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Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 8 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 6 0 .8 2 9 2 8 8 8 4

1 2 7 8 1 .8 3 3 6 2 4 5 2 4 .1 0 0 4 1 1 6 7

2 1 7 8 0 .6 3 8 7 1 5 0 3 0 .5 8 6 5 3 2 0 6

3 2 7 7 4 .9 7 4 0 3 7 8 2 0 .0 0 7 5 5 5 2 8

4 1 7 7 4 .6 5 2 9 6 0 9 9 0 .0 0 0 0 5 4 7 2

5 1 7 7 4 .6 5 0 7 1 1 6 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 0 4 3 0 .0 1 2 1 3 2 .5 1 0 .0 0 6 1

V a r ia n c e I n t e r c e p t 0 .2 3 5 2 0 .0 4 8 9 5 4 .8 1 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 4 0 1 0 .1 2 2 2 3 .6 0 0 .0 0 0 3

R e s id u a l 0 .1 7 8 3 0 .0 1 3 9 4 1 2 .8 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 7 4 .7

A IC  ( sm a lle r  is  b e t t e r ) 7 8 2 .7

A IC C  ( sm a lle r  is  b e t t e r ) 7 8 2 .7

B IC  ( sm a lle r  is  b e t t e r ) 7 9 0 .3

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 8 0 .8 3 5 8 .7 6 3 0 1 4 .1 - 3 .0 8 0 .0 0 8 1

s e a s o n 1 - 0 .1 2 9 8 0 .2 1 6 7 7 0 .7 - 0 .6 0 0 .5 5 1 2

s e a s o n 2 0 .3 8 4 0 0 .2 7 0 5 8 1 .3 1 .4 2 0 .1 5 9 5

s e a s o n 3 0 .0 0 3 5 7 8 0 .2 5 6 5 8 3 .1 0 .0 1 0 .9 8 8 9

s e a s o n 4 - 0 .0 7 3 4 4 0 .2 6 7 7 8 2 .4 - 0 .2 7 0 .7 8 4 5

s e a s o n 5 - 0 .1 1 1 8 0 .2 6 2 3 7 7 .1 - 0 .4 3 0 .6 7 1 0

s e a s o n 6 0 .1 2 6 1 0 .2 6 2 7 7 6 .2 0 .4 8 0 .6 3 2 6

s e a s o n 7 0 .3 0 9 2 0 .2 6 7 6 7 8 .1 1 .1 6 0 .2 5 1 3

s e a s o n 8 0 .3 6 8 5 0 .2 6 1 8 8 0 .8 1 .4 1 0 .1 6 3 1

s e a s o n 9 0 .2 5 3 4 0 .2 5 6 2 8 2 .5 0 .9 9 0 .3 2 5 5

s e a s o n 1 0 0 .0 8 1 0 1 0 .2 4 5 9 8 1 .3 0 .3 3 0 .7 4 2 6

s e a s o n 1 1 0 .0 2 9 3 9 0 .2 2 5 5 6 9 .9 0 .1 3 0 .8 9 6 7

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 9 0 0 4 0 .0 2 9 2 8 1 4 .1 3 .0 8 0 .0 0 8 1

t e m p _ d e v 0 .0 2 5 6 6 0 .0 4 1 1 0 2 0 1 0 .6 2 0 .5 3 3 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 1 .9 0 .9 9 0 .4 6 3 3

d a te 1 1 1 4 .1 9 .4 6 0 .0 0 8 1

t e m p _ d e v 1 2 0 1 0 .3 9 0 .5 3 3 2



-2

-1

0

1

2

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
BOD_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = BOD 5-Day  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 8 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 1 8 .7 7 6 6 2 8 8 9

1 2 1 0 5 3 .4 1 7 4 5 1 6 2 0 .0 3 1 9 4 3 7 6

2 1 1 0 4 9 .5 2 7 9 0 5 7 7 0 .0 1 0 1 4 6 0 8

3 2 1 0 4 8 .5 2 9 1 2 4 2 0 0 .0 0 1 1 7 4 5 1

4 1 1 0 4 8 .4 1 2 7 6 9 0 5 0 .0 0 0 0 0 2 9 2

5 1 1 0 4 8 .4 1 2 4 8 8 6 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 9 9 8 7 0 .0 3 2 3 5 3 .0 9 0 .0 0 1 0

V a r ia n c e I n t e r c e p t 0 .3 5 4 3 0 .0 9 2 7 3 3 .8 2 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 4 2 9 0 .1 0 8 7 5 .9 2 < .0 0 0 1

R e s id u a l 0 .3 3 0 8 0 .0 2 6 1 3 1 2 .6 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 4 8 .4

A IC  ( sm a lle r  is  b e t t e r ) 1 0 5 6 .4

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 5 6 .5

B IC  ( sm a lle r  is  b e t t e r ) 1 0 6 4 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 6 9 .6 0 9 0 .1 8 3 6 8 .5 2 .9 9 0 .0 1 6 2

s e a s o n 1 - 0 .1 3 0 5 0 .2 3 9 3 7 8 - 0 .5 5 0 .5 8 7 1

s e a s o n 2 - 0 .4 0 1 3 0 .3 0 3 4 7 3 .1 - 1 .3 2 0 .1 9 0 1

s e a s o n 3 - 0 .6 4 5 2 0 .2 9 6 0 7 1 .5 - 2 .1 8 0 .0 3 2 5

s e a s o n 4 - 0 .3 3 2 9 0 .3 1 5 3 7 4 .2 - 1 .0 6 0 .2 9 4 5

s e a s o n 5 - 0 .4 6 1 0 0 .3 1 3 5 7 1 .4 - 1 .4 7 0 .1 4 5 8

s e a s o n 6 0 .2 0 7 7 0 .3 1 5 6 7 1 .3 0 .6 6 0 .5 1 2 5

s e a s o n 7 0 .5 7 8 4 0 .3 1 8 4 7 1 .6 1 .8 2 0 .0 7 3 4

s e a s o n 8 0 .6 0 5 3 0 .3 0 9 1 7 2 .9 1 .9 6 0 .0 5 4 0

s e a s o n 9 1 .3 1 1 6 0 .2 9 5 0 7 0 .6 4 .4 5 < .0 0 0 1

s e a s o n 1 0 0 .9 3 0 6 0 .2 7 6 2 7 1 .1 3 .3 7 0 .0 0 1 2

s e a s o n 1 1 0 .0 8 2 7 2 0 .2 4 7 8 7 5 .2 0 .3 3 0 .7 3 9 5

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 3 4 0 0 .0 4 4 9 3 8 .5 - 2 .9 8 0 .0 1 6 4

t e m p _ d e v - 0 .0 1 1 5 6 0 .0 4 9 0 0 1 3 9 - 0 .2 4 0 .8 1 3 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 2 .1 5 .2 9 < .0 0 0 1

d a te 1 1 8 .5 8 .9 0 0 .0 1 6 4

t e m p _ d e v 1 1 3 9 0 .0 6 0 .8 1 3 9



-2

-1

0

1

2

3

4

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
CHLAC_ugl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Chlorophyll-a (Corrected)  (ug/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 8 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 4 0 1 .3 6 5 9 6 0 5 4

1 2 9 3 0 .2 9 9 0 1 7 8 1 0 .0 6 3 2 4 1 1 5

2 1 9 2 7 .5 9 5 3 5 3 2 4 0 .0 1 2 4 2 6 5 7

3 2 9 2 7 .1 5 3 7 9 6 7 0 0 .0 0 1 7 5 4 3 9

4 1 9 2 7 .0 9 0 1 3 2 0 7 0 .0 0 0 0 0 3 1 8

5 1 9 2 7 .0 9 0 0 1 9 4 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 4 7 4 0 .0 3 9 9 4 3 .6 9 0 .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .8 8 3 8 0 .2 7 9 6 3 .1 6 0 .0 0 0 8

S P (P O W ) I n t e r c e p t 0 .7 6 7 3 0 .0 7 8 7 1 9 .7 5 < .0 0 0 1

R e s id u a l 0 .2 0 4 0 0 .0 1 5 9 8 1 2 .7 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 2 7 .1

A IC  ( sm a lle r  is  b e t t e r ) 9 3 5 .1

A IC C  ( sm a lle r  is  b e t t e r ) 9 3 5 .2

B IC  ( sm a lle r  is  b e t t e r ) 9 4 2 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 8 8 .7 9 1 6 7 .8 8 5 .8 5 1 .7 2 0 .1 3 7 4

s e a s o n 1 - 0 .6 2 6 1 0 .2 7 0 8 7 8 .2 - 2 .3 1 0 .0 2 3 4

s e a s o n 2 - 0 .5 1 0 6 0 .3 5 8 6 7 5 .1 - 1 .4 2 0 .1 5 8 7

s e a s o n 3 - 0 .8 1 9 1 0 .3 6 6 8 7 2 .9 - 2 .2 3 0 .0 2 8 6

s e a s o n 4 - 1 .3 6 9 1 0 .3 9 6 1 7 4 .1 - 3 .4 6 0 .0 0 0 9

s e a s o n 5 - 1 .2 2 4 0 0 .4 0 1 6 7 2 .6 - 3 .0 5 0 .0 0 3 2

s e a s o n 6 - 1 .0 0 2 2 0 .4 0 5 8 7 2 .6 - 2 .4 7 0 .0 1 5 9

s e a s o n 7 - 0 .4 6 5 5 0 .4 0 6 7 7 2 .7 - 1 .1 4 0 .2 5 6 1

s e a s o n 8 0 .1 2 8 7 0 .3 9 0 4 7 3 .6 0 .3 3 0 .7 4 2 6

s e a s o n 9 0 .8 1 5 6 0 .3 6 6 4 7 2 .4 2 .2 3 0 .0 2 9 1

s e a s o n 1 0 0 .5 1 0 8 0 .3 3 1 1 7 3 .5 1 .5 4 0 .1 2 7 2

s e a s o n 1 1 - 0 .0 4 0 8 9 0 .2 8 0 7 7 6 .3 - 0 .1 5 0 .8 8 4 6

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 4 2 6 0 .0 8 3 6 3 5 .8 5 - 1 .7 1 0 .1 4 0 3

t e m p _ d e v - 0 .0 0 5 1 1 0 .0 4 8 9 4 2 1 1 - 0 .1 0 0 .9 1 6 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 4 .7 3 .6 6 0 .0 0 0 4

d a te 1 1 5 .8 5 2 .9 1 0 .1 4 0 3

t e m p _ d e v 1 2 1 1 0 .0 1 0 .9 1 6 9



-2

-1

0

1

2

3

4

5

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
COLOR

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Color  (PCU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 7 2 .4 7 8 5 3 9 5 8

1 4 7 9 7 .9 5 1 4 4 7 9 0 2 .1 5 9 2 1 2 9 1

2 1 6 9 5 .3 2 6 1 6 1 9 2 .

3 2 6 6 9 .3 3 9 1 8 4 5 2 0 .1 3 1 5 6 1 2 5

4 2 6 5 9 .3 5 2 4 7 5 7 1 0 .0 4 6 1 3 4 2 3

5 2 6 5 3 .2 9 4 2 0 0 9 9 0 .0 0 8 2 8 8 1 1

6 1 6 5 2 .2 3 4 3 9 2 0 4 0 .0 0 0 4 9 9 9 3

7 1 6 5 2 .1 7 5 3 4 8 2 8 0 .0 0 0 0 0 2 4 3

8 1 6 5 2 .1 7 5 0 7 2 6 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 4 0 9 4 0 .0 0 4 8 8 9 0 .8 4 0 .2 0 1 2

V a r ia n c e I n t e r c e p t 0 .4 9 0 4 0 .0 7 8 3 1 6 .2 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .0 0 2 7 3 0 0 .1 1 1 5 0 .0 2 0 .9 8 0 5

R e s id u a l 0 .1 1 1 6 0 .0 0 8 8 0 7 1 2 .6 7 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 6 5 2 .2

A IC  ( sm a lle r  is  b e t t e r ) 6 6 0 .2

A IC C  ( sm a lle r  is  b e t t e r ) 6 6 0 .3

B IC  ( sm a lle r  is  b e t t e r ) 6 6 7 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 6 .4 6 7 9 5 6 .1 8 1 2 3 3 .5 0 .2 9 0 .7 7 1 2

s e a s o n 1 - 0 .0 0 1 7 2 0 .3 6 2 6 6 3 .3 - 0 .0 0 0 .9 9 6 2

s e a s o n 2 - 0 .0 2 3 2 2 0 .3 8 7 7 8 6 .7 - 0 .0 6 0 .9 5 2 4

s e a s o n 3 0 .0 1 3 1 5 0 .3 6 2 9 8 6 .5 0 .0 4 0 .9 7 1 2

s e a s o n 4 0 .0 8 1 3 9 0 .3 7 3 4 8 6 .9 0 .2 2 0 .8 2 8 0

s e a s o n 5 0 .0 6 2 2 2 0 .3 6 3 0 8 6 .6 0 .1 7 0 .8 6 4 3

s e a s o n 6 0 .0 0 6 9 0 7 0 .3 6 3 0 8 6 .5 0 .0 2 0 .9 8 4 9

s e a s o n 7 - 0 .0 7 5 2 8 0 .3 6 3 1 8 6 .5 - 0 .2 1 0 .8 3 6 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 - 0 .3 7 6 2 0 .3 6 3 6 8 6 .8 - 1 .0 3 0 .3 0 3 7

s e a s o n 9 - 0 .2 2 2 7 0 .3 6 3 4 8 6 .5 - 0 .6 1 0 .5 4 1 5

s e a s o n 1 0 - 0 .1 4 1 0 0 .3 6 5 5 8 6 .6 - 0 .3 9 0 .7 0 0 6

s e a s o n 1 1 - 0 .8 7 0 9 0 .3 7 5 4 6 6 .5 - 2 .3 2 0 .0 2 3 4

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 0 2 8 4 0 .0 2 7 9 9 3 3 .5 - 0 .1 0 0 .9 1 9 9

t e m p _ d e v - 0 .1 1 1 2 0 .0 4 1 1 1 4 1 7 - 2 .7 1 0 .0 0 7 1

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 2 .1 1 .0 9 0 .3 8 2 5

d a te 1 1 3 3 .5 0 .0 1 0 .9 1 9 9

t e m p _ d e v 1 4 1 7 7 .3 2 0 .0 0 7 1
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Log Scale
COND

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Specific Conductance  (uS/cm) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 8 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 7

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 1 7 .7 6 9 5 9 5 0 4

1 2 1 0 3 5 .9 3 1 7 5 7 1 6 0 .1 0 4 7 1 5 3 7

2 2 1 0 3 1 .0 4 1 9 7 1 1 3 0 .0 4 8 1 4 6 3 8

3 2 1 0 2 6 .5 9 9 6 5 6 0 6 0 .0 0 0 8 2 5 8 5

4 1 1 0 2 6 .5 2 8 6 4 5 2 8 0 .0 0 0 0 0 1 0 4

5 1 1 0 2 6 .5 2 8 5 5 7 3 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 9 6 8 0 .0 1 8 0 2 2 .2 0 0 .0 1 3 8

V a r ia n c e I n t e r c e p t 0 .2 4 6 7 0 .0 5 6 4 2 4 .3 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 4 1 8 0 .1 6 5 7 1 .4 6 0 .1 4 4 4

R e s id u a l 0 .3 3 1 4 0 .0 2 5 8 9 1 2 .8 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 2 6 .5

A IC  ( sm a lle r  is  b e t t e r ) 1 0 3 4 .5

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 3 4 .6

B IC  ( sm a lle r  is  b e t t e r ) 1 0 4 2 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 1 1 .4 1 5 3 .2 8 5 8 1 7 .9 2 .0 9 0 .0 5 1 1

s e a s o n 1 0 .2 7 3 3 0 .2 6 4 6 5 2 .4 1 .0 3 0 .3 0 6 4

s e a s o n 2 0 .6 3 8 1 0 .3 0 2 5 6 8 .7 2 .1 1 0 .0 3 8 6

s e a s o n 3 - 0 .1 7 4 5 0 .2 8 7 7 7 0 .7 - 0 .6 1 0 .5 4 6 2

s e a s o n 4 - 0 .6 1 9 8 0 .3 0 7 7 7 3 - 2 .0 1 0 .0 4 7 7

s e a s o n 5 - 1 .3 3 0 6 0 .2 8 7 3 6 9 .5 - 4 .6 3 < .0 0 0 1

s e a s o n 6 - 1 .1 2 4 3 0 .2 8 7 1 6 9 .3 - 3 .9 2 0 .0 0 0 2

s e a s o n 7 - 1 .4 3 3 1 0 .2 8 6 9 6 9 - 4 .9 9 < .0 0 0 1

s e a s o n 8 - 1 .2 0 4 4 0 .2 8 9 1 7 0 .9 - 4 .1 7 < .0 0 0 1

s e a s o n 9 - 1 .3 9 4 8 0 .2 9 5 1 7 0 .5 - 4 .7 3 < .0 0 0 1

s e a s o n 1 0 - 0 .9 6 2 2 0 .2 8 5 1 6 8 .6 - 3 .3 8 0 .0 0 1 2

s e a s o n 1 1 - 0 .1 6 9 3 0 .2 7 5 6 5 2 .6 - 0 .6 1 0 .5 4 1 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 5 1 8 9 0 .0 2 6 5 5 1 7 .9 - 1 .9 5 0 .0 6 6 4

t e m p _ d e v - 0 .0 5 8 5 2 0 .0 5 1 4 3 1 5 8 - 1 .1 4 0 .2 5 6 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 7 .2 9 .8 4 < .0 0 0 1

d a te 1 1 1 7 .9 3 .8 2 0 .0 6 6 4

t e m p _ d e v 1 1 5 8 1 .2 9 0 .2 5 6 9
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Dissolved Oxygen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 8 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 0 8 .0 6 3 1 3 1 3 3

1 2 1 0 4 3 .3 2 4 4 1 3 8 1 0 .0 8 6 6 9 1 7 7

2 1 1 0 3 2 .8 3 4 1 6 8 1 0 0 .0 7 7 5 0 9 3 0

3 2 1 0 2 8 .5 8 1 1 2 0 8 0 0 .0 4 2 0 4 5 6 9

4 1 1 0 2 4 .4 5 1 1 5 7 1 0 0 .0 0 3 1 0 3 6 9

5 1 1 0 2 4 .1 7 5 0 4 0 6 4 0 .0 0 0 0 2 9 5 4

6 1 1 0 2 4 .1 7 2 5 4 5 4 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 8 5 8 3 0 .0 2 6 2 3 3 .2 7 0 .0 0 0 5

V a r ia n c e I n t e r c e p t 0 .3 8 4 5 0 .0 7 5 8 7 5 .0 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 4 5 6 0 .1 2 0 7 2 .8 6 0 .0 0 4 2

R e s id u a l 0 .2 9 1 1 0 .0 2 2 7 7 1 2 .7 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 2 4 .2

A IC  ( sm a lle r  is  b e t t e r ) 1 0 3 2 .2

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 3 2 .3

B IC  ( sm a lle r  is  b e t t e r ) 1 0 3 9 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 1 .8 8 0 2 6 9 .2 5 7 5 1 8 .3 - 0 .1 7 0 .8 6 5 7

s e a s o n 1 - 0 .1 3 2 0 0 .2 9 3 5 7 2 .2 - 0 .4 5 0 .6 5 4 1

s e a s o n 2 - 0 .1 6 4 1 0 .3 6 0 4 8 5 .2 - 0 .4 6 0 .6 5 0 1

s e a s o n 3 - 0 .6 8 1 4 0 .3 3 5 1 8 4 .2 - 2 .0 3 0 .0 4 5 2

s e a s o n 4 - 0 .3 8 5 8 0 .3 4 7 4 8 3 .5 - 1 .1 1 0 .2 7 0 0

s e a s o n 5 - 0 .2 8 8 1 0 .3 3 8 0 7 9 .1 - 0 .8 5 0 .3 9 6 6

s e a s o n 6 0 .2 3 9 6 0 .3 3 8 3 7 8 .6 0 .7 1 0 .4 8 1 0

s e a s o n 7 0 .4 4 8 7 0 .3 4 5 4 7 9 .7 1 .3 0 0 .1 9 7 7

s e a s o n 8 0 .9 5 0 9 0 .3 3 8 9 8 1 .9 2 .8 1 0 .0 0 6 3

s e a s o n 9 1 .4 7 0 3 0 .3 3 4 4 8 3 .2 4 .4 0 < .0 0 0 1

s e a s o n 1 0 0 .9 3 8 7 0 .3 2 6 1 8 4 .4 2 .8 8 0 .0 0 5 1

s e a s o n 1 1 0 .2 3 6 8 0 .3 0 5 3 7 2 0 .7 8 0 .4 4 0 4

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 5 6 8 0 0 .0 3 4 5 0 1 8 .3 0 .1 6 0 .8 7 1 0

t e m p _ d e v 0 .1 2 8 8 0 .0 5 4 2 0 2 1 7 2 .3 8 0 .0 1 8 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 4 .2 5 .4 3 < .0 0 0 1

d a te 1 1 1 8 .3 0 .0 3 0 .8 7 1 0

t e m p _ d e v 1 2 1 7 5 .6 4 0 .0 1 8 4
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Dissolved Silica (as SiO2)  (mg/L) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 0 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 1 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 6 5 8 .6 8 1 4 0 2 6 9

1 3 6 0 0 .6 6 0 7 4 8 2 9 0 .0 8 3 4 7 9 8 0

2 2 5 9 5 .9 2 9 0 3 2 4 5 0 .0 4 9 6 2 1 7 0

3 1 5 9 2 .7 0 5 2 0 0 6 9 0 .0 0 3 7 9 1 0 1

4 1 5 9 2 .4 7 0 3 2 4 8 9 0 .0 0 0 0 3 7 6 8

5 1 5 9 2 .4 6 8 1 0 7 4 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 6 4 6 3 0 .0 0 7 7 4 3 0 .8 3 0 .2 0 1 9

V a r ia n c e I n t e r c e p t 0 .1 0 2 4 0 .0 2 6 0 7 3 .9 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 3 2 2 0 .1 5 5 0 2 .7 9 0 .0 0 5 3

R e s id u a l 0 .1 8 3 6 0 .0 1 5 9 7 1 1 .5 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 9 2 .5

A IC  ( sm a lle r  is  b e t t e r ) 6 0 0 .5

A IC C  ( sm a lle r  is  b e t t e r ) 6 0 0 .6

B IC  ( sm a lle r  is  b e t t e r ) 6 0 8 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 6 5 .5 6 5 0 4 3 .7 5 3 9 1 3 .9 1 .5 0 0 .1 5 6 4

s e a s o n 1 0 .0 4 9 0 3 0 .1 8 9 7 6 4 .4 0 .2 6 0 .7 9 6 9

s e a s o n 2 - 0 .0 1 1 2 2 0 .2 1 4 2 6 7 .2 - 0 .0 5 0 .9 5 8 4

s e a s o n 3 0 .0 5 3 7 1 0 .1 9 7 2 7 0 .7 0 .2 7 0 .7 8 6 2

s e a s o n 4 - 0 .0 4 2 4 2 0 .2 0 6 9 7 3 .8 - 0 .2 0 0 .8 3 8 1

s e a s o n 5 - 0 .1 8 5 9 0 .1 9 8 1 7 1 .3 - 0 .9 4 0 .3 5 1 3

s e a s o n 6 0 .0 5 3 2 7 0 .2 0 1 7 7 0 .9 0 .2 6 0 .7 9 2 4

s e a s o n 7 0 .2 8 6 5 0 .1 9 6 2 6 8 .7 1 .4 6 0 .1 4 8 8

s e a s o n 8 0 .3 7 8 4 0 .2 0 2 7 7 3 .7 1 .8 7 0 .0 6 5 9

s e a s o n 9 0 .4 3 1 0 0 .1 9 9 0 7 1 .7 2 .1 7 0 .0 3 3 7

s e a s o n 1 0 0 .7 3 9 1 0 .1 9 6 8 6 7 .6 3 .7 6 0 .0 0 0 4

s e a s o n 1 1 0 .0 2 2 5 3 0 .1 8 4 6 6 2 .1 0 .1 2 0 .9 0 3 3

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 3 2 3 0 0 .0 2 1 8 0 1 3 .9 - 1 .4 8 0 .1 6 0 9

t e m p _ d e v 0 .0 2 0 4 5 0 .0 3 5 7 5 1 2 9 0 .5 7 0 .5 6 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 2 .3 2 .9 1 0 .0 0 3 7

d a te 1 1 1 3 .9 2 .1 9 0 .1 6 0 9

t e m p _ d e v 1 1 2 9 0 .3 3 0 .5 6 8 2
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Kd

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Light Attenuation Coefficient  (1/m) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 8 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 2 8 .0 8 4 1 3 5 7 4

1 2 8 6 1 .6 9 9 7 9 5 1 2 3 .2 1 6 3 6 1 0 7

2 1 8 5 1 .2 3 0 3 6 0 0 6 2 .1 9 7 0 4 3 8 9

3 2 8 4 7 .7 8 4 1 2 2 8 2 0 .9 2 8 6 3 3 2 4

4 1 8 4 3 .1 6 0 4 1 1 8 6 0 .0 4 7 6 7 4 1 0

5 1 8 4 2 .8 2 4 0 2 3 9 5 0 .0 0 0 4 7 2 0 2

6 1 8 4 2 .8 2 0 7 8 4 9 5 0 .0 0 0 0 0 0 0 6

7 1 8 4 2 .8 2 0 7 8 4 5 6 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 . . .

V a r ia n c e I n t e r c e p t 0 .5 8 2 5 0 .1 1 2 5 5 .1 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 4 4 1 0 .1 0 4 9 4 .2 3 < .0 0 0 1

R e s id u a l 0 .1 9 7 6 0 .0 1 4 3 9 1 3 .7 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 4 2 .8

A IC  ( sm a lle r  is  b e t t e r ) 8 4 8 .8

A IC C  ( sm a lle r  is  b e t t e r ) 8 4 8 .9

B IC  ( sm a lle r  is  b e t t e r ) 8 5 4 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 4 0 .9 8 9 1 .2 1 0 8 1 5 .8 1 .5 5 0 .1 4 1 9

s e a s o n 1 - 0 .1 8 0 2 0 .3 1 3 0 6 9 .1 - 0 .5 8 0 .5 6 6 7

s e a s o n 2 - 0 .3 0 3 2 0 .3 9 5 7 7 9 .7 - 0 .7 7 0 .4 4 5 8

s e a s o n 3 - 0 .1 5 2 9 0 .3 8 0 3 8 1 .3 - 0 .4 0 0 .6 8 8 8

s e a s o n 4 - 0 .1 4 8 1 0 .3 9 6 6 7 9 .1 - 0 .3 7 0 .7 0 9 9

s e a s o n 5 0 .0 6 6 5 9 0 .3 9 0 8 7 4 .4 0 .1 7 0 .8 6 5 2

s e a s o n 6 - 0 .0 7 0 4 5 0 .3 9 1 5 7 3 .4 - 0 .1 8 0 .8 5 7 7

s e a s o n 7 0 .0 0 4 1 0 1 0 .3 9 8 9 7 6 0 .0 1 0 .9 9 1 8

s e a s o n 8 0 .0 0 9 4 3 2 0 .3 8 8 5 7 7 .7 0 .0 2 0 .9 8 0 7

s e a s o n 9 - 0 .1 4 2 0 0 .3 8 1 0 8 1 .5 - 0 .3 7 0 .7 1 0 3

s e a s o n 1 0 - 0 .1 0 4 2 0 .3 6 2 1 8 0 .9 - 0 .2 9 0 .7 7 4 2

s e a s o n 1 1 0 .1 9 1 0 0 .3 2 6 9 6 9 .4 0 .5 8 0 .5 6 0 9

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 7 2 4 1 0 .0 4 5 4 4 1 5 .9 - 1 .5 9 0 .1 3 0 8

t e m p _ d e v 0 .0 4 3 4 4 0 .0 4 8 6 7 3 4 1 0 .8 9 0 .3 7 2 7



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 9 .9 0 .2 5 0 .9 9 2 6

d a te 1 1 1 5 .9 2 .5 4 0 .1 3 0 8

t e m p _ d e v 1 3 4 1 0 .8 0 0 .3 7 2 7
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Ammonia as N Total  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 8 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 7 9 .0 7 7 9 3 7 1 9

1 2 8 9 4 .3 6 7 3 1 3 7 3 0 .4 4 2 0 7 2 2 9

2 2 8 8 2 .5 5 9 4 7 6 0 9 0 .7 4 1 3 9 9 9 1

3 2 8 7 5 .2 9 9 4 0 5 5 8 0 .4 8 8 5 6 9 2 5

4 2 8 7 0 .0 2 9 0 6 8 4 1 0 .0 5 3 4 5 1 9 9

5 1 8 6 9 .6 4 0 2 9 9 6 9 0 .0 0 0 8 1 5 9 2

6 1 8 6 9 .6 3 4 8 5 3 2 5 0 .0 0 0 0 0 0 2 9

7 1 8 6 9 .6 3 4 8 5 1 2 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 1 8 7 2 0 .0 0 5 4 6 4 0 .3 4 0 .3 6 5 9

V a r ia n c e I n t e r c e p t 0 .3 2 8 3 0 .0 5 9 2 4 5 .5 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 0 3 0 0 .1 1 7 7 1 .7 2 0 .0 8 4 6

R e s id u a l 0 .2 2 8 0 0 .0 1 7 3 7 1 3 .1 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 6 9 .6

A IC  ( sm a lle r  is  b e t t e r ) 8 7 7 .6

A IC C  ( sm a lle r  is  b e t t e r ) 8 7 7 .7

B IC  ( sm a lle r  is  b e t t e r ) 8 8 5 .3

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 5 0 .8 4 5 6 .4 6 8 4 2 5 .2 2 .6 7 0 .0 1 3 0

s e a s o n 1 - 0 .1 1 6 2 0 .2 8 5 3 6 9 .5 - 0 .4 1 0 .6 8 5 0

s e a s o n 2 0 .0 4 5 3 6 0 .3 3 8 8 8 5 .7 0 .1 3 0 .8 9 3 8

s e a s o n 3 - 0 .5 8 7 9 0 .3 0 9 1 8 4 .7 - 1 .9 0 0 .0 6 0 6

s e a s o n 4 - 0 .6 4 1 8 0 .3 1 8 4 8 5 - 2 .0 2 0 .0 4 7 0

s e a s o n 5 - 0 .2 9 9 2 0 .3 0 9 5 8 3 .4 - 0 .9 7 0 .3 3 6 5

s e a s o n 6 - 0 .2 4 4 2 0 .3 0 9 5 8 3 .3 - 0 .7 9 0 .4 3 2 4

s e a s o n 7 - 0 .2 0 9 3 0 .3 1 7 7 8 4 - 0 .6 6 0 .5 1 1 8

s e a s o n 8 - 0 .2 5 3 8 0 .3 1 0 3 8 4 .1 - 0 .8 2 0 .4 1 5 6

s e a s o n 9 0 .2 9 6 2 0 .3 0 9 8 8 5 0 .9 6 0 .3 4 1 8

s e a s o n 1 0 0 .0 0 4 5 0 4 0 .3 0 7 0 8 5 .8 0 .0 1 0 .9 8 8 3

s e a s o n 1 1 0 .0 0 7 8 2 8 0 .2 9 7 9 7 1 .5 0 .0 3 0 .9 7 9 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 7 7 4 4 0 .0 2 8 1 3 2 5 .2 - 2 .7 5 0 .0 1 0 8

t e m p _ d e v 0 .0 1 2 2 7 0 .0 4 7 8 2 2 7 2 0 .2 6 0 .7 9 7 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 3 .6 1 .4 4 0 .1 7 4 0

d a te 1 1 2 5 .2 7 .5 8 0 .0 1 0 8

t e m p _ d e v 1 2 7 2 0 .0 7 0 .7 9 7 8
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Nitrate+Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 7 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 4 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 5 1 .2 0 5 9 0 1 9 7

1 2 9 8 4 .4 6 9 3 9 7 7 5 0 .1 4 9 8 6 6 3 1

2 1 9 7 0 .8 5 1 6 2 2 6 6 .

3 2 9 6 4 .8 5 6 8 6 2 6 6 0 .0 8 8 0 9 8 9 9

4 1 9 5 8 .2 3 1 9 5 7 8 4 0 .0 1 2 6 1 6 8 0

5 1 9 5 7 .4 1 0 6 4 9 1 0 0 .0 0 0 2 5 8 0 8

6 1 9 5 7 .3 9 5 0 2 3 1 1 0 .0 0 0 0 0 0 1 3

7 1 9 5 7 .3 9 5 0 1 5 1 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 3 5 8 6 0 .0 0 7 0 9 1 0 .5 1 0 .3 0 6 5

V a r ia n c e I n t e r c e p t 0 .5 8 7 8 0 .1 0 9 5 5 .3 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 4 9 1 0 .1 0 8 6 3 .2 2 0 .0 0 1 3

R e s id u a l 0 .2 7 1 5 0 .0 2 1 0 0 1 2 .9 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 5 7 .4

A IC  ( sm a lle r  is  b e t t e r ) 9 6 5 .4

A IC C  ( sm a lle r  is  b e t t e r ) 9 6 5 .5

B IC  ( sm a lle r  is  b e t t e r ) 9 7 3 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 3 3 .5 4 8 4 .4 1 3 8 1 9 .3 2 .7 7 0 .0 1 2 2

s e a s o n 1 0 .3 0 4 1 0 .3 4 2 5 7 1 .7 0 .8 9 0 .3 7 7 5

s e a s o n 2 - 0 .0 8 7 4 5 0 .4 2 2 9 8 3 .2 - 0 .2 1 0 .8 3 6 7

s e a s o n 3 - 0 .1 1 8 4 0 .3 9 7 0 8 2 .1 - 0 .3 0 0 .7 6 6 2

s e a s o n 4 - 0 .5 7 2 4 0 .4 1 1 0 8 0 .4 - 1 .3 9 0 .1 6 7 6

s e a s o n 5 0 .1 3 6 8 0 .4 0 1 9 7 6 .7 0 .3 4 0 .7 3 4 4

s e a s o n 6 0 .3 0 2 4 0 .4 0 2 1 7 6 .1 0 .7 5 0 .4 5 4 4

s e a s o n 7 0 .3 9 4 0 0 .4 1 2 1 7 7 .5 0 .9 6 0 .3 4 2 1

s e a s o n 8 - 0 .1 8 2 0 0 .4 1 3 1 7 9 .2 - 0 .4 4 0 .6 6 0 7

s e a s o n 9 0 .7 1 7 7 0 .4 0 7 9 8 2 .6 1 .7 6 0 .0 8 2 2

s e a s o n 1 0 0 .4 7 5 3 0 .3 8 5 3 8 3 .7 1 .2 3 0 .2 2 0 7

s e a s o n 1 1 - 0 .1 2 5 0 0 .3 5 7 7 7 2 .6 - 0 .3 5 0 .7 2 7 8

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 1 9 5 0 .0 4 2 0 6 1 9 .3 - 2 .8 4 0 .0 1 0 3

t e m p _ d e v - 0 .0 6 0 0 8 0 .0 5 6 3 1 3 0 9 - 1 .0 7 0 .2 8 6 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 3 1 .8 0 0 .0 7 0 2

d a te 1 1 1 9 .3 8 .0 8 0 .0 1 0 3

t e m p _ d e v 1 3 0 9 1 .1 4 0 .2 8 6 9
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 7 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 9

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 7 1 .0 7 5 0 9 5 5 4

1 2 8 1 6 .5 1 7 8 9 6 0 7 1 .5 4 0 8 0 7 5 4

2 2 8 0 9 .7 1 6 2 7 0 8 8 0 .4 6 6 7 4 3 9 2

3 2 7 9 6 .4 3 8 3 3 9 9 5 0 .0 9 3 1 1 3 8 7

4 2 7 9 3 .4 9 6 1 9 4 9 6 0 .0 0 2 7 8 9 8 9

5 1 7 9 3 .4 0 8 0 1 7 4 7 0 .0 0 0 0 0 8 8 4

6 1 7 9 3 .4 0 7 7 4 6 1 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 0 8 4 1 0 .0 0 4 6 1 2 0 .1 8 0 .4 2 7 6

V a r ia n c e I n t e r c e p t 0 .2 4 2 9 0 .0 4 4 1 1 5 .5 1 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 2 5 2 0 .1 2 1 8 1 .0 3 0 .3 0 3 8

R e s id u a l 0 .1 9 9 3 0 .0 1 5 2 0 1 3 .1 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 9 3 .4

A IC  ( sm a lle r  is  b e t t e r ) 8 0 1 .4

A IC C  ( sm a lle r  is  b e t t e r ) 8 0 1 .5

B IC  ( sm a lle r  is  b e t t e r ) 8 0 9 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 1 5 .6 8 4 6 .1 8 3 9 2 8 .6 2 .5 0 0 .0 1 8 2

s e a s o n 1 - 0 .1 6 1 5 0 .2 5 7 5 6 7 .5 - 0 .6 3 0 .5 3 2 6

s e a s o n 2 0 .0 2 2 1 0 0 .2 9 8 8 8 5 .7 0 .0 7 0 .9 4 1 2

s e a s o n 3 - 0 .6 0 6 3 0 .2 6 9 8 8 4 .9 - 2 .2 5 0 .0 2 7 2

s e a s o n 4 - 0 .6 2 5 3 0 .2 7 7 9 8 5 .8 - 2 .2 5 0 .0 2 7 0

s e a s o n 5 - 0 .3 0 2 4 0 .2 6 9 8 8 4 .7 - 1 .1 2 0 .2 6 5 6

s e a s o n 6 - 0 .2 5 6 8 0 .2 7 0 1 8 5 - 0 .9 5 0 .3 4 4 4

s e a s o n 7 - 0 .3 8 4 7 0 .2 7 7 3 8 5 - 1 .3 9 0 .1 6 8 9

s e a s o n 8 - 0 .2 9 6 4 0 .2 7 0 6 8 5 .2 - 1 .1 0 0 .2 7 6 4

s e a s o n 9 0 .0 7 8 2 4 0 .2 7 0 5 8 5 .2 0 .2 9 0 .7 7 3 1

s e a s o n 1 0 - 0 .1 1 6 7 0 .2 7 0 3 8 5 .7 - 0 .4 3 0 .6 6 7 2

s e a s o n 1 1 - 0 .0 0 7 3 6 0 .2 6 8 7 7 0 .1 - 0 .0 3 0 .9 7 8 2

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 5 9 9 3 0 .0 2 3 0 1 2 8 .6 - 2 .6 0 0 .0 1 4 4

t e m p _ d e v 0 .0 1 2 4 2 0 .0 4 3 2 2 2 4 9 0 .2 9 0 .7 7 4 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 3 .1 1 .4 6 0 .1 6 4 3

d a te 1 1 2 8 .6 6 .7 8 0 .0 1 4 4

t e m p _ d e v 1 2 4 9 0 .0 8 0 .7 7 4 0



-6

-5

-4

-3

-2

-1

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
NO3_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Nitrate+Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 4 8 9 .4 3 9 8 4 4 9 0

1 4 - 8 5 6 .3 7 4 9 6 5 4 2 .

2 1 - 8 6 6 .2 0 1 6 5 3 3 5 0 .0 0 6 4 2 3 6 0

3 2 - 8 6 9 .3 5 6 8 0 3 9 2 0 .0 0 4 6 0 4 6 3

4 2 - 8 7 3 .9 8 4 4 1 9 6 9 0 .0 0 0 3 7 1 6 3

5 1 - 8 7 4 .3 3 1 1 2 9 1 2 0 .0 0 0 0 0 4 1 9

6 1 - 8 7 4 .3 3 4 8 3 1 7 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 0 0 4 9 0 .0 0 0 1 2 4 0 .3 9 0 .3 4 7 3

V a r ia n c e I n t e r c e p t 0 .0 1 5 5 3 0 .0 0 2 9 9 8 5 .1 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 3 6 9 0 .1 0 6 6 4 .1 0 < .0 0 0 1

R e s id u a l 0 .0 0 5 1 5 3 0 .0 0 0 3 8 5 1 3 .3 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 8 7 4 .3

A IC  ( sm a lle r  is  b e t t e r ) - 8 6 6 .3

A IC C  ( sm a lle r  is  b e t t e r ) - 8 6 6 .3

B IC  ( sm a lle r  is  b e t t e r ) - 8 5 8 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 6 .8 6 0 8 1 4 .7 3 1 4 1 5 .3 0 .4 7 0 .6 4 8 0

s e a s o n 1 - 0 .0 1 3 8 8 0 .0 5 1 4 2 7 2 .6 - 0 .2 7 0 .7 8 8 0

s e a s o n 2 0 .0 2 3 5 5 0 .0 6 2 4 9 8 3 .9 0 .3 8 0 .7 0 7 3

s e a s o n 3 0 .0 8 1 6 7 0 .0 6 2 2 7 8 3 .6 1 .3 1 0 .1 9 3 3

s e a s o n 4 0 .0 7 1 9 5 0 .0 6 4 9 0 8 0 .5 1 .1 1 0 .2 7 0 9

s e a s o n 5 0 .0 6 1 5 7 0 .0 6 3 8 9 7 5 .1 0 .9 6 0 .3 3 8 3

s e a s o n 6 0 .1 2 2 5 0 .0 6 3 9 8 7 3 .9 1 .9 1 0 .0 5 9 4

s e a s o n 7 0 .0 8 3 9 4 0 .0 6 3 9 1 7 5 .2 1 .3 1 0 .1 9 3 0

s e a s o n 8 0 .0 9 0 2 5 0 .0 6 3 5 7 7 9 1 .4 2 0 .1 5 9 6

s e a s o n 9 0 .0 4 1 5 0 0 .0 6 2 3 7 8 3 .7 0 .6 7 0 .5 0 7 6

s e a s o n 1 0 0 .0 6 0 7 7 0 .0 5 9 3 8 8 4 .6 1 .0 2 0 .3 0 9 0

s e a s o n 1 1 0 .0 3 3 2 4 0 .0 5 3 6 9 7 2 .8 0 .6 2 0 .5 3 7 7

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 0 4 5 8 0 .0 0 7 3 3 9 1 5 .3 0 .0 6 0 .9 5 1 1

t e m p _ d e v - 0 .0 0 2 9 2 0 .0 0 7 9 1 4 3 4 1 - 0 .3 7 0 .7 1 2 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 2 .7 0 .6 9 0 .7 4 6 0

d a te 1 1 1 5 .3 0 .0 0 0 .9 5 1 1

t e m p _ d e v 1 3 4 1 0 .1 4 0 .7 1 2 5
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = pH  (SU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 8 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 5 0 1 .0 4 0 0 6 3 5 8

1 2 1 1 3 1 .9 2 3 4 4 0 8 4 0 .0 1 9 0 9 9 0 8

2 1 1 1 2 8 .7 7 1 2 7 3 7 6 0 .0 0 6 5 0 7 9 1

3 2 1 1 2 7 .9 9 6 1 0 1 1 2 0 .0 0 1 7 9 7 3 5

4 1 1 1 2 7 .7 3 9 9 4 7 6 8 0 .0 0 0 0 1 2 1 7

5 1 1 1 2 7 .7 3 8 2 8 5 3 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .3 3 3 9 0 .0 8 1 7 3 4 .0 9 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .8 1 8 2 0 .2 3 0 5 3 .5 5 0 .0 0 0 2

S P (P O W ) I n t e r c e p t 0 .7 1 4 2 0 .0 8 6 7 5 8 .2 3 < .0 0 0 1

R e s id u a l 0 .3 2 1 6 0 .0 2 4 9 6 1 2 .8 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 1 2 7 .7

A IC  ( sm a lle r  is  b e t t e r ) 1 1 3 5 .7

A IC C  ( sm a lle r  is  b e t t e r ) 1 1 3 5 .8

B IC  ( sm a lle r  is  b e t t e r ) 1 1 4 3 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 4 4 4 .7 9 1 4 9 .5 8 7 .2 3 2 .9 7 0 .0 1 9 9

s e a s o n 1 - 0 .3 3 3 5 0 .2 9 7 7 8 2 .1 - 1 .1 2 0 .2 6 5 7

s e a s o n 2 - 0 .2 8 5 0 0 .3 8 8 7 7 8 .7 - 0 .7 3 0 .4 6 5 7

s e a s o n 3 - 0 .9 1 5 0 0 .3 9 0 1 7 5 .6 - 2 .3 5 0 .0 2 1 6

s e a s o n 4 - 0 .6 0 4 1 0 .4 1 9 1 7 6 .7 - 1 .4 4 0 .1 5 3 5

s e a s o n 5 - 0 .6 8 7 1 0 .4 2 1 6 7 3 .9 - 1 .6 3 0 .1 0 7 5

s e a s o n 6 - 0 .5 4 0 2 0 .4 2 5 5 7 3 .7 - 1 .2 7 0 .2 0 8 2

s e a s o n 7 - 0 .5 2 5 4 0 .4 2 7 3 7 4 - 1 .2 3 0 .2 2 2 8

s e a s o n 8 0 .3 1 9 4 0 .4 1 2 2 7 5 .7 0 .7 7 0 .4 4 0 8

s e a s o n 9 0 .9 6 1 3 0 .3 8 9 2 7 4 .6 2 .4 7 0 .0 1 5 8

s e a s o n 1 0 0 .8 2 3 0 0 .3 5 6 5 7 6 .4 2 .3 1 0 .0 2 3 7

s e a s o n 1 1 0 .3 2 9 8 0 .3 0 8 2 7 9 .6 1 .0 7 0 .2 8 7 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .2 2 3 5 0 .0 7 4 5 1 7 .2 4 - 3 .0 0 0 .0 1 9 2

t e m p _ d e v - 0 .0 0 8 5 7 0 .0 5 7 0 4 1 8 1 - 0 .1 5 0 .8 8 0 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 7 .5 2 .8 7 0 .0 0 3 3

d a te 1 1 7 .2 4 9 .0 0 0 .0 1 9 2

t e m p _ d e v 1 1 8 1 0 .0 2 0 .8 8 0 8
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Orthophosphate (as P)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 7

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 8 6 .1 4 0 7 0 7 2 2

1 2 - 3 5 0 .6 0 6 6 8 5 8 5 0 .0 1 1 0 6 6 1 4

2 1 - 3 5 8 .7 1 8 3 4 2 5 2 0 .0 0 3 2 1 0 2 1

3 2 - 3 6 0 .9 3 2 4 8 4 2 3 0 .0 0 0 6 7 0 4 6

4 1 - 3 6 1 .3 7 7 2 0 7 3 1 0 .0 0 0 0 1 0 4 6

5 1 - 3 6 1 .3 8 3 7 5 8 0 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 4 7 6 4 0 .0 0 1 4 3 0 3 .3 3 0 .0 0 0 4

V a r ia n c e I n t e r c e p t 0 .0 2 9 8 3 0 .0 0 7 0 1 7 4 .2 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 9 7 7 0 .0 9 7 9 1 6 .1 1 < .0 0 0 1

R e s id u a l 0 .0 1 4 7 7 0 .0 0 1 1 3 9 1 2 .9 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 3 6 1 .4

A IC  ( sm a lle r  is  b e t t e r ) - 3 5 3 .4

A IC C  ( sm a lle r  is  b e t t e r ) - 3 5 3 .3

B IC  ( sm a lle r  is  b e t t e r ) - 3 4 5 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 5 7 .0 0 8 7 2 4 .5 8 5 0 1 0 .6 - 2 .3 2 0 .0 4 1 4

s e a s o n 1 0 .0 2 7 0 6 0 .0 6 5 4 3 7 6 .6 0 .4 1 0 .6 8 0 4

s e a s o n 2 0 .0 6 2 2 9 0 .0 8 0 9 4 7 7 .5 0 .7 7 0 .4 4 3 9

s e a s o n 3 0 .0 5 4 6 4 0 .0 8 2 8 1 7 7 .8 0 .6 6 0 .5 1 1 3

s e a s o n 4 0 .0 1 1 0 5 0 .0 8 7 9 8 7 7 .8 0 .1 3 0 .9 0 0 4

s e a s o n 5 0 .0 8 5 3 2 0 .0 8 7 5 0 7 2 .9 0 .9 8 0 .3 3 2 7

s e a s o n 6 0 .0 0 5 2 6 6 0 .0 8 7 9 7 7 1 .9 0 .0 6 0 .9 5 2 4

s e a s o n 7 - 0 .0 6 8 6 0 0 .0 8 7 4 1 7 2 .5 - 0 .7 8 0 .4 3 5 2

s e a s o n 8 - 0 .1 8 2 8 0 .0 8 6 2 5 7 6 .2 - 2 .1 2 0 .0 3 7 3

s e a s o n 9 - 0 .2 4 0 7 0 .0 8 2 6 9 7 7 .1 - 2 .9 1 0 .0 0 4 7

s e a s o n 1 0 - 0 .1 4 7 3 0 .0 7 7 0 0 7 7 .5 - 1 .9 1 0 .0 5 9 4

s e a s o n 1 1 - 0 .0 1 0 0 4 0 .0 6 7 9 6 7 5 - 0 .1 5 0 .8 8 2 9

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 3 0 1 0 0 .0 1 2 2 5 1 0 .6 2 .4 6 0 .0 3 2 5

t e m p _ d e v - 0 .0 2 5 1 9 0 .0 1 2 1 6 1 9 9 - 2 .0 7 0 .0 3 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 3 .4 2 .0 5 0 .0 3 5 6

d a te 1 1 1 0 .6 6 .0 4 0 .0 3 2 5

t e m p _ d e v 1 1 9 9 4 .2 9 0 .0 3 9 6



1

2

3

4

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Salinity

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Salinity  (ppt) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 7 0 6 .1 7 1 1 0 3 1 4

1 4 - 2 1 9 7 .2 5 3 6 5 6 3 0 0 .0 7 6 1 2 0 6 1

2 1 - 2 3 4 5 .2 2 8 1 6 7 5 7 .

3 1 - 2 3 9 9 .9 5 8 3 1 9 8 8 0 .0 0 9 1 2 2 3 3

4 1 - 2 4 1 8 .7 9 5 1 2 4 8 1 0 .0 0 4 0 6 2 0 6

5 2 - 2 4 2 6 .6 6 5 5 8 1 8 1 0 .0 0 0 8 8 6 3 5

6 1 - 2 4 2 8 .3 0 5 1 1 1 4 7 0 .0 0 0 0 4 0 1 1

7 1 - 2 4 2 8 .3 7 3 6 8 7 4 1 0 .0 0 0 0 0 0 1 2

8 1 - 2 4 2 8 .3 7 3 8 8 2 7 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 9 .0 9 1 E - 6 6 .5 7 7 E - 6 1 .3 8 0 .0 8 3 4

V a r ia n c e I n t e r c e p t 0 .0 0 1 9 9 8 0 .0 0 0 3 2 9 6 .0 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 9 2 4 0 .1 1 7 4 1 .6 4 0 .1 0 1 2

R e s id u a l 0 .0 0 0 1 4 3 0 .0 0 0 0 1 1 1 2 .6 9 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 2 4 2 8 .4

A IC  ( sm a lle r  is  b e t t e r ) - 2 4 2 0 .4

A IC C  ( sm a lle r  is  b e t t e r ) - 2 4 2 0 .3

B IC  ( sm a lle r  is  b e t t e r ) - 2 4 1 2 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 7 .2 5 4 6 4 .1 3 2 9 2 1 .7 1 .7 6 0 .0 9 3 3

s e a s o n 1 - 0 .1 1 5 9 0 .0 2 0 7 7 6 2 .2 - 5 .5 8 < .0 0 0 1

s e a s o n 2 - 0 .0 8 9 1 9 0 .0 2 3 8 4 8 2 - 3 .7 4 0 .0 0 0 3

s e a s o n 3 0 .0 8 0 0 1 0 .0 2 2 6 9 8 0 .7 3 .5 3 0 .0 0 0 7

s e a s o n 4 0 .1 7 8 2 0 .0 2 3 3 1 8 0 7 .6 4 < .0 0 0 1

s e a s o n 5 0 .3 3 4 0 0 .0 2 2 7 0 7 8 .9 1 4 .7 1 < .0 0 0 1

s e a s o n 6 0 .4 2 1 2 0 .0 2 2 7 0 7 8 .8 1 8 .5 6 < .0 0 0 1

s e a s o n 7 0 .4 4 8 9 0 .0 2 2 7 1 7 8 .9 1 9 .7 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 0 .4 7 8 6 0 .0 2 2 7 3 7 9 .4 2 1 .0 5 < .0 0 0 1

s e a s o n 9 0 .4 2 6 0 0 .0 2 2 7 3 8 0 .7 1 8 .7 4 < .0 0 0 1

s e a s o n 1 0 0 .3 2 2 4 0 .0 2 2 5 2 8 2 .2 1 4 .3 2 < .0 0 0 1

s e a s o n 1 1 0 .0 9 5 9 0 0 .0 2 1 6 0 6 4 .3 4 .4 4 < .0 0 0 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 0 2 1 3 0 .0 0 2 0 5 9 2 1 .7 - 1 .0 4 0 .3 1 1 3

t e m p _ d e v 0 .0 4 8 0 5 0 .0 0 1 6 3 9 4 4 2 2 9 .3 2 < .0 0 0 1

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 7 1 4 6 .1 9 < .0 0 0 1

d a te 1 1 2 1 .7 1 .0 7 0 .3 1 1 3

t e m p _ d e v 1 4 4 2 8 5 9 .4 1 < .0 0 0 1



2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TEMP_C

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Temperature  (Degree C) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 8 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 6 7 .5 2 4 1 5 3 4 4

1 2 8 6 7 .0 6 6 8 0 3 1 5 0 .2 1 5 1 9 0 1 6

2 2 8 6 5 .6 9 0 6 6 3 8 9 0 .0 6 2 2 3 0 2 4

3 1 8 6 5 .3 7 4 4 7 2 0 6 0 .0 0 2 0 6 4 1 5

4 1 8 6 5 .3 6 5 1 0 8 3 7 0 .0 0 0 0 0 2 0 3

5 1 8 6 5 .3 6 5 0 9 9 3 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 4 8 8 7 0 .0 2 1 4 6 2 .2 8 0 .0 1 1 4

V a r ia n c e I n t e r c e p t 0 .2 9 9 2 0 .0 8 9 8 3 3 .3 3 0 .0 0 0 4

S P (P O W ) I n t e r c e p t 0 .7 2 1 0 0 .0 9 8 7 8 7 .3 0 < .0 0 0 1

R e s id u a l 0 .2 2 7 3 0 .0 1 8 0 3 1 2 .6 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 6 5 .4

A IC  ( sm a lle r  is  b e t t e r ) 8 7 3 .4

A IC C  ( sm a lle r  is  b e t t e r ) 8 7 3 .5

B IC  ( sm a lle r  is  b e t t e r ) 8 8 1 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 7 9 .2 9 9 1 .1 0 0 2 6 .2 9 1 .9 7 0 .0 9 4 4

s e a s o n 1 - 0 .0 1 6 5 7 0 .1 9 7 0 7 5 .7 - 0 .0 8 0 .9 3 3 2

s e a s o n 2 0 .0 2 5 7 1 0 .2 5 1 6 6 6 .4 0 .1 0 0 .9 1 8 9

s e a s o n 3 - 0 .1 2 0 7 0 .2 4 9 2 6 1 .9 - 0 .4 8 0 .6 2 9 8

s e a s o n 4 - 0 .2 0 7 1 0 .2 6 7 4 6 4 - 0 .7 7 0 .4 4 1 5

s e a s o n 5 - 0 .0 2 8 4 5 0 .2 6 7 9 6 2 .1 - 0 .1 1 0 .9 1 5 8

s e a s o n 6 0 .1 1 9 3 0 .2 7 0 2 6 2 .3 0 .4 4 0 .6 6 0 4

s e a s o n 7 0 .2 6 0 7 0 .2 7 1 9 6 2 .2 0 .9 6 0 .3 4 1 4

s e a s o n 8 0 .4 3 8 6 0 .2 6 2 7 6 3 1 .6 7 0 .1 0 0 0

s e a s o n 9 0 .4 5 6 3 0 .2 4 8 7 6 1 .2 1 .8 3 0 .0 7 1 4

s e a s o n 1 0 0 .3 6 9 9 0 .2 3 0 1 6 3 .8 1 .6 1 0 .1 1 3 0

s e a s o n 1 1 0 .4 8 9 6 0 .2 0 3 9 7 3 2 .4 0 0 .0 1 8 9

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 8 9 9 8 0 .0 4 5 3 8 6 .3 - 1 .9 8 0 .0 9 2 4

t e m p _ d e v - 0 .0 0 2 0 7 0 .0 4 0 3 7 1 3 2 - 0 .0 5 0 .9 5 9 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 7 .9 1 .1 1 0 .3 7 0 7

d a te 1 1 6 .3 3 .9 3 0 .0 9 2 4

t e m p _ d e v 1 1 3 2 0 .0 0 0 .9 5 9 2



-4

-3

-2

-1

0

1

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TKN_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Total Kjeldahl Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 8 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 3 6 .9 3 1 7 3 3 1 6

1 2 8 5 0 .4 9 2 7 8 8 9 5 0 .2 9 8 5 3 0 6 0

2 2 8 4 9 .4 4 8 2 6 0 3 4 0 .0 4 8 3 7 6 1 9

3 1 8 4 9 .2 6 6 1 6 7 8 3 0 .0 0 0 8 8 4 6 0

4 1 8 4 9 .2 6 2 9 5 9 3 7 0 .0 0 0 0 0 0 3 3

5 1 8 4 9 .2 6 2 9 5 8 1 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 4 6 7 0 0 .0 2 0 9 4 2 .2 3 0 .0 1 2 9

V a r ia n c e I n t e r c e p t 0 .2 6 9 4 0 .0 8 5 2 1 3 .1 6 0 .0 0 0 8

S P (P O W ) I n t e r c e p t 0 .7 4 2 1 0 .0 9 8 8 9 7 .5 0 < .0 0 0 1

R e s id u a l 0 .2 2 4 2 0 .0 1 7 8 7 1 2 .5 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 4 9 .3

A IC  ( sm a lle r  is  b e t t e r ) 8 5 7 .3

A IC C  ( sm a lle r  is  b e t t e r ) 8 5 7 .3

B IC  ( sm a lle r  is  b e t t e r ) 8 6 4 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 7 7 .9 9 8 8 .9 6 9 7 5 .6 8 2 .0 0 0 .0 9 5 1

s e a s o n 1 0 .0 4 7 1 1 0 .1 8 6 4 7 5 .6 0 .2 5 0 .8 0 1 2

s e a s o n 2 0 .0 6 9 5 9 0 .2 3 7 1 6 3 .3 0 .2 9 0 .7 7 0 1

s e a s o n 3 - 0 .0 8 2 3 3 0 .2 3 4 3 5 7 .2 - 0 .3 5 0 .7 2 6 6

s e a s o n 4 - 0 .2 1 1 0 0 .2 5 1 7 5 9 - 0 .8 4 0 .4 0 5 4

s e a s o n 5 - 0 .0 1 6 8 8 0 .2 5 2 2 5 7 - 0 .0 7 0 .9 4 6 9

s e a s o n 6 0 .1 2 7 5 0 .2 5 4 5 5 7 .2 0 .5 0 0 .6 1 8 2

s e a s o n 7 0 .2 8 1 3 0 .2 5 6 0 5 7 .2 1 .1 0 0 .2 7 6 3

s e a s o n 8 0 .4 3 5 3 0 .2 4 7 2 5 7 .9 1 .7 6 0 .0 8 3 6

s e a s o n 9 0 .4 8 3 1 0 .2 3 3 9 5 6 .4 2 .0 7 0 .0 4 3 4

s e a s o n 1 0 0 .4 0 5 7 0 .2 1 6 6 6 0 .2 1 .8 7 0 .0 6 6 0

s e a s o n 1 1 0 .5 0 3 5 0 .1 9 2 9 7 2 .6 2 .6 1 0 .0 1 1 0

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 8 9 3 2 0 .0 4 4 3 2 5 .6 8 - 2 .0 2 0 .0 9 3 2

t e m p _ d e v - 0 .0 0 2 0 0 0 .0 3 8 6 5 1 2 2 - 0 .0 5 0 .9 5 8 7



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 5 .8 1 .2 7 0 .2 6 0 2

d a te 1 1 5 .6 8 4 .0 6 0 .0 9 3 2

t e m p _ d e v 1 1 2 2 0 .0 0 0 .9 5 8 7



-4

-3

-2

-1

0

1

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TN_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Total Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 8 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 6 6 .4 8 0 2 5 5 4 6

1 2 4 3 7 .1 1 3 2 0 2 3 9 0 .0 3 2 8 8 0 3 5

2 1 4 2 8 .9 6 4 4 8 4 6 5 0 .0 0 7 8 3 7 0 0

3 2 4 2 6 .9 6 9 5 5 4 2 8 0 .0 0 1 7 8 9 0 9

4 1 4 2 6 .5 4 7 8 3 8 4 0 0 .0 0 0 0 5 1 4 0

5 1 4 2 6 .5 3 6 5 9 9 6 3 0 .0 0 0 0 0 0 0 4

6 1 4 2 6 .5 3 6 5 9 1 0 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 5 0 3 5 0 .0 1 2 7 0 3 .9 7 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .2 6 0 7 0 .0 6 3 0 3 4 .1 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 4 1 1 0 .0 8 9 5 5 7 .1 6 < .0 0 0 1

R e s id u a l 0 .0 6 6 9 1 0 .0 0 5 2 1 7 1 2 .8 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 2 6 .5

A IC  ( sm a lle r  is  b e t t e r ) 4 3 4 .5

A IC C  ( sm a lle r  is  b e t t e r ) 4 3 4 .6

B IC  ( sm a lle r  is  b e t t e r ) 4 4 2 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 2 6 4 .1 7 7 6 .2 5 2 0 9 .6 5 - 3 .4 6 0 .0 0 6 4

s e a s o n 1 - 0 .1 5 2 6 0 .1 7 4 7 7 6 .8 - 0 .8 7 0 .3 8 5 2

s e a s o n 2 - 0 .3 3 7 2 0 .2 2 8 8 8 0 .2 - 1 .4 7 0 .1 4 4 4

s e a s o n 3 - 0 .3 2 8 2 0 .2 2 9 2 8 0 - 1 .4 3 0 .1 5 6 0

s e a s o n 4 - 0 .3 2 4 3 0 .2 4 4 5 7 9 .2 - 1 .3 3 0 .1 8 8 5

s e a s o n 5 - 0 .1 8 7 0 0 .2 4 5 2 7 4 .9 - 0 .7 6 0 .4 4 8 2

s e a s o n 6 - 0 .0 9 0 3 8 0 .2 4 7 0 7 4 - 0 .3 7 0 .7 1 5 5

s e a s o n 7 0 .0 5 4 2 6 0 .2 4 8 8 7 5 .6 0 .2 2 0 .8 2 8 0

s e a s o n 8 0 .3 6 3 7 0 .2 4 0 5 7 8 .1 1 .5 1 0 .1 3 4 4

s e a s o n 9 0 .5 7 1 9 0 .2 2 8 9 7 9 .3 2 .5 0 0 .0 1 4 6

s e a s o n 1 0 0 .4 6 1 0 0 .2 1 0 4 7 9 .5 2 .1 9 0 .0 3 1 4

s e a s o n 1 1 0 .0 7 6 0 2 0 .1 8 1 4 7 5 .3 0 .4 2 0 .6 7 6 4

s e a s o n 1 2 0 . . . .

d a te 1 0 .1 3 2 2 0 .0 3 7 9 9 9 .6 5 3 .4 8 0 .0 0 6 3

t e m p _ d e v - 0 .0 0 1 7 8 0 .0 2 9 9 1 2 5 7 - 0 .0 6 0 .9 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 4 .4 1 .8 3 0 .0 6 3 2

d a te 1 1 9 .6 5 1 2 .1 0 0 .0 0 6 3

t e m p _ d e v 1 2 5 7 0 .0 0 0 .9 5 2 6
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 Date
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Log Scale
TOC_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Total Organic Carbon  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 8 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 9 0 .0 9 7 4 2 0 5 2

1 2 6 8 4 .5 2 3 0 5 8 1 9 0 .0 2 9 7 1 1 5 4

2 1 6 8 1 .3 7 2 5 4 0 0 0 0 .0 1 0 7 2 0 5 5

3 2 6 8 0 .5 0 6 6 1 7 4 3 0 .0 0 2 3 2 1 9 6

4 1 6 8 0 .2 9 3 3 2 0 1 6 0 .0 0 0 0 1 2 5 3

5 1 6 8 0 .2 9 2 2 0 9 5 6 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 9 2 3 5 0 .0 2 3 7 0 3 .9 0 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .2 6 6 2 0 .0 7 1 8 8 3 .7 0 0 .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 7 9 9 0 .0 9 7 2 8 6 .9 9 < .0 0 0 1

R e s id u a l 0 .1 2 9 7 0 .0 1 0 0 8 1 2 .8 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 6 8 0 .3

A IC  ( sm a lle r  is  b e t t e r ) 6 8 8 .3

A IC C  ( sm a lle r  is  b e t t e r ) 6 8 8 .4

B IC  ( sm a lle r  is  b e t t e r ) 6 9 5 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 8 5 .8 7 8 0 .9 9 2 2 7 .5 6 3 .5 3 0 .0 0 8 5

s e a s o n 1 - 0 .0 0 3 5 4 0 .1 8 1 5 7 4 .5 - 0 .0 2 0 .9 8 4 5

s e a s o n 2 - 0 .4 1 5 6 0 .2 3 5 4 7 3 - 1 .7 7 0 .0 8 1 6

s e a s o n 3 - 0 .4 3 5 1 0 .2 3 4 2 7 2 - 1 .8 6 0 .0 6 7 3

s e a s o n 4 - 0 .4 0 1 2 0 .2 5 0 8 7 3 .8 - 1 .6 0 0 .1 1 3 9

s e a s o n 5 - 0 .2 1 3 9 0 .2 5 1 4 7 1 .2 - 0 .8 5 0 .3 9 7 5

s e a s o n 6 - 0 .1 2 1 0 0 .2 5 3 4 7 1 - 0 .4 8 0 .6 3 4 5

s e a s o n 7 - 0 .1 3 7 4 0 .2 5 4 9 7 1 .3 - 0 .5 4 0 .5 9 1 6

s e a s o n 8 0 .2 9 5 2 0 .2 4 6 4 7 2 .8 1 .2 0 0 .2 3 4 9

s e a s o n 9 0 .6 5 8 5 0 .2 3 3 6 7 1 2 .8 2 0 .0 0 6 2

s e a s o n 1 0 0 .5 8 1 0 0 .2 1 5 4 7 1 .3 2 .7 0 0 .0 0 8 7

s e a s o n 1 1 0 .2 7 2 2 0 .1 8 8 0 7 2 1 .4 5 0 .1 5 2 0

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 4 3 9 0 .0 4 0 3 5 7 .5 6 - 3 .5 7 0 .0 0 8 1

t e m p _ d e v - 0 .0 0 7 6 0 0 .0 3 5 2 8 1 6 2 - 0 .2 2 0 .8 2 9 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 0 .6 2 .7 3 0 .0 0 5 4

d a te 1 1 7 .5 6 1 2 .7 2 0 .0 0 8 1

t e m p _ d e v 1 1 6 2 0 .0 5 0 .8 2 9 8
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 Date
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Total Phosphorous  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 8 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 8 5 .3 9 2 0 5 6 5 6

1 3 8 7 2 .4 8 9 9 7 7 4 7 0 .6 1 4 7 1 5 7 1

2 1 8 6 6 .1 3 2 5 7 5 1 1 0 .8 4 2 9 0 4 3 4

3 2 8 6 4 .5 7 1 2 3 5 5 7 0 .6 9 5 7 0 9 4 5

4 1 8 6 1 .3 8 6 5 2 7 4 0 0 .0 6 7 5 3 1 8 2

5 1 8 6 1 .2 1 0 1 3 3 2 9 0 .0 0 0 7 6 9 1 6

6 1 8 6 1 .2 0 8 2 8 1 5 8 0 .0 0 0 0 0 0 2 6

7 1 8 6 1 .2 0 8 2 8 0 9 5 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 5 5 2 5 0 .0 0 5 6 8 8 0 .9 7 0 .1 6 5 7

V a r ia n c e I n t e r c e p t 0 .3 3 3 7 0 .0 7 1 6 6 4 .6 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 0 0 7 0 .1 1 2 3 4 .4 6 < .0 0 0 1

R e s id u a l 0 .2 2 8 2 0 .0 1 7 2 4 1 3 .2 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 6 1 .2

A IC  ( sm a lle r  is  b e t t e r ) 8 6 9 .2

A IC C  ( sm a lle r  is  b e t t e r ) 8 6 9 .3

B IC  ( sm a lle r  is  b e t t e r ) 8 7 6 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 3 1 .0 2 7 4 .0 5 1 8 1 2 .8 - 1 .7 7 0 .1 0 0 6

s e a s o n 1 0 .1 1 6 1 0 .2 4 2 0 7 2 .3 0 .4 8 0 .6 3 2 9

s e a s o n 2 - 0 .0 1 4 6 2 0 .3 0 5 2 7 9 - 0 .0 5 0 .9 6 1 9

s e a s o n 3 - 0 .1 1 0 4 0 .2 9 4 7 8 0 .9 - 0 .3 7 0 .7 0 9 0

s e a s o n 4 - 0 .0 4 7 3 5 0 .3 0 9 3 8 0 .1 - 0 .1 5 0 .8 7 8 7

s e a s o n 5 - 0 .6 6 7 8 0 .3 0 5 3 7 5 .1 - 2 .1 9 0 .0 3 1 8

s e a s o n 6 - 0 .1 3 9 0 0 .3 0 6 2 7 3 .9 - 0 .4 5 0 .6 5 1 2

s e a s o n 7 - 0 .0 8 0 3 4 0 .3 1 1 4 7 6 .5 - 0 .2 6 0 .7 9 7 1

s e a s o n 8 - 0 .0 7 1 1 9 0 .3 0 3 0 7 8 .6 - 0 .2 3 0 .8 1 4 9

s e a s o n 9 - 0 .0 7 2 9 0 0 .2 9 5 2 8 1 .1 - 0 .2 5 0 .8 0 5 5

s e a s o n 1 0 - 0 .1 3 4 9 0 .2 7 9 3 7 9 .7 - 0 .4 8 0 .6 3 0 4

s e a s o n 1 1 - 0 .1 2 5 0 0 .2 5 2 6 7 2 - 0 .4 9 0 .6 2 2 1

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 6 6 5 1 0 .0 3 6 8 9 1 2 .9 1 .8 0 0 .0 9 4 9

t e m p _ d e v - 0 .0 3 5 2 3 0 .0 4 5 3 8 2 1 3 - 0 .7 8 0 .4 3 8 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 1 .6 1 .1 1 0 .3 6 8 6

d a te 1 1 1 2 .9 3 .2 5 0 .0 9 4 9

t e m p _ d e v 1 2 1 3 0 .6 0 0 .4 3 8 4
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Total Suspended Solids  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 0 1 3 9  1 4 0  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  1 4 6  1 4 7  1 4 8  1 4 9  1 5 0  1 5 1  1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  1 5 9  1 6 0  1 6 1  1 6 2  1 6 3  1 6 4  1 6 5  1 6 6  1 6 7  1 6 8  1 6 9  1 7 0  1 7 1  1 7 2  1 7 3  1 7 4
1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  1 8 0  1 8 1  1 8 2  1 8 3  1 8 4  1 8 5  1 8 6  1 8 7  1 8 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 8 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 0 4 .5 0 8 3 1 7 7 1

1 2 6 4 3 .7 4 1 7 5 6 9 6 0 .0 4 3 8 2 4 0 8

2 1 6 3 7 .6 3 1 5 9 2 7 2 0 .0 3 3 9 9 6 4 8

3 2 6 3 6 .4 8 5 7 3 7 3 9 0 .0 2 5 1 7 3 9 4

4 1 6 3 3 .3 4 2 0 9 8 1 7 0 .0 0 1 8 8 6 5 0

5 1 6 3 3 .1 1 4 0 0 6 1 9 0 .0 0 0 0 4 4 0 7

6 1 6 3 3 .1 0 8 9 8 1 5 8 0 .0 0 0 0 0 0 0 5

7 1 6 3 3 .1 0 8 9 7 6 3 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 1 9 1 0 .0 0 8 0 9 6 2 .7 1 0 .0 0 3 4

V a r ia n c e I n t e r c e p t 0 .2 3 7 5 0 .0 5 0 3 2 4 .7 2 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 1 1 5 0 .1 0 8 9 4 .7 0 < .0 0 0 1

R e s id u a l 0 .1 2 5 9 0 .0 0 9 7 2 8 1 2 .9 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 6 3 3 .1

A IC  ( sm a lle r  is  b e t t e r ) 6 4 1 .1

A IC C  ( sm a lle r  is  b e t t e r ) 6 4 1 .2

B IC  ( sm a lle r  is  b e t t e r ) 6 4 8 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 3 .0 2 5 7 6 2 .9 6 2 1 1 2 .9 - 0 .0 5 0 .9 6 2 4

s e a s o n 1 0 .2 5 7 7 0 .1 9 8 9 7 0 .9 1 .3 0 0 .1 9 9 4

s e a s o n 2 - 0 .1 8 8 1 0 .2 5 2 8 7 8 .6 - 0 .7 4 0 .4 5 9 1

s e a s o n 3 0 .0 4 3 3 3 0 .2 4 4 6 8 0 .8 0 .1 8 0 .8 5 9 8

s e a s o n 4 0 .1 7 5 1 0 .2 5 7 0 8 0 .1 0 .6 8 0 .4 9 7 7

s e a s o n 5 - 0 .5 3 1 9 0 .2 5 3 9 7 5 .1 - 2 .0 9 0 .0 3 9 6

s e a s o n 6 - 0 .1 1 6 1 0 .2 5 4 8 7 4 - 0 .4 6 0 .6 5 0 1

s e a s o n 7 - 0 .1 8 0 7 0 .2 5 8 6 7 6 .1 - 0 .7 0 0 .4 8 6 9

s e a s o n 8 - 0 .1 1 8 0 0 .2 5 1 9 7 8 .7 - 0 .4 7 0 .6 4 0 9

s e a s o n 9 - 0 .0 3 7 8 3 0 .2 4 4 4 8 0 .3 - 0 .1 5 0 .8 7 7 4

s e a s o n 1 0 - 0 .3 0 7 9 0 .2 3 0 9 7 8 .8 - 1 .3 3 0 .1 8 6 3

s e a s o n 1 1 - 0 .2 6 6 8 0 .2 0 7 1 6 9 .9 - 1 .2 9 0 .2 0 1 9

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 1 5 8 9 0 .0 3 1 3 7 1 2 .9 0 .0 5 0 .9 6 0 4

t e m p _ d e v - 0 .0 3 0 5 6 0 .0 3 6 5 4 2 1 8 - 0 .8 4 0 .4 0 3 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 0 .7 2 .3 3 0 .0 1 6 7

d a te 1 1 1 2 .9 0 .0 0 0 .9 6 0 4

t e m p _ d e v 1 2 1 8 0 .7 0 0 .4 0 3 9
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 Date
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Log Scale
Turb

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Bokeelia

Parameter = Turbidity  (NTU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 3 1 0 8 6  0 8 7  0 8 8  0 8 9  0 9 7  0 9 8  0 9 9  1 0 0  1 0 3  1 0 4  1 1 2  1 1 3  1 1 4  1 1 5  1 1 6  1 1 7  1 1 8  1 2 6  1 2 7  1 2 8  1 2 9  1 3 0  1 3 1  1 3 2  1 3 3  8 6  8 7  8 8  9 7  9 8  9 9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 1

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 4 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 4 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 8

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 2 2 .4 8 7 9 1 7 2 7

1 2 1 0 3 2 .5 0 4 0 4 7 6 1 0 .0 8 0 3 5 2 1 1

2 2 1 0 2 8 .3 0 2 9 7 9 5 9 0 .0 4 5 3 2 6 9 9

3 1 1 0 2 5 .7 2 2 6 2 2 9 2 0 .0 0 1 8 9 6 1 2

4 1 1 0 2 5 .6 2 5 4 7 6 5 0 0 .0 0 0 0 0 4 8 9

5 1 1 0 2 5 .6 2 5 2 3 3 2 5 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 8 9 1 1 0 .0 3 1 1 6 2 .8 6 0 .0 0 2 1

V a r ia n c e I n t e r c e p t 0 .1 1 8 6 0 .0 3 0 7 0 3 .8 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 2 7 5 0 .1 7 3 9 2 .4 6 0 .0 1 3 9

R e s id u a l 0 .3 0 5 5 0 .0 2 2 2 3 1 3 .7 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 2 5 .6

A IC  ( sm a lle r  is  b e t t e r ) 1 0 3 3 .6

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 3 3 .7

B IC  ( sm a lle r  is  b e t t e r ) 1 0 3 9 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 0 8 .1 3 4 3 .0 9 5 5 1 2 .9 - 2 .5 1 0 .0 2 6 3

s e a s o n 1 - 0 .2 3 8 5 0 .1 7 7 5 6 5 .3 - 1 .3 4 0 .1 8 3 6

s e a s o n 2 - 0 .2 2 7 5 0 .1 9 5 0 7 1 .7 - 1 .1 7 0 .2 4 7 1

s e a s o n 3 - 0 .3 3 3 0 0 .2 0 5 6 7 6 .3 - 1 .6 2 0 .1 0 9 4

s e a s o n 4 - 0 .1 2 0 1 0 .2 0 5 4 8 1 .3 - 0 .5 8 0 .5 6 0 4

s e a s o n 5 0 .1 2 4 1 0 .2 0 4 8 7 9 .1 0 .6 1 0 .5 4 6 2

s e a s o n 6 0 .2 1 3 2 0 .2 0 6 5 8 1 .4 1 .0 3 0 .3 0 5 0

s e a s o n 7 0 .6 2 6 7 0 .2 0 5 0 7 9 .9 3 .0 6 0 .0 0 3 0

s e a s o n 8 0 .7 2 9 8 0 .2 0 7 9 8 4 .2 3 .5 1 0 .0 0 0 7

s e a s o n 9 0 .8 8 5 3 0 .2 0 7 6 8 0 .1 4 .2 6 < .0 0 0 1

s e a s o n 1 0 1 .1 5 5 7 0 .1 9 4 2 7 1 .1 5 .9 5 < .0 0 0 1

s e a s o n 1 1 0 .5 7 6 2 0 .1 7 3 9 6 1 .7 3 .3 1 0 .0 0 1 5

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 5 4 4 7 0 .0 2 1 4 6 1 2 .9 2 .5 4 0 .0 2 4 9

t e m p _ d e v 0 .1 4 6 1 0 .0 3 9 5 5 1 1 9 3 .7 0 0 .0 0 0 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 5 .4 7 .8 3 < .0 0 0 1

d a te 1 1 1 2 .9 6 .4 4 0 .0 2 4 9

t e m p _ d e v 1 1 1 9 1 3 .6 6 0 .0 0 0 3
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Log Scale
CHLAC_ugl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Cape Haze

Parameter = Chlorophyll-a (Corrected)  (ug/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 3 1 0 8 6  0 8 7  0 8 8  0 8 9  0 9 7  0 9 8  0 9 9  1 0 0  1 0 3  1 0 4  1 1 2  1 1 3  1 1 4  1 1 5  1 1 6  1 1 7  1 1 8  1 2 6  1 2 7  1 2 8  1 2 9  1 3 0  1 3 1  1 3 2  1 3 3  8 6  8 7  8 8  9 7  9 8  9 9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 1

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 4 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 4 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 2 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 3 3 .2 5 4 4 2 7 6 2

1 2 7 8 0 .7 2 4 7 3 7 8 9 0 .1 1 7 9 9 0 5 7

2 1 7 6 9 .9 5 6 0 4 0 6 2 0 .0 2 1 5 2 6 7 0

3 1 7 6 7 .9 4 8 0 0 4 7 7 0 .0 0 1 8 5 8 0 0

4 1 7 6 7 .7 8 1 2 9 4 3 9 0 .0 0 0 0 4 2 7 8

5 1 7 6 7 .7 7 7 6 7 6 5 8 0 .0 0 0 0 0 0 0 4

6 1 7 6 7 .7 7 7 6 7 3 2 6 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .4 3 0 9 0 .1 1 8 4 3 .6 4 0 .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .2 4 1 6 0 .0 5 1 8 0 4 .6 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 3 1 0 0 .1 0 4 1 5 .1 0 < .0 0 0 1

R e s id u a l 0 .1 3 2 6 0 .0 0 9 5 8 3 1 3 .8 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 6 7 .8

A IC  ( sm a lle r  is  b e t t e r ) 7 7 5 .8

A IC C  ( sm a lle r  is  b e t t e r ) 7 7 5 .9

B IC  ( sm a lle r  is  b e t t e r ) 7 8 1 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 1 7 .1 2 6 3 .4 6 9 2 1 2 .3 1 .8 5 0 .0 8 9 1

s e a s o n 1 - 0 .1 7 2 0 0 .1 8 6 0 8 1 .2 - 0 .9 2 0 .3 5 7 9

s e a s o n 2 - 0 .2 5 8 3 0 .2 1 8 2 8 6 - 1 .1 8 0 .2 3 9 8

s e a s o n 3 - 0 .3 2 1 4 0 .2 3 7 4 8 3 .8 - 1 .3 5 0 .1 7 9 5

s e a s o n 4 - 0 .2 5 1 4 0 .2 4 0 2 7 8 .6 - 1 .0 5 0 .2 9 8 5

s e a s o n 5 - 0 .0 5 3 8 8 0 .2 4 2 6 7 3 .6 - 0 .2 2 0 .8 2 4 8

s e a s o n 6 - 0 .2 9 6 6 0 .2 4 3 9 7 3 - 1 .2 2 0 .2 2 7 8

s e a s o n 7 0 .3 7 5 4 0 .2 4 2 3 7 4 .4 1 .5 5 0 .1 2 5 6

s e a s o n 8 0 .5 0 0 8 0 .2 4 0 8 8 1 .2 2 .0 8 0 .0 4 0 7

s e a s o n 9 0 .8 5 0 1 0 .2 3 1 5 8 5 .3 3 .6 7 0 .0 0 0 4

s e a s o n 1 0 0 .8 6 9 3 0 .2 1 5 1 8 5 .5 4 .0 4 0 .0 0 0 1

s e a s o n 1 1 0 .0 9 0 0 2 0 .1 7 9 7 7 6 .9 0 .5 0 0 .6 1 7 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 5 7 0 0 0 .0 3 1 6 1 1 2 .3 - 1 .8 0 0 .0 9 5 8

t e m p _ d e v 0 .0 7 8 1 1 0 .0 3 6 6 2 1 9 2 2 .1 3 0 .0 3 4 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 7 .5 4 .5 8 < .0 0 0 1

d a te 1 1 1 2 .3 3 .2 5 0 .0 9 5 8

t e m p _ d e v 1 1 9 2 4 .5 5 0 .0 3 4 2
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COLOR

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Cape Haze

Parameter = Color  (PCU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 3 1 0 8 6  0 8 7  0 8 8  0 8 9  0 9 7  0 9 8  0 9 9  1 0 0  1 0 3  1 0 4  1 1 2  1 1 3  1 1 4  1 1 5  1 1 6  1 1 7  1 1 8  1 2 6  1 2 7  1 2 8  1 2 9  1 3 0  1 3 1  1 3 2  1 3 3  8 6  8 7  8 8  9 7  9 8  9 9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 1

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 4 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 4 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 2 7

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 4 5 9 .6 8 6 8 7 4 9 5

1 2 - 8 6 6 .0 8 2 6 3 7 1 2 0 .0 0 9 7 9 9 0 0

2 1 - 8 7 6 .4 9 2 4 7 8 3 9 0 .0 0 1 2 3 7 6 6

3 1 - 8 7 7 .7 6 0 4 8 4 8 9 0 .0 0 0 0 7 6 3 8

4 1 - 8 7 7 .8 3 2 4 0 4 8 8 0 .0 0 0 0 0 0 3 6

5 1 - 8 7 7 .8 3 2 7 3 4 3 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 7 8 8 8 0 .0 0 2 2 5 4 3 .5 0 0 .0 0 0 2

V a r ia n c e I n t e r c e p t 0 .0 1 2 1 9 0 .0 0 3 2 3 5 3 .7 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 9 8 5 0 .0 8 4 1 9 8 .3 0 < .0 0 0 1

R e s id u a l 0 .0 0 5 6 6 8 0 .0 0 0 4 0 6 1 3 .9 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 8 7 7 .8

A IC  ( sm a lle r  is  b e t t e r ) - 8 6 9 .8

A IC C  ( sm a lle r  is  b e t t e r ) - 8 6 9 .8

B IC  ( sm a lle r  is  b e t t e r ) - 8 6 4 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 2 6 .4 3 9 6 1 7 .6 0 5 2 8 .2 5 - 1 .5 0 0 .1 7 0 4

s e a s o n 1 - 0 .0 0 3 7 7 0 .0 3 5 1 5 8 8 .8 - 0 .1 1 0 .9 1 4 9

s e a s o n 2 0 .0 4 1 9 7 0 .0 4 2 4 3 8 2 .3 0 .9 9 0 .3 2 5 5

s e a s o n 3 0 .0 3 2 3 5 0 .0 4 6 4 9 7 9 .9 0 .7 0 0 .4 8 8 5

s e a s o n 4 0 .0 2 4 4 9 0 .0 4 9 1 4 7 9 .3 0 .5 0 0 .6 1 9 6

s e a s o n 5 0 .0 6 0 9 8 0 .0 5 0 2 7 7 6 .6 1 .2 1 0 .2 2 8 8

s e a s o n 6 0 .0 6 0 8 8 0 .0 5 0 7 2 7 6 .8 1 .2 0 0 .2 3 3 7

s e a s o n 7 - 0 .0 2 5 5 4 0 .0 5 0 1 2 7 7 - 0 .5 1 0 .6 1 1 9

s e a s o n 8 - 0 .0 4 7 6 6 0 .0 4 9 0 7 8 1 - 0 .9 7 0 .3 3 4 3

s e a s o n 9 - 0 .1 5 8 9 0 .0 4 6 1 0 8 1 .5 - 3 .4 5 0 .0 0 0 9

s e a s o n 1 0 - 0 .1 1 5 9 0 .0 4 1 5 5 8 1 .9 - 2 .7 9 0 .0 0 6 6

s e a s o n 1 1 - 0 .0 2 2 7 8 0 .0 3 3 6 5 8 6 .8 - 0 .6 8 0 .5 0 0 2

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 8 5 5 0 .0 0 8 7 6 9 8 .2 5 2 .1 2 0 .0 6 6 3

t e m p _ d e v - 0 .0 0 1 0 4 0 .0 0 7 0 3 3 1 7 8 - 0 .1 5 0 .8 8 2 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 3 .1 2 .9 4 0 .0 0 2 5

d a te 1 1 8 .2 5 4 .4 7 0 .0 6 6 3

t e m p _ d e v 1 1 7 8 0 .0 2 0 .8 8 2 1
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 Date
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Log Scale
COND

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Cape Haze

Parameter = Specific Conductance  (uS/cm) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 3 1 0 8 6  0 8 7  0 8 8  0 8 9  0 9 7  0 9 8  0 9 9  1 0 0  1 0 3  1 0 4  1 1 2  1 1 3  1 1 4  1 1 5  1 1 6  1 1 7  1 1 8  1 2 6  1 2 7  1 2 8  1 2 9  1 3 0  1 3 1  1 3 2  1 3 3  8 6  8 7  8 8  9 7  9 8  9 9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 1

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 4 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 4 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 2 7

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 6 2 1 .0 9 1 9 0 8 5 1

1 2 1 5 3 2 .1 9 8 5 9 1 2 5 0 .0 4 5 4 2 4 1 4

2 2 1 5 2 7 .4 3 9 2 2 2 7 6 0 .0 2 0 8 9 8 5 3

3 2 1 5 2 0 .1 1 0 1 7 4 1 4 0 .0 0 3 2 7 7 3 2

4 1 1 5 1 9 .1 1 6 2 0 0 4 5 0 .0 0 0 0 4 4 8 7

5 1 1 5 1 9 .1 0 3 1 2 6 7 9 0 .0 0 0 0 0 0 0 1

6 1 1 5 1 9 .1 0 3 1 2 2 6 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 7 5 8 0 .0 2 0 9 0 0 .8 4 0 .2 0 0 2

V a r ia n c e I n t e r c e p t 0 .5 0 5 0 0 .1 1 0 5 4 .5 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 0 6 2 0 .1 3 6 8 2 .2 4 0 .0 2 5 2

R e s id u a l 0 .7 7 3 8 0 .0 5 6 4 1 1 3 .7 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 5 1 9 .1

A IC  ( sm a lle r  is  b e t t e r ) 1 5 2 7 .1

A IC C  ( sm a lle r  is  b e t t e r ) 1 5 2 7 .2

B IC  ( sm a lle r  is  b e t t e r ) 1 5 3 2 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 5 4 .0 8 5 4 7 6 .5 8 6 8 1 7 .7 - 0 .7 1 0 .4 8 9 3

s e a s o n 1 0 .3 5 6 6 0 .3 4 6 8 7 2 .2 1 .0 3 0 .3 0 7 3

s e a s o n 2 0 .6 4 0 4 0 .3 7 7 8 8 1 .8 1 .7 0 0 .0 9 3 8

s e a s o n 3 0 .1 8 0 4 0 .3 8 4 2 7 9 .6 0 .4 7 0 .6 4 0 0

s e a s o n 4 - 0 .4 3 1 3 0 .3 8 9 0 7 9 .4 - 1 .1 1 0 .2 7 0 9

s e a s o n 5 - 0 .6 3 1 0 0 .3 8 7 9 7 7 .5 - 1 .6 3 0 .1 0 7 9

s e a s o n 6 - 1 .0 6 1 0 0 .3 9 0 4 7 9 .2 - 2 .7 2 0 .0 0 8 1

s e a s o n 7 - 1 .5 1 4 5 0 .3 8 8 2 7 8 - 3 .9 0 0 .0 0 0 2

s e a s o n 8 - 1 .4 5 7 1 0 .3 9 3 2 8 2 .2 - 3 .7 1 0 .0 0 0 4

s e a s o n 9 - 1 .1 6 8 1 0 .3 8 6 9 8 3 .3 - 3 .0 2 0 .0 0 3 4

s e a s o n 1 0 - 1 .0 3 5 9 0 .3 7 6 6 8 2 .5 - 2 .7 5 0 .0 0 7 3

s e a s o n 1 1 - 0 .8 5 2 4 0 .3 4 0 8 6 8 .1 - 2 .5 0 0 .0 1 4 8

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 3 0 8 9 0 .0 3 8 1 4 1 7 .7 0 .8 1 0 .4 2 8 8

t e m p _ d e v - 0 .0 9 6 7 9 0 .0 7 1 3 1 1 5 6 - 1 .3 6 0 .1 7 6 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 1 .6 4 .9 6 < .0 0 0 1

d a te 1 1 1 7 .7 0 .6 6 0 .4 2 8 8

t e m p _ d e v 1 1 5 6 1 .8 4 0 .1 7 6 6
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DO_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Cape Haze

Parameter = Dissolved Oxygen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 3 1 0 8 6  0 8 7  0 8 8  0 8 9  0 9 7  0 9 8  0 9 9  1 0 0  1 0 3  1 0 4  1 1 2  1 1 3  1 1 4  1 1 5  1 1 6  1 1 7  1 1 8  1 2 6  1 2 7  1 2 8  1 2 9  1 3 0  1 3 1  1 3 2  1 3 3  8 6  8 7  8 8  9 7  9 8  9 9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 1

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 4 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 4 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 2 6 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 8 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 5 4 1 .0 6 3 0 3 5 7 8

1 3 5 2 6 .5 4 3 7 3 9 5 9 0 .0 3 0 5 4 7 8 0

2 2 5 2 5 .1 0 1 7 3 2 8 8 0 .0 0 9 4 0 5 4 7

3 2 5 2 4 .7 4 5 1 9 9 2 6 0 .0 0 0 0 2 5 6 8

4 1 5 2 4 .7 4 4 2 6 6 7 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 1 5 5 0 .0 2 0 3 3 1 .5 5 0 .0 6 0 4

V a r ia n c e I n t e r c e p t 0 .0 7 6 8 6 0 .0 3 5 4 2 2 .1 7 0 .0 1 5 0

S P (P O W ) I n t e r c e p t 0 .3 9 3 1 0 .3 5 0 9 1 .1 2 0 .2 6 2 7

R e s id u a l 0 .3 4 0 0 0 .0 3 6 1 1 9 .4 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 2 4 .7

A IC  ( sm a lle r  is  b e t t e r ) 5 3 2 .7

A IC C  ( sm a lle r  is  b e t t e r ) 5 3 2 .9

B IC  ( sm a lle r  is  b e t t e r ) 5 3 8 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 9 0 .1 3 7 0 .6 2 2 8 6 .6 1 2 .6 9 0 .0 3 2 7

s e a s o n 1 0 .0 7 1 5 0 0 .2 3 6 9 3 3 .6 0 .3 0 0 .7 6 4 7

s e a s o n 2 0 .2 5 4 9 0 .2 5 2 4 3 4 .1 1 .0 1 0 .3 1 9 6

s e a s o n 3 0 .0 5 4 2 6 0 .2 5 4 2 3 7 .2 0 .2 1 0 .8 3 2 1

s e a s o n 4 0 .1 3 9 2 0 .2 5 1 0 4 2 .7 0 .5 5 0 .5 8 2 0

s e a s o n 5 - 0 .1 9 9 1 0 .2 5 5 9 4 5 .8 - 0 .7 8 0 .4 4 0 6

s e a s o n 6 - 0 .1 6 8 1 0 .2 5 4 2 4 7 .4 - 0 .6 6 0 .5 1 1 7

s e a s o n 7 0 .3 1 1 5 0 .2 5 5 3 4 6 .8 1 .2 2 0 .2 2 8 5

s e a s o n 8 0 .1 0 4 3 0 .2 7 8 8 4 5 .9 0 .3 7 0 .7 1 0 0

s e a s o n 9 0 .9 7 2 1 0 .2 6 0 0 3 8 .8 3 .7 4 0 .0 0 0 6

s e a s o n 1 0 0 .6 1 7 6 0 .2 6 2 1 3 6 .1 2 .3 6 0 .0 2 4 0

s e a s o n 1 1 0 .0 8 4 3 0 0 .2 2 4 8 2 7 0 .3 7 0 .7 1 0 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 9 4 4 0 0 .0 3 5 2 1 6 .6 1 - 2 .6 8 0 .0 3 3 2

t e m p _ d e v 0 .0 1 1 7 3 0 .0 5 9 0 6 7 8 .8 0 .2 0 0 .8 4 3 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 3 2 .8 2 .9 8 0 .0 0 7 5

d a te 1 1 6 .6 1 7 .1 9 0 .0 3 3 2

t e m p _ d e v 1 7 8 .8 0 .0 4 0 .8 4 3 1
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Kd

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Cape Haze

Parameter = Light Attenuation Coefficient  (1/m) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 3 1 0 8 6  0 8 7  0 8 8  0 8 9  0 9 7  0 9 8  0 9 9  1 0 0  1 0 3  1 0 4  1 1 2  1 1 3  1 1 4  1 1 5  1 1 6  1 1 7  1 1 8  1 2 6  1 2 7  1 2 8  1 2 9  1 3 0  1 3 1  1 3 2  1 3 3  8 6  8 7  8 8  9 7  9 8  9 9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 1

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 4 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 4 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 0 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 3 3 0 .6 4 8 6 2 7 4 4

1 4 9 9 7 .8 4 0 8 2 8 1 4 1 .0 0 4 8 0 1 2 4

2 1 9 4 5 .9 9 5 2 9 7 7 3 0 .3 6 9 5 9 3 2 5

3 1 9 3 7 .7 9 5 4 5 8 5 0 0 .2 3 4 7 7 4 2 6

4 2 9 3 5 .4 9 9 8 1 7 3 2 0 .1 3 1 1 9 3 3 6

5 1 9 3 3 .6 2 5 6 0 6 5 7 0 .0 0 5 5 6 4 5 7

6 1 9 3 3 .5 5 6 7 5 4 5 0 0 .0 0 0 0 2 2 4 9

7 1 9 3 3 .5 5 6 4 8 5 6 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 . . .

V a r ia n c e I n t e r c e p t 0 .6 5 4 5 0 .1 3 4 5 4 .8 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 2 2 4 0 .1 0 0 2 5 .2 1 < .0 0 0 1

R e s id u a l 0 .2 1 7 8 0 .0 1 5 3 9 1 4 .1 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 3 3 .6

A IC  ( sm a lle r  is  b e t t e r ) 9 3 9 .6

A IC C  ( sm a lle r  is  b e t t e r ) 9 3 9 .6

B IC  ( sm a lle r  is  b e t t e r ) 9 4 3 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 2 1 2 .4 7 1 0 2 .2 7 1 2 .7 - 2 .0 8 0 .0 5 8 6

s e a s o n 1 - 0 .0 0 5 0 8 0 .2 9 5 3 7 8 .5 - 0 .0 2 0 .9 8 6 3

s e a s o n 2 0 .1 1 4 8 0 .3 4 9 5 8 6 .1 0 .3 3 0 .7 4 3 3

s e a s o n 3 - 0 .1 6 5 3 0 .3 8 1 5 8 3 .8 - 0 .4 3 0 .6 6 6 0

s e a s o n 4 0 .1 8 4 9 0 .3 8 5 2 7 7 .1 0 .4 8 0 .6 3 2 6

s e a s o n 5 0 .0 0 1 4 9 3 0 .3 8 9 6 7 2 .2 0 .0 0 0 .9 9 7 0

s e a s o n 6 - 0 .2 4 1 6 0 .3 9 1 9 7 1 .8 - 0 .6 2 0 .5 3 9 5

s e a s o n 7 0 .1 9 5 1 0 .3 8 9 5 7 3 .3 0 .5 0 0 .6 1 8 1

s e a s o n 8 - 0 .1 4 0 8 0 .3 8 5 5 7 9 .3 - 0 .3 7 0 .7 1 5 9

s e a s o n 9 0 .1 3 5 7 0 .3 7 1 3 8 4 .7 0 .3 7 0 .7 1 5 7

s e a s o n 1 0 - 0 .2 8 3 0 0 .3 4 4 3 8 5 .5 - 0 .8 2 0 .4 1 3 3

s e a s o n 1 1 - 0 .0 9 6 4 3 0 .2 9 6 2 7 4 .3 - 0 .3 3 0 .7 4 5 7

s e a s o n 1 2 0 . . . .

d a te 1 0 .1 0 4 1 0 .0 5 0 9 4 1 2 .7 2 .0 4 0 .0 6 2 3

t e m p _ d e v 0 .0 4 4 4 8 0 .0 5 0 7 1 2 8 0 0 .8 8 0 .3 8 1 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 5 .4 0 .7 4 0 .7 0 1 3

d a te 1 1 1 2 .7 4 .1 8 0 .0 6 2 3

t e m p _ d e v 1 2 8 0 0 .7 7 0 .3 8 1 2
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Cape Haze

Parameter = Ammonia as N Total  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 3 1 0 8 6  0 8 7  0 8 8  0 8 9  0 9 7  0 9 8  0 9 9  1 0 0  1 0 3  1 0 4  1 1 2  1 1 3  1 1 4  1 1 5  1 1 6  1 1 7  1 1 8  1 2 6  1 2 7  1 2 8  1 2 9  1 3 0  1 3 1  1 3 2  1 3 3  8 6  8 7  8 8  9 7  9 8  9 9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 1

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 4 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 4 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 7 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 7 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 6 5 8 .8 0 4 9 5 6 1 8

1 4 3 0 9 .5 9 8 1 7 0 1 8 .

2 1 2 9 7 .1 4 8 1 7 7 2 7 0 .0 1 6 3 2 5 3 9

3 2 2 9 3 .1 5 0 2 9 7 5 1 0 .0 1 5 1 3 4 6 8

4 2 2 9 1 .3 4 2 4 1 4 1 1 0 .0 1 0 2 7 3 8 9

5 1 2 8 9 .2 2 4 3 7 6 0 9 0 .0 0 0 6 3 1 3 9

6 1 2 8 9 .1 0 3 6 7 4 1 4 0 .0 0 0 0 0 3 6 5

7 1 2 8 9 .1 0 3 0 0 5 1 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 1 7 1 9 0 .0 0 1 8 0 1 0 .9 5 0 .1 6 9 9

V a r ia n c e I n t e r c e p t 0 .2 8 9 4 0 .0 7 0 9 5 4 .0 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 9 7 7 0 .1 2 1 2 4 .1 1 < .0 0 0 1

R e s id u a l 0 .0 7 0 1 0 0 .0 0 5 9 2 9 1 1 .8 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 2 8 9 .1

A IC  ( sm a lle r  is  b e t t e r ) 2 9 7 .1

A IC C  ( sm a lle r  is  b e t t e r ) 2 9 7 .2

B IC  ( sm a lle r  is  b e t t e r ) 3 0 2 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 4 2 8 .6 6 1 1 2 .2 0 9 .8 2 3 .8 2 0 .0 0 3 5

s e a s o n 1 - 0 .1 6 5 7 0 .2 3 0 5 4 9 - 0 .7 2 0 .4 7 5 8

s e a s o n 2 - 0 .0 4 2 0 6 0 .2 7 6 3 5 5 .6 - 0 .1 5 0 .8 7 9 5

s e a s o n 3 0 .1 9 5 4 0 .3 0 5 9 5 3 .8 0 .6 4 0 .5 2 5 7

s e a s o n 4 - 0 .0 6 3 1 8 0 .3 0 3 2 4 8 .2 - 0 .2 1 0 .8 3 5 8

s e a s o n 5 - 0 .2 2 1 8 0 .3 0 6 6 4 5 .2 - 0 .7 2 0 .4 7 3 2

s e a s o n 6 0 .0 4 7 6 4 0 .3 0 7 7 4 4 .5 0 .1 5 0 .8 7 7 7

s e a s o n 7 - 0 .0 0 8 7 6 0 .3 0 6 4 4 5 .4 - 0 .0 3 0 .9 7 7 3

s e a s o n 8 0 .1 8 0 8 0 .3 0 5 4 5 0 .4 0 .5 9 0 .5 5 6 4

s e a s o n 9 0 .4 2 6 3 0 .2 9 3 1 5 4 .4 1 .4 5 0 .1 5 1 6

s e a s o n 1 0 0 .1 8 6 4 0 .2 6 3 3 5 5 .8 0 .7 1 0 .4 8 1 9

s e a s o n 1 1 0 .0 2 9 1 3 0 .2 2 8 4 4 7 .8 0 .1 3 0 .8 9 9 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .2 1 5 7 0 .0 5 5 8 5 9 .8 2 - 3 .8 6 0 .0 0 3 3

t e m p _ d e v - 0 .0 0 9 1 1 0 .0 3 7 2 6 2 4 5 - 0 .2 4 0 .8 0 7 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 7 .2 0 .6 7 0 .7 6 1 7

d a te 1 1 9 .8 2 1 4 .9 1 0 .0 0 3 3

t e m p _ d e v 1 2 4 5 0 .0 6 0 .8 0 7 0
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NO23_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Cape Haze

Parameter = Nitrate+Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 3 1 0 8 6  0 8 7  0 8 8  0 8 9  0 9 7  0 9 8  0 9 9  1 0 0  1 0 3  1 0 4  1 1 2  1 1 3  1 1 4  1 1 5  1 1 6  1 1 7  1 1 8  1 2 6  1 2 7  1 2 8  1 2 9  1 3 0  1 3 1  1 3 2  1 3 3  8 6  8 7  8 8  9 7  9 8  9 9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 1

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 4 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 4 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 2 7

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 5 0 .0 8 4 6 6 0 4 2

1 3 - 1 1 5 .9 7 9 3 5 6 0 8 0 .4 3 1 6 9 9 3 9

2 2 - 1 2 3 .7 0 9 1 7 1 3 7 0 .4 5 9 4 2 5 1 0

3 2 - 1 3 5 .7 3 8 0 2 4 1 5 0 .0 0 2 0 8 4 7 8

4 2 - 1 3 6 .8 7 2 3 8 3 5 6 0 .0 0 0 0 1 6 5 0

5 1 - 1 3 6 .8 8 1 4 3 4 8 6 0 .0 0 0 0 0 0 0 1

6 1 - 1 3 6 .8 8 1 4 4 0 3 8 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 2 7 9 3 0 .0 0 1 5 2 1 1 .8 4 0 .0 3 3 2

V a r ia n c e I n t e r c e p t 0 .0 1 7 2 0 0 .0 0 3 5 2 0 4 .8 9 < .0 0 0 1

S P (P O W ) I n t e r c e p t - 0 .0 5 0 6 7 0 .1 6 8 3 - 0 .3 0 0 .7 6 3 3

R e s id u a l 0 .0 2 9 9 5 0 .0 0 2 1 6 9 1 3 .8 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 1 3 6 .9

A IC  ( sm a lle r  is  b e t t e r ) - 1 2 8 .9

A IC C  ( sm a lle r  is  b e t t e r ) - 1 2 8 .8

B IC  ( sm a lle r  is  b e t t e r ) - 1 2 3 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 7 .4 8 0 4 1 1 .2 1 4 9 2 9 .6 - 1 .5 6 0 .1 2 9 7

s e a s o n 1 0 .0 6 0 7 5 0 .0 7 4 1 5 6 0 .2 0 .8 2 0 .4 1 5 9

s e a s o n 2 0 .1 0 0 2 0 .0 7 3 4 6 9 1 .7 1 .3 6 0 .1 7 5 9

s e a s o n 3 0 .0 5 1 1 9 0 .0 7 2 4 1 9 0 .7 0 .7 1 0 .4 8 1 4

s e a s o n 4 0 .0 9 4 9 3 0 .0 7 3 2 6 9 4 .1 1 .3 0 0 .1 9 8 2

s e a s o n 5 0 .1 1 5 3 0 .0 7 2 9 3 9 3 1 .5 8 0 .1 1 7 4

s e a s o n 6 0 .1 9 5 8 0 .0 7 3 4 4 9 5 .5 2 .6 7 0 .0 0 9 0

s e a s o n 7 0 .1 1 2 8 0 .0 7 3 0 1 9 3 .6 1 .5 4 0 .1 2 5 8

s e a s o n 8 0 .1 4 5 4 0 .0 7 4 1 5 9 7 1 .9 6 0 .0 5 2 7

s e a s o n 9 0 .0 6 1 0 3 0 .0 7 3 0 6 9 4 .8 0 .8 4 0 .4 0 5 7

s e a s o n 1 0 0 .0 5 7 0 2 0 .0 7 3 6 0 9 3 .3 0 .7 7 0 .4 4 0 4

s e a s o n 1 1 - 0 .0 8 7 1 0 0 .0 7 4 1 1 5 5 .2 - 1 .1 8 0 .2 4 4 9

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 2 6 8 0 .0 0 5 5 8 5 2 9 .6 2 .2 7 0 .0 3 0 6

t e m p _ d e v 0 .0 2 9 8 4 0 .0 1 3 9 3 1 4 8 2 .1 4 0 .0 3 3 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 1 .8 1 .9 8 0 .0 4 2 9

d a te 1 1 2 9 .6 5 .1 5 0 .0 3 0 6

t e m p _ d e v 1 1 4 8 4 .5 8 0 .0 3 3 9



7

8

9

10

11

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
PH

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Cape Haze

Parameter = pH  (SU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 3 1 0 8 6  0 8 7  0 8 8  0 8 9  0 9 7  0 9 8  0 9 9  1 0 0  1 0 3  1 0 4  1 1 2  1 1 3  1 1 4  1 1 5  1 1 6  1 1 7  1 1 8  1 2 6  1 2 7  1 2 8  1 2 9  1 3 0  1 3 1  1 3 2  1 3 3  8 6  8 7  8 8  9 7  9 8  9 9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 1

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 4 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 4 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 2 7

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 3 9 5 .5 0 3 4 4 9 3 1

1 2 - 8 7 7 .4 8 2 3 7 3 0 0 0 .0 1 1 6 5 1 2 2

2 1 - 8 9 0 .0 1 8 8 5 5 6 0 0 .0 0 1 6 2 5 9 0

3 1 - 8 9 1 .7 1 6 0 4 9 8 7 0 .0 0 0 1 3 6 2 9

4 1 - 8 9 1 .8 4 6 9 5 5 5 8 0 .0 0 0 0 0 1 3 8

5 1 - 8 9 1 .8 4 8 2 2 3 4 6 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 0 3 2 0 .0 0 2 8 9 0 3 .5 7 0 .0 0 0 2

V a r ia n c e I n t e r c e p t 0 .0 1 3 6 7 0 .0 0 3 4 9 7 3 .9 1 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 8 2 6 0 .0 8 4 8 8 8 .0 4 < .0 0 0 1

R e s id u a l 0 .0 0 5 2 2 9 0 .0 0 0 3 7 5 1 3 .9 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 8 9 1 .8

A IC  ( sm a lle r  is  b e t t e r ) - 8 8 3 .8

A IC C  ( sm a lle r  is  b e t t e r ) - 8 8 3 .8

B IC  ( sm a lle r  is  b e t t e r ) - 8 7 8 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 4 1 .3 0 8 9 1 8 .1 8 9 6 8 .7 1 - 2 .2 7 0 .0 5 0 2

s e a s o n 1 0 .0 0 0 0 4 9 0 .0 3 7 1 0 8 6 .7 0 .0 0 0 .9 9 8 9

s e a s o n 2 0 .0 4 2 4 4 0 .0 4 5 0 3 8 3 .6 0 .9 4 0 .3 4 8 7

s e a s o n 3 0 .0 3 9 9 4 0 .0 4 9 3 7 8 1 .7 0 .8 1 0 .4 2 0 9

s e a s o n 4 0 .0 5 3 2 6 0 .0 5 2 1 1 8 0 .3 1 .0 2 0 .3 0 9 9

s e a s o n 5 0 .0 6 8 5 1 0 .0 5 3 2 9 7 7 .2 1 .2 9 0 .2 0 2 5

s e a s o n 6 0 .0 6 6 3 6 0 .0 5 3 7 4 7 7 .1 1 .2 3 0 .2 2 0 6

s e a s o n 7 - 0 .0 4 3 9 0 0 .0 5 3 1 4 7 7 .7 - 0 .8 3 0 .4 1 1 2

s e a s o n 8 - 0 .0 5 7 0 2 0 .0 5 2 0 1 8 2 - 1 .1 0 0 .2 7 6 1

s e a s o n 9 - 0 .1 8 0 6 0 .0 4 8 9 3 8 3 .1 - 3 .6 9 0 .0 0 0 4

s e a s o n 1 0 - 0 .1 2 9 8 0 .0 4 4 1 0 8 3 .1 - 2 .9 4 0 .0 0 4 2

s e a s o n 1 1 - 0 .0 2 5 0 3 0 .0 3 5 5 2 8 4 .1 - 0 .7 0 0 .4 8 2 9

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 2 2 3 0 0 .0 0 9 0 6 0 8 .7 1 2 .4 6 0 .0 3 6 9

t e m p _ d e v - 0 .0 0 3 8 9 0 .0 0 7 1 8 8 1 9 2 - 0 .5 4 0 .5 8 8 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 1 .7 3 .3 2 0 .0 0 0 8

d a te 1 1 8 .7 1 6 .0 6 0 .0 3 6 9

t e m p _ d e v 1 1 9 2 0 .2 9 0 .5 8 8 6



2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Salinity

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Cape Haze

Parameter = Salinity  (ppt) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 3 1 0 8 6  0 8 7  0 8 8  0 8 9  0 9 7  0 9 8  0 9 9  1 0 0  1 0 3  1 0 4  1 1 2  1 1 3  1 1 4  1 1 5  1 1 6  1 1 7  1 1 8  1 2 6  1 2 7  1 2 8  1 2 9  1 3 0  1 3 1  1 3 2  1 3 3  8 6  8 7  8 8  9 7  9 8  9 9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 1

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 4 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 4 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 2 7

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 2 8 5 .6 9 8 4 2 2 6 5

1 2 - 1 8 1 5 .8 4 9 1 4 1 3 1 0 .0 1 7 8 1 0 9 3

2 1 - 1 8 4 6 .2 1 0 1 6 3 5 7 0 .0 0 7 0 2 9 3 3

3 2 - 1 8 6 0 .2 3 2 5 9 3 7 0 0 .0 0 9 0 0 2 2 7

4 2 - 1 8 7 0 .2 5 5 6 7 3 3 8 0 .0 0 4 6 2 6 7 1

5 2 - 1 8 7 7 .9 1 2 2 8 3 0 8 0 .0 0 0 5 6 7 7 3

6 1 - 1 8 7 8 .7 9 4 7 9 1 6 2 0 .0 0 0 0 1 8 4 7

7 1 - 1 8 7 8 .8 2 1 5 2 9 2 1 0 .0 0 0 0 0 0 0 3

8 1 - 1 8 7 8 .8 2 1 5 7 1 7 8 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 . . .

V a r ia n c e I n t e r c e p t 0 .0 0 3 8 8 0 0 .0 0 0 5 9 0 6 .5 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .0 7 1 9 5 0 .1 1 1 4 0 .6 5 0 .5 1 8 3

R e s id u a l 0 .0 0 0 7 3 7 0 .0 0 0 0 5 1 1 4 .4 7 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 1 8 7 8 .8

A IC  ( sm a lle r  is  b e t t e r ) - 1 8 7 2 .8

A IC C  ( sm a lle r  is  b e t t e r ) - 1 8 7 2 .8

B IC  ( sm a lle r  is  b e t t e r ) - 1 8 6 8 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 9 .5 0 6 1 5 .0 2 2 4 2 7 .7 1 .8 9 0 .0 6 8 9

s e a s o n 1 - 0 .0 5 7 4 4 0 .0 2 9 1 6 7 0 .7 - 1 .9 7 0 .0 5 2 8

s e a s o n 2 - 0 .0 1 8 7 7 0 .0 3 0 1 3 9 4 .9 - 0 .6 2 0 .5 3 4 7

s e a s o n 3 0 .0 5 0 1 2 0 .0 3 0 0 3 9 3 .7 1 .6 7 0 .0 9 8 5

s e a s o n 4 0 .2 5 4 7 0 .0 3 0 0 3 9 4 8 .4 8 < .0 0 0 1

s e a s o n 5 0 .3 3 9 5 0 .0 3 0 0 1 9 3 .9 1 1 .3 1 < .0 0 0 1

s e a s o n 6 0 .4 4 5 9 0 .0 3 0 0 4 9 4 .3 1 4 .8 5 < .0 0 0 1

s e a s o n 7 0 .4 5 2 0 0 .0 3 0 0 0 9 4 1 5 .0 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 0 .4 7 6 6 0 .0 3 0 1 0 9 5 .1 1 5 .8 3 < .0 0 0 1

s e a s o n 9 0 .4 5 2 9 0 .0 3 0 0 3 9 4 .3 1 5 .0 8 < .0 0 0 1

s e a s o n 1 0 0 .3 6 2 6 0 .0 3 0 0 8 9 5 1 2 .0 5 < .0 0 0 1

s e a s o n 1 1 0 .2 1 1 4 0 .0 2 8 9 4 6 5 .1 7 .3 0 < .0 0 0 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 0 3 2 6 0 .0 0 2 5 0 1 2 7 .7 - 1 .3 0 0 .2 0 3 5

t e m p _ d e v 0 .0 9 1 7 3 0 .0 0 3 4 4 3 4 8 7 2 6 .6 4 < .0 0 0 1

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 7 .4 8 3 .3 3 < .0 0 0 1

d a te 1 1 2 7 .7 1 .7 0 0 .2 0 3 5

t e m p _ d e v 1 4 8 7 7 0 9 .7 4 < .0 0 0 1



2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TEMP_C

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Cape Haze

Parameter = Temperature  (Degree C) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 3 1 0 8 6  0 8 7  0 8 8  0 8 9  0 9 7  0 9 8  0 9 9  1 0 0  1 0 3  1 0 4  1 1 2  1 1 3  1 1 4  1 1 5  1 1 6  1 1 7  1 1 8  1 2 6  1 2 7  1 2 8  1 2 9  1 3 0  1 3 1  1 3 2  1 3 3  8 6  8 7  8 8  9 7  9 8  9 9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 1

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 4 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 4 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 2 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 4 9 .2 6 5 0 6 6 4 8

1 3 9 8 2 .2 4 9 9 1 2 2 3 0 .3 0 1 5 4 1 6 3

2 1 9 7 2 .1 8 4 3 5 3 8 9 0 .3 8 9 6 5 5 3 3

3 2 9 6 8 .1 2 6 1 4 8 5 1 0 .2 6 2 6 9 5 7 0

4 1 9 6 2 .2 7 1 9 4 7 2 8 0 .0 3 4 6 9 2 6 1

5 1 9 6 1 .6 7 0 2 0 1 3 1 0 .0 0 0 5 3 5 9 7

6 1 9 6 1 .6 6 1 6 1 6 7 4 0 .0 0 0 0 0 0 1 3

7 1 9 6 1 .6 6 1 6 1 4 6 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 5 1 8 9 0 .0 1 9 6 1 2 .6 5 0 .0 0 4 1

V a r ia n c e I n t e r c e p t 0 .3 7 9 4 0 .0 7 1 6 6 5 .2 9 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 9 2 1 0 .1 0 9 2 3 .5 9 0 .0 0 0 3

R e s id u a l 0 .2 1 9 7 0 .0 1 5 8 3 1 3 .8 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 6 1 .7

A IC  ( sm a lle r  is  b e t t e r ) 9 6 9 .7

A IC C  ( sm a lle r  is  b e t t e r ) 9 6 9 .7

B IC  ( sm a lle r  is  b e t t e r ) 9 7 5 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 3 .2 7 3 8 6 8 .9 7 1 6 1 7 .2 - 0 .0 5 0 .9 6 2 7

s e a s o n 1 0 .1 6 5 5 0 .2 5 6 9 8 1 0 .6 4 0 .5 2 1 3

s e a s o n 2 0 .0 6 7 6 1 0 .2 9 1 7 9 0 .9 0 .2 3 0 .8 1 7 2

s e a s o n 3 - 0 .1 7 4 0 0 .3 1 0 3 8 7 .1 - 0 .5 6 0 .5 7 6 6

s e a s o n 4 0 .0 4 0 6 4 0 .3 0 7 9 8 1 .8 0 .1 3 0 .8 9 5 3

s e a s o n 5 0 .4 3 5 5 0 .3 0 8 3 7 7 .8 1 .4 1 0 .1 6 1 8

s e a s o n 6 0 .2 9 8 0 0 .3 0 9 3 7 7 .8 0 .9 6 0 .3 3 8 4

s e a s o n 7 0 .4 3 5 3 0 .3 0 8 3 7 8 .3 1 .4 1 0 .1 6 1 9

s e a s o n 8 0 .0 8 5 6 3 0 .3 0 9 4 8 4 .2 0 .2 8 0 .7 8 2 6

s e a s o n 9 0 .2 5 5 7 0 .3 0 2 7 8 8 .6 0 .8 4 0 .4 0 0 5

s e a s o n 1 0 - 0 .0 9 4 3 4 0 .2 8 9 7 9 1 .6 - 0 .3 3 0 .7 4 5 5

s e a s o n 1 1 - 0 .0 9 6 6 5 0 .2 5 0 2 7 5 .8 - 0 .3 9 0 .7 0 0 4

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 1 2 0 1 0 .0 3 4 3 5 1 7 .2 0 .0 3 0 .9 7 2 5

t e m p _ d e v 0 .0 4 8 6 3 0 .0 4 8 6 6 2 3 1 1 .0 0 0 .3 1 8 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 9 .3 0 .8 5 0 .5 9 0 4

d a te 1 1 1 7 .2 0 .0 0 0 .9 7 2 5

t e m p _ d e v 1 2 3 1 1 .0 0 0 .3 1 8 6



-5

-4

-3

-2

-1

0

1

2

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TKN_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Cape Haze

Parameter = Total Kjeldahl Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 3 1 0 8 6  0 8 7  0 8 8  0 8 9  0 9 7  0 9 8  0 9 9  1 0 0  1 0 3  1 0 4  1 1 2  1 1 3  1 1 4  1 1 5  1 1 6  1 1 7  1 1 8  1 2 6  1 2 7  1 2 8  1 2 9  1 3 0  1 3 1  1 3 2  1 3 3  8 6  8 7  8 8  9 7  9 8  9 9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 1

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 4 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 4 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 9

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 8 3 .6 1 0 0 6 7 3 7

1 3 6 2 5 .4 9 7 1 2 6 7 4 0 .1 0 1 8 7 0 2 5

2 1 6 0 8 .2 0 3 7 6 9 3 6 0 .0 3 6 4 9 1 4 5

3 2 6 0 3 .2 0 6 6 2 0 8 7 0 .0 3 4 7 4 6 9 1

4 1 5 9 6 .7 1 6 1 3 2 1 7 0 .0 0 6 5 5 5 3 9

5 1 5 9 5 .6 0 6 7 5 4 9 7 0 .0 0 0 1 9 5 1 7

6 1 5 9 5 .5 7 5 1 5 1 2 4 0 .0 0 0 0 0 0 1 7

7 1 5 9 5 .5 7 5 1 2 4 6 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 8 8 1 0 .0 1 3 4 6 2 .8 8 0 .0 0 2 0

V a r ia n c e I n t e r c e p t 0 .1 8 5 4 0 .0 3 6 8 6 5 .0 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 2 9 5 0 .1 0 8 7 3 .9 5 < .0 0 0 1

R e s id u a l 0 .1 0 6 9 0 .0 0 7 8 3 6 1 3 .6 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 9 5 .6

A IC  ( sm a lle r  is  b e t t e r ) 6 0 3 .6

A IC C  ( sm a lle r  is  b e t t e r ) 6 0 3 .7

B IC  ( sm a lle r  is  b e t t e r ) 6 0 9 .3

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 6 3 .2 4 2 8 5 0 .1 4 6 4 1 5 .8 1 .2 6 0 .2 2 5 5

s e a s o n 1 0 .1 1 4 1 0 .1 7 5 5 7 6 .1 0 .6 5 0 .5 1 7 6

s e a s o n 2 0 .0 3 4 0 6 0 .2 0 1 1 8 4 0 .1 7 0 .8 6 5 9

s e a s o n 3 - 0 .1 1 4 5 0 .2 1 5 7 8 1 .9 - 0 .5 3 0 .5 9 7 0

s e a s o n 4 0 .0 1 0 5 6 0 .2 1 4 5 7 6 .5 0 .0 5 0 .9 6 0 9

s e a s o n 5 0 .3 9 8 8 0 .2 1 5 2 7 2 .5 1 .8 5 0 .0 6 8 0

s e a s o n 6 0 .2 8 9 2 0 .2 1 6 7 7 3 .2 1 .3 3 0 .1 8 6 1

s e a s o n 7 0 .4 0 0 5 0 .2 1 5 1 7 3 1 .8 6 0 .0 6 6 7

s e a s o n 8 0 .3 3 8 5 0 .2 1 6 4 8 0 .1 1 .5 6 0 .1 2 1 7

s e a s o n 9 0 .3 1 8 0 0 .2 0 9 9 8 2 .7 1 .5 2 0 .1 3 3 5

s e a s o n 1 0 0 .0 9 8 4 6 0 .2 0 0 8 8 5 .8 0 .4 9 0 .6 2 5 2

s e a s o n 1 1 - 0 .1 0 8 3 0 .1 7 0 5 7 1 .5 - 0 .6 3 0 .5 2 7 5

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 3 1 9 1 0 .0 2 4 9 8 1 5 .8 - 1 .2 8 0 .2 1 9 9

t e m p _ d e v 0 .0 6 7 0 9 0 .0 3 3 9 3 2 0 2 1 .9 8 0 .0 4 9 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 4 .9 1 .2 6 0 .2 6 3 0

d a te 1 1 1 5 .8 1 .6 3 0 .2 1 9 9

t e m p _ d e v 1 2 0 2 3 .9 1 0 .0 4 9 4
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Cape Haze

Parameter = Total Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 3 1 0 8 6  0 8 7  0 8 8  0 8 9  0 9 7  0 9 8  0 9 9  1 0 0  1 0 3  1 0 4  1 1 2  1 1 3  1 1 4  1 1 5  1 1 6  1 1 7  1 1 8  1 2 6  1 2 7  1 2 8  1 2 9  1 3 0  1 3 1  1 3 2  1 3 3  8 6  8 7  8 8  9 7  9 8  9 9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 1

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 4 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 4 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 2 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 9

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 7 1 .0 2 3 2 5 4 7 1

1 3 7 2 1 .4 1 7 0 9 2 0 4 0 .0 5 8 8 3 2 5 9

2 2 7 1 3 .1 9 0 0 5 9 5 8 0 .1 2 2 2 5 6 2 9

3 2 7 0 8 .8 8 9 9 6 9 8 3 0 .0 7 0 5 5 1 9 8

4 2 6 9 8 .6 1 7 8 9 4 0 9 0 .0 3 2 0 4 3 0 3

5 2 6 9 4 .6 9 1 4 0 0 3 1 0 .0 0 3 8 2 4 0 4

6 1 6 9 4 .2 0 5 3 0 8 0 4 0 .0 0 0 0 5 7 1 0

7 1 6 9 4 .1 9 8 4 4 3 9 0 0 .0 0 0 0 0 0 0 2

8 1 6 9 4 .1 9 8 4 4 1 5 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 0 6 9 0 .0 3 1 9 5 3 .3 4 0 .0 0 0 4

V a r ia n c e I n t e r c e p t 0 .2 2 1 1 0 .0 3 9 2 0 5 .6 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 1 0 2 0 .1 1 4 4 2 .7 1 0 .0 0 6 7

R e s id u a l 0 .1 1 9 1 0 .0 0 8 6 0 3 1 3 .8 4 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 6 9 4 .2

A IC  ( sm a lle r  is  b e t t e r ) 7 0 2 .2

A IC C  ( sm a lle r  is  b e t t e r ) 7 0 2 .3

B IC  ( sm a lle r  is  b e t t e r ) 7 0 7 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 9 1 .4 7 8 9 4 8 .7 3 5 6 2 0 .3 1 .8 8 0 .0 7 4 9

s e a s o n 1 0 .0 9 2 7 1 0 .2 0 4 4 7 3 .6 0 .4 5 0 .6 5 1 5

s e a s o n 2 0 .0 2 9 1 8 0 .2 2 7 5 9 0 0 .1 3 0 .8 9 8 2

s e a s o n 3 0 .0 1 8 6 1 0 .2 3 9 2 8 8 0 .0 8 0 .9 3 8 2

s e a s o n 4 - 0 .0 2 5 3 4 0 .2 3 5 3 8 5 .2 - 0 .1 1 0 .9 1 4 5

s e a s o n 5 0 .1 8 6 4 0 .2 3 4 9 8 2 .7 0 .7 9 0 .4 2 9 7

s e a s o n 6 0 .1 1 9 4 0 .2 3 5 5 8 3 .1 0 .5 1 0 .6 1 3 5

s e a s o n 7 0 .6 6 3 5 0 .2 3 4 9 8 3 .1 2 .8 2 0 .0 0 5 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 0 .6 7 8 9 0 .2 4 1 2 8 6 .8 2 .8 1 0 .0 0 6 0

s e a s o n 9 0 .8 4 1 9 0 .2 3 3 2 8 9 .4 3 .6 1 0 .0 0 0 5

s e a s o n 1 0 0 .7 3 3 0 0 .2 2 6 1 8 9 .7 3 .2 4 0 .0 0 1 7

s e a s o n 1 1 0 .3 6 6 6 0 .2 0 0 0 6 8 .1 1 .8 3 0 .0 7 1 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 4 4 9 5 0 .0 2 4 2 7 2 0 .3 - 1 .8 5 0 .0 7 8 6

t e m p _ d e v 0 .0 9 4 8 0 0 .0 3 7 5 5 2 4 6 2 .5 2 0 .0 1 2 2

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 5 .2 2 .8 4 0 .0 0 3 7

d a te 1 1 2 0 .3 3 .4 3 0 .0 7 8 6

t e m p _ d e v 1 2 4 6 6 .3 7 0 .0 1 2 2
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Cape Haze

Parameter = Total Organic Carbon  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 3 1 0 8 6  0 8 7  0 8 8  0 8 9  0 9 7  0 9 8  0 9 9  1 0 0  1 0 3  1 0 4  1 1 2  1 1 3  1 1 4  1 1 5  1 1 6  1 1 7  1 1 8  1 2 6  1 2 7  1 2 8  1 2 9  1 3 0  1 3 1  1 3 2  1 3 3  8 6  8 7  8 8  9 7  9 8  9 9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 1

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 4 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 4 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 2 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 3 1 1 .9 0 0 9 1 7 2 0

1 2 9 5 5 .1 4 0 8 3 4 2 0 0 .2 7 8 9 5 5 6 3

2 1 9 5 1 .5 0 0 7 1 8 0 4 0 .1 2 1 2 9 3 5 0

3 2 9 5 0 .5 3 6 9 4 1 9 4 0 .0 2 8 3 8 6 2 8

4 1 9 5 0 .2 8 5 6 9 1 0 2 0 .0 0 0 2 1 9 3 4

5 1 9 5 0 .2 8 3 8 4 3 2 6 0 .0 0 0 0 0 0 1 0

6 1 9 5 0 .2 8 3 8 4 2 4 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 9 3 6 0 .0 6 0 7 9 3 .1 8 0 .0 0 0 7

V a r ia n c e I n t e r c e p t 0 .3 8 4 6 0 .0 9 8 7 2 3 .9 0 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 7 3 2 0 .0 9 1 9 2 7 .3 2 < .0 0 0 1

R e s id u a l 0 .2 1 0 9 0 .0 1 5 3 4 1 3 .7 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 5 0 .3

A IC  ( sm a lle r  is  b e t t e r ) 9 5 8 .3

A IC C  ( sm a lle r  is  b e t t e r ) 9 5 8 .4

B IC  ( sm a lle r  is  b e t t e r ) 9 6 4 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 9 9 .6 3 9 5 .3 4 3 3 8 .6 5 2 .0 9 0 .0 6 7 0

s e a s o n 1 - 0 .0 0 8 8 7 0 .2 0 7 0 7 6 .9 - 0 .0 4 0 .9 6 5 9

s e a s o n 2 - 0 .5 4 6 6 0 .2 4 8 0 7 2 .9 - 2 .2 0 0 .0 3 0 7

s e a s o n 3 - 0 .4 0 9 8 0 .2 7 5 6 7 2 .9 - 1 .4 9 0 .1 4 1 4

s e a s o n 4 - 0 .3 5 5 6 0 .2 8 4 8 7 3 - 1 .2 5 0 .2 1 5 8

s e a s o n 5 - 0 .5 5 5 7 0 .2 9 0 7 7 1 - 1 .9 1 0 .0 6 0 0

s e a s o n 6 - 0 .3 9 2 5 0 .2 9 3 2 7 1 .3 - 1 .3 4 0 .1 8 5 0

s e a s o n 7 - 0 .3 4 0 6 0 .2 8 9 9 7 1 .3 - 1 .1 7 0 .2 4 4 0

s e a s o n 8 - 0 .2 5 3 9 0 .2 8 4 7 7 4 .5 - 0 .8 9 0 .3 7 5 4

s e a s o n 9 0 .1 4 0 3 0 .2 6 8 3 7 3 .7 0 .5 2 0 .6 0 2 6

s e a s o n 1 0 - 0 .1 5 5 5 0 .2 4 3 1 7 2 .2 - 0 .6 4 0 .5 2 4 5

s e a s o n 1 1 - 0 .4 1 0 8 0 .1 9 8 6 7 4 .6 - 2 .0 7 0 .0 4 2 0

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 0 0 6 0 .0 4 7 4 9 8 .6 5 - 2 .1 2 0 .0 6 4 4

t e m p _ d e v 0 .0 6 6 0 5 0 .0 4 2 2 4 1 5 4 1 .5 6 0 .1 1 9 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 2 1 .7 6 0 .0 7 8 1

d a te 1 1 8 .6 5 4 .4 9 0 .0 6 4 4

t e m p _ d e v 1 1 5 4 2 .4 5 0 .1 1 9 9
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Cape Haze

Parameter = Total Phosphorous  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 3 1 0 8 6  0 8 7  0 8 8  0 8 9  0 9 7  0 9 8  0 9 9  1 0 0  1 0 3  1 0 4  1 1 2  1 1 3  1 1 4  1 1 5  1 1 6  1 1 7  1 1 8  1 2 6  1 2 7  1 2 8  1 2 9  1 3 0  1 3 1  1 3 2  1 3 3  8 6  8 7  8 8  9 7  9 8  9 9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 1

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 4 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 4 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 3

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 7

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 3 3 4 .5 1 9 5 9 1 0 9

1 2 1 1 1 5 .2 5 4 0 6 6 4 5 0 .0 7 1 5 6 7 2 9

2 1 1 1 0 6 .7 8 3 3 4 8 4 1 0 .0 2 4 8 9 4 7 7

3 2 1 1 0 4 .2 0 2 3 3 0 1 3 0 .0 1 0 6 9 8 1 8

4 1 1 1 0 3 .0 9 1 0 6 7 6 1 0 .0 0 0 4 8 1 0 0

5 1 1 1 0 3 .0 4 4 9 2 9 4 1 0 .0 0 0 0 0 1 2 6

6 1 1 1 0 3 .0 4 4 8 1 2 5 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 2 1 2 0 .0 0 9 4 3 3 1 .2 8 0 .0 9 9 5

V a r ia n c e I n t e r c e p t 0 .5 0 3 0 0 .1 1 7 3 4 .2 9 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 6 1 9 0 .1 1 2 1 5 .0 2 < .0 0 0 1

R e s id u a l 0 .3 3 0 7 0 .0 2 3 8 9 1 3 .8 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 1 0 3 .0

A IC  ( sm a lle r  is  b e t t e r ) 1 1 1 1 .0

A IC C  ( sm a lle r  is  b e t t e r ) 1 1 1 1 .1

B IC  ( sm a lle r  is  b e t t e r ) 1 1 1 6 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 4 5 .6 4 1 5 9 3 .9 1 0 4 9 .6 3 0 .4 9 0 .6 3 7 8

s e a s o n 1 0 .2 3 9 7 0 .2 6 7 9 8 2 .7 0 .8 9 0 .3 7 3 5

s e a s o n 2 0 .5 1 0 0 0 .3 1 3 8 8 5 .2 1 .6 3 0 .1 0 7 8

s e a s o n 3 0 .3 9 7 5 0 .3 4 2 8 8 3 .1 1 .1 6 0 .2 4 9 6

s e a s o n 4 0 .0 2 9 7 6 0 .3 4 8 7 7 8 .2 0 .0 9 0 .9 3 2 2

s e a s o n 5 - 0 .0 1 5 1 0 0 .3 5 2 3 7 2 .4 - 0 .0 4 0 .9 6 5 9

s e a s o n 6 0 .0 3 0 3 8 0 .3 5 4 7 7 1 .9 0 .0 9 0 .9 3 2 0

s e a s o n 7 - 0 .1 9 6 9 0 .3 5 1 8 7 3 .2 - 0 .5 6 0 .5 7 7 4

s e a s o n 8 - 0 .0 5 0 4 6 0 .3 4 8 9 8 0 .3 - 0 .1 4 0 .8 8 5 4

s e a s o n 9 - 0 .1 1 5 9 0 .3 3 4 1 8 4 .7 - 0 .3 5 0 .7 2 9 6

s e a s o n 1 0 0 .1 2 4 9 0 .3 0 8 9 8 4 .3 0 .4 0 0 .6 8 7 0

s e a s o n 1 1 - 0 .1 0 4 5 0 .2 5 8 1 7 7 .5 - 0 .4 0 0 .6 8 6 6

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 2 1 6 5 0 .0 4 6 7 7 9 .6 3 - 0 .4 6 0 .6 5 3 7

t e m p _ d e v 0 .0 2 3 2 5 0 .0 5 3 5 7 1 7 7 0 .4 3 0 .6 6 4 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 7 .3 0 .6 6 0 .7 7 0 9

d a te 1 1 9 .6 3 0 .2 1 0 .6 5 3 7

t e m p _ d e v 1 1 7 7 0 .1 9 0 .6 6 4 8
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Log Scale
TSS_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Cape Haze

Parameter = Total Suspended Solids  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 3 1 0 8 6  0 8 7  0 8 8  0 8 9  0 9 7  0 9 8  0 9 9  1 0 0  1 0 3  1 0 4  1 1 2  1 1 3  1 1 4  1 1 5  1 1 6  1 1 7  1 1 8  1 2 6  1 2 7  1 2 8  1 2 9  1 3 0  1 3 1  1 3 2  1 3 3  8 6  8 7  8 8  9 7  9 8  9 9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 1

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 4 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 4 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 2 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 9 1 .8 3 0 4 1 0 3 1

1 2 9 1 0 .0 3 8 3 3 6 6 2 0 .1 0 7 2 2 5 3 7

2 1 9 0 8 .4 7 3 2 2 6 0 9 0 .0 2 9 5 0 6 0 7

3 2 9 0 8 .0 6 3 8 6 1 2 2 0 .0 0 1 9 6 5 8 5

4 1 9 0 8 .0 3 8 0 5 2 8 8 0 .0 0 0 0 0 4 1 7

5 1 9 0 8 .0 3 7 9 9 9 3 8 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 3 3 6 0 .0 0 8 5 4 3 1 .5 6 0 .0 5 8 9

V a r ia n c e I n t e r c e p t 0 .1 2 3 6 0 .0 3 9 9 2 3 .1 0 0 .0 0 1 0

S P (P O W ) I n t e r c e p t 0 .7 2 5 0 0 .1 1 5 5 6 .2 8 < .0 0 0 1

R e s id u a l 0 .2 5 7 5 0 .0 1 8 4 9 1 3 .9 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 0 8 .0

A IC  ( sm a lle r  is  b e t t e r ) 9 1 6 .0

A IC C  ( sm a lle r  is  b e t t e r ) 9 1 6 .1

B IC  ( sm a lle r  is  b e t t e r ) 9 2 1 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 3 2 .9 3 5 8 .3 7 8 5 5 .8 7 - 2 .2 8 0 .0 6 4 0

s e a s o n 1 0 .1 3 7 8 0 .1 4 7 6 9 5 .9 0 .9 3 0 .3 5 2 9

s e a s o n 2 0 .4 0 8 7 0 .1 6 5 1 6 6 2 .4 8 0 .0 1 5 8

s e a s o n 3 0 .3 9 8 4 0 .1 7 9 5 6 0 2 .2 2 0 .0 3 0 3

s e a s o n 4 0 .2 3 3 5 0 .1 8 4 6 6 0 .3 1 .2 6 0 .2 1 1 0

s e a s o n 5 0 .1 7 3 1 0 .1 8 7 5 5 9 .2 0 .9 2 0 .3 5 9 7

s e a s o n 6 0 .1 9 8 8 0 .1 9 0 0 6 1 .1 1 .0 5 0 .2 9 9 7

s e a s o n 7 0 .1 9 9 6 0 .1 8 7 1 5 9 .3 1 .0 7 0 .2 9 0 5

s e a s o n 8 0 .3 6 5 0 0 .1 8 5 7 6 2 .2 1 .9 7 0 .0 5 3 8

s e a s o n 9 0 .2 6 1 8 0 .1 7 5 8 6 2 .3 1 .4 9 0 .1 4 1 5

s e a s o n 1 0 0 .2 5 0 7 0 .1 6 2 7 6 7 .2 1 .5 4 0 .1 2 8 1

s e a s o n 1 1 - 0 .0 9 6 5 8 0 .1 4 3 3 1 0 0 - 0 .6 7 0 .5 0 1 7

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 6 6 6 2 0 .0 2 9 0 8 5 .8 7 2 .2 9 0 .0 6 2 8

t e m p _ d e v 0 .0 0 2 0 3 8 0 .0 3 2 9 7 1 2 4 0 .0 6 0 .9 5 0 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 4 .5 1 .4 5 0 .1 6 7 6

d a te 1 1 5 .8 7 5 .2 5 0 .0 6 2 8

t e m p _ d e v 1 1 2 4 0 .0 0 0 .9 5 0 8
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Log Scale
Turb

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Cape Haze

Parameter = Turbidity  (NTU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 D R - 1  D R - 2  D R - 3  D R - 4  D R - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 5 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 9 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 5 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 5 1 2 .4 6 8 5 1 5 8 4

1 3 3 5 5 .8 8 6 8 6 3 0 1 0 .0 3 0 7 7 5 1 2

2 2 3 4 8 .4 4 6 5 5 3 2 7 0 .0 2 4 3 2 4 5 3

3 2 3 4 4 .3 1 2 2 8 3 9 1 0 .0 0 7 1 3 6 8 4

4 1 3 4 2 .8 6 3 1 5 7 7 6 0 .0 0 0 3 4 3 7 4

5 1 3 4 2 .7 9 7 6 9 3 4 8 0 .0 0 0 0 0 1 8 7

6 1 3 4 2 .7 9 7 3 5 0 9 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 4 4 5 7 0 .0 0 3 9 8 0 1 .1 2 0 .1 3 1 4

V a r ia n c e I n t e r c e p t 0 .1 2 4 9 0 .0 2 7 8 7 4 .4 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 2 5 9 0 .1 3 6 3 2 .3 9 0 .0 1 6 8

R e s id u a l 0 .0 8 5 6 1 0 .0 0 6 8 9 5 1 2 .4 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 3 4 2 .8

A IC  ( sm a lle r  is  b e t t e r ) 3 5 0 .8

A IC C  ( sm a lle r  is  b e t t e r ) 3 5 0 .9

B IC  ( sm a lle r  is  b e t t e r ) 3 4 9 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 4 2 .0 8 4 5 3 9 .9 5 5 1 1 4 .4 1 .0 5 0 .3 0 9 5

s e a s o n 1 - 0 .0 5 1 1 6 0 .1 8 0 4 4 6 .6 - 0 .2 8 0 .7 7 8 0

s e a s o n 2 0 .2 4 6 0 0 .2 0 2 6 5 7 .2 1 .2 1 0 .2 2 9 7

s e a s o n 3 0 .0 5 9 5 9 0 .2 0 1 5 5 6 .4 0 .3 0 0 .7 6 8 6

s e a s o n 4 0 .1 4 0 1 0 .2 0 2 6 5 4 .3 0 .6 9 0 .4 9 2 1

s e a s o n 5 0 .2 6 4 7 0 .2 0 2 6 5 3 .2 1 .3 1 0 .1 9 7 0

s e a s o n 6 0 .4 9 8 1 0 .2 0 2 6 5 3 2 .4 6 0 .0 1 7 2

s e a s o n 7 0 .6 3 7 1 0 .2 0 2 4 5 3 .4 3 .1 5 0 .0 0 2 7

s e a s o n 8 0 .6 8 4 9 0 .2 0 2 2 5 4 .6 3 .3 9 0 .0 0 1 3

s e a s o n 9 0 .6 4 3 6 0 .2 0 8 8 5 7 .4 3 .0 8 0 .0 0 3 2

s e a s o n 1 0 0 .6 8 4 2 0 .2 0 3 2 5 7 .7 3 .3 7 0 .0 0 1 4

s e a s o n 1 1 0 .1 0 5 1 0 .1 7 0 9 4 4 .5 0 .6 1 0 .5 4 1 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 2 1 1 9 0 .0 1 9 9 0 1 4 .4 - 1 .0 6 0 .3 0 4 5

t e m p _ d e v 0 .1 4 5 5 0 .0 3 1 4 4 2 0 7 4 .6 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 7 .8 2 .7 5 0 .0 0 7 7

d a te 1 1 1 4 .4 1 .1 3 0 .3 0 4 5

t e m p _ d e v 1 2 0 7 2 1 .4 2 < .0 0 0 1
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 Date
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Log Scale
BOD_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Dona and Roberts Bay

Parameter = BOD 5-Day  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 D R - 1  D R - 2  D R - 3  D R - 4  D R - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 5 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 7 5 .8 4 9 2 6 4 4 6

1 2 9 1 6 .7 7 5 7 0 5 7 6 3 .0 9 1 6 2 6 0 0

2 2 9 1 1 .2 0 3 0 5 6 9 3 0 .8 3 0 5 2 5 3 9

3 2 9 0 2 .7 6 5 0 2 1 6 2 0 .0 8 0 9 2 1 7 5

4 1 9 0 1 .6 8 4 5 6 1 8 8 0 .0 0 1 0 4 8 3 3

5 1 9 0 1 .6 7 0 5 1 8 4 4 0 .0 0 0 0 0 0 4 5

6 1 9 0 1 .6 7 0 5 1 2 4 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 5 7 3 0 .0 1 2 6 5 1 .2 4 0 .1 0 6 8

V a r ia n c e I n t e r c e p t 0 .2 3 8 6 0 .0 4 5 8 4 5 .2 0 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 6 3 5 0 .1 2 4 1 2 .1 2 0 .0 3 3 7

R e s id u a l 0 .2 2 1 3 0 .0 1 5 5 6 1 4 .2 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 0 1 .7

A IC  ( sm a lle r  is  b e t t e r ) 9 0 9 .7

A IC C  ( sm a lle r  is  b e t t e r ) 9 0 9 .8

B IC  ( sm a lle r  is  b e t t e r ) 9 0 8 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 6 0 .2 4 5 1 .1 4 6 9 2 0 .8 - 3 .1 3 0 .0 0 5 1

s e a s o n 1 0 .1 5 7 0 0 .2 3 0 4 6 5 .8 0 .6 8 0 .4 9 7 9

s e a s o n 2 0 .1 8 0 1 0 .2 5 3 3 8 2 .5 0 .7 1 0 .4 7 9 0

s e a s o n 3 - 0 .1 6 3 5 0 .2 5 1 0 8 0 .6 - 0 .6 5 0 .5 1 6 6

s e a s o n 4 0 .3 1 3 1 0 .2 5 1 5 7 8 .2 1 .2 4 0 .2 1 6 9

s e a s o n 5 0 .3 4 6 8 0 .2 5 1 4 7 7 .2 1 .3 8 0 .1 7 1 7

s e a s o n 6 1 .0 5 9 0 0 .2 5 1 2 7 7 4 .2 2 < .0 0 0 1

s e a s o n 7 1 .4 2 3 2 0 .2 5 1 1 7 7 .3 5 .6 7 < .0 0 0 1

s e a s o n 8 1 .2 0 6 1 0 .2 5 1 1 7 8 .5 4 .8 0 < .0 0 0 1

s e a s o n 9 1 .1 7 1 4 0 .2 5 8 1 8 1 .9 4 .5 4 < .0 0 0 1

s e a s o n 1 0 1 .0 2 5 4 0 .2 5 3 0 8 2 .3 4 .0 5 0 .0 0 0 1

s e a s o n 1 1 0 .3 6 3 5 0 .2 2 1 8 6 3 .7 1 .6 4 0 .1 0 6 1

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 8 0 1 4 0 .0 2 5 4 7 2 0 .8 3 .1 5 0 .0 0 4 9

t e m p _ d e v 0 .2 4 0 4 0 .0 4 3 3 8 2 5 1 5 .5 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 9 .8 6 .9 1 < .0 0 0 1

d a te 1 1 2 0 .8 9 .9 0 0 .0 0 4 9

t e m p _ d e v 1 2 5 1 3 0 .7 1 < .0 0 0 1



-2

-1

0

1

2

3

4

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
CHLAC_ugl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Dona and Roberts Bay

Parameter = Chlorophyll-a (Corrected)  (ug/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 D R - 1  D R - 2  D R - 3  D R - 4  D R - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 5 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 0 0 .1 8 0 1 2 2 3 4

1 2 8 8 5 .8 8 4 3 8 2 4 4 0 .3 7 1 0 9 7 5 7

2 1 8 7 5 .8 6 7 9 8 2 2 2 0 .2 2 6 1 3 2 0 9

3 2 8 7 2 .4 3 5 8 7 3 4 2 0 .1 1 1 1 9 1 1 0

4 1 8 6 8 .9 2 0 3 7 4 2 5 0 .0 0 6 9 0 0 6 6

5 1 8 6 8 .7 0 3 8 0 9 7 9 0 .0 0 0 0 7 4 2 3

6 1 8 6 8 .7 0 1 5 8 2 1 7 0 .0 0 0 0 0 0 0 2

7 1 8 6 8 .7 0 1 5 8 1 6 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 4 5 8 0 .1 0 4 5 1 .4 0 0 .0 8 1 4

V a r ia n c e I n t e r c e p t 0 .2 9 1 7 0 .0 5 9 1 9 4 .9 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 1 4 2 0 .1 0 6 2 3 .9 0 < .0 0 0 1

R e s id u a l 0 .1 9 7 3 0 .0 1 3 8 9 1 4 .2 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 6 8 .7

A IC  ( sm a lle r  is  b e t t e r ) 8 7 6 .7

A IC C  ( sm a lle r  is  b e t t e r ) 8 7 6 .8

B IC  ( sm a lle r  is  b e t t e r ) 8 7 5 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 4 2 .5 3 0 8 6 4 .1 2 6 3 1 6 .6 0 .6 6 0 .5 1 6 3

s e a s o n 1 0 .1 4 6 2 0 .2 2 6 9 7 3 .4 0 .6 4 0 .5 2 1 4

s e a s o n 2 0 .2 4 9 4 0 .2 6 1 0 8 0 .6 0 .9 6 0 .3 4 2 0

s e a s o n 3 - 0 .0 2 7 5 2 0 .2 6 6 8 7 5 .7 - 0 .1 0 0 .9 1 8 1

s e a s o n 4 0 .2 0 8 2 0 .2 7 0 6 7 0 .6 0 .7 7 0 .4 4 4 3

s e a s o n 5 0 .1 2 2 2 0 .2 7 1 8 6 7 .6 0 .4 5 0 .6 5 4 5

s e a s o n 6 0 .8 4 4 2 0 .2 7 1 9 6 6 .9 3 .1 1 0 .0 0 2 8

s e a s o n 7 1 .0 1 3 1 0 .2 7 1 4 6 8 .1 3 .7 3 0 .0 0 0 4

s e a s o n 8 1 .3 3 6 8 0 .2 6 9 8 7 1 .5 4 .9 6 < .0 0 0 1

s e a s o n 9 1 .4 0 7 8 0 .2 7 2 8 7 7 .9 5 .1 6 < .0 0 0 1

s e a s o n 1 0 0 .8 5 9 9 0 .2 6 0 3 8 0 .3 3 .3 0 0 .0 0 1 4

s e a s o n 1 1 0 .3 6 1 1 0 .2 1 7 6 7 1 .7 1 .6 6 0 .1 0 1 4

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 1 9 9 7 0 .0 3 1 9 4 1 6 .6 - 0 .6 3 0 .5 4 0 2

t e m p _ d e v 0 .1 9 5 8 0 .0 4 2 5 4 2 6 8 4 .6 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 2 .2 4 .7 9 < .0 0 0 1

d a te 1 1 1 6 .6 0 .3 9 0 .5 4 0 2

t e m p _ d e v 1 2 6 8 2 1 .1 9 < .0 0 0 1



0

1

2

3

4
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6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
COLOR

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Dona and Roberts Bay

Parameter = Color  (PCU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 D R - 1  D R - 2  D R - 3  D R - 4  D R - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 5 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 4 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 4 4 .0 4 6 5 8 0 8 4

1 2 7 5 7 .8 5 2 6 3 0 9 5 0 .0 6 3 1 5 1 7 9

2 2 7 4 8 .9 5 6 7 3 5 1 5 0 .0 4 0 6 9 9 2 7

3 1 7 4 3 .4 7 4 7 7 5 2 6 0 .0 0 5 1 2 3 1 5

4 1 7 4 2 .8 4 8 0 7 0 6 7 0 .0 0 0 0 5 7 3 1

5 1 7 4 2 .8 4 1 3 8 9 2 0 0 .0 0 0 0 0 0 0 1

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 0 6 0 0 .0 2 2 6 6 1 .3 5 0 .0 8 8 4

V a r ia n c e I n t e r c e p t 0 .1 5 3 1 0 .0 3 0 1 1 5 .0 9 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 7 6 8 0 .1 0 8 1 3 .4 8 0 .0 0 0 5

R e s id u a l 0 .1 5 3 3 0 .0 1 0 4 6 1 4 .6 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 4 2 .8

A IC  ( sm a lle r  is  b e t t e r ) 7 5 0 .8

A IC C  ( sm a lle r  is  b e t t e r ) 7 5 0 .9

B IC  ( sm a lle r  is  b e t t e r ) 7 4 9 .3

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 8 9 .8 0 5 4 4 1 .8 1 2 3 1 9 .3 - 2 .1 5 0 .0 4 4 6

s e a s o n 1 - 0 .0 2 8 3 2 0 .1 6 8 2 8 0 .2 - 0 .1 7 0 .8 6 6 7

s e a s o n 2 - 0 .0 8 8 7 9 0 .1 9 1 0 9 0 .3 - 0 .4 6 0 .6 4 3 1

s e a s o n 3 0 .0 1 6 9 0 0 .1 9 4 2 8 6 .7 0 .0 9 0 .9 3 0 9

s e a s o n 4 0 .0 1 3 4 9 0 .1 9 6 4 8 1 .6 0 .0 7 0 .9 4 5 4

s e a s o n 5 0 .0 3 8 8 0 0 .1 9 7 0 7 8 .7 0 .2 0 0 .8 4 4 4

s e a s o n 6 - 0 .3 2 7 1 0 .1 9 7 1 7 7 .8 - 1 .6 6 0 .1 0 1 1

s e a s o n 7 - 0 .3 2 1 0 0 .2 0 7 0 8 2 - 1 .5 5 0 .1 2 5 0

s e a s o n 8 - 0 .5 9 1 3 0 .2 0 1 5 8 2 .1 - 2 .9 3 0 .0 0 4 3

s e a s o n 9 - 0 .4 6 5 4 0 .2 0 5 1 8 8 .3 - 2 .2 7 0 .0 2 5 7

s e a s o n 1 0 - 0 .0 7 5 3 8 0 .1 9 7 4 9 0 .5 - 0 .3 8 0 .7 0 3 4

s e a s o n 1 1 - 0 .0 0 6 9 6 0 .1 6 8 2 8 0 .3 - 0 .0 4 0 .9 6 7 1

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 5 0 1 2 0 .0 2 0 8 2 1 9 .3 2 .4 1 0 .0 2 6 2

t e m p _ d e v 0 .1 2 5 0 0 .0 3 3 8 1 2 4 4 3 .7 0 0 .0 0 0 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 2 1 .8 1 0 .0 6 4 8

d a te 1 1 1 9 .3 5 .7 9 0 .0 2 6 2

t e m p _ d e v 1 2 4 4 1 3 .6 7 0 .0 0 0 3
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12

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
COND

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Dona and Roberts Bay

Parameter = Specific Conductance  (uS/cm) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 D R - 1  D R - 2  D R - 3  D R - 4  D R - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 5 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 4 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 7 4 .2 6 5 5 7 6 5 9

1 3 1 1 6 0 .3 6 4 0 5 8 0 8 4 .8 6 2 7 7 8 5 2

2 2 1 1 5 3 .4 5 2 6 6 4 7 3 1 .4 4 4 3 0 2 2 5

3 2 1 1 5 0 .9 0 4 4 9 0 3 9 0 .4 8 4 9 5 9 2 3

4 2 1 1 3 2 .1 6 8 1 1 4 9 2 4 .6 8 1 9 6 5 1 9

5 2 1 1 1 9 .8 6 4 3 6 9 2 9 0 .0 1 4 9 9 0 0 9

6 2 1 1 1 8 .7 7 3 3 8 0 6 8 0 .0 0 0 3 2 7 9 6

7 1 1 1 1 8 .7 4 7 9 0 2 9 1 0 .0 0 0 0 0 6 6 3

8 1 1 1 1 8 .7 4 7 4 1 4 2 0 0 .0 0 0 0 0 0 0 1

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 8 0 6 8 0 .0 5 9 1 4 1 .3 6 0 .0 8 6 3

V a r ia n c e I n t e r c e p t 0 .2 0 9 8 0 .0 4 0 2 6 5 .2 1 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .0 0 3 9 3 1 0 .1 3 5 5 0 .0 3 0 .9 7 6 9

R e s id u a l 0 .3 2 4 8 0 .0 2 2 1 5 1 4 .6 6 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 1 1 8 .7

A IC  ( sm a lle r  is  b e t t e r ) 1 1 2 6 .7

A IC C  ( sm a lle r  is  b e t t e r ) 1 1 2 6 .8

B IC  ( sm a lle r  is  b e t t e r ) 1 1 2 5 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 5 .7 8 7 2 3 7 .6 3 5 3 3 3 - 0 .1 5 0 .8 7 8 7

s e a s o n 1 0 .0 6 4 8 0 0 .2 4 6 8 6 4 .8 0 .2 6 0 .7 9 3 7

s e a s o n 2 0 .3 3 3 2 0 .2 4 9 0 9 4 .4 1 .3 4 0 .1 8 4 1

s e a s o n 3 - 0 .2 2 3 2 0 .2 4 0 9 9 4 .4 - 0 .9 3 0 .3 5 6 6

s e a s o n 4 - 0 .4 2 8 9 0 .2 4 0 9 9 4 .4 - 1 .7 8 0 .0 7 8 2

s e a s o n 5 - 1 .0 1 1 2 0 .2 4 0 9 9 4 .4 - 4 .2 0 < .0 0 0 1

s e a s o n 6 - 1 .4 6 3 0 0 .2 4 0 8 9 4 .4 - 6 .0 7 < .0 0 0 1

s e a s o n 7 - 1 .3 8 5 9 0 .2 5 5 2 9 4 .4 - 5 .4 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 - 1 .7 7 7 4 0 .2 4 7 2 9 4 .4 - 7 .1 9 < .0 0 0 1

s e a s o n 9 - 1 .9 0 6 6 0 .2 5 5 4 9 5 .1 - 7 .4 7 < .0 0 0 1

s e a s o n 1 0 - 1 .5 3 6 8 0 .2 5 6 6 9 4 .4 - 5 .9 9 < .0 0 0 1

s e a s o n 1 1 - 0 .8 4 3 7 0 .2 4 6 8 6 4 .8 - 3 .4 2 0 .0 0 1 1

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 6 3 7 8 0 .0 1 8 7 4 3 3 0 .3 4 0 .7 3 5 8

t e m p _ d e v - 0 .2 3 4 0 0 .0 4 5 2 7 1 9 0 - 5 .1 7 < .0 0 0 1

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 8 .3 1 9 .3 6 < .0 0 0 1

d a te 1 1 3 3 0 .1 2 0 .7 3 5 8

t e m p _ d e v 1 1 9 0 2 6 .7 1 < .0 0 0 1
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
DO_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Dona and Roberts Bay

Parameter = Dissolved Oxygen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 D R - 1  D R - 2  D R - 3  D R - 4  D R - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 5 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 3 8

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 2 8 .2 9 4 3 6 3 6 1

1 2 9 0 1 .5 1 9 1 3 6 8 2 0 .2 6 5 1 3 6 2 2

2 2 8 9 0 .3 7 0 0 7 8 1 7 0 .1 9 4 5 2 5 0 0

3 2 8 8 1 .7 2 5 1 0 0 2 1 0 .0 3 6 4 1 5 7 2

4 1 8 8 0 .0 9 8 3 8 1 3 9 0 .0 0 1 0 2 2 5 7

5 1 8 8 0 .0 5 5 0 8 2 3 2 0 .0 0 0 0 0 1 1 1

6 1 8 8 0 .0 5 5 0 3 6 4 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 6 5 2 5 0 .0 4 7 4 6 1 .3 7 0 .0 8 4 6

V a r ia n c e I n t e r c e p t 0 .2 2 5 8 0 .0 4 0 7 7 5 .5 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 6 0 6 0 .1 1 4 9 2 .2 7 0 .0 2 3 3

R e s id u a l 0 .1 9 4 6 0 .0 1 3 3 4 1 4 .5 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 8 0 .1

A IC  ( sm a lle r  is  b e t t e r ) 8 8 8 .1

A IC C  ( sm a lle r  is  b e t t e r ) 8 8 8 .1

B IC  ( sm a lle r  is  b e t t e r ) 8 8 6 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 8 .1 3 0 1 4 5 .5 1 6 7 2 2 .9 0 .8 4 0 .4 1 0 8

s e a s o n 1 0 .3 2 2 7 0 .2 1 5 6 7 6 .4 1 .5 0 0 .1 3 8 5

s e a s o n 2 - 0 .0 1 3 8 1 0 .2 3 7 6 9 4 .9 - 0 .0 6 0 .9 5 3 8

s e a s o n 3 0 .0 1 4 7 3 0 .2 3 6 5 9 1 .1 0 .0 6 0 .9 5 0 5

s e a s o n 4 0 .0 3 5 8 8 0 .2 3 7 2 8 7 .7 0 .1 5 0 .8 8 0 1

s e a s o n 5 0 .0 2 5 6 3 0 .2 3 7 2 8 6 .3 0 .1 1 0 .9 1 4 2

s e a s o n 6 0 .4 8 0 6 0 .2 3 7 2 8 6 2 .0 3 0 .0 4 5 8

s e a s o n 7 0 .5 2 5 6 0 .2 5 0 7 8 9 .1 2 .1 0 0 .0 3 8 8

s e a s o n 8 0 .8 2 1 3 0 .2 4 3 9 8 8 .6 3 .3 7 0 .0 0 1 1

s e a s o n 9 0 .9 5 8 3 0 .2 5 0 1 9 2 .3 3 .8 3 0 .0 0 0 2

s e a s o n 1 0 0 .4 3 6 6 0 .2 4 5 2 9 5 1 .7 8 0 .0 7 8 2

s e a s o n 1 1 0 .3 0 6 6 0 .2 1 5 3 7 6 .2 1 .4 2 0 .1 5 8 6

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 1 8 6 2 0 .0 2 2 6 7 2 2 .9 - 0 .8 2 0 .4 1 9 8

t e m p _ d e v 0 .0 3 5 5 6 0 .0 4 1 1 2 2 7 6 0 .8 6 0 .3 8 7 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 1 .4 2 .9 8 0 .0 0 2 2

d a te 1 1 2 2 .9 0 .6 7 0 .4 1 9 8

t e m p _ d e v 1 2 7 6 0 .7 5 0 .3 8 7 9
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 Date
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Kd

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Dona and Roberts Bay

Parameter = Light Attenuation Coefficient  (1/m) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 D R - 1  D R - 2  D R - 3  D R - 4  D R - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 5 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 3 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 2 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 2 8 .9 4 6 9 2 7 0 8

1 3 9 4 9 .5 3 5 5 0 1 2 2 1 .6 7 9 7 2 5 3 0

2 2 9 4 7 .7 2 8 6 0 6 5 8 1 .7 2 1 5 1 9 1 4

3 1 9 4 5 .4 6 4 5 7 5 1 3 0 .5 1 4 7 9 4 1 8

4 2 9 3 1 .2 1 6 6 5 2 5 4 0 .9 6 1 2 1 6 0 0

5 2 9 2 3 .8 6 3 3 3 9 2 8 0 .0 2 8 4 6 3 9 3

6 2 9 2 2 .1 6 9 1 4 6 1 9 0 .0 0 6 5 7 5 8 6

7 1 9 2 1 .5 9 2 2 4 8 1 7 0 .0 0 0 4 8 9 0 5

8 1 9 2 1 .5 4 9 3 4 3 9 6 0 .0 0 0 0 2 3 2 3

9 1 9 2 1 .5 4 7 4 5 2 6 9 0 .0 0 0 0 0 0 0 8

1 0 1 9 2 1 .5 4 7 4 4 6 4 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .2 1 8 3 0 .1 5 7 1 1 .3 9 0 .0 8 2 4

V a r ia n c e I n t e r c e p t 0 .2 9 1 7 0 .0 6 0 0 7 4 .8 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t - 0 .0 1 5 7 4 0 .1 4 7 4 - 0 .1 1 0 .9 1 4 9

R e s id u a l 0 .3 3 7 1 0 .0 2 5 8 8 1 3 .0 2 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 2 1 .5

A IC  ( sm a lle r  is  b e t t e r ) 9 2 9 .5

A IC C  ( sm a lle r  is  b e t t e r ) 9 2 9 .6

B IC  ( sm a lle r  is  b e t t e r ) 9 2 8 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 3 7 .5 3 3 2 6 2 .2 8 8 0 2 5 .4 - 0 .6 0 0 .5 5 2 1

s e a s o n 1 - 0 .0 8 3 7 1 0 .3 1 2 7 5 1 .2 - 0 .2 7 0 .7 9 0 0

s e a s o n 2 - 0 .3 9 3 3 0 .3 1 3 8 7 2 .3 - 1 .2 5 0 .2 1 4 2

s e a s o n 3 - 0 .4 0 1 2 0 .3 1 0 9 7 2 .3 - 1 .2 9 0 .2 0 1 1

s e a s o n 4 - 0 .2 4 5 2 0 .3 1 0 3 7 2 .1 - 0 .7 9 0 .4 3 2 0

s e a s o n 5 - 0 .5 3 6 1 0 .3 1 0 7 7 2 .2 - 1 .7 3 0 .0 8 8 7

s e a s o n 6 - 0 .0 8 4 5 5 0 .3 1 0 5 7 2 .1 - 0 .2 7 0 .7 8 6 1

s e a s o n 7 - 0 .2 2 9 5 0 .3 1 1 1 7 2 .4 - 0 .7 4 0 .4 6 3 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 0 .1 4 7 4 0 .3 1 0 3 7 2 .1 0 .4 8 0 .6 3 6 2

s e a s o n 9 0 .5 7 2 2 0 .3 1 0 1 7 2 1 .8 5 0 .0 6 9 1

s e a s o n 1 0 - 0 .4 9 8 1 0 .3 1 3 1 7 1 .9 - 1 .5 9 0 .1 1 6 1

s e a s o n 1 1 - 0 .0 3 4 1 5 0 .3 0 2 0 4 9 .2 - 0 .1 1 0 .9 1 0 4

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 6 7 2 0 .0 3 1 0 1 2 5 .4 0 .5 4 0 .5 9 4 4

t e m p _ d e v - 0 .0 1 7 4 4 0 .0 5 8 8 8 1 7 3 - 0 .3 0 0 .7 6 7 5

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 8 .2 1 .8 4 0 .0 6 8 2

d a te 1 1 2 5 .4 0 .2 9 0 .5 9 4 4

t e m p _ d e v 1 1 7 3 0 .0 9 0 .7 6 7 5
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Dona and Roberts Bay

Parameter = Ammonia as N Total  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 D R - 1  D R - 2  D R - 3  D R - 4  D R - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 5 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 1 5 .9 8 9 8 6 0 9 3

1 3 9 4 5 .8 7 1 0 8 5 0 7 1 2 .6 9 4 2 2 7 6 0

2 2 9 3 0 .0 4 3 1 2 0 2 0 7 .5 3 2 7 5 4 0 6

3 2 9 2 8 .2 1 4 3 3 4 1 8 3 2 .4 8 5 0 4 5 0 5

4 1 9 2 6 .5 9 7 0 5 5 8 7 0 .1 5 2 2 1 0 0 2

5 1 9 2 6 .4 7 3 3 5 2 6 7 0 .0 0 1 4 1 7 5 3

6 1 9 2 6 .4 7 2 1 7 1 7 2 0 .0 0 0 0 0 0 1 6

7 1 9 2 6 .4 7 2 1 7 1 5 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 3 0 0 0 .0 9 3 6 8 1 .3 9 0 .0 8 2 5

V a r ia n c e I n t e r c e p t 0 .1 3 1 6 0 .0 2 7 6 7 4 .7 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 4 1 3 0 .1 4 2 4 0 .9 9 0 .3 2 0 9

R e s id u a l 0 .2 5 1 7 0 .0 1 7 5 6 1 4 .3 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 2 6 .5

A IC  ( sm a lle r  is  b e t t e r ) 9 3 4 .5

A IC C  ( sm a lle r  is  b e t t e r ) 9 3 4 .6

B IC  ( sm a lle r  is  b e t t e r ) 9 3 2 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 7 .3 3 5 9 3 6 .6 6 3 3 2 6 .4 - 0 .4 7 0 .6 4 0 2

s e a s o n 1 0 .1 1 9 2 0 .1 9 7 5 6 8 .3 0 .6 0 0 .5 4 8 2

s e a s o n 2 - 0 .2 0 0 8 0 .2 0 7 7 8 9 .5 - 0 .9 7 0 .3 3 6 3

s e a s o n 3 - 0 .3 6 3 2 0 .2 0 1 9 8 8 .5 - 1 .8 0 0 .0 7 5 5

s e a s o n 4 - 0 .2 4 4 3 0 .2 0 1 6 8 8 - 1 .2 1 0 .2 2 9 0

s e a s o n 5 - 0 .4 4 3 5 0 .2 0 1 4 8 7 .9 - 2 .2 0 0 .0 3 0 3

s e a s o n 6 - 0 .1 2 2 5 0 .2 0 1 3 8 7 .9 - 0 .6 1 0 .5 4 4 4

s e a s o n 7 - 0 .1 2 2 2 0 .2 0 1 3 8 7 .9 - 0 .6 1 0 .5 4 5 2

s e a s o n 8 0 .3 9 3 4 0 .2 0 1 3 8 8 .1 1 .9 5 0 .0 5 3 9

s e a s o n 9 0 .4 6 3 4 0 .2 0 8 2 8 9 .6 2 .2 3 0 .0 2 8 5

s e a s o n 1 0 0 .0 0 8 5 9 8 0 .2 0 7 5 8 9 .4 0 .0 4 0 .9 6 7 0

s e a s o n 1 1 0 .0 2 3 5 4 0 .1 9 0 8 6 5 .9 0 .1 2 0 .9 0 2 2

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 6 2 7 0 0 .0 1 8 2 6 2 6 .4 0 .3 4 0 .7 3 4 0

t e m p _ d e v - 0 .0 0 9 5 8 0 .0 3 9 2 9 1 8 5 - 0 .2 4 0 .8 0 7 7



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 5 .3 3 .1 8 0 .0 0 1 4

d a te 1 1 2 6 .4 0 .1 2 0 .7 3 4 0

t e m p _ d e v 1 1 8 5 0 .0 6 0 .8 0 7 7
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NO23_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Dona and Roberts Bay

Parameter = Nitrate+Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 D R - 1  D R - 2  D R - 3  D R - 4  D R - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 5 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 4 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 2 6 .5 0 5 3 4 8 8 7

1 2 - 3 6 4 .4 9 5 1 0 3 4 1 0 .0 1 2 1 8 1 7 5

2 2 - 3 7 5 .8 8 2 9 0 2 4 6 0 .0 1 3 4 1 9 6 7

3 2 - 3 8 1 .9 1 4 0 5 0 0 1 0 .0 0 7 1 2 9 6 7

4 1 - 3 8 7 .5 0 2 7 0 5 5 0 0 .0 0 0 5 6 3 5 9

5 1 - 3 8 7 .9 1 4 8 4 1 0 1 0 .0 0 0 0 0 7 0 7

6 1 - 3 8 7 .9 1 9 7 3 5 0 5 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 7 5 7 7 0 .0 0 5 4 6 6 1 .3 9 0 .0 8 2 9

V a r ia n c e I n t e r c e p t 0 .0 3 0 7 5 0 .0 0 5 2 2 6 5 .8 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 6 2 3 0 .1 0 9 7 2 .3 9 0 .0 1 6 8

R e s id u a l 0 .0 1 6 3 1 0 .0 0 1 1 0 7 1 4 .7 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 3 8 7 .9

A IC  ( sm a lle r  is  b e t t e r ) - 3 7 9 .9

A IC C  ( sm a lle r  is  b e t t e r ) - 3 7 9 .8

B IC  ( sm a lle r  is  b e t t e r ) - 3 8 1 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 4 2 .5 0 4 0 1 6 .4 1 4 4 2 2 .5 - 2 .5 9 0 .0 1 6 5

s e a s o n 1 - 0 .0 1 7 3 9 0 .0 7 6 2 0 7 4 .9 - 0 .2 3 0 .8 2 0 1

s e a s o n 2 - 0 .0 6 6 7 7 0 .0 8 4 7 2 9 5 .5 - 0 .7 9 0 .4 3 2 5

s e a s o n 3 0 .0 2 1 7 0 0 .0 8 4 4 9 9 1 .1 0 .2 6 0 .7 9 7 9

s e a s o n 4 0 .0 3 0 8 1 0 .0 8 4 7 7 8 7 .3 0 .3 6 0 .7 1 7 1

s e a s o n 5 0 .0 4 3 3 2 0 .0 8 4 7 9 8 5 .7 0 .5 1 0 .6 1 0 7

s e a s o n 6 - 0 .1 3 7 4 0 .0 8 4 7 8 8 5 .4 - 1 .6 2 0 .1 0 8 8

s e a s o n 7 0 .0 1 8 6 6 0 .0 8 6 9 5 8 6 .7 0 .2 1 0 .8 3 0 6

s e a s o n 8 - 0 .1 5 2 1 0 .0 8 7 0 1 8 7 .5 - 1 .7 5 0 .0 8 3 9

s e a s o n 9 - 0 .1 7 6 9 0 .0 8 9 3 2 9 2 .3 - 1 .9 8 0 .0 5 0 6

s e a s o n 1 0 - 0 .0 9 6 4 8 0 .0 8 7 4 6 9 5 .6 - 1 .1 0 0 .2 7 2 7

s e a s o n 1 1 - 0 .0 3 5 1 9 0 .0 7 6 2 0 7 5 - 0 .4 6 0 .6 4 5 6

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 2 5 0 8 0 .0 0 8 1 7 5 2 2 .5 3 .0 7 0 .0 0 5 5

t e m p _ d e v - 0 .0 0 5 6 5 0 .0 1 2 8 9 3 6 5 - 0 .4 4 0 .6 6 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 1 1 .6 4 0 .1 0 3 2

d a te 1 1 2 2 .5 9 .4 2 0 .0 0 5 5

t e m p _ d e v 1 3 6 5 0 .1 9 0 .6 6 1 8



6.6
6.7
6.8
6.9
7.0
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
8.0
8.1
8.2
8.3

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
PH

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Dona and Roberts Bay

Parameter = pH  (SU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 D R - 1  D R - 2  D R - 3  D R - 4  D R - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 5 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 1 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 4 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 6 8 1 .7 3 7 7 3 8 1 6

1 2 4 8 5 .2 5 1 3 8 3 2 1 0 .1 0 0 8 3 2 2 3

2 2 4 8 1 .2 5 5 0 5 2 2 1 0 .0 5 8 0 6 9 9 1

3 2 4 7 9 .2 9 6 8 8 6 8 5 0 .0 0 9 6 1 6 7 8

4 1 4 7 8 .9 6 4 6 0 2 1 6 0 .0 0 0 1 2 0 9 1

5 1 4 7 8 .9 6 0 6 3 2 0 8 0 .0 0 0 0 0 0 0 3

6 1 4 7 8 .9 6 0 6 3 1 2 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .2 0 2 5 0 .1 4 5 2 1 .3 9 0 .0 8 1 6

V a r ia n c e I n t e r c e p t 0 .1 8 4 4 0 .0 5 4 2 2 3 .4 0 0 .0 0 0 3

S P (P O W ) I n t e r c e p t 0 .4 4 2 4 0 .1 5 0 0 2 .9 5 0 .0 0 3 2

R e s id u a l 0 .1 7 8 4 0 .0 1 6 2 3 1 0 .9 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 7 9 .0

A IC  ( sm a lle r  is  b e t t e r ) 4 8 7 .0

A IC C  ( sm a lle r  is  b e t t e r ) 4 8 7 .1

B IC  ( sm a lle r  is  b e t t e r ) 4 8 5 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 6 7 .1 7 2 3 7 0 .9 7 4 2 8 .4 2 0 .9 5 0 .3 7 0 3

s e a s o n 1 - 0 .0 0 7 1 8 0 .2 3 2 7 4 2 - 0 .0 3 0 .9 7 5 5

s e a s o n 2 - 0 .1 1 2 8 0 .2 6 8 0 4 3 .8 - 0 .4 2 0 .6 7 5 9

s e a s o n 3 - 0 .1 0 8 9 0 .2 8 0 2 4 1 .5 - 0 .3 9 0 .6 9 9 6

s e a s o n 4 - 0 .0 6 0 2 4 0 .2 8 4 1 3 8 .5 - 0 .2 1 0 .8 3 3 2

s e a s o n 5 0 .0 7 4 8 4 0 .2 8 6 0 3 6 .8 0 .2 6 0 .7 9 5 0

s e a s o n 6 0 .9 9 6 7 0 .2 8 5 7 3 6 3 .4 9 0 .0 0 1 3

s e a s o n 7 0 .7 1 3 2 0 .2 8 5 6 3 6 .5 2 .5 0 0 .0 1 7 2

s e a s o n 8 0 .8 3 3 2 0 .2 8 4 3 3 8 2 .9 3 0 .0 0 5 7

s e a s o n 9 0 .9 8 9 5 0 .2 8 0 7 4 0 .9 3 .5 2 0 .0 0 1 1

s e a s o n 1 0 0 .7 9 9 6 0 .2 6 8 6 4 4 .1 2 .9 8 0 .0 0 4 7

s e a s o n 1 1 0 .1 7 0 9 0 .2 1 7 1 4 0 .5 0 .7 9 0 .4 3 5 8

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 3 5 3 6 0 .0 3 5 3 4 8 .4 2 - 1 .0 0 0 .3 4 4 9

t e m p _ d e v 0 .2 5 3 7 0 .0 4 7 9 8 1 1 6 5 .2 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 3 8 .8 3 .3 9 0 .0 0 2 3

d a te 1 1 8 .4 2 1 .0 0 0 .3 4 4 9

t e m p _ d e v 1 1 1 6 2 7 .9 7 < .0 0 0 1
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
PO4_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Dona and Roberts Bay

Parameter = Orthophosphate (as P)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 D R - 1  D R - 2  D R - 3  D R - 4  D R - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 5 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 4 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 1 6 .7 8 2 8 5 5 2 8

1 2 8 2 2 .7 0 1 2 8 9 6 4 0 .0 8 9 6 6 0 9 2

2 2 8 1 3 .5 1 4 6 3 7 5 7 0 .0 5 8 4 4 5 6 5

3 2 8 0 7 .9 2 7 6 4 6 5 8 0 .0 0 8 2 5 5 7 6

4 1 8 0 7 .1 9 1 8 5 1 6 0 0 .0 0 0 1 1 7 5 8

5 1 8 0 7 .1 8 1 9 4 3 2 4 0 .0 0 0 0 0 0 0 3

6 1 8 0 7 .1 8 1 9 4 0 9 8 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 5 5 1 0 .0 2 6 2 6 1 .3 5 0 .0 8 8 1

V a r ia n c e I n t e r c e p t 0 .1 7 9 4 0 .0 3 5 0 2 5 .1 2 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 7 6 4 0 .1 0 7 6 3 .5 0 0 .0 0 0 5

R e s id u a l 0 .1 7 1 9 0 .0 1 1 7 3 1 4 .6 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 0 7 .2

A IC  ( sm a lle r  is  b e t t e r ) 8 1 5 .2

A IC C  ( sm a lle r  is  b e t t e r ) 8 1 5 .3

B IC  ( sm a lle r  is  b e t t e r ) 8 1 3 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 0 4 .7 0 4 5 .1 5 8 5 1 9 .3 - 2 .3 2 0 .0 3 1 5

s e a s o n 1 - 0 .0 3 2 0 6 0 .1 8 1 1 8 0 .1 - 0 .1 8 0 .8 5 9 9

s e a s o n 2 - 0 .0 9 5 2 1 0 .2 0 5 9 9 0 .6 - 0 .4 6 0 .6 4 4 9

s e a s o n 3 0 .0 1 8 1 9 0 .2 0 9 4 8 6 .8 0 .0 9 0 .9 3 1 0

s e a s o n 4 0 .0 1 4 0 7 0 .2 1 1 8 8 1 .6 0 .0 7 0 .9 4 7 2

s e a s o n 5 0 .0 4 1 5 6 0 .2 1 2 5 7 8 .7 0 .2 0 0 .8 4 5 4

s e a s o n 6 - 0 .3 5 9 2 0 .2 1 2 6 7 7 .8 - 1 .6 9 0 .0 9 5 1

s e a s o n 7 - 0 .3 5 2 6 0 .2 2 3 3 8 2 - 1 .5 8 0 .1 1 8 1

s e a s o n 8 - 0 .6 4 2 1 0 .2 1 7 3 8 2 .2 - 2 .9 5 0 .0 0 4 1

s e a s o n 9 - 0 .5 0 9 9 0 .2 2 1 2 8 8 .4 - 2 .3 1 0 .0 2 3 5

s e a s o n 1 0 - 0 .0 8 8 1 9 0 .2 1 2 8 9 0 .8 - 0 .4 1 0 .6 7 9 6

s e a s o n 1 1 - 0 .0 0 8 8 9 0 .1 8 1 2 8 0 .3 - 0 .0 5 0 .9 6 1 0

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 5 3 8 9 0 .0 2 2 4 9 1 9 .3 2 .4 0 0 .0 2 6 8

t e m p _ d e v 0 .1 3 1 3 0 .0 3 6 1 7 2 4 9 3 .6 3 0 .0 0 0 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 2 1 .8 4 0 .0 5 9 7

d a te 1 1 1 9 .3 5 .7 4 0 .0 2 6 8

t e m p _ d e v 1 2 4 9 1 3 .1 8 0 .0 0 0 3
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Dona and Roberts Bay

Parameter = Salinity  (ppt) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 D R - 1  D R - 2  D R - 3  D R - 4  D R - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 5 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 4 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 6 9 8 .4 3 1 5 2 7 6 5

1 4 - 2 2 4 8 .4 9 7 1 5 7 4 7 .

2 1 - 2 4 4 2 .8 8 3 1 7 0 2 2 0 .0 2 5 7 3 7 6 7

3 1 - 2 4 9 7 .8 9 2 2 1 4 8 3 0 .0 0 8 4 7 5 5 1

4 1 - 2 5 1 6 .7 8 6 6 0 7 2 6 0 .0 0 4 3 1 1 3 4

5 2 - 2 5 2 4 .6 6 4 8 0 2 3 4 0 .0 0 0 7 6 3 3 4

6 1 - 2 5 2 6 .1 6 4 4 1 2 6 5 0 .0 0 0 0 3 6 4 9

7 1 - 2 5 2 6 .2 3 0 8 6 9 2 4 0 .0 0 0 0 0 0 1 3

8 1 - 2 5 2 6 .2 3 1 1 0 3 7 8 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 7 .0 2 8 E - 6 6 .4 9 3 E - 6 1 .0 8 0 .1 3 9 6

V a r ia n c e I n t e r c e p t 0 .0 0 2 8 0 5 0 .0 0 0 4 3 4 6 .4 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 6 7 9 0 .1 0 3 3 1 .6 3 0 .1 0 4 1

R e s id u a l 0 .0 0 0 2 1 8 0 .0 0 0 0 1 5 1 4 .6 2 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 2 5 2 6 .2

A IC  ( sm a lle r  is  b e t t e r ) - 2 5 1 8 .2

A IC C  ( sm a lle r  is  b e t t e r ) - 2 5 1 8 .2

B IC  ( sm a lle r  is  b e t t e r ) - 2 5 1 9 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 6 .9 7 0 9 4 .4 1 1 3 2 5 .8 1 .5 8 0 .1 2 6 3

s e a s o n 1 - 0 .1 0 3 5 0 .0 2 3 0 4 6 9 .5 - 4 .4 9 < .0 0 0 1

s e a s o n 2 - 0 .0 8 0 4 8 0 .0 2 4 9 6 9 1 .9 - 3 .2 3 0 .0 0 1 7

s e a s o n 3 0 .0 5 5 1 4 0 .0 2 4 5 4 8 8 .3 2 .2 5 0 .0 2 7 1

s e a s o n 4 0 .1 6 9 3 0 .0 2 4 5 4 8 6 .7 6 .9 0 < .0 0 0 1

s e a s o n 5 0 .3 2 6 9 0 .0 2 4 5 3 8 6 .3 1 3 .3 3 < .0 0 0 1

s e a s o n 6 0 .4 3 8 0 0 .0 2 4 5 3 8 6 .3 1 7 .8 6 < .0 0 0 1

s e a s o n 7 0 .4 5 6 1 0 .0 2 5 1 7 8 6 .8 1 8 .1 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 0 .4 5 5 9 0 .0 2 5 1 9 8 6 .8 1 8 .1 0 < .0 0 0 1

s e a s o n 9 0 .4 3 4 9 0 .0 2 5 9 5 8 8 .9 1 6 .7 6 < .0 0 0 1

s e a s o n 1 0 0 .3 3 8 5 0 .0 2 5 7 4 9 1 .9 1 3 .1 5 < .0 0 0 1

s e a s o n 1 1 0 .1 4 4 0 0 .0 2 3 0 4 6 9 .5 6 .2 5 < .0 0 0 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 0 1 9 8 0 .0 0 2 1 9 7 2 5 .8 - 0 .9 0 0 .3 7 5 0

t e m p _ d e v 0 .0 6 5 1 8 0 .0 0 1 8 6 4 4 6 8 3 4 .9 7 < .0 0 0 1

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 6 .7 1 1 2 .8 1 < .0 0 0 1

d a te 1 1 2 5 .8 0 .8 1 0 .3 7 5 0

t e m p _ d e v 1 4 6 8 1 2 2 3 .0 1 < .0 0 0 1
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TEMP_C

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Dona and Roberts Bay

Parameter = Temperature  (Degree C) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 D R - 1  D R - 2  D R - 3  D R - 4  D R - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 5 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 4 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 1 2 7 .6 4 1 3 7 8 0 5

1 3 - 1 4 1 5 .6 5 1 0 8 0 8 0 0 .0 0 5 8 6 5 5 2

2 2 - 1 4 2 5 .0 1 3 4 3 4 3 0 0 .0 0 5 0 4 8 8 8

3 2 - 1 4 2 8 .1 8 1 0 1 5 9 0 0 .0 0 2 8 0 0 5 7

4 1 - 1 4 3 2 .0 2 8 1 2 0 7 1 0 .0 0 0 2 1 6 3 3

5 1 - 1 4 3 2 .3 0 9 7 1 3 7 1 0 .0 0 0 0 0 4 0 9

6 1 - 1 4 3 2 .3 1 4 7 3 1 8 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 1 0 7 7 0 .0 0 0 7 7 8 1 .3 9 0 .0 8 3 0

V a r ia n c e I n t e r c e p t 0 .0 0 3 4 8 3 0 .0 0 0 6 6 2 5 .2 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 7 9 9 0 .1 1 4 8 3 .3 1 0 .0 0 0 9

R e s id u a l 0 .0 0 2 4 5 2 0 .0 0 0 1 6 8 1 4 .5 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 1 4 3 2 .3

A IC  ( sm a lle r  is  b e t t e r ) - 1 4 2 4 .3

A IC C  ( sm a lle r  is  b e t t e r ) - 1 4 2 4 .2

B IC  ( sm a lle r  is  b e t t e r ) - 1 4 2 5 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 0 .6 6 1 0 6 .2 0 2 4 1 7 .5 - 0 .1 1 0 .9 1 6 3

s e a s o n 1 0 .0 4 0 3 3 0 .0 2 4 3 9 6 6 .9 1 .6 5 0 .1 0 2 8

s e a s o n 2 - 0 .0 0 9 4 1 0 .0 2 7 9 7 8 3 .4 - 0 .3 4 0 .7 3 7 5

s e a s o n 3 0 .0 0 8 3 9 7 0 .0 2 8 5 4 8 3 .5 0 .2 9 0 .7 6 9 3

s e a s o n 4 - 0 .0 2 9 2 4 0 .0 2 8 8 8 7 9 - 1 .0 1 0 .3 1 4 5

s e a s o n 5 - 0 .0 8 3 9 0 0 .0 2 8 9 8 7 6 .2 - 2 .9 0 0 .0 0 4 9

s e a s o n 6 - 0 .0 1 3 4 3 0 .0 2 9 0 0 7 5 .3 - 0 .4 6 0 .6 4 4 6

s e a s o n 7 - 0 .0 2 7 5 8 0 .0 2 9 6 7 7 7 .5 - 0 .9 3 0 .3 5 5 6

s e a s o n 8 - 0 .0 2 7 9 2 0 .0 2 9 6 3 7 9 .6 - 0 .9 4 0 .3 4 8 9

s e a s o n 9 - 0 .0 2 7 2 3 0 .0 3 0 1 2 8 4 .7 - 0 .9 0 0 .3 6 8 6

s e a s o n 1 0 - 0 .0 4 0 6 3 0 .0 2 8 9 2 8 3 .7 - 1 .4 0 0 .1 6 3 8

s e a s o n 1 1 - 0 .0 2 5 8 8 0 .0 2 4 3 9 6 7 - 1 .0 6 0 .2 9 2 6

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 5 6 8 2 0 .0 0 3 0 8 9 1 7 .5 1 .8 4 0 .0 8 2 9

t e m p _ d e v 0 .0 2 8 1 3 0 .0 0 4 6 3 2 2 7 3 6 .0 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 1 .9 2 .2 6 0 .0 1 9 9

d a te 1 1 1 7 .5 3 .3 8 0 .0 8 2 9

t e m p _ d e v 1 2 7 3 3 6 .8 7 < .0 0 0 1
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TIME

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Dona and Roberts Bay

Parameter = Total Kjeldahl Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 D R - 1  D R - 2  D R - 3  D R - 4  D R - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 5 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 6 2 7 .9 8 1 7 8 4 7 4

1 2 3 3 9 .6 5 7 7 2 7 0 4 0 .0 2 9 1 2 3 7 6

2 2 3 2 8 .4 0 0 5 7 5 4 5 0 .0 2 1 2 2 8 2 7

3 2 3 2 0 .7 4 7 8 3 5 8 3 0 .0 0 2 8 7 3 6 7

4 1 3 1 9 .8 1 6 3 9 8 9 0 0 .0 0 0 0 4 0 5 5

5 1 3 1 9 .8 0 3 9 1 5 1 9 0 .0 0 0 0 0 0 0 1

6 1 3 1 9 .8 0 3 9 1 0 7 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 4 0 9 7 0 .0 2 9 4 2 1 .3 9 0 .0 8 1 9

V a r ia n c e I n t e r c e p t 0 .0 9 8 3 4 0 .0 1 8 4 4 5 .3 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 4 5 0 0 .1 1 5 0 2 .1 3 0 .0 3 3 1

R e s id u a l 0 .0 6 5 2 8 0 .0 0 4 6 0 3 1 4 .1 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 3 1 9 .8

A IC  ( sm a lle r  is  b e t t e r ) 3 2 7 .8

A IC C  ( sm a lle r  is  b e t t e r ) 3 2 7 .9

B IC  ( sm a lle r  is  b e t t e r ) 3 2 6 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 4 4 .9 2 4 7 3 1 .8 4 3 0 2 1 .4 - 1 .4 1 0 .1 7 2 7

s e a s o n 1 0 .0 4 4 7 6 0 .1 4 5 2 6 8 .5 0 .3 1 0 .7 5 8 8

s e a s o n 2 - 0 .0 3 8 7 9 0 .1 5 9 3 8 1 .5 - 0 .2 4 0 .8 0 8 2

s e a s o n 3 0 .0 3 9 3 1 0 .1 5 7 6 7 7 .2 0 .2 5 0 .8 0 3 6

s e a s o n 4 0 .1 1 2 6 0 .1 5 7 8 7 4 .7 0 .7 1 0 .4 7 7 6

s e a s o n 5 0 .0 8 1 8 9 0 .1 5 7 7 7 3 .8 0 .5 2 0 .6 0 5 2

s e a s o n 6 0 .5 2 2 2 0 .1 5 7 6 7 3 .6 3 .3 1 0 .0 0 1 4

s e a s o n 7 0 .5 3 5 4 0 .1 5 7 6 7 3 .9 3 .4 0 0 .0 0 1 1

s e a s o n 8 0 .5 9 3 4 0 .1 5 7 5 7 5 3 .7 7 0 .0 0 0 3

s e a s o n 9 0 .5 4 7 2 0 .1 6 2 0 7 8 .6 3 .3 8 0 .0 0 1 1

s e a s o n 1 0 0 .3 7 1 3 0 .1 5 9 1 8 1 .4 2 .3 3 0 .0 2 2 1

s e a s o n 1 1 0 .1 7 3 1 0 .1 3 9 8 6 6 .5 1 .2 4 0 .2 1 9 9

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 2 1 7 4 0 .0 1 5 8 6 2 1 .4 1 .3 7 0 .1 8 4 7

t e m p _ d e v 0 .1 0 7 5 0 .0 2 5 3 7 3 0 0 4 .2 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 0 3 .5 3 0 .0 0 0 6

d a te 1 1 2 1 .4 1 .8 8 0 .1 8 4 7

t e m p _ d e v 1 3 0 0 1 7 .9 6 < .0 0 0 1
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Dona and Roberts Bay

Parameter = Total Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 D R - 1  D R - 2  D R - 3  D R - 4  D R - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 5 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 6 2 9 .6 4 5 2 0 5 3 9

1 2 3 4 0 .5 6 6 6 9 0 5 6 0 .0 2 8 4 9 0 3 0

2 2 3 2 9 .5 4 8 5 7 3 7 4 0 .0 2 0 6 1 5 8 6

3 2 3 2 2 .1 2 9 9 4 3 0 9 0 .0 0 2 8 0 0 8 9

4 1 3 2 1 .2 2 4 0 5 0 0 4 0 .0 0 0 0 3 9 1 9

5 1 3 2 1 .2 1 2 0 1 6 2 3 0 .0 0 0 0 0 0 0 1

6 1 3 2 1 .2 1 2 0 1 2 2 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 4 2 9 6 0 .0 3 0 8 3 1 .3 9 0 .0 8 1 8

V a r ia n c e I n t e r c e p t 0 .0 9 6 0 8 0 .0 1 8 1 1 5 .3 1 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 5 5 8 0 .1 1 4 9 2 .2 3 0 .0 2 6 0

R e s id u a l 0 .0 6 5 8 1 0 .0 0 4 6 3 7 1 4 .1 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 3 2 1 .2

A IC  ( sm a lle r  is  b e t t e r ) 3 2 9 .2

A IC C  ( sm a lle r  is  b e t t e r ) 3 2 9 .3

B IC  ( sm a lle r  is  b e t t e r ) 3 2 7 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 4 4 .3 4 2 0 3 1 .8 1 0 6 2 1 .1 - 1 .3 9 0 .1 7 7 9

s e a s o n 1 0 .0 4 7 2 7 0 .1 4 3 0 6 9 .2 0 .3 3 0 .7 4 2 0

s e a s o n 2 - 0 .0 4 6 6 2 0 .1 5 7 4 8 2 - 0 .3 0 0 .7 6 7 8

s e a s o n 3 0 .0 2 3 8 2 0 .1 5 6 0 7 7 .5 0 .1 5 0 .8 7 9 0

s e a s o n 4 0 .0 9 8 2 0 0 .1 5 6 3 7 4 .7 0 .6 3 0 .5 3 1 7

s e a s o n 5 0 .0 6 4 3 8 0 .1 5 6 2 7 3 .7 0 .4 1 0 .6 8 1 4

s e a s o n 6 0 .5 0 4 5 0 .1 5 6 1 7 3 .5 3 .2 3 0 .0 0 1 8

s e a s o n 7 0 .5 1 6 7 0 .1 5 6 1 7 3 .9 3 .3 1 0 .0 0 1 4

s e a s o n 8 0 .5 8 9 5 0 .1 5 6 0 7 5 .1 3 .7 8 0 .0 0 0 3

s e a s o n 9 0 .5 4 5 5 0 .1 6 0 3 7 8 .9 3 .4 0 0 .0 0 1 0

s e a s o n 1 0 0 .3 6 4 2 0 .1 5 7 2 8 1 .9 2 .3 2 0 .0 2 3 0

s e a s o n 1 1 0 .1 6 8 3 0 .1 3 7 7 6 7 .2 1 .2 2 0 .2 2 5 7

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 2 1 4 6 0 .0 1 5 8 4 2 1 .1 1 .3 5 0 .1 8 9 8

t e m p _ d e v 0 .1 0 4 2 0 .0 2 5 2 7 2 9 4 4 .1 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 0 .5 3 .5 4 0 .0 0 0 5

d a te 1 1 2 1 .1 1 .8 4 0 .1 8 9 8

t e m p _ d e v 1 2 9 4 1 6 .9 9 < .0 0 0 1
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TN_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Dona and Roberts Bay

Parameter = Total Organic Carbon  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 D R - 1  D R - 2  D R - 3  D R - 4  D R - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 5 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 5 1 1 .1 8 1 0 6 5 0 0

1 2 2 9 8 .1 5 9 6 1 8 2 5 0 .0 0 9 5 1 7 1 9

2 2 2 9 4 .2 4 1 9 0 5 6 2 0 .0 0 4 0 1 2 8 6

3 2 2 9 2 .8 3 4 7 7 0 1 3 0 .0 0 0 3 5 1 2 6

4 1 2 9 2 .7 1 9 7 0 0 5 0 0 .0 0 0 0 0 0 9 3

5 1 2 9 2 .7 1 9 4 0 4 6 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 3 4 3 0 .0 1 7 0 5 1 .3 7 0 .0 8 4 7

V a r ia n c e I n t e r c e p t 0 .0 6 1 0 8 0 .0 1 5 1 9 4 .0 2 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 0 6 3 0 .1 1 0 1 5 .5 0 < .0 0 0 1

R e s id u a l 0 .0 7 0 6 2 0 .0 0 4 9 9 5 1 4 .1 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 2 9 2 .7

A IC  ( sm a lle r  is  b e t t e r ) 3 0 0 .7

A IC C  ( sm a lle r  is  b e t t e r ) 3 0 0 .8

B IC  ( sm a lle r  is  b e t t e r ) 2 9 9 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 4 9 .0 3 3 6 .3 6 9 8 1 0 .1 6 .8 5 < .0 0 0 1

s e a s o n 1 0 .0 3 1 0 6 0 .0 9 7 3 2 6 9 .2 0 .3 2 0 .7 5 0 6

s e a s o n 2 0 .0 4 3 8 8 0 .1 1 4 1 6 6 .1 0 .3 8 0 .7 0 1 8

s e a s o n 3 0 .0 0 5 7 1 1 0 .1 2 0 7 6 7 .8 0 .0 5 0 .9 6 2 4

s e a s o n 4 0 .0 5 5 8 0 0 .1 2 5 0 6 6 .9 0 .4 5 0 .6 5 6 6

s e a s o n 5 0 .1 2 5 7 0 .1 2 6 9 6 5 .8 0 .9 9 0 .3 2 5 5

s e a s o n 6 0 .4 5 1 9 0 .1 2 7 3 6 5 .4 3 .5 5 0 .0 0 0 7

s e a s o n 7 0 .3 4 2 5 0 .1 2 6 4 6 6 .1 2 .7 1 0 .0 0 8 6

s e a s o n 8 0 .5 4 8 1 0 .1 2 3 9 6 7 4 .4 2 < .0 0 0 1

s e a s o n 9 0 .4 6 1 7 0 .1 2 2 4 6 7 .7 3 .7 7 0 .0 0 0 3

s e a s o n 1 0 0 .2 9 5 6 0 .1 1 3 4 6 4 .8 2 .6 1 0 .0 1 1 3

s e a s o n 1 1 0 .1 3 8 1 0 .0 9 3 0 1 6 7 .7 1 .4 8 0 .1 4 2 2

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 2 5 2 0 .0 1 8 1 1 1 0 .1 - 6 .9 1 < .0 0 0 1

t e m p _ d e v 0 .0 9 7 3 8 0 .0 2 1 0 5 1 5 8 4 .6 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 5 .9 3 .3 5 0 .0 0 1 0

d a te 1 1 1 0 .1 4 7 .7 8 < .0 0 0 1

t e m p _ d e v 1 1 5 8 2 1 .4 0 < .0 0 0 1
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TP_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Dona and Roberts Bay

Parameter = Total Phosphorous  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 D R - 1  D R - 2  D R - 3  D R - 4  D R - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 5 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 0 1 .8 4 9 8 7 1 1 5

1 4 7 4 5 .9 6 5 2 1 1 2 1 .

2 2 7 2 1 .0 2 4 0 9 4 6 3 0 .0 3 1 4 4 5 6 7

3 2 7 1 7 .1 4 3 4 3 4 8 1 0 .0 0 5 1 5 2 7 1

4 1 7 1 6 .5 3 0 8 6 0 8 8 0 .0 0 0 2 7 3 3 0

5 1 7 1 6 .5 0 0 7 0 5 5 5 0 .0 0 0 0 0 1 4 6

6 1 7 1 6 .5 0 0 5 4 9 8 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 1 9 6 1 0 .0 0 2 5 9 0 0 .7 6 0 .2 2 4 5

V a r ia n c e I n t e r c e p t 0 .0 9 0 4 7 0 .0 2 0 3 4 4 .4 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t - 0 .3 8 8 9 0 .1 4 0 6 - 2 .7 7 0 .0 0 5 7

R e s id u a l 0 .1 7 2 2 0 .0 1 2 0 2 1 4 .3 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 1 6 .5

A IC  ( sm a lle r  is  b e t t e r ) 7 2 4 .5

A IC C  ( sm a lle r  is  b e t t e r ) 7 2 4 .6

B IC  ( sm a lle r  is  b e t t e r ) 7 2 2 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 8 0 .3 1 6 6 2 1 .8 2 9 9 5 9 .4 - 3 .6 8 0 .0 0 0 5

s e a s o n 1 0 .0 7 3 2 3 0 .1 9 2 7 4 8 .3 0 .3 8 0 .7 0 5 6

s e a s o n 2 0 .1 2 0 2 0 .1 6 4 2 8 0 .5 0 .7 3 0 .4 6 6 0

s e a s o n 3 0 .0 6 3 9 6 0 .1 6 8 5 6 3 .6 0 .3 8 0 .7 0 5 6

s e a s o n 4 0 .3 3 5 6 0 .1 6 6 7 8 1 .4 2 .0 1 0 .0 4 7 4

s e a s o n 5 - 0 .0 1 3 3 0 0 .1 6 6 4 7 3 .1 - 0 .0 8 0 .9 3 6 5

s e a s o n 6 - 0 .0 4 2 4 8 0 .1 6 7 1 7 9 - 0 .2 5 0 .8 0 0 0

s e a s o n 7 0 .0 3 5 2 4 0 .1 6 6 3 7 2 .7 0 .2 1 0 .8 3 2 8

s e a s o n 8 - 0 .0 2 2 4 8 0 .1 6 6 5 8 1 .6 - 0 .1 4 0 .8 9 2 9

s e a s o n 9 - 0 .2 1 8 4 0 .1 7 3 7 6 4 .7 - 1 .2 6 0 .2 1 3 1

s e a s o n 1 0 - 0 .1 2 9 7 0 .1 6 4 0 8 0 - 0 .7 9 0 .4 3 1 1

s e a s o n 1 1 0 .0 0 3 9 4 7 0 .1 8 8 3 4 5 .9 0 .0 2 0 .9 8 3 4

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 4 0 6 4 0 .0 1 0 8 7 5 9 .4 3 .7 4 0 .0 0 0 4

t e m p _ d e v 0 .0 0 7 2 2 3 0 .0 2 9 6 7 1 4 1 0 .2 4 0 .8 0 8 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 0 .9 1 .6 0 0 .1 1 6 6

d a te 1 1 5 9 .4 1 3 .9 7 0 .0 0 0 4

t e m p _ d e v 1 1 4 1 0 .0 6 0 .8 0 8 0
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Turb

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Dona and Roberts Bay

Parameter = Turbidity  (NTU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 2 0 6 1  0 6 2  0 6 6  0 6 7  0 6 8  0 6 9  0 7 3  0 7 4  0 7 5  0 7 6  0 8 0  0 8 1  0 8 2  0 8 3  0 9 1  0 9 2  0 9 3  0 9 4  1 0 6  1 0 7  1 0 8  1 0 9  1 1 0  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  1 3 3  1 3 4  1 3 5  1 3 6  1 3 7  1 3 8  4 6 6
6 2  6 7  6 8  6 9  7 3  7 4  7 5  7 6  8 0  8 1  8 2  8 3  9 2  9 3  9 4  9 6

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 2

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 6 5

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 7

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 3 0 6 .5 7 9 7 9 2 6 7

1 2 1 1 7 7 .5 9 2 9 1 9 8 8 0 .1 7 2 7 3 6 4 5

2 2 1 1 7 0 .6 3 9 3 9 6 2 0 0 .1 1 3 8 2 9 2 4

3 2 1 1 5 9 .7 5 3 0 3 0 7 5 0 .0 2 0 3 5 9 2 6

4 2 1 1 5 8 .1 8 0 8 3 0 8 4 0 .0 0 0 3 4 2 4 4

5 1 1 1 5 8 .1 5 5 4 4 4 9 6 0 .0 0 0 0 0 0 3 1

6 1 1 1 5 8 .1 5 5 4 2 2 1 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 4 5 1 0 .0 1 1 8 2 2 .0 7 0 .0 1 9 0

V a r ia n c e I n t e r c e p t 0 .2 6 1 1 0 .0 4 8 7 8 5 .3 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 7 6 3 0 .1 3 1 4 1 .3 4 0 .1 7 9 9

R e s id u a l 0 .3 0 9 0 0 .0 2 1 4 7 1 4 .3 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 1 5 8 .2

A IC  ( sm a lle r  is  b e t t e r ) 1 1 6 6 .2

A IC C  ( sm a lle r  is  b e t t e r ) 1 1 6 6 .2

B IC  ( sm a lle r  is  b e t t e r ) 1 1 7 4 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 9 7 .5 7 3 5 4 9 .4 6 5 2 2 5 .4 - 1 .9 7 0 .0 5 9 5

s e a s o n 1 - 0 .1 4 3 4 0 .2 5 1 1 6 9 .4 - 0 .5 7 0 .5 7 0 0

s e a s o n 2 - 0 .7 1 1 9 0 .2 6 9 0 9 2 .4 - 2 .6 5 0 .0 0 9 6

s e a s o n 3 - 0 .6 3 4 8 0 .2 7 2 5 9 4 - 2 .3 3 0 .0 2 2 0

s e a s o n 4 - 0 .5 3 7 9 0 .2 6 8 8 8 9 - 2 .0 0 0 .0 4 8 4

s e a s o n 5 - 0 .4 5 3 0 0 .2 6 9 7 9 0 .3 - 1 .6 8 0 .0 9 6 5

s e a s o n 6 - 0 .1 1 4 7 0 .2 6 8 8 8 9 .1 - 0 .4 3 0 .6 7 0 6

s e a s o n 7 0 .6 6 8 8 0 .2 6 9 3 9 0 2 .4 8 0 .0 1 4 9

s e a s o n 8 0 .8 1 2 2 0 .2 6 9 6 9 0 .7 3 .0 1 0 .0 0 3 4

s e a s o n 9 1 .2 2 4 0 0 .2 7 2 8 9 4 .1 4 .4 9 < .0 0 0 1

s e a s o n 1 0 0 .9 4 5 7 0 .2 6 8 5 9 3 3 .5 2 0 .0 0 0 7

s e a s o n 1 1 0 .2 3 8 2 0 .2 5 0 3 6 6 .7 0 .9 5 0 .3 4 4 8

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 4 9 2 3 0 .0 2 4 6 4 2 5 .4 2 .0 0 0 .0 5 6 5

t e m p _ d e v 0 .0 5 4 3 9 0 .0 4 6 1 3 2 4 3 1 .1 8 0 .2 3 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 6 9 .6 1 < .0 0 0 1

d a te 1 1 2 5 .4 3 .9 9 0 .0 5 6 5

t e m p _ d e v 1 2 4 3 1 .3 9 0 .2 3 9 6
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CHLAC_ugl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum East Wall

Parameter = Chlorophyll-a (Corrected)  (ug/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 2 0 6 1  0 6 2  0 6 6  0 6 7  0 6 8  0 6 9  0 7 3  0 7 4  0 7 5  0 7 6  0 8 0  0 8 1  0 8 2  0 8 3  0 9 1  0 9 2  0 9 3  0 9 4  1 0 6  1 0 7  1 0 8  1 0 9  1 1 0  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  1 3 3  1 3 4  1 3 5  1 3 6  1 3 7  1 3 8  4 6 6
6 2  6 7  6 8  6 9  7 3  7 4  7 5  7 6  8 0  8 1  8 2  8 3  9 2  9 3  9 4  9 6

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 2

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 7 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 5 8 .1 5 2 9 7 4 4 6

1 2 4 7 5 .0 4 0 6 3 0 5 7 0 .0 6 7 6 8 5 5 0

2 1 4 5 2 .0 0 3 9 7 2 5 9 0 .0 2 1 5 5 1 0 4

3 1 4 4 4 .3 1 2 5 8 1 7 8 0 .0 0 6 1 5 5 4 1

4 1 4 4 2 .2 5 1 1 8 6 0 2 0 .0 0 0 7 0 9 6 1

5 1 4 4 2 .0 2 6 5 8 2 0 1 0 .0 0 0 0 1 9 0 8

6 1 4 4 2 .0 2 0 9 3 6 1 9 0 .0 0 0 0 0 0 0 2

7 1 4 4 2 .0 2 0 9 3 0 4 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 9 3 5 0 .0 1 1 7 2 3 .3 6 0 .0 0 0 4

V a r ia n c e I n t e r c e p t 0 .3 5 0 8 0 .0 8 4 8 8 4 .1 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 3 6 2 0 .0 9 1 0 9 6 .9 8 < .0 0 0 1

R e s id u a l 0 .0 5 9 7 6 0 .0 0 4 3 0 9 1 3 .8 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 4 2 .0

A IC  ( sm a lle r  is  b e t t e r ) 4 5 0 .0

A IC C  ( sm a lle r  is  b e t t e r ) 4 5 0 .1

B IC  ( sm a lle r  is  b e t t e r ) 4 5 7 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 6 1 .5 4 8 5 .6 7 1 9 9 .1 6 1 .8 9 0 .0 9 1 4

s e a s o n 1 - 0 .2 0 6 7 0 .1 8 7 1 7 6 - 1 .1 1 0 .2 7 2 6

s e a s o n 2 - 0 .3 5 2 5 0 .2 3 0 5 8 2 .2 - 1 .5 3 0 .1 3 0 0

s e a s o n 3 - 0 .4 3 5 8 0 .2 5 3 3 8 1 .2 - 1 .7 2 0 .0 8 9 1

s e a s o n 4 - 0 .4 5 5 2 0 .2 6 4 5 7 5 .1 - 1 .7 2 0 .0 8 9 4

s e a s o n 5 - 0 .5 2 6 0 0 .2 7 0 6 7 1 .4 - 1 .9 4 0 .0 5 5 9

s e a s o n 6 - 0 .6 6 4 6 0 .2 7 2 0 7 0 - 2 .4 4 0 .0 1 7 1

s e a s o n 7 0 .2 9 4 3 0 .2 6 9 7 7 1 .8 1 .0 9 0 .2 7 8 9

s e a s o n 8 0 .5 9 3 8 0 .2 6 2 9 7 6 .2 2 .2 6 0 .0 2 6 8

s e a s o n 9 0 .9 0 0 9 0 .2 4 9 5 8 0 .8 3 .6 1 0 .0 0 0 5

s e a s o n 1 0 0 .8 4 0 7 0 .2 2 5 6 8 1 .4 3 .7 3 0 .0 0 0 4

s e a s o n 1 1 0 .2 7 9 3 0 .1 7 9 9 7 4 .1 1 .5 5 0 .1 2 4 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 7 8 8 6 0 .0 4 2 6 7 9 .1 6 - 1 .8 5 0 .0 9 7 1

t e m p _ d e v - 0 .1 1 1 2 0 .0 2 6 2 2 4 0 4 - 4 .2 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 2 .5 5 .1 2 < .0 0 0 1

d a te 1 1 9 .1 6 3 .4 1 0 .0 9 7 1

t e m p _ d e v 1 4 0 4 1 7 .9 8 < .0 0 0 1
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Log Scale
COLOR

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum East Wall

Parameter = Color  (PCU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 2 0 6 1  0 6 2  0 6 6  0 6 7  0 6 8  0 6 9  0 7 3  0 7 4  0 7 5  0 7 6  0 8 0  0 8 1  0 8 2  0 8 3  0 9 1  0 9 2  0 9 3  0 9 4  1 0 6  1 0 7  1 0 8  1 0 9  1 1 0  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  1 3 3  1 3 4  1 3 5  1 3 6  1 3 7  1 3 8  4 6 6
6 2  6 7  6 8  6 9  7 3  7 4  7 5  7 6  8 0  8 1  8 2  8 3  9 2  9 3  9 4  9 6

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 2

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 7 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 4 4 .4 2 8 5 7 3 1 3

1 2 - 4 0 7 .2 3 1 6 3 7 2 4 0 .0 1 0 9 2 4 0 2

2 1 - 4 1 6 .8 3 4 8 2 1 3 8 0 .0 0 3 6 5 9 4 2

3 2 - 4 1 9 .6 6 2 5 4 0 1 1 0 .0 0 0 8 4 6 2 9

4 1 - 4 2 0 .3 1 9 8 8 0 8 9 0 .0 0 0 0 1 2 4 4

5 1 - 4 2 0 .3 2 9 0 0 1 1 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 2 0 1 3 0 .0 0 0 9 0 1 2 .2 3 0 .0 1 2 8

V a r ia n c e I n t e r c e p t 0 .0 3 6 2 5 0 .0 0 8 9 2 1 4 .0 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 5 2 5 0 .0 8 9 0 8 7 .3 3 < .0 0 0 1

R e s id u a l 0 .0 1 6 4 3 0 .0 0 1 1 5 5 1 4 .2 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 4 2 0 .3

A IC  ( sm a lle r  is  b e t t e r ) - 4 1 2 .3

A IC C  ( sm a lle r  is  b e t t e r ) - 4 1 2 .3

B IC  ( sm a lle r  is  b e t t e r ) - 4 0 4 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 6 6 .4 1 8 4 2 8 .4 9 8 0 9 .4 4 - 2 .3 3 0 .0 4 3 5

s e a s o n 1 0 .0 1 6 5 7 0 .0 6 2 6 9 8 2 .4 0 .2 6 0 .7 9 2 2

s e a s o n 2 0 .0 2 9 3 2 0 .0 7 6 1 4 8 2 .9 0 .3 9 0 .7 0 1 1

s e a s o n 3 0 .0 5 0 2 3 0 .0 8 3 2 0 8 1 .8 0 .6 0 0 .5 4 7 7

s e a s o n 4 0 .0 2 9 3 9 0 .0 8 6 7 9 7 7 .3 0 .3 4 0 .7 3 5 8

s e a s o n 5 0 .0 6 3 5 9 0 .0 8 8 8 6 7 4 .9 0 .7 2 0 .4 7 6 5

s e a s o n 6 0 .0 6 3 1 8 0 .0 8 9 2 6 7 3 .6 0 .7 1 0 .4 8 1 3

s e a s o n 7 - 0 .1 2 2 4 0 .0 8 8 5 9 7 5 .3 - 1 .3 8 0 .1 7 1 3

s e a s o n 8 - 0 .2 0 2 8 0 .0 8 6 3 8 7 8 .6 - 2 .3 5 0 .0 2 1 4

s e a s o n 9 - 0 .3 4 2 9 0 .0 8 2 0 2 8 1 .3 - 4 .1 8 < .0 0 0 1

s e a s o n 1 0 - 0 .1 9 2 0 0 .0 7 4 6 2 8 2 .4 - 2 .5 7 0 .0 1 1 9

s e a s o n 1 1 - 0 .0 9 8 6 0 0 .0 6 0 7 1 8 2 .8 - 1 .6 2 0 .1 0 8 2

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 3 8 4 0 0 .0 1 4 1 9 9 .4 3 2 .7 1 0 .0 2 3 2

t e m p _ d e v 0 .0 1 6 0 2 0 .0 1 1 3 0 2 5 7 1 .4 2 0 .1 5 7 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 8 .7 3 .0 0 0 .0 0 2 2

d a te 1 1 9 .4 3 7 .3 2 0 .0 2 3 2

t e m p _ d e v 1 2 5 7 2 .0 1 0 .1 5 7 5
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
COND

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum East Wall

Parameter = Specific Conductance  (uS/cm) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 2 0 6 1  0 6 2  0 6 6  0 6 7  0 6 8  0 6 9  0 7 3  0 7 4  0 7 5  0 7 6  0 8 0  0 8 1  0 8 2  0 8 3  0 9 1  0 9 2  0 9 3  0 9 4  1 0 6  1 0 7  1 0 8  1 0 9  1 1 0  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  1 3 3  1 3 4  1 3 5  1 3 6  1 3 7  1 3 8  4 6 6
6 2  6 7  6 8  6 9  7 3  7 4  7 5  7 6  8 0  8 1  8 2  8 3  9 2  9 3  9 4  9 6

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 2

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 7 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 7 6 0 .8 3 9 4 3 2 1 6

1 3 1 6 3 3 .2 4 3 3 9 5 0 7 1 .2 1 3 3 6 8 9 3

2 2 1 6 2 4 .1 6 7 4 7 3 1 6 0 .0 2 8 8 1 4 0 1

3 2 1 6 2 2 .1 9 3 4 4 8 8 0 0 .0 0 6 2 7 0 2 4

4 1 1 6 2 0 .0 3 1 5 4 6 6 9 0 .0 0 0 6 5 2 0 7

5 1 1 6 1 9 .8 2 3 5 2 7 8 1 0 .0 0 0 0 1 1 6 7

6 1 1 6 1 9 .8 2 0 0 3 5 8 6 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 5 7 1 0 .0 5 0 6 5 3 .1 0 0 .0 0 1 0

V a r ia n c e I n t e r c e p t 0 .4 6 9 4 0 .0 9 3 8 2 5 .0 0 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 4 5 0 0 .1 3 2 0 1 .8 6 0 .0 6 3 4

R e s id u a l 0 .6 6 7 2 0 .0 4 6 4 0 1 4 .3 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 6 1 9 .8

A IC  ( sm a lle r  is  b e t t e r ) 1 6 2 7 .8

A IC C  ( sm a lle r  is  b e t t e r ) 1 6 2 7 .9

B IC  ( sm a lle r  is  b e t t e r ) 1 6 3 5 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 5 8 .1 2 5 2 7 2 .1 2 5 3 2 4 .1 - 0 .8 1 0 .4 2 8 2

s e a s o n 1 - 0 .0 8 6 0 6 0 .3 3 5 5 7 2 .3 - 0 .2 6 0 .7 9 8 3

s e a s o n 2 0 .1 6 1 2 0 .3 6 5 3 9 0 .6 0 .4 4 0 .6 6 0 0

s e a s o n 3 - 0 .5 0 8 1 0 .3 7 0 4 9 0 .3 - 1 .3 7 0 .1 7 3 6

s e a s o n 4 - 1 .2 9 8 9 0 .3 6 8 0 8 5 .9 - 3 .5 3 0 .0 0 0 7

s e a s o n 5 - 1 .3 2 5 6 0 .3 6 9 2 8 6 .6 - 3 .5 9 0 .0 0 0 5

s e a s o n 6 - 1 .2 3 9 1 0 .3 6 8 2 8 5 .5 - 3 .3 7 0 .0 0 1 1

s e a s o n 7 - 1 .8 8 8 1 0 .3 6 9 1 8 6 .7 - 5 .1 2 < .0 0 0 1

s e a s o n 8 - 1 .7 7 4 0 0 .3 6 9 4 8 8 - 4 .8 0 < .0 0 0 1

s e a s o n 9 - 2 .2 0 4 5 0 .3 6 8 0 8 9 .4 - 5 .9 9 < .0 0 0 1

s e a s o n 1 0 - 1 .6 6 4 1 0 .3 6 4 0 9 1 .1 - 4 .5 7 < .0 0 0 1

s e a s o n 1 1 - 1 .1 8 5 1 0 .3 3 4 2 7 0 .7 - 3 .5 5 0 .0 0 0 7

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 3 2 9 0 0 .0 3 5 9 2 2 4 .1 0 .9 2 0 .3 6 8 9

t e m p _ d e v - 0 .1 4 1 5 0 .0 6 4 5 0 2 2 1 - 2 .1 9 0 .0 2 9 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 5 .8 7 .2 0 < .0 0 0 1

d a te 1 1 2 4 .1 0 .8 4 0 .3 6 8 9

t e m p _ d e v 1 2 2 1 4 .8 1 0 .0 2 9 3



1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
DO_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum East Wall

Parameter = Dissolved Oxygen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 2 0 6 1  0 6 2  0 6 6  0 6 7  0 6 8  0 6 9  0 7 3  0 7 4  0 7 5  0 7 6  0 8 0  0 8 1  0 8 2  0 8 3  0 9 1  0 9 2  0 9 3  0 9 4  1 0 6  1 0 7  1 0 8  1 0 9  1 1 0  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  1 3 3  1 3 4  1 3 5  1 3 6  1 3 7  1 3 8  4 6 6
6 2  6 7  6 8  6 9  7 3  7 4  7 5  7 6  8 0  8 1  8 2  8 3  9 2  9 3  9 4  9 6

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 2

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 0 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 8 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 5 2 2 .1 9 7 5 9 9 1 4

1 3 4 8 7 .2 8 9 8 3 9 9 5 2 .9 4 9 3 7 1 1 7

2 2 4 8 0 .1 8 2 9 7 5 5 6 0 .0 2 8 3 7 0 1 1

3 2 4 7 9 .7 9 2 3 2 2 9 5 0 .0 0 4 6 8 8 1 6

4 1 4 7 9 .6 7 6 5 8 2 6 5 0 .0 0 0 0 7 8 8 3

5 1 4 7 9 .6 7 4 7 4 8 8 9 0 .0 0 0 0 0 0 0 3

6 1 4 7 9 .6 7 4 7 4 8 3 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 5 7 0 0 .0 1 6 3 9 2 .1 8 0 .0 1 4 7

V a r ia n c e I n t e r c e p t 0 .1 0 4 2 0 .0 3 1 4 3 3 .3 2 0 .0 0 0 5

S P (P O W ) I n t e r c e p t 0 .1 8 3 6 0 .2 0 3 7 0 .9 0 0 .3 6 7 3

R e s id u a l 0 .1 9 2 1 0 .0 1 9 2 9 9 .9 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 7 9 .7

A IC  ( sm a lle r  is  b e t t e r ) 4 8 7 .7

A IC C  ( sm a lle r  is  b e t t e r ) 4 8 7 .8

B IC  ( sm a lle r  is  b e t t e r ) 4 9 5 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 7 2 .8 3 6 6 .7 3 0 4 1 3 .7 4 .0 9 0 .0 0 1 2

s e a s o n 1 - 0 .2 4 3 5 0 .2 3 1 1 3 5 .8 - 1 .0 5 0 .2 9 9 0

s e a s o n 2 - 0 .2 6 6 0 0 .2 4 5 6 4 5 .2 - 1 .0 8 0 .2 8 4 5

s e a s o n 3 - 0 .2 5 0 0 0 .2 4 9 1 4 8 .1 - 1 .0 0 0 .3 2 0 5

s e a s o n 4 - 0 .3 2 7 6 0 .2 3 4 6 4 5 .4 - 1 .4 0 0 .1 6 9 5

s e a s o n 5 - 0 .2 7 9 5 0 .2 3 7 7 4 7 .4 - 1 .1 8 0 .2 4 5 6

s e a s o n 6 - 0 .3 3 1 3 0 .2 3 2 5 4 4 .2 - 1 .4 2 0 .1 6 1 2

s e a s o n 7 0 .1 2 6 1 0 .2 3 2 8 4 4 .9 0 .5 4 0 .5 9 0 9

s e a s o n 8 0 .2 2 9 2 0 .2 4 9 6 4 8 .6 0 .9 2 0 .3 6 3 0

s e a s o n 9 0 .3 1 0 6 0 .2 5 1 2 4 7 .6 1 .2 4 0 .2 2 2 3

s e a s o n 1 0 0 .3 3 2 0 0 .2 4 3 7 4 4 .1 1 .3 6 0 .1 8 0 1

s e a s o n 1 1 0 .1 3 2 7 0 .2 2 8 4 3 2 .5 0 .5 8 0 .5 6 5 3

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 3 5 5 0 .0 3 3 2 7 1 3 .7 - 4 .0 7 0 .0 0 1 2

t e m p _ d e v 0 .0 2 1 8 4 0 .0 4 8 5 8 1 5 2 0 .4 5 0 .6 5 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 3 7 2 .0 0 0 .0 5 7 4

d a te 1 1 1 3 .7 1 6 .6 0 0 .0 0 1 2

t e m p _ d e v 1 1 5 2 0 .2 0 0 .6 5 3 6



-1

0

1

2

3

4

5

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Kd

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum East Wall

Parameter = Light Attenuation Coefficient  (1/m) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 2 0 6 1  0 6 2  0 6 6  0 6 7  0 6 8  0 6 9  0 7 3  0 7 4  0 7 5  0 7 6  0 8 0  0 8 1  0 8 2  0 8 3  0 9 1  0 9 2  0 9 3  0 9 4  1 0 6  1 0 7  1 0 8  1 0 9  1 1 0  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  1 3 3  1 3 4  1 3 5  1 3 6  1 3 7  1 3 8  4 6 6
6 2  6 7  6 8  6 9  7 3  7 4  7 5  7 6  8 0  8 1  8 2  8 3  9 2  9 3  9 4  9 6

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 2

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 4 8

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 4

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 4 9 0 .0 2 3 0 2 2 6 2

1 2 9 8 6 .9 0 2 8 2 2 2 2 2 .4 6 7 8 7 8 2 0

2 1 9 7 9 .0 0 8 2 4 9 3 8 0 .8 4 2 6 0 6 8 2

3 2 9 7 7 .7 6 4 8 7 6 3 2 0 .1 0 7 5 5 0 8 9

4 1 9 7 7 .5 5 2 2 7 7 1 1 0 .0 0 3 0 2 7 5 3

5 1 9 7 7 .5 4 6 3 3 2 9 1 0 .0 0 0 0 0 1 6 3

6 1 9 7 7 .5 4 6 3 2 9 7 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 9 4 1 1 0 .0 0 7 2 3 2 1 .3 0 0 .0 9 6 6

V a r ia n c e I n t e r c e p t 0 .7 8 5 9 0 .2 1 4 6 3 .6 6 0 .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .7 0 6 3 0 .0 8 4 1 3 8 .4 0 < .0 0 0 1

R e s id u a l 0 .2 0 9 6 0 .0 1 5 0 2 1 3 .9 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 7 7 .5

A IC  ( sm a lle r  is  b e t t e r ) 9 8 5 .5

A IC C  ( sm a lle r  is  b e t t e r ) 9 8 5 .6

B IC  ( sm a lle r  is  b e t t e r ) 9 9 3 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 9 0 .1 3 4 0 1 4 1 .7 4 7 .4 9 - 0 .6 4 0 .5 4 3 8

s e a s o n 1 0 .0 5 7 7 2 0 .2 6 2 4 8 2 .1 0 .2 2 0 .8 2 6 4

s e a s o n 2 0 .1 2 3 6 0 .3 2 5 4 8 3 .4 0 .3 8 0 .7 0 5 0

s e a s o n 3 - 0 .0 3 8 3 2 0 .3 6 1 4 8 3 .8 - 0 .1 1 0 .9 1 5 8

s e a s o n 4 0 .2 3 7 8 0 .3 7 9 8 7 9 .6 0 .6 3 0 .5 3 3 0

s e a s o n 5 0 .1 4 8 6 0 .3 9 6 4 7 8 .7 0 .3 7 0 .7 0 8 8

s e a s o n 6 - 0 .2 3 1 9 0 .3 9 3 4 7 6 .8 - 0 .5 9 0 .5 5 7 3

s e a s o n 7 0 .1 7 4 2 0 .3 8 9 6 7 8 .3 0 .4 5 0 .6 5 6 0

s e a s o n 8 - 0 .1 1 7 4 0 .3 7 7 5 8 0 .8 - 0 .3 1 0 .7 5 6 7

s e a s o n 9 0 .6 7 5 5 0 .3 5 4 9 8 2 .6 1 .9 0 0 .0 6 0 5

s e a s o n 1 0 0 .3 1 0 0 0 .3 1 8 0 8 2 .9 0 .9 7 0 .3 3 2 6

s e a s o n 1 1 0 .2 0 2 3 0 .2 6 1 8 8 1 .9 0 .7 7 0 .4 4 1 9

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 4 3 1 3 0 .0 7 0 6 0 7 .4 9 0 .6 1 0 .5 5 9 4

t e m p _ d e v 0 .0 6 1 9 1 0 .0 4 4 2 2 3 0 6 1 .4 0 0 .1 6 2 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 9 .5 1 .5 6 0 .1 2 7 7

d a te 1 1 7 .4 9 0 .3 7 0 .5 5 9 4

t e m p _ d e v 1 3 0 6 1 .9 6 0 .1 6 2 5



-6

-5

-4

-3

-2

-1

0

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
NH3_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum East Wall

Parameter = Ammonia as N Total  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 2 0 6 1  0 6 2  0 6 6  0 6 7  0 6 8  0 6 9  0 7 3  0 7 4  0 7 5  0 7 6  0 8 0  0 8 1  0 8 2  0 8 3  0 9 1  0 9 2  0 9 3  0 9 4  1 0 6  1 0 7  1 0 8  1 0 9  1 1 0  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  1 3 3  1 3 4  1 3 5  1 3 6  1 3 7  1 3 8  4 6 6
6 2  6 7  6 8  6 9  7 3  7 4  7 5  7 6  8 0  8 1  8 2  8 3  9 2  9 3  9 4  9 6

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 2

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 0 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 8 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 7 4 7 .5 9 0 6 8 8 9 4

1 4 5 2 8 .2 6 8 7 3 8 8 3 0 .1 3 4 9 0 6 8 3

2 1 5 1 3 .6 5 9 5 0 1 2 7 0 .0 2 4 1 9 9 9 9

3 1 5 1 0 .6 6 1 6 1 1 9 5 0 .0 1 4 9 5 2 4 0

4 2 5 0 9 .8 5 2 0 8 4 8 8 0 .0 0 9 2 9 9 5 1

5 1 5 0 8 .8 2 9 3 9 3 9 3 0 .0 0 0 3 1 4 4 3

6 1 5 0 8 .7 9 6 7 4 9 1 6 0 .0 0 0 0 0 1 3 3

7 1 5 0 8 .7 9 6 6 1 4 6 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 . . .

V a r ia n c e I n t e r c e p t 0 .2 6 4 3 0 .0 7 6 3 1 3 .4 6 0 .0 0 0 3

S P (P O W ) I n t e r c e p t 0 .6 1 7 9 0 .1 1 6 3 5 .3 1 < .0 0 0 1

R e s id u a l 0 .1 3 8 5 0 .0 1 0 8 5 1 2 .7 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 0 8 .8

A IC  ( sm a lle r  is  b e t t e r ) 5 1 4 .8

A IC C  ( sm a lle r  is  b e t t e r ) 5 1 4 .9

B IC  ( sm a lle r  is  b e t t e r ) 5 2 0 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 8 9 .7 4 1 1 3 .0 8 9 .5 5 3 .4 5 0 .0 0 6 7

s e a s o n 1 - 0 .1 2 4 2 0 .2 0 7 0 5 3 .9 - 0 .6 0 0 .5 5 1 1

s e a s o n 2 - 0 .0 6 4 9 5 0 .2 5 3 8 5 6 .8 - 0 .2 6 0 .7 9 8 9

s e a s o n 3 - 0 .0 1 3 8 6 0 .2 7 8 2 5 6 .4 - 0 .0 5 0 .9 6 0 4

s e a s o n 4 - 0 .0 1 0 9 2 0 .2 8 7 9 5 1 .2 - 0 .0 4 0 .9 6 9 9

s e a s o n 5 - 0 .2 9 5 0 0 .2 9 4 0 4 9 .2 - 1 .0 0 0 .3 2 0 7

s e a s o n 6 - 0 .0 7 7 1 3 0 .2 9 4 4 4 8 .6 - 0 .2 6 0 .7 9 4 5

s e a s o n 7 - 0 .0 2 2 8 2 0 .2 8 8 0 4 9 .1 - 0 .0 8 0 .9 3 7 2

s e a s o n 8 - 0 .1 1 0 3 0 .2 8 6 5 5 3 .7 - 0 .3 8 0 .7 0 1 8

s e a s o n 9 0 .3 1 8 5 0 .2 7 2 7 5 6 .6 1 .1 7 0 .2 4 7 6

s e a s o n 1 0 0 .2 8 0 4 0 .2 4 1 5 5 7 .4 1 .1 6 0 .2 5 0 3

s e a s o n 1 1 - 0 .0 0 5 2 8 0 .2 0 6 3 5 5 - 0 .0 3 0 .9 7 9 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 9 6 3 0 .0 5 6 2 9 9 .5 5 - 3 .4 9 0 .0 0 6 3

t e m p _ d e v - 0 .0 4 9 4 8 0 .0 4 1 2 3 1 6 5 - 1 .2 0 0 .2 3 1 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 2 .5 0 .8 0 0 .6 3 5 7

d a te 1 1 9 .5 5 1 2 .1 6 0 .0 0 6 3

t e m p _ d e v 1 1 6 5 1 .4 4 0 .2 3 1 9



-6

-5

-4

-3

-2

-1

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
NO23_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum East Wall

Parameter = Nitrate+Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 2 0 6 1  0 6 2  0 6 6  0 6 7  0 6 8  0 6 9  0 7 3  0 7 4  0 7 5  0 7 6  0 8 0  0 8 1  0 8 2  0 8 3  0 9 1  0 9 2  0 9 3  0 9 4  1 0 6  1 0 7  1 0 8  1 0 9  1 1 0  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  1 3 3  1 3 4  1 3 5  1 3 6  1 3 7  1 3 8  4 6 6
6 2  6 7  6 8  6 9  7 3  7 4  7 5  7 6  8 0  8 1  8 2  8 3  9 2  9 3  9 4  9 6

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 2

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 6 8

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 4

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 3 4 2 .7 2 2 5 2 8 2 0

1 3 - 6 1 5 .0 5 3 1 4 9 5 9 0 .0 2 4 1 0 7 7 3

2 2 - 6 2 4 .3 1 6 4 1 9 7 5 0 .0 1 5 8 8 9 2 3

3 2 - 6 4 0 .8 0 1 9 8 3 8 0 0 .0 0 4 0 3 1 7 5

4 2 - 6 4 4 .4 2 5 9 1 1 4 3 0 .0 0 0 1 5 8 3 7

5 1 - 6 4 4 .5 6 4 2 7 2 2 9 0 .0 0 0 0 0 1 1 2

6 1 - 6 4 4 .5 6 5 2 0 9 2 6 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 2 6 1 0 0 .0 0 0 8 4 8 3 .0 8 0 .0 0 1 0

V a r ia n c e I n t e r c e p t 0 .0 1 8 9 6 0 .0 0 3 0 8 3 6 .1 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .0 0 2 1 4 4 0 .1 2 0 1 0 .0 2 0 .9 8 5 8

R e s id u a l 0 .0 0 9 8 6 4 0 .0 0 0 6 9 4 1 4 .2 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 6 4 4 .6

A IC  ( sm a lle r  is  b e t t e r ) - 6 3 6 .6

A IC C  ( sm a lle r  is  b e t t e r ) - 6 3 6 .5

B IC  ( sm a lle r  is  b e t t e r ) - 6 2 8 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 3 1 .9 2 1 6 1 1 .1 3 6 2 3 3 .6 - 2 .8 7 0 .0 0 7 1

s e a s o n 1 - 0 .0 2 7 2 4 0 .0 6 8 5 0 6 6 .1 - 0 .4 0 0 .6 9 2 1

s e a s o n 2 0 .0 6 0 0 1 0 .0 7 1 1 9 9 3 .8 0 .8 4 0 .4 0 1 4

s e a s o n 3 0 .0 6 4 2 2 0 .0 6 8 7 1 9 4 .1 0 .9 3 0 .3 5 2 4

s e a s o n 4 0 .1 1 3 8 0 .0 6 8 4 5 9 2 .9 1 .6 6 0 .0 9 9 7

s e a s o n 5 0 .0 9 5 3 6 0 .0 6 8 5 5 9 3 .6 1 .3 9 0 .1 6 7 5

s e a s o n 6 0 .1 6 8 2 0 .0 6 8 5 1 9 3 .4 2 .4 5 0 .0 1 5 9

s e a s o n 7 0 .0 8 3 0 6 0 .0 6 8 5 3 9 3 .7 1 .2 1 0 .2 2 8 5

s e a s o n 8 0 .1 4 2 3 0 .0 6 8 5 2 9 3 .8 2 .0 8 0 .0 4 0 5

s e a s o n 9 - 0 .0 6 1 5 8 0 .0 6 8 4 5 9 3 .4 - 0 .9 0 0 .3 7 0 6

s e a s o n 1 0 - 0 .0 1 0 3 1 0 .0 6 9 0 2 9 4 .2 - 0 .1 5 0 .8 8 1 6

s e a s o n 1 1 - 0 .0 9 9 5 6 0 .0 6 8 5 2 6 2 - 1 .4 5 0 .1 5 1 3

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 9 8 4 0 .0 0 5 5 4 6 3 3 .6 3 .5 8 0 .0 0 1 1

t e m p _ d e v 0 .0 3 3 9 1 0 .0 0 9 7 8 8 3 6 5 3 .4 6 0 .0 0 0 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 5 .8 2 .9 6 0 .0 0 2 6

d a te 1 1 3 3 .6 1 2 .8 0 0 .0 0 1 1

t e m p _ d e v 1 3 6 5 1 2 .0 0 0 .0 0 0 6



7.0
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
8.0
8.1
8.2
8.3
8.4
8.5
8.6
8.7

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
PH

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum East Wall

Parameter = pH  (SU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 2 0 6 1  0 6 2  0 6 6  0 6 7  0 6 8  0 6 9  0 7 3  0 7 4  0 7 5  0 7 6  0 8 0  0 8 1  0 8 2  0 8 3  0 9 1  0 9 2  0 9 3  0 9 4  1 0 6  1 0 7  1 0 8  1 0 9  1 1 0  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  1 3 3  1 3 4  1 3 5  1 3 6  1 3 7  1 3 8  4 6 6
6 2  6 7  6 8  6 9  7 3  7 4  7 5  7 6  8 0  8 1  8 2  8 3  9 2  9 3  9 4  9 6

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 2

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 7 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 2 .7 5 6 6 4 9 4 6

1 2 - 5 3 6 .6 0 0 0 2 4 6 0 0 .0 1 7 9 7 1 5 2

2 1 - 5 5 4 .1 9 4 3 0 7 8 6 0 .0 0 6 4 9 2 3 6

3 2 - 5 6 0 .6 5 1 0 2 8 5 9 0 .0 0 1 8 7 8 9 8

4 1 - 5 6 2 .3 9 7 2 6 4 9 2 0 .0 0 0 2 1 3 8 3

5 1 - 5 6 2 .5 8 3 0 6 7 9 9 0 .0 0 0 0 0 5 4 9

6 1 - 5 6 2 .5 8 7 5 2 0 6 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 2 9 7 6 0 .0 0 1 0 3 9 2 .8 6 0 .0 0 2 1

V a r ia n c e I n t e r c e p t 0 .0 4 6 0 1 0 .0 1 1 7 8 3 .9 0 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 8 2 8 0 .0 8 3 4 7 8 .1 8 < .0 0 0 1

R e s id u a l 0 .0 1 1 3 3 0 .0 0 0 8 0 0 1 4 .1 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 5 6 2 .6

A IC  ( sm a lle r  is  b e t t e r ) - 5 5 4 .6

A IC C  ( sm a lle r  is  b e t t e r ) - 5 5 4 .5

B IC  ( sm a lle r  is  b e t t e r ) - 5 4 6 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 7 8 .3 7 9 1 3 3 .2 8 6 0 8 .5 9 - 2 .3 5 0 .0 4 4 2

s e a s o n 1 0 .0 2 0 2 2 0 .0 6 5 1 5 8 2 .4 0 .3 1 0 .7 5 7 0

s e a s o n 2 0 .0 5 0 8 9 0 .0 8 0 5 3 8 4 .4 0 .6 3 0 .5 2 9 1

s e a s o n 3 0 .0 5 4 3 4 0 .0 8 8 8 9 8 3 .4 0 .6 1 0 .5 4 2 7

s e a s o n 4 0 .0 3 1 8 5 0 .0 9 3 4 2 7 9 .2 0 .3 4 0 .7 3 4 0

s e a s o n 5 0 .0 8 5 6 8 0 .0 9 5 9 0 7 6 .6 0 .8 9 0 .3 7 4 4

s e a s o n 6 0 .0 7 2 4 3 0 .0 9 6 4 8 7 5 .5 0 .7 5 0 .4 5 5 1

s e a s o n 7 - 0 .1 3 6 8 0 .0 9 5 5 7 7 7 - 1 .4 3 0 .1 5 6 4

s e a s o n 8 - 0 .2 3 0 9 0 .0 9 2 8 2 8 0 .1 - 2 .4 9 0 .0 1 4 9

s e a s o n 9 - 0 .3 8 4 8 0 .0 8 7 5 9 8 3 .1 - 4 .3 9 < .0 0 0 1

s e a s o n 1 0 - 0 .2 2 4 9 0 .0 7 8 7 5 8 3 .9 - 2 .8 6 0 .0 0 5 4

s e a s o n 1 1 - 0 .0 6 4 0 5 0 .0 6 2 6 9 8 1 .9 - 1 .0 2 0 .3 0 9 9

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 4 0 6 9 0 .0 1 6 5 8 8 .5 9 2 .4 5 0 .0 3 7 7

t e m p _ d e v 0 .0 2 7 9 5 0 .0 1 0 4 4 3 3 2 2 .6 8 0 .0 0 7 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 8 .9 3 .4 4 0 .0 0 0 6

d a te 1 1 8 .5 9 6 .0 2 0 .0 3 7 7

t e m p _ d e v 1 3 3 2 7 .1 7 0 .0 0 7 8



1

2

3

4

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Salinity

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum East Wall

Parameter = Salinity  (ppt) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 2 0 6 1  0 6 2  0 6 6  0 6 7  0 6 8  0 6 9  0 7 3  0 7 4  0 7 5  0 7 6  0 8 0  0 8 1  0 8 2  0 8 3  0 9 1  0 9 2  0 9 3  0 9 4  1 0 6  1 0 7  1 0 8  1 0 9  1 1 0  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  1 3 3  1 3 4  1 3 5  1 3 6  1 3 7  1 3 8  4 6 6
6 2  6 7  6 8  6 9  7 3  7 4  7 5  7 6  8 0  8 1  8 2  8 3  9 2  9 3  9 4  9 6

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 2

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 7 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 5 9 4 .1 6 2 2 9 4 1 8

1 4 - 2 1 8 6 .6 3 2 2 9 2 3 1 0 .1 1 9 7 6 3 9 9

2 1 - 2 4 2 2 .6 7 1 2 1 9 4 2 0 .0 3 1 6 7 2 7 1

3 1 - 2 4 9 1 .0 2 1 2 7 7 6 8 .

4 1 - 2 5 1 3 .3 7 5 3 1 4 6 6 0 .0 0 2 7 9 2 4 3

5 2 - 2 5 1 9 .1 9 6 5 4 3 4 9 0 .0 0 0 3 0 2 8 0

6 1 - 2 5 1 9 .7 7 0 8 3 9 7 0 0 .0 0 0 0 0 4 3 1

7 1 - 2 5 1 9 .7 7 8 5 7 4 4 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 6 .1 3 8 E - 6 7 .7 6 1 E - 6 0 .7 9 0 .2 1 4 5

V a r ia n c e I n t e r c e p t 0 .0 0 3 9 4 5 0 .0 0 0 6 2 1 6 .3 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 0 9 1 0 .1 0 3 6 2 .0 2 0 .0 4 3 6

R e s id u a l 0 .0 0 0 2 8 0 0 .0 0 0 0 1 9 1 4 .4 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 2 5 1 9 .8

A IC  ( sm a lle r  is  b e t t e r ) - 2 5 1 1 .8

A IC C  ( sm a lle r  is  b e t t e r ) - 2 5 1 1 .7

B IC  ( sm a lle r  is  b e t t e r ) - 2 5 0 4 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 4 .8 3 1 8 5 .7 0 5 7 2 3 .3 2 .6 0 0 .0 1 5 9

s e a s o n 1 - 0 .0 6 1 8 2 0 .0 2 7 0 7 7 5 .7 - 2 .2 8 0 .0 2 5 2

s e a s o n 2 - 0 .0 6 5 9 9 0 .0 2 9 4 9 9 2 - 2 .2 4 0 .0 2 7 6

s e a s o n 3 0 .0 2 7 6 5 0 .0 2 9 8 5 8 7 .4 0 .9 3 0 .3 5 6 8

s e a s o n 4 0 .1 9 8 6 0 .0 2 9 8 6 8 4 .8 6 .6 5 < .0 0 0 1

s e a s o n 5 0 .3 1 2 1 0 .0 2 9 8 5 8 4 .2 1 0 .4 5 < .0 0 0 1

s e a s o n 6 0 .4 1 4 6 0 .0 2 9 8 3 8 4 1 3 .9 0 < .0 0 0 1

s e a s o n 7 0 .4 4 0 8 0 .0 2 9 8 3 8 4 .2 1 4 .7 7 < .0 0 0 1

s e a s o n 8 0 .4 5 6 0 0 .0 2 9 8 3 8 5 .1 1 5 .2 9 < .0 0 0 1

s e a s o n 9 0 .4 2 5 9 0 .0 2 9 7 8 8 7 .8 1 4 .3 0 < .0 0 0 1

s e a s o n 1 0 0 .3 3 9 7 0 .0 2 9 3 6 9 2 .2 1 1 .5 7 < .0 0 0 1

s e a s o n 1 1 0 .1 6 8 5 0 .0 2 6 6 4 7 0 .5 6 .3 3 < .0 0 0 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 0 5 9 1 0 .0 0 2 8 4 2 2 3 .3 - 2 .0 8 0 .0 4 8 6

t e m p _ d e v 0 .0 6 0 5 9 0 .0 0 1 9 6 8 5 3 6 3 0 .7 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 6 .6 6 7 .4 2 < .0 0 0 1

d a te 1 1 2 3 .3 4 .3 3 0 .0 4 8 6

t e m p _ d e v 1 5 3 6 9 4 8 .0 1 < .0 0 0 1



2.3
2.4

2.5
2.6
2.7

2.8

2.9

3.0

3.1
3.2

3.3

3.4

3.5

3.6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TEMP_C

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum East Wall

Parameter = Temperature  (Degree C) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 2 0 6 1  0 6 2  0 6 6  0 6 7  0 6 8  0 6 9  0 7 3  0 7 4  0 7 5  0 7 6  0 8 0  0 8 1  0 8 2  0 8 3  0 9 1  0 9 2  0 9 3  0 9 4  1 0 6  1 0 7  1 0 8  1 0 9  1 1 0  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  1 3 3  1 3 4  1 3 5  1 3 6  1 3 7  1 3 8  4 6 6
6 2  6 7  6 8  6 9  7 3  7 4  7 5  7 6  8 0  8 1  8 2  8 3  9 2  9 3  9 4  9 6

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 2

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 6 7

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 0 9 .8 1 9 6 2 8 8 3

1 2 9 1 5 .9 6 9 5 1 3 1 7 0 .2 1 3 4 1 5 3 4

2 1 9 0 2 .4 8 8 0 7 1 1 5 0 .1 9 5 9 4 2 6 4

3 2 8 9 6 .3 2 0 7 9 1 6 0 0 .1 3 1 1 3 9 4 5

4 2 8 8 6 .6 5 3 1 1 1 5 7 0 .0 2 5 8 8 1 8 1

5 1 8 8 4 .8 3 8 3 6 1 8 2 0 .0 0 0 7 8 3 4 0

6 1 8 8 4 .7 8 5 4 6 3 3 0 0 .0 0 0 0 0 1 4 1

7 1 8 8 4 .7 8 5 3 7 0 2 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 2 0 5 0 .0 0 6 7 7 5 1 .7 8 0 .0 3 7 7

V a r ia n c e I n t e r c e p t 0 .3 1 9 2 0 .0 5 4 8 6 5 .8 2 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 3 5 9 0 .1 1 5 1 2 .0 5 0 .0 4 0 5

R e s id u a l 0 .1 6 7 4 0 .0 1 1 7 5 1 4 .2 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 8 4 .8

A IC  ( sm a lle r  is  b e t t e r ) 8 9 2 .8

A IC C  ( sm a lle r  is  b e t t e r ) 8 9 2 .9

B IC  ( sm a lle r  is  b e t t e r ) 9 0 0 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 2 .5 3 7 4 5 4 .6 4 1 2 2 2 .2 0 .4 1 0 .6 8 4 0

s e a s o n 1 0 .0 6 7 6 3 0 .2 5 3 0 7 4 .8 0 .2 7 0 .7 8 9 9

s e a s o n 2 - 0 .0 6 1 9 3 0 .2 7 7 0 9 2 .8 - 0 .2 2 0 .8 2 3 6

s e a s o n 3 - 0 .1 7 7 6 0 .2 8 2 1 9 0 .2 - 0 .6 3 0 .5 3 0 5

s e a s o n 4 0 .1 5 0 5 0 .2 8 0 6 8 5 .2 0 .5 4 0 .5 9 3 1

s e a s o n 5 0 .3 8 7 2 0 .2 8 1 0 8 4 .8 1 .3 8 0 .1 7 1 9

s e a s o n 6 0 .2 7 7 7 0 .2 8 0 4 8 4 0 .9 9 0 .3 2 4 9

s e a s o n 7 0 .4 8 9 7 0 .2 8 0 7 8 4 .8 1 .7 4 0 .0 8 4 7

s e a s o n 8 0 .2 5 8 8 0 .2 8 0 8 8 6 .1 0 .9 2 0 .3 5 9 3

s e a s o n 9 0 .5 9 5 3 0 .2 7 9 9 8 8 .9 2 .1 3 0 .0 3 6 2

s e a s o n 1 0 0 .0 3 5 4 5 0 .2 7 6 2 9 3 .7 0 .1 3 0 .8 9 8 2

s e a s o n 1 1 - 0 .0 4 4 2 0 0 .2 4 9 9 7 0 .8 - 0 .1 8 0 .8 6 0 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 1 1 6 5 0 .0 2 7 2 1 2 2 .1 - 0 .4 3 0 .6 7 2 6

t e m p _ d e v - 0 .0 7 0 3 1 0 .0 3 9 6 0 3 8 8 - 1 .7 8 0 .0 7 6 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 7 .1 1 .3 0 0 .2 3 9 4

d a te 1 1 2 2 .1 0 .1 8 0 .6 7 2 6

t e m p _ d e v 1 3 8 8 3 .1 5 0 .0 7 6 6
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum East Wall

Parameter = Total Kjeldahl Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 2 0 6 1  0 6 2  0 6 6  0 6 7  0 6 8  0 6 9  0 7 3  0 7 4  0 7 5  0 7 6  0 8 0  0 8 1  0 8 2  0 8 3  0 9 1  0 9 2  0 9 3  0 9 4  1 0 6  1 0 7  1 0 8  1 0 9  1 1 0  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  1 3 3  1 3 4  1 3 5  1 3 6  1 3 7  1 3 8  4 6 6
6 2  6 7  6 8  6 9  7 3  7 4  7 5  7 6  8 0  8 1  8 2  8 3  9 2  9 3  9 4  9 6

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 2

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 6 5

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 7

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 7 9 .6 4 8 8 9 9 3 3

1 2 7 2 0 .5 8 4 8 4 9 0 0 0 .0 7 6 9 3 8 1 1

2 1 7 0 6 .3 2 0 6 7 5 4 1 0 .0 5 7 2 5 0 7 7

3 2 7 0 0 .7 6 4 2 7 8 1 3 0 .0 2 9 0 3 5 4 9

4 1 6 9 5 .5 7 1 4 4 5 9 3 0 .0 0 2 2 0 7 8 8

5 1 6 9 5 .1 9 8 6 4 8 7 2 0 .0 0 0 0 2 5 9 9

6 1 6 9 5 .1 9 4 4 8 3 9 6 0 .0 0 0 0 0 0 0 1

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 3 6 1 0 .0 0 6 5 7 9 2 .0 7 0 .0 1 9 3

V a r ia n c e I n t e r c e p t 0 .2 3 3 2 0 .0 4 1 3 0 5 .6 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 6 1 5 0 .1 1 3 5 2 .3 0 0 .0 2 1 3

R e s id u a l 0 .1 1 6 4 0 .0 0 8 2 9 4 1 4 .0 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 6 9 5 .2

A IC  ( sm a lle r  is  b e t t e r ) 7 0 3 .2

A IC C  ( sm a lle r  is  b e t t e r ) 7 0 3 .3

B IC  ( sm a lle r  is  b e t t e r ) 7 1 1 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 4 7 .4 1 8 2 4 7 .8 4 3 5 2 1 .3 0 .9 9 0 .3 3 2 8

s e a s o n 1 0 .0 5 4 7 6 0 .2 1 3 1 7 3 .1 0 .2 6 0 .7 9 7 9

s e a s o n 2 - 0 .0 7 6 0 9 0 .2 3 5 3 8 8 .7 - 0 .3 2 0 .7 4 7 2

s e a s o n 3 - 0 .1 7 1 3 0 .2 4 0 5 8 5 .9 - 0 .7 1 0 .4 7 8 3

s e a s o n 4 0 .1 2 8 3 0 .2 3 9 5 8 0 .6 0 .5 4 0 .5 9 3 7

s e a s o n 5 0 .3 5 4 5 0 .2 4 0 0 8 0 .1 1 .4 8 0 .1 4 3 5

s e a s o n 6 0 .2 8 0 9 0 .2 3 9 5 7 9 .2 1 .1 7 0 .2 4 4 4

s e a s o n 7 0 .4 7 2 4 0 .2 3 9 7 8 0 1 .9 7 0 .0 5 2 2

s e a s o n 8 0 .3 5 3 2 0 .2 3 9 8 8 1 .8 1 .4 7 0 .1 4 4 7

s e a s o n 9 0 .6 2 4 7 0 .2 3 8 6 8 4 .8 2 .6 2 0 .0 1 0 5

s e a s o n 1 0 0 .1 3 3 4 0 .2 3 4 5 8 9 .6 0 .5 7 0 .5 7 1 0

s e a s o n 1 1 - 0 .0 3 9 7 1 0 .2 1 0 3 6 9 .8 - 0 .1 9 0 .8 5 0 8

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 2 4 0 3 0 .0 2 3 8 3 2 1 .3 - 1 .0 1 0 .3 2 4 5

t e m p _ d e v - 0 .0 4 6 6 8 0 .0 3 3 5 4 3 7 8 - 1 .3 9 0 .1 6 4 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 4 .3 1 .6 9 0 .0 9 2 2

d a te 1 1 2 1 .3 1 .0 2 0 .3 2 4 5

t e m p _ d e v 1 3 7 8 1 .9 4 0 .1 6 4 8
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum East Wall

Parameter = Total Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 2 0 6 1  0 6 2  0 6 6  0 6 7  0 6 8  0 6 9  0 7 3  0 7 4  0 7 5  0 7 6  0 8 0  0 8 1  0 8 2  0 8 3  0 9 1  0 9 2  0 9 3  0 9 4  1 0 6  1 0 7  1 0 8  1 0 9  1 1 0  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  1 3 3  1 3 4  1 3 5  1 3 6  1 3 7  1 3 8  4 6 6
6 2  6 7  6 8  6 9  7 3  7 4  7 5  7 6  8 0  8 1  8 2  8 3  9 2  9 3  9 4  9 6

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 2

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 6 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 4 5 .1 5 4 4 7 3 9 1

1 2 7 1 4 .8 9 6 9 6 9 4 0 0 .0 2 1 0 0 3 9 5

2 2 7 1 0 .8 2 3 9 3 7 9 8 0 .0 1 6 8 1 9 8 6

3 2 7 0 7 .5 7 5 0 1 5 9 0 0 .0 0 5 0 9 9 3 3

4 2 7 0 6 .7 0 1 6 2 2 8 6 0 .0 0 0 2 7 2 3 5

5 1 7 0 6 .6 5 8 5 0 6 9 5 0 .0 0 0 0 0 0 5 6

6 1 7 0 6 .6 5 8 4 1 9 9 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 3 8 5 7 0 .0 0 3 5 0 8 1 .1 0 0 .1 3 5 8

V a r ia n c e I n t e r c e p t 0 .2 2 6 4 0 .0 5 2 2 3 4 .3 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 9 7 6 0 .0 9 4 1 4 6 .3 5 < .0 0 0 1

R e s id u a l 0 .1 3 3 5 0 .0 0 9 2 8 1 1 4 .3 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 0 6 .7

A IC  ( sm a lle r  is  b e t t e r ) 7 1 4 .7

A IC C  ( sm a lle r  is  b e t t e r ) 7 1 4 .7

B IC  ( sm a lle r  is  b e t t e r ) 7 2 2 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 8 1 .7 8 2 2 6 6 .5 2 9 7 1 0 .9 1 .2 3 0 .2 4 4 7

s e a s o n 1 0 .1 4 1 4 0 .1 6 9 0 8 5 .6 0 .8 4 0 .4 0 5 2

s e a s o n 2 0 .0 9 9 0 5 0 .2 0 2 2 8 6 .7 0 .4 9 0 .6 2 5 5

s e a s o n 3 - 0 .1 8 1 8 0 .2 1 9 4 8 5 .3 - 0 .8 3 0 .4 0 9 5

s e a s o n 4 - 0 .2 6 6 7 0 .2 2 6 0 7 7 .7 - 1 .1 8 0 .2 4 1 5

s e a s o n 5 0 .0 7 6 6 9 0 .2 3 0 4 7 4 .5 0 .3 3 0 .7 4 0 2

s e a s o n 6 - 0 .1 5 0 3 0 .2 3 0 9 7 2 .5 - 0 .6 5 0 .5 1 7 2

s e a s o n 7 0 .3 9 8 4 0 .2 2 9 7 7 4 .8 1 .7 3 0 .0 8 7 0

s e a s o n 8 0 .7 3 6 8 0 .2 2 9 7 8 0 .7 3 .2 1 0 .0 0 1 9

s e a s o n 9 0 .8 2 0 7 0 .2 1 5 8 8 4 .1 3 .8 0 0 .0 0 0 3

s e a s o n 1 0 0 .7 3 8 5 0 .1 9 8 8 8 6 .7 3 .7 1 0 .0 0 0 4

s e a s o n 1 1 0 .2 8 8 7 0 .1 6 4 3 8 5 .5 1 .7 6 0 .0 8 2 4

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 3 9 9 4 0 .0 3 3 1 4 1 0 .9 - 1 .2 1 0 .2 5 3 4

t e m p _ d e v - 0 .0 1 3 6 6 0 .0 3 1 1 0 2 5 6 - 0 .4 4 0 .6 6 0 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 1 .8 3 .8 8 0 .0 0 0 2

d a te 1 1 1 0 .9 1 .4 5 0 .2 5 3 4

t e m p _ d e v 1 2 5 6 0 .1 9 0 .6 6 0 8
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TOC_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum East Wall

Parameter = Total Organic Carbon  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 2 0 6 1  0 6 2  0 6 6  0 6 7  0 6 8  0 6 9  0 7 3  0 7 4  0 7 5  0 7 6  0 8 0  0 8 1  0 8 2  0 8 3  0 9 1  0 9 2  0 9 3  0 9 4  1 0 6  1 0 7  1 0 8  1 0 9  1 1 0  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  1 3 3  1 3 4  1 3 5  1 3 6  1 3 7  1 3 8  4 6 6
6 2  6 7  6 8  6 9  7 3  7 4  7 5  7 6  8 0  8 1  8 2  8 3  9 2  9 3  9 4  9 6

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 2

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 7 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 8 7 .1 8 4 2 0 8 3 2

1 2 8 0 3 .0 5 7 9 1 8 4 7 0 .0 8 7 8 5 3 7 3

2 1 7 9 1 .5 3 6 2 3 2 4 6 0 .0 2 0 3 9 9 1 1

3 2 7 8 8 .7 2 3 5 8 9 3 9 0 .0 0 3 9 9 8 7 4

4 1 7 8 8 .2 1 0 8 4 2 0 4 0 .0 0 0 1 1 7 5 2

5 1 7 8 8 .1 9 6 8 6 3 7 2 0 .0 0 0 0 0 0 1 0

6 1 7 8 8 .1 9 6 8 5 2 4 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 5 5 6 1 0 .0 1 7 4 9 3 .1 8 0 .0 0 0 7

V a r ia n c e I n t e r c e p t 0 .4 5 0 3 0 .1 0 5 3 4 .2 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 2 7 8 0 .0 8 9 1 7 7 .0 4 < .0 0 0 1

R e s id u a l 0 .1 2 2 6 0 .0 0 8 8 2 1 1 3 .9 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 8 8 .2

A IC  ( sm a lle r  is  b e t t e r ) 7 9 6 .2

A IC C  ( sm a lle r  is  b e t t e r ) 7 9 6 .3

B IC  ( sm a lle r  is  b e t t e r ) 8 0 4 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 2 8 .5 8 9 6 .8 9 5 1 1 0 .3 1 .3 3 0 .2 1 3 2

s e a s o n 1 - 0 .0 9 8 0 2 0 .2 1 8 5 7 5 - 0 .4 5 0 .6 5 5 0

s e a s o n 2 - 0 .3 7 2 4 0 .2 6 6 9 7 9 .5 - 1 .4 0 0 .1 6 6 7

s e a s o n 3 - 0 .3 3 2 6 0 .2 9 2 3 7 9 .6 - 1 .1 4 0 .2 5 8 6

s e a s o n 4 - 0 .3 7 9 4 0 .3 0 4 1 7 4 .2 - 1 .2 5 0 .2 1 6 0

s e a s o n 5 - 0 .4 8 6 0 0 .3 1 0 9 7 1 .5 - 1 .5 6 0 .1 2 2 4

s e a s o n 6 - 0 .4 7 7 7 0 .3 1 2 3 7 0 .1 - 1 .5 3 0 .1 3 0 6

s e a s o n 7 - 0 .0 9 0 0 2 0 .3 0 9 9 7 1 .8 - 0 .2 9 0 .7 7 2 3

s e a s o n 8 0 .0 4 2 5 3 0 .3 0 2 5 7 5 .3 0 .1 4 0 .8 8 8 6

s e a s o n 9 0 .4 2 8 8 0 .2 8 7 7 7 8 .6 1 .4 9 0 .1 4 0 2

s e a s o n 1 0 0 .1 4 8 2 0 .2 6 1 5 7 8 .8 0 .5 7 0 .5 7 2 6

s e a s o n 1 1 - 0 .0 1 1 9 3 0 .2 1 0 8 7 3 .9 - 0 .0 6 0 .9 5 5 0

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 6 5 0 8 0 .0 4 8 2 6 1 0 .3 - 1 .3 5 0 .2 0 6 4

t e m p _ d e v - 0 .1 2 9 6 0 .0 3 4 9 0 3 2 7 - 3 .7 1 0 .0 0 0 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 2 .1 1 .1 6 0 .3 2 8 5

d a te 1 1 1 0 .3 1 .8 2 0 .2 0 6 4

t e m p _ d e v 1 3 2 7 1 3 .7 9 0 .0 0 0 2



-5

-4

-3

-2

-1

0

 Date
03 04 05 06 07 08 09 10 11 12
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TP_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum East Wall

Parameter = Total Phosphorous  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 2 0 6 1  0 6 2  0 6 6  0 6 7  0 6 8  0 6 9  0 7 3  0 7 4  0 7 5  0 7 6  0 8 0  0 8 1  0 8 2  0 8 3  0 9 1  0 9 2  0 9 3  0 9 4  1 0 6  1 0 7  1 0 8  1 0 9  1 1 0  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  1 3 3  1 3 4  1 3 5  1 3 6  1 3 7  1 3 8  4 6 6
6 2  6 7  6 8  6 9  7 3  7 4  7 5  7 6  8 0  8 1  8 2  8 3  9 2  9 3  9 4  9 6

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 2

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 6 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 4 1 0 .8 7 4 8 7 8 2 5

1 2 1 1 9 2 .4 1 0 1 1 5 2 4 0 .0 9 2 0 7 6 9 3

2 1 1 1 8 2 .0 4 8 6 0 2 2 6 0 .0 4 1 9 6 5 7 8

3 2 1 1 7 9 .1 8 6 6 9 8 5 6 0 .0 2 5 5 2 5 0 3

4 1 1 1 7 6 .7 2 7 0 1 5 5 2 0 .0 0 0 9 5 7 9 4

5 1 1 1 7 6 .6 4 2 4 6 6 6 2 0 .0 0 0 0 0 2 1 4

6 1 1 1 7 6 .6 4 2 2 8 3 1 5 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 8 8 3 0 .0 1 0 8 1 1 .7 4 0 .0 4 0 7

V a r ia n c e I n t e r c e p t 0 .4 3 3 9 0 .0 9 0 9 0 4 .7 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 8 1 2 0 .1 1 4 9 4 .1 9 < .0 0 0 1

R e s id u a l 0 .3 1 3 5 0 .0 2 1 8 8 1 4 .3 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 1 7 6 .6

A IC  ( sm a lle r  is  b e t t e r ) 1 1 8 4 .6

A IC C  ( sm a lle r  is  b e t t e r ) 1 1 8 4 .7

B IC  ( sm a lle r  is  b e t t e r ) 1 1 9 2 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 6 3 .0 4 9 6 8 0 .8 2 7 8 1 2 .8 0 .7 8 0 .4 4 9 6

s e a s o n 1 0 .4 3 5 3 0 .2 6 2 4 7 6 .9 1 .6 6 0 .1 0 1 1

s e a s o n 2 0 .2 5 3 3 0 .3 0 5 4 8 7 0 .8 3 0 .4 0 9 1

s e a s o n 3 0 .3 7 8 6 0 .3 2 3 9 8 6 .3 1 .1 7 0 .2 4 5 7

s e a s o n 4 - 0 .2 1 4 2 0 .3 2 8 1 7 7 .5 - 0 .6 5 0 .5 1 5 8

s e a s o n 5 - 0 .1 1 5 4 0 .3 3 1 6 7 3 .9 - 0 .3 5 0 .7 2 8 8

s e a s o n 6 - 0 .0 8 7 7 4 0 .3 3 1 4 7 1 .9 - 0 .2 6 0 .7 9 1 9

s e a s o n 7 0 .0 7 7 1 2 0 .3 3 1 4 7 4 .6 0 .2 3 0 .8 1 6 6

s e a s o n 8 - 0 .0 3 6 3 0 0 .3 2 7 9 7 9 .3 - 0 .1 1 0 .9 1 2 1

s e a s o n 9 - 0 .1 5 4 4 0 .3 1 9 5 8 5 - 0 .4 8 0 .6 3 0 1

s e a s o n 1 0 - 0 .0 5 8 8 7 0 .3 0 1 5 8 6 .2 - 0 .2 0 0 .8 4 5 6

s e a s o n 1 1 - 0 .1 2 6 9 0 .2 5 6 4 7 4 .4 - 0 .5 0 0 .6 2 2 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 3 0 5 3 0 .0 4 0 2 6 1 2 .8 - 0 .7 6 0 .4 6 1 9

t e m p _ d e v 0 .0 7 3 4 9 0 .0 4 8 3 1 2 5 2 1 .5 2 0 .1 2 9 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 5 .4 0 .8 7 0 .5 7 1 3

d a te 1 1 1 2 .8 0 .5 8 0 .4 6 1 9

t e m p _ d e v 1 2 5 2 2 .3 1 0 .1 2 9 5
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum East Wall

Parameter = Total Suspended Solids  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 2 0 6 1  0 6 2  0 6 6  0 6 7  0 6 8  0 6 9  0 7 3  0 7 4  0 7 5  0 7 6  0 8 0  0 8 1  0 8 2  0 8 3  0 9 1  0 9 2  0 9 3  0 9 4  1 0 6  1 0 7  1 0 8  1 0 9  1 1 0  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  1 3 3  1 3 4  1 3 5  1 3 6  1 3 7  1 3 8  4 6 6
6 2  6 7  6 8  6 9  7 3  7 4  7 5  7 6  8 0  8 1  8 2  8 3  9 2  9 3  9 4  9 6

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 2

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 6 7

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 2 4 .7 5 0 4 2 5 8 9

1 2 8 9 3 .9 9 4 5 0 9 2 9 0 .1 5 8 0 1 0 2 0

2 1 8 8 2 .0 6 7 6 9 2 8 7 0 .0 8 5 0 0 2 8 1

3 2 8 7 9 .4 2 9 3 6 3 6 8 0 .0 5 1 1 1 4 0 8

4 1 8 7 5 .4 5 9 8 8 7 0 6 0 .0 0 3 4 7 9 1 4

5 1 8 7 5 .1 9 7 3 1 6 2 1 0 .0 0 0 0 5 6 0 8

6 1 8 7 5 .1 9 3 2 9 8 5 9 0 .0 0 0 0 0 0 0 3

7 1 8 7 5 .1 9 3 2 9 6 3 6 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 2 4 7 0 .0 1 1 9 1 2 .7 3 0 .0 0 3 2

V a r ia n c e I n t e r c e p t 0 .2 4 9 7 0 .0 4 7 9 4 5 .2 1 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 9 8 6 0 .1 1 6 2 3 .4 3 0 .0 0 0 6

R e s id u a l 0 .1 6 6 0 0 .0 1 1 8 3 1 4 .0 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 7 5 .2

A IC  ( sm a lle r  is  b e t t e r ) 8 8 3 .2

A IC C  ( sm a lle r  is  b e t t e r ) 8 8 3 .3

B IC  ( sm a lle r  is  b e t t e r ) 8 9 1 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 5 4 .6 0 3 3 5 6 .8 3 0 8 1 6 .5 - 0 .9 6 0 .3 5 0 5

s e a s o n 1 0 .0 0 4 7 7 9 0 .2 0 8 2 7 2 .9 0 .0 2 0 .9 8 1 8

s e a s o n 2 - 0 .0 2 1 8 2 0 .2 3 8 2 8 7 .6 - 0 .0 9 0 .9 2 7 2

s e a s o n 3 - 0 .0 4 7 7 1 0 .2 5 4 4 8 7 .3 - 0 .1 9 0 .8 5 1 7

s e a s o n 4 - 0 .1 0 9 3 0 .2 5 0 1 7 9 .7 - 0 .4 4 0 .6 6 3 3

s e a s o n 5 - 0 .1 0 4 6 0 .2 5 1 9 7 7 .7 - 0 .4 2 0 .6 7 9 1

s e a s o n 6 0 .0 7 2 4 3 0 .2 5 1 3 7 5 .9 0 .2 9 0 .7 7 4 0

s e a s o n 7 0 .3 8 4 0 0 .2 5 1 3 7 7 .6 1 .5 3 0 .1 3 0 6

s e a s o n 8 0 .5 2 0 5 0 .2 5 0 2 8 1 .3 2 .0 8 0 .0 4 0 6

s e a s o n 9 0 .4 2 0 0 0 .2 4 6 2 8 6 .1 1 .7 1 0 .0 9 1 5

s e a s o n 1 0 0 .0 9 7 5 1 0 .2 3 5 9 8 6 .9 0 .4 1 0 .6 8 0 3

s e a s o n 1 1 - 0 .0 8 6 1 7 0 .2 0 4 4 7 0 .2 - 0 .4 2 0 .6 7 4 7

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 2 7 3 6 0 .0 2 8 3 0 1 6 .5 0 .9 7 0 .3 4 7 7

t e m p _ d e v 0 .0 4 9 1 7 0 .0 3 7 1 2 2 8 5 1 .3 2 0 .1 8 6 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 3 .6 1 .0 8 0 .3 8 8 8

d a te 1 1 1 6 .5 0 .9 3 0 .3 4 7 7

t e m p _ d e v 1 2 8 5 1 .7 5 0 .1 8 6 3



-2

-1

0

1

2

3

4

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum East Wall

Parameter = Turbidity  (NTU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 6 4 0 .6 1 5 0 4 4 5 8

1 3 5 5 8 .9 7 6 5 6 0 3 9 0 .0 7 2 7 0 5 1 1

2 2 5 5 5 .7 2 5 6 5 4 4 5 0 .0 2 1 1 0 0 9 4

3 2 5 5 1 .9 4 6 4 7 6 1 1 0 .0 0 0 7 4 0 9 3

4 1 5 5 1 .8 2 0 7 5 1 4 5 0 .0 0 0 0 0 1 5 4

5 1 5 5 1 .8 2 0 4 9 4 1 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 9 2 2 5 0 .0 0 4 7 1 4 1 .9 6 0 .0 2 5 2

V a r ia n c e I n t e r c e p t 0 .0 7 0 5 1 0 .0 1 6 4 3 4 .2 9 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 9 6 9 0 .1 4 7 9 2 .6 8 0 .0 0 7 3

R e s id u a l 0 .1 2 4 5 0 .0 0 9 2 5 0 1 3 .4 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 5 1 .8

A IC  ( sm a lle r  is  b e t t e r ) 5 5 9 .8

A IC C  ( sm a lle r  is  b e t t e r ) 5 5 9 .9

B IC  ( sm a lle r  is  b e t t e r ) 5 6 7 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 7 9 .1 2 2 9 3 4 .9 5 7 6 1 4 .2 - 2 .2 6 0 .0 3 9 8

s e a s o n 1 0 .2 5 2 3 0 .1 2 9 1 6 3 .2 1 .9 5 0 .0 5 5 2

s e a s o n 2 0 .3 7 0 2 0 .1 4 4 2 7 3 .4 2 .5 7 0 .0 1 2 3

s e a s o n 3 0 .2 7 0 1 0 .1 4 9 5 7 6 .8 1 .8 1 0 .0 7 4 6

s e a s o n 4 0 .4 7 0 5 0 .1 5 1 5 7 5 .8 3 .1 1 0 .0 0 2 7

s e a s o n 5 0 .3 7 3 0 0 .1 5 1 6 7 3 .3 2 .4 6 0 .0 1 6 2

s e a s o n 6 0 .3 9 4 9 0 .1 5 1 4 7 2 .1 2 .6 1 0 .0 1 1 0

s e a s o n 7 0 .2 4 2 0 0 .1 5 1 7 7 3 .6 1 .6 0 0 .1 1 4 9

s e a s o n 8 0 .5 2 4 5 0 .1 5 0 6 7 5 .5 3 .4 8 0 .0 0 0 8

s e a s o n 9 0 .3 0 4 4 0 .1 4 5 0 7 7 .2 2 .1 0 0 .0 3 9 1

s e a s o n 1 0 0 .3 5 8 6 0 .1 3 9 4 7 2 .7 2 .5 7 0 .0 1 2 2

s e a s o n 1 1 0 .2 1 3 2 0 .1 2 8 6 6 1 .4 1 .6 6 0 .1 0 2 6

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 3 9 4 5 0 .0 1 7 4 1 1 4 .2 2 .2 7 0 .0 3 9 6

t e m p _ d e v 0 .1 0 8 7 0 .0 2 5 6 9 1 6 1 4 .2 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 5 .2 1 .7 5 0 .0 8 1 1

d a te 1 1 1 4 .2 5 .1 3 0 .0 3 9 6

t e m p _ d e v 1 1 6 1 1 7 .9 1 < .0 0 0 1
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = BOD 5-Day  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 1 3 .2 2 8 4 2 5 9 6

1 2 1 0 3 7 .9 6 5 0 8 0 8 7 0 .0 0 3 9 0 2 4 8

2 1 1 0 3 7 .5 9 8 6 5 4 2 3 0 .0 0 0 3 7 5 3 6

3 1 1 0 3 7 .5 6 6 4 2 2 6 2 0 .0 0 0 0 0 4 5 1

4 1 1 0 3 7 .5 6 6 0 5 6 5 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 9 0 2 0 .0 1 8 9 7 1 .5 3 0 .0 6 3 0

V a r ia n c e I n t e r c e p t 0 .3 5 0 1 0 .1 9 2 4 1 .8 2 0 .0 3 4 4

S P (P O W ) I n t e r c e p t 0 .8 8 7 3 0 .0 7 7 3 1 1 1 .4 8 < .0 0 0 1

R e s id u a l 0 .3 7 0 4 0 .0 2 8 9 2 1 2 .8 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 3 7 .6

A IC  ( sm a lle r  is  b e t t e r ) 1 0 4 5 .6

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 4 5 .7

B IC  ( sm a lle r  is  b e t t e r ) 1 0 5 3 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 0 0 .5 6 1 4 3 .2 0 2 .4 5 1 .4 0 0 .2 7 4 4

s e a s o n 1 0 .0 8 3 1 9 0 .1 7 6 9 1 1 0 0 .4 7 0 .6 3 9 1

s e a s o n 2 0 .0 0 4 3 9 4 0 .2 0 2 0 5 7 .1 0 .0 2 0 .9 8 2 7

s e a s o n 3 0 .0 5 6 8 9 0 .2 1 9 8 4 4 .5 0 .2 6 0 .7 9 6 9

s e a s o n 4 0 .4 7 6 3 0 .2 3 2 2 4 0 .2 2 .0 5 0 .0 4 6 8

s e a s o n 5 0 .0 4 3 8 5 0 .2 3 7 9 3 7 .6 0 .1 8 0 .8 5 4 8

s e a s o n 6 0 .7 1 7 6 0 .2 3 8 9 3 6 .6 3 .0 0 0 .0 0 4 8

s e a s o n 7 0 .6 4 1 6 0 .2 4 2 5 3 9 .5 2 .6 5 0 .0 1 1 6

s e a s o n 8 0 .6 8 7 2 0 .2 2 8 1 4 0 .3 3 .0 1 0 .0 0 4 5

s e a s o n 9 0 .7 6 6 6 0 .2 1 1 8 4 5 .2 3 .6 2 0 .0 0 0 7

s e a s o n 1 0 0 .6 5 6 1 0 .1 9 3 4 5 8 .1 3 .3 9 0 .0 0 1 3

s e a s o n 1 1 0 .4 3 3 7 0 .1 7 4 8 1 1 3 2 .4 8 0 .0 1 4 5

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 9 9 5 1 0 .0 7 1 3 2 2 .4 5 - 1 .4 0 0 .2 7 5 8

t e m p _ d e v 0 .1 6 1 2 0 .0 3 8 2 3 1 9 0 4 .2 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 0 .1 3 .1 4 0 .0 0 1 7

d a te 1 1 2 .4 5 1 .9 5 0 .2 7 5 8

t e m p _ d e v 1 1 9 0 1 7 .7 9 < .0 0 0 1
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Chlorophyll-a (Corrected)  (ug/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 3 6 4 .4 3 6 5 9 5 4 1

1 2 1 0 7 8 .5 8 7 9 8 1 0 0 0 .1 0 0 2 8 0 7 1

2 2 1 0 7 4 .2 4 0 7 1 2 9 6 0 .0 5 3 1 5 1 0 2

3 2 1 0 6 8 .4 4 7 8 9 1 8 0 0 .0 0 5 5 4 8 6 2

4 1 1 0 6 7 .9 1 4 7 0 1 7 6 0 .0 0 0 0 5 5 7 3

5 1 1 0 6 7 .9 0 9 5 9 1 0 5 0 .0 0 0 0 0 0 0 1

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .4 6 7 6 0 .1 0 6 7 4 .3 8 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .2 5 6 8 0 .0 5 3 9 5 4 .7 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 5 5 3 0 .1 2 8 4 2 .7 7 0 .0 0 5 7

R e s id u a l 0 .2 7 1 9 0 .0 2 0 8 4 1 3 .0 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 6 7 .9

A IC  ( sm a lle r  is  b e t t e r ) 1 0 7 5 .9

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 7 6 .0

B IC  ( sm a lle r  is  b e t t e r ) 1 0 8 4 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 3 2 .9 2 6 2 .9 7 9 8 1 6 .7 2 .1 1 0 .0 5 0 2

s e a s o n 1 - 0 .9 1 2 1 0 .2 3 4 6 6 7 .8 - 3 .8 9 0 .0 0 0 2

s e a s o n 2 - 0 .4 3 5 0 0 .2 6 3 0 7 9 .5 - 1 .6 5 0 .1 0 2 0

s e a s o n 3 - 0 .7 1 9 7 0 .2 7 1 2 7 7 .9 - 2 .6 5 0 .0 0 9 7

s e a s o n 4 - 0 .5 3 2 8 0 .2 7 4 5 7 5 .1 - 1 .9 4 0 .0 5 6 0

s e a s o n 5 - 0 .5 6 2 1 0 .2 7 4 6 7 2 .5 - 2 .0 5 0 .0 4 4 3

s e a s o n 6 - 0 .2 4 2 3 0 .2 7 6 4 7 3 .1 - 0 .8 8 0 .3 8 3 5

s e a s o n 7 0 .4 7 8 3 0 .2 7 4 5 7 2 .7 1 .7 4 0 .0 8 5 7

s e a s o n 8 0 .2 4 0 1 0 .2 7 2 8 7 5 0 .8 8 0 .3 8 1 7

s e a s o n 9 0 .2 0 8 5 0 .2 6 5 1 8 0 .4 0 .7 9 0 .4 3 4 0

s e a s o n 1 0 0 .4 6 0 8 0 .2 5 3 8 7 8 .5 1 .8 2 0 .0 7 3 3

s e a s o n 1 1 0 .0 1 7 3 9 0 .2 3 3 9 6 6 .1 0 .0 7 0 .9 4 0 9

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 6 4 7 1 0 .0 3 1 3 7 1 6 .7 - 2 .0 6 0 .0 5 5 0

t e m p _ d e v - 0 .0 4 0 0 4 0 .0 4 3 5 2 2 0 4 - 0 .9 2 0 .3 5 8 7



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 9 .4 4 .6 1 < .0 0 0 1

d a te 1 1 1 6 .7 4 .2 6 0 .0 5 5 0

t e m p _ d e v 1 2 0 4 0 .8 5 0 .3 5 8 7
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COLOR

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Color  (PCU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 2 4 .5 6 8 1 4 1 4 6

1 4 9 0 9 .0 7 9 6 9 6 7 9 .

2 2 8 9 3 .4 8 1 0 7 7 9 5 4 .2 1 8 6 2 0 0 2

3 2 8 8 6 .0 2 4 8 8 3 2 2 9 1 .6 1 2 5 5 7 0 0

4 1 8 7 6 .2 2 1 0 9 7 9 5 0 .5 7 1 7 5 9 4 4

5 1 8 7 2 .9 1 8 4 0 2 1 2 0 .0 6 9 9 0 2 0 6

6 1 8 7 2 .4 1 2 4 0 1 9 2 0 .0 0 3 1 8 0 6 9

7 1 8 7 2 .3 9 0 1 6 5 1 1 0 .0 0 0 0 1 3 7 1

8 1 8 7 2 .3 9 0 0 7 2 4 5 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .7 2 5 7 0 .1 6 5 5 4 .3 8 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .0 5 0 0 9 0 .0 1 8 4 3 2 .7 2 0 .0 0 3 3

S P (P O W ) I n t e r c e p t 0 .6 2 1 5 0 .1 7 0 9 3 .6 4 0 .0 0 0 3

R e s id u a l 0 .1 9 8 1 0 .0 1 5 2 3 1 3 .0 1 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 7 2 .4

A IC  ( sm a lle r  is  b e t t e r ) 8 8 0 .4

A IC C  ( sm a lle r  is  b e t t e r ) 8 8 0 .5

B IC  ( sm a lle r  is  b e t t e r ) 8 8 8 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 5 6 .6 4 1 6 3 8 .2 4 8 3 7 .4 5 - 1 .4 8 0 .1 7 9 6

s e a s o n 1 0 .1 7 2 0 0 .1 2 3 9 7 8 .2 1 .3 9 0 .1 6 9 1

s e a s o n 2 0 .1 9 0 5 0 .1 3 5 7 5 5 .2 1 .4 0 0 .1 6 5 8

s e a s o n 3 0 .2 3 9 5 0 .1 4 2 3 5 2 .3 1 .6 8 0 .0 9 8 5

s e a s o n 4 0 .2 6 5 3 0 .1 4 7 6 5 4 .6 1 .8 0 0 .0 7 7 8

s e a s o n 5 0 .2 6 6 6 0 .1 4 9 4 5 5 1 .7 8 0 .0 7 9 8

s e a s o n 6 0 .1 6 4 1 0 .1 5 2 1 5 5 .8 1 .0 8 0 .2 8 5 2

s e a s o n 7 - 0 .2 2 8 8 0 .1 4 8 9 5 4 .4 - 1 .5 4 0 .1 3 0 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 - 0 .2 4 2 5 0 .1 4 5 7 5 2 .9 - 1 .6 6 0 .1 0 1 9

s e a s o n 9 - 0 .3 3 0 6 0 .1 4 1 1 5 5 .5 - 2 .3 4 0 .0 2 2 7

s e a s o n 1 0 0 .0 5 3 1 1 0 .1 3 0 2 5 3 .6 0 .4 1 0 .6 8 4 9

s e a s o n 1 1 0 .0 8 0 9 0 0 .1 2 3 3 7 7 .3 0 .6 6 0 .5 1 3 6

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 3 3 3 2 0 .0 1 9 0 5 7 .4 6 1 .7 5 0 .1 2 1 1

t e m p _ d e v 0 .0 8 1 5 9 0 .0 2 7 0 0 1 3 2 3 .0 2 0 .0 0 3 0

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 0 .5 3 .1 1 0 .0 0 2 2

d a te 1 1 7 .4 6 3 .0 6 0 .1 2 1 1

t e m p _ d e v 1 1 3 2 9 .1 3 0 .0 0 3 0
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 Date
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Log Scale
COND

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Specific Conductance  (uS/cm) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 5 4 5 .4 5 2 9 4 3 3 7

1 2 1 4 3 7 .3 7 3 7 9 1 6 6 0 .0 4 3 2 6 2 8 6

2 2 1 4 3 2 .6 9 2 8 7 4 6 6 0 .0 1 9 7 2 6 4 6

3 2 1 4 2 6 .3 8 7 3 8 3 5 8 0 .0 0 2 1 8 7 5 8

4 1 1 4 2 5 .7 6 8 1 0 9 6 4 0 .0 0 0 0 2 0 4 5

5 1 1 4 2 5 .7 6 2 5 4 8 9 6 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .2 6 7 1 0 .0 8 7 0 8 3 .0 7 0 .0 0 1 1

V a r ia n c e I n t e r c e p t 0 .4 2 7 7 0 .0 9 6 3 1 4 .4 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 4 0 4 0 .1 3 3 0 2 .5 6 0 .0 1 0 5

R e s id u a l 0 .6 8 4 7 0 .0 5 2 6 6 1 3 .0 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 4 2 5 .8

A IC  ( sm a lle r  is  b e t t e r ) 1 4 3 3 .8

A IC C  ( sm a lle r  is  b e t t e r ) 1 4 3 3 .8

B IC  ( sm a lle r  is  b e t t e r ) 1 4 4 1 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 8 8 .1 7 8 2 .4 1 5 3 1 8 .1 2 .2 8 0 .0 3 4 7

s e a s o n 1 0 .3 8 6 2 0 .3 2 3 2 6 9 .7 1 .2 0 0 .2 3 6 1

s e a s o n 2 - 0 .2 2 9 3 0 .3 5 6 9 7 8 .7 - 0 .6 4 0 .5 2 2 3

s e a s o n 3 - 0 .2 0 0 4 0 .3 6 6 5 7 8 .1 - 0 .5 5 0 .5 8 6 0

s e a s o n 4 - 0 .6 2 2 6 0 .3 7 0 4 7 6 .6 - 1 .6 8 0 .0 9 6 9

s e a s o n 5 - 1 .9 0 3 6 0 .3 7 0 1 7 4 .4 - 5 .1 4 < .0 0 0 1

s e a s o n 6 - 2 .4 1 7 6 0 .3 7 0 0 7 4 - 6 .5 3 < .0 0 0 1

s e a s o n 7 - 2 .2 5 3 2 0 .3 7 0 2 7 4 .7 - 6 .0 9 < .0 0 0 1

s e a s o n 8 - 1 .7 3 1 6 0 .3 6 8 0 7 6 - 4 .7 1 < .0 0 0 1

s e a s o n 9 - 2 .0 0 2 3 0 .3 5 6 7 7 9 .5 - 5 .6 1 < .0 0 0 1

s e a s o n 1 0 - 1 .6 5 1 6 0 .3 4 4 9 7 8 - 4 .7 9 < .0 0 0 1

s e a s o n 1 1 - 0 .8 1 4 7 0 .3 2 2 3 6 8 .2 - 2 .5 3 0 .0 1 3 8

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 9 0 2 2 0 .0 4 1 0 5 1 8 .1 - 2 .2 0 0 .0 4 1 2

t e m p _ d e v - 0 .0 6 0 3 9 0 .0 6 2 9 5 1 8 0 - 0 .9 6 0 .3 3 8 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 0 .5 9 .5 9 < .0 0 0 1

d a te 1 1 1 8 .1 4 .8 3 0 .0 4 1 2

t e m p _ d e v 1 1 8 0 0 .9 2 0 .3 3 8 6
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Dissolved Oxygen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 1 3 .1 4 4 9 7 2 8 1

1 3 9 0 5 .1 9 1 0 2 5 2 5 0 .8 3 8 1 2 9 8 8

2 2 8 9 5 .2 5 9 6 7 0 8 5 1 .4 9 9 1 7 9 9 6

3 2 8 8 6 .8 2 3 4 8 4 0 2 2 .3 8 0 6 8 9 6 1

4 1 8 8 5 .6 3 1 5 0 8 0 8 0 .1 9 7 8 8 4 4 2

5 1 8 8 5 .6 0 8 8 2 6 9 0 0 .0 0 0 1 5 0 5 1

6 1 8 8 5 .6 0 8 8 0 8 2 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 7 6 5 0 .0 4 1 7 1 4 .2 3 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .1 3 7 0 0 .0 2 9 3 5 4 .6 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 7 5 1 0 .1 4 1 5 1 .9 5 0 .0 5 1 8

R e s id u a l 0 .2 0 7 2 0 .0 1 5 6 2 1 3 .2 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 8 5 .6

A IC  ( sm a lle r  is  b e t t e r ) 8 9 3 .6

A IC C  ( sm a lle r  is  b e t t e r ) 8 9 3 .7

B IC  ( sm a lle r  is  b e t t e r ) 9 0 1 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 6 .5 4 8 5 4 4 .0 6 3 5 1 9 .4 0 .1 5 0 .8 8 3 4

s e a s o n 1 - 0 .3 3 4 7 0 .1 8 7 1 6 7 .5 - 1 .7 9 0 .0 7 8 1

s e a s o n 2 - 0 .3 6 1 8 0 .2 0 4 0 8 3 - 1 .7 7 0 .0 7 9 8

s e a s o n 3 - 0 .8 0 5 2 0 .2 0 7 4 8 2 - 3 .8 8 0 .0 0 0 2

s e a s o n 4 - 0 .2 2 2 6 0 .2 0 8 8 8 0 .9 - 1 .0 7 0 .2 8 9 4

s e a s o n 5 - 0 .1 2 1 3 0 .2 0 8 3 7 9 .3 - 0 .5 8 0 .5 6 1 9

s e a s o n 6 0 .2 6 0 8 0 .2 0 8 8 7 9 .7 1 .2 5 0 .2 1 5 3

s e a s o n 7 0 .4 1 6 1 0 .2 0 8 3 7 9 .4 2 .0 0 0 .0 4 9 2

s e a s o n 8 0 .0 6 0 6 1 0 .2 0 7 5 8 0 .1 0 .2 9 0 .7 7 1 0

s e a s o n 9 0 .3 4 3 4 0 .2 0 2 5 8 4 .1 1 .7 0 0 .0 9 3 6

s e a s o n 1 0 0 .3 1 6 8 0 .1 9 7 2 8 2 .1 1 .6 1 0 .1 1 2 0

s e a s o n 1 1 - 0 .2 4 2 0 0 .1 8 6 8 6 6 - 1 .3 0 0 .1 9 9 6

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 0 2 7 3 0 .0 2 1 9 5 1 9 .4 - 0 .1 2 0 .9 0 2 1

t e m p _ d e v - 0 .0 2 5 9 1 0 .0 3 5 7 9 1 9 1 - 0 .7 2 0 .4 7 0 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 1 .1 5 .0 3 < .0 0 0 1

d a te 1 1 1 9 .4 0 .0 2 0 .9 0 2 1

t e m p _ d e v 1 1 9 1 0 .5 2 0 .4 7 0 0
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Dissolved Silica (as SiO2)  (mg/L) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 8 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 1 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 7 3 .9 8 5 1 1 5 7 0

1 3 1 0 6 3 .2 6 8 2 5 3 2 4 0 .0 0 3 3 6 3 2 8

2 1 1 0 6 2 .4 7 3 3 6 7 7 1 0 .0 0 1 1 0 5 2 8

3 1 1 0 6 2 .2 0 3 4 1 9 0 6 0 .0 0 0 7 2 6 6 3

4 2 1 0 6 1 .9 8 8 4 6 3 4 9 0 .0 1 5 5 9 3 1 1

5 4 1 0 6 1 .8 4 5 9 8 8 6 4 0 .0 0 0 4 1 5 9 3

6 2 1 0 6 1 .7 6 7 6 6 4 3 8 0 .0 0 0 0 0 6 5 6

7 1 1 0 6 1 .7 6 6 4 2 1 7 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 5 9 7 3 0 .0 3 8 1 8 1 .5 6 0 .0 5 8 8

V a r ia n c e I n t e r c e p t 0 .1 2 6 3 0 .0 5 6 1 5 2 .2 5 0 .0 1 2 3

S P (P O W ) I n t e r c e p t 0 .1 6 0 9 0 .5 0 1 9 0 .3 2 0 .7 4 8 6

R e s id u a l 0 .7 4 5 6 0 .0 6 6 9 9 1 1 .1 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 6 1 .8

A IC  ( sm a lle r  is  b e t t e r ) 1 0 6 9 .8

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 6 9 .9

B IC  ( sm a lle r  is  b e t t e r ) 1 0 7 7 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 5 3 .7 5 2 1 5 3 .7 8 6 4 1 1 .9 - 1 .0 0 0 .3 3 7 6

s e a s o n 1 - 0 .2 1 1 5 0 .2 7 6 7 2 7 .7 - 0 .7 6 0 .4 5 1 2

s e a s o n 2 0 .0 9 8 7 3 0 .3 0 2 7 5 4 .9 0 .3 3 0 .7 4 5 5

s e a s o n 3 0 .2 8 4 4 0 .2 8 3 3 6 0 .8 1 .0 0 0 .3 1 9 4

s e a s o n 4 0 .6 1 1 9 0 .2 9 9 2 6 7 .4 2 .0 5 0 .0 4 4 8

s e a s o n 5 - 0 .2 0 7 8 0 .3 0 1 7 6 0 .7 - 0 .6 9 0 .4 9 3 6

s e a s o n 6 - 0 .0 5 6 1 3 0 .3 1 5 8 5 8 .7 - 0 .1 8 0 .8 5 9 5

s e a s o n 7 - 0 .0 3 4 6 2 0 .3 0 0 1 6 0 .1 - 0 .1 2 0 .9 0 8 6

s e a s o n 8 0 .2 5 8 1 0 .2 9 0 7 6 0 .7 0 .8 9 0 .3 7 8 1

s e a s o n 9 0 .5 3 1 9 0 .2 7 9 3 6 3 .8 1 .9 0 0 .0 6 1 4

s e a s o n 1 0 0 .1 5 6 0 0 .3 0 1 2 5 3 .2 0 .5 2 0 .6 0 6 7

s e a s o n 1 1 - 0 .2 1 0 6 0 .2 6 7 9 2 5 .6 - 0 .7 9 0 .4 3 9 1

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 2 7 4 8 0 .0 2 6 7 9 1 1 .8 1 .0 3 0 .3 2 5 4

t e m p _ d e v - 0 .0 7 2 2 5 0 .0 5 9 2 2 8 4 .2 - 1 .2 2 0 .2 2 5 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 3 7 .4 1 .5 9 0 .1 4 2 8

d a te 1 1 1 1 .8 1 .0 5 0 .3 2 5 4

t e m p _ d e v 1 8 4 .2 1 .4 9 0 .2 2 5 8
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Light Attenuation Coefficient  (1/m) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 3 1 7 .9 6 1 0 3 9 4 5

1 3 1 1 7 2 .6 2 8 7 3 0 7 5 6 .5 2 1 1 5 0 8 8

2 2 1 1 6 3 .5 4 2 3 8 8 5 1 2 .4 1 7 3 2 2 1 8

3 2 1 1 4 6 .6 9 7 5 8 8 6 8 0 .0 0 8 1 5 7 3 1

4 2 1 1 4 5 .7 0 9 3 1 6 1 8 0 .0 0 0 1 5 8 7 8

5 1 1 1 4 5 .6 8 8 2 2 4 1 7 0 .0 0 0 0 0 0 2 0

6 1 1 1 4 5 .6 8 8 1 9 8 4 5 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 5 1 2 0 .0 4 3 0 9 3 .5 1 0 .0 0 0 2

V a r ia n c e I n t e r c e p t 0 .3 5 2 0 0 .0 6 5 5 3 5 .3 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t - 0 .0 6 2 6 2 0 .1 4 0 3 - 0 .4 5 0 .6 5 5 4

R e s id u a l 0 .3 5 1 8 0 .0 2 6 7 4 1 3 .1 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 1 4 5 .7

A IC  ( sm a lle r  is  b e t t e r ) 1 1 5 3 .7

A IC C  ( sm a lle r  is  b e t t e r ) 1 1 5 3 .8

B IC  ( sm a lle r  is  b e t t e r ) 1 1 6 1 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 6 8 .3 2 5 3 .0 9 2 9 3 2 .2 5 .0 5 < .0 0 0 1

s e a s o n 1 - 0 .5 0 6 9 0 .3 2 6 3 5 5 .9 - 1 .5 5 0 .1 2 5 9

s e a s o n 2 - 0 .1 4 4 4 0 .3 2 0 2 8 6 .1 - 0 .4 5 0 .6 5 3 1

s e a s o n 3 - 0 .5 6 9 6 0 .3 1 7 7 8 5 .8 - 1 .7 9 0 .0 7 6 5

s e a s o n 4 - 0 .5 7 0 9 0 .3 1 9 1 8 6 .8 - 1 .7 9 0 .0 7 7 0

s e a s o n 5 - 0 .3 3 1 6 0 .3 1 8 5 8 6 .3 - 1 .0 4 0 .3 0 0 7

s e a s o n 6 - 0 .5 1 5 5 0 .3 1 8 5 8 6 .4 - 1 .6 2 0 .1 0 9 2

s e a s o n 7 - 0 .1 3 1 7 0 .3 1 8 5 8 6 .4 - 0 .4 1 0 .6 8 0 4

s e a s o n 8 - 0 .5 3 7 6 0 .3 1 8 1 8 5 .7 - 1 .6 9 0 .0 9 4 7

s e a s o n 9 0 .0 3 0 4 1 0 .3 0 9 0 8 6 .7 0 .1 0 0 .9 2 1 8

s e a s o n 1 0 0 .0 6 8 4 3 0 .3 1 0 4 8 5 .8 0 .2 2 0 .8 2 6 0

s e a s o n 1 1 - 0 .4 0 3 9 0 .3 2 6 5 5 5 .9 - 1 .2 4 0 .2 2 1 3

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 3 5 4 0 .0 2 6 4 4 3 2 .2 - 5 .1 2 < .0 0 0 1

t e m p _ d e v - 0 .0 1 2 5 1 0 .0 5 2 6 0 2 7 7 - 0 .2 4 0 .8 1 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 8 .8 1 .2 2 0 .2 9 2 3

d a te 1 1 3 2 .2 2 6 .2 4 < .0 0 0 1

t e m p _ d e v 1 2 7 7 0 .0 6 0 .8 1 2 2
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
NH3_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Ammonia as N Total  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 0 8 .2 6 6 3 1 6 4 1

1 3 1 1 1 2 .9 2 9 2 2 7 2 7 3 .9 5 7 7 6 0 7 6

2 2 1 0 8 9 .6 1 6 5 8 3 4 0 0 .1 8 9 4 5 4 9 8

3 2 1 0 8 3 .0 1 0 5 5 0 5 2 0 .0 0 2 4 8 3 1 2

4 1 1 0 8 2 .7 3 8 3 1 9 1 3 0 .0 0 0 0 2 9 2 6

5 1 1 0 8 2 .7 3 5 2 7 4 1 3 0 .0 0 0 0 0 0 0 1

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 9 4 6 0 .0 5 7 4 0 3 .3 9 0 .0 0 0 3

V a r ia n c e I n t e r c e p t 0 .1 5 8 7 0 .0 3 6 5 4 4 .3 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t - 0 .0 3 0 9 0 0 .1 5 5 8 - 0 .2 0 0 .8 4 2 8

R e s id u a l 0 .3 4 2 1 0 .0 2 6 1 3 1 3 .0 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 8 2 .7

A IC  ( sm a lle r  is  b e t t e r ) 1 0 9 0 .7

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 9 0 .8

B IC  ( sm a lle r  is  b e t t e r ) 1 0 9 8 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 0 4 .6 4 4 0 .4 3 0 0 3 3 .9 5 .0 6 < .0 0 0 1

s e a s o n 1 - 0 .2 3 6 9 0 .2 3 7 8 5 9 .3 - 1 .0 0 0 .3 2 3 2

s e a s o n 2 - 0 .2 8 8 4 0 .2 3 6 7 8 2 .4 - 1 .2 2 0 .2 2 6 5

s e a s o n 3 - 0 .6 7 8 8 0 .2 3 4 6 8 2 .3 - 2 .8 9 0 .0 0 4 9

s e a s o n 4 - 0 .4 3 8 7 0 .2 3 6 0 8 4 - 1 .8 6 0 .0 6 6 5

s e a s o n 5 - 0 .3 6 1 6 0 .2 3 5 3 8 3 .2 - 1 .5 4 0 .1 2 8 2

s e a s o n 6 - 0 .2 4 8 3 0 .2 3 5 6 8 3 .9 - 1 .0 5 0 .2 9 5 0

s e a s o n 7 - 0 .2 0 0 5 0 .2 4 4 5 8 3 .3 - 0 .8 2 0 .4 1 4 6

s e a s o n 8 - 0 .1 3 6 6 0 .2 3 4 6 8 2 - 0 .5 8 0 .5 6 2 0

s e a s o n 9 0 .1 1 9 4 0 .2 2 8 9 8 4 .4 0 .5 2 0 .6 0 3 1

s e a s o n 1 0 0 .3 5 9 0 0 .2 2 9 2 8 1 .9 1 .5 7 0 .1 2 1 1

s e a s o n 1 1 - 0 .2 8 0 1 0 .2 3 7 9 5 9 .1 - 1 .1 8 0 .2 4 3 9

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 0 4 1 0 .0 2 0 1 4 3 3 .9 - 5 .1 7 < .0 0 0 1

t e m p _ d e v - 0 .0 5 2 0 3 0 .0 4 4 3 6 1 7 8 - 1 .1 7 0 .2 4 2 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 8 .6 2 .6 7 0 .0 0 6 5

d a te 1 1 3 3 .9 2 6 .7 1 < .0 0 0 1

t e m p _ d e v 1 1 7 8 1 .3 8 0 .2 4 2 4
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
NO23_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Nitrate+Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 8 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 9 8 .0 9 3 0 4 4 2 3

1 3 9 7 4 .1 0 6 5 0 1 1 2 0 .3 6 8 0 2 9 4 3

2 1 9 4 8 .6 0 7 1 7 2 6 3 0 .1 8 8 2 6 2 1 4

3 2 9 3 9 .0 3 8 8 5 9 4 1 0 .2 5 6 3 6 5 7 6

4 2 9 2 5 .5 0 4 6 9 8 7 5 0 .1 2 1 9 3 3 2 8

5 2 9 2 1 .0 1 7 0 1 9 7 0 0 .0 0 8 1 8 9 6 1

6 1 9 2 0 .7 4 4 0 1 1 3 8 0 .0 0 0 0 9 3 1 2

7 1 9 2 0 .7 4 1 0 7 6 4 2 0 .0 0 0 0 0 0 0 2

8 1 9 2 0 .7 4 1 0 7 5 8 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 1 3 6 0 .0 3 2 9 8 3 .4 5 0 .0 0 0 3

V a r ia n c e I n t e r c e p t 0 .3 6 9 9 0 .0 6 5 4 2 5 .6 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .0 8 4 4 5 0 .1 3 0 6 0 .6 5 0 .5 1 7 8

R e s id u a l 0 .2 1 1 1 0 .0 1 6 3 7 1 2 .9 0 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 2 0 .7

A IC  ( sm a lle r  is  b e t t e r ) 9 2 8 .7

A IC C  ( sm a lle r  is  b e t t e r ) 9 2 8 .8

B IC  ( sm a lle r  is  b e t t e r ) 9 3 6 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 8 5 .4 1 5 8 .4 8 4 9 2 5 .1 4 .8 8 < .0 0 0 1

s e a s o n 1 - 0 .4 0 8 2 0 .3 0 3 1 5 7 .8 - 1 .3 5 0 .1 8 3 2

s e a s o n 2 - 0 .2 8 9 6 0 .3 1 5 0 8 1 .9 - 0 .9 2 0 .3 6 0 6

s e a s o n 3 - 0 .4 7 9 8 0 .3 1 4 0 8 1 .2 - 1 .5 3 0 .1 3 0 4

s e a s o n 4 - 0 .5 6 8 8 0 .3 1 4 1 8 1 .5 - 1 .8 1 0 .0 7 3 9

s e a s o n 5 - 0 .4 3 9 3 0 .3 1 3 7 8 1 .2 - 1 .4 0 0 .1 6 5 3

s e a s o n 6 - 0 .3 4 2 8 0 .3 1 3 8 8 1 .4 - 1 .0 9 0 .2 7 7 9

s e a s o n 7 - 0 .3 1 7 2 0 .3 2 5 7 8 1 .4 - 0 .9 7 0 .3 3 3 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 - 0 .3 7 7 4 0 .3 2 5 2 8 0 .9 - 1 .1 6 0 .2 4 9 2

s e a s o n 9 0 .2 7 3 2 0 .3 1 5 1 8 2 .1 0 .8 7 0 .3 8 8 4

s e a s o n 1 0 - 0 .2 2 9 8 0 .3 0 5 4 8 1 .7 - 0 .7 5 0 .4 5 3 9

s e a s o n 1 1 - 0 .0 9 5 5 8 0 .3 0 3 3 5 7 .2 - 0 .3 2 0 .7 5 3 8

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 4 5 0 0 .0 2 9 1 3 2 5 .1 - 4 .9 8 < .0 0 0 1

t e m p _ d e v - 0 .0 6 8 3 8 0 .0 4 6 0 2 3 3 3 - 1 .4 9 0 .1 3 8 2

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 6 .2 1 .0 3 0 .4 3 4 5

d a te 1 1 2 5 .1 2 4 .7 9 < .0 0 0 1

t e m p _ d e v 1 3 3 3 2 .2 1 0 .1 3 8 2
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NO2_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 8 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 3 8 .8 9 9 4 4 5 1 5

1 3 1 0 4 4 .2 1 2 5 3 5 5 4 0 .1 0 5 0 3 9 7 8

2 2 1 0 3 9 .3 7 7 8 1 6 6 7 0 .0 0 9 2 9 9 4 3

3 1 1 0 3 8 .4 7 3 2 6 8 8 7 0 .0 0 0 5 5 6 0 2

4 1 1 0 3 8 .4 2 3 4 4 6 6 9 0 .0 0 0 0 0 3 5 4

5 1 1 0 3 8 .4 2 3 1 4 3 0 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 7 8 3 0 .0 5 5 8 9 3 .1 9 0 .0 0 0 7

V a r ia n c e I n t e r c e p t 0 .1 2 1 3 0 .0 3 0 2 6 4 .0 1 < .0 0 0 1

S P (P O W ) I n t e r c e p t - 0 .0 9 2 8 6 0 .1 6 7 8 - 0 .5 5 0 .5 8 0 0

R e s id u a l 0 .3 2 8 5 0 .0 2 5 4 1 1 2 .9 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 3 8 .4

A IC  ( sm a lle r  is  b e t t e r ) 1 0 4 6 .4

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 4 6 .5

B IC  ( sm a lle r  is  b e t t e r ) 1 0 5 4 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 8 2 .6 2 3 5 .6 7 0 1 3 8 .1 5 .1 2 < .0 0 0 1

s e a s o n 1 - 0 .2 2 2 8 0 .2 2 0 0 5 8 - 1 .0 1 0 .3 1 5 4

s e a s o n 2 - 0 .2 5 1 5 0 .2 1 4 9 8 2 - 1 .1 7 0 .2 4 5 3

s e a s o n 3 - 0 .5 7 5 3 0 .2 1 3 0 8 2 .3 - 2 .7 0 0 .0 0 8 4

s e a s o n 4 - 0 .3 7 2 9 0 .2 1 4 8 8 4 .2 - 1 .7 4 0 .0 8 6 2

s e a s o n 5 - 0 .3 3 5 5 0 .2 1 4 0 8 3 .4 - 1 .5 7 0 .1 2 0 8

s e a s o n 6 - 0 .1 8 8 8 0 .2 2 2 6 8 4 .3 - 0 .8 5 0 .3 9 8 8

s e a s o n 7 - 0 .1 8 8 2 0 .2 2 2 3 8 3 .5 - 0 .8 5 0 .3 9 9 5

s e a s o n 8 - 0 .1 1 2 0 0 .2 1 3 3 8 2 .1 - 0 .5 2 0 .6 0 1 1

s e a s o n 9 0 .0 4 3 4 6 0 .2 0 8 0 8 4 .6 0 .2 1 0 .8 3 5 0

s e a s o n 1 0 0 .4 2 7 4 0 .2 0 8 1 8 1 .4 2 .0 5 0 .0 4 3 2

s e a s o n 1 1 - 0 .2 9 4 4 0 .2 2 0 1 5 8 - 1 .3 4 0 .1 8 6 3

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 9 3 1 7 0 .0 1 7 7 7 3 8 .1 - 5 .2 4 < .0 0 0 1

t e m p _ d e v - 0 .0 4 6 4 9 0 .0 4 1 6 8 1 6 2 - 1 .1 2 0 .2 6 6 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 8 .5 2 .9 2 0 .0 0 3 2

d a te 1 1 3 8 .1 2 7 .5 0 < .0 0 0 1

t e m p _ d e v 1 1 6 2 1 .2 4 0 .2 6 6 3



-6

-5

-4

-3

-2

-1

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
NO3_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Nitrate+Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 7 .2 1 3 4 5 0 7 8

1 2 - 1 4 .9 2 5 5 3 9 1 2 0 .0 8 3 9 7 1 8 9

2 2 - 2 1 .7 3 2 4 1 1 1 3 0 .0 2 3 8 9 1 2 5

3 2 - 3 4 .5 6 0 1 0 5 3 2 0 .0 0 3 0 0 3 6 4

4 1 - 3 6 .0 7 9 1 1 3 5 5 0 .0 0 0 1 5 4 6 4

5 1 - 3 6 .1 5 4 8 0 6 4 3 0 .0 0 0 0 0 1 6 0

6 1 - 3 6 .1 5 5 5 5 0 4 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 2 2 7 0 .0 0 8 6 9 1 3 .7 1 0 .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .0 2 1 3 2 0 .0 0 4 4 8 3 4 .7 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 5 5 1 0 .1 4 6 4 1 .0 6 0 .2 8 9 2

R e s id u a l 0 .0 2 9 3 9 0 .0 0 2 3 0 4 1 2 .7 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 3 6 .2

A IC  ( sm a lle r  is  b e t t e r ) - 2 8 .2

A IC C  ( sm a lle r  is  b e t t e r ) - 2 8 .1

B IC  ( sm a lle r  is  b e t t e r ) - 2 0 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 0 .0 4 7 1 5 1 5 .7 8 0 3 2 3 - 0 .0 0 0 .9 9 7 6

s e a s o n 1 0 .0 1 7 0 6 0 .0 7 6 6 5 5 9 .6 0 .2 2 0 .8 2 4 6

s e a s o n 2 0 .0 4 2 1 9 0 .0 8 1 0 8 7 9 .7 0 .5 2 0 .6 0 4 3

s e a s o n 3 0 .0 0 8 2 6 5 0 .0 8 1 2 2 7 8 .8 0 .1 0 0 .9 1 9 2

s e a s o n 4 - 0 .0 3 7 6 9 0 .0 8 1 4 4 7 9 .4 - 0 .4 6 0 .6 4 4 8

s e a s o n 5 0 .0 1 6 3 4 0 .0 8 1 2 3 7 8 .8 0 .2 0 0 .8 4 1 1

s e a s o n 6 0 .0 0 4 6 9 7 0 .0 8 1 5 6 7 9 .6 0 .0 6 0 .9 5 4 2

s e a s o n 7 - 0 .0 1 6 1 5 0 .0 8 1 2 3 7 8 .8 - 0 .2 0 0 .8 4 2 9

s e a s o n 8 0 .1 4 6 4 0 .0 8 1 0 5 7 8 .2 1 .8 1 0 .0 7 4 7

s e a s o n 9 - 0 .0 7 4 0 7 0 .0 7 9 3 7 8 0 .9 - 0 .9 3 0 .3 5 3 4

s e a s o n 1 0 - 0 .0 3 5 9 2 0 .0 7 8 4 7 7 9 - 0 .4 6 0 .6 4 8 4

s e a s o n 1 1 - 0 .0 3 4 0 8 0 .0 7 6 6 4 5 8 .6 - 0 .4 4 0 .6 5 8 2

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 3 8 9 0 0 .0 0 7 8 5 9 2 3 0 .4 9 0 .6 2 5 3

t e m p _ d e v 0 .0 2 4 2 5 0 .0 1 4 0 9 2 0 4 1 .7 2 0 .0 8 6 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 5 .7 0 .9 6 0 .4 9 1 3

d a te 1 1 2 3 0 .2 4 0 .6 2 5 3

t e m p _ d e v 1 2 0 4 2 .9 6 0 .0 8 6 9



6

7

8

9

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
PH

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = pH  (SU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 3 6 2 .4 0 3 8 0 4 4 3

1 2 1 1 5 6 .6 2 1 6 2 9 6 5 0 .0 4 3 1 7 9 1 0

2 2 1 1 4 8 .6 9 3 9 8 0 0 4 0 .0 3 7 1 7 6 3 3

3 2 1 1 4 4 .8 2 5 7 3 8 5 7 0 .0 1 6 1 0 7 1 2

4 1 1 1 4 2 .5 0 4 1 1 3 0 2 0 .0 0 0 8 0 9 5 2

5 1 1 1 4 2 .3 9 4 5 1 2 3 0 0 .0 0 0 0 0 7 1 7

6 1 1 1 4 2 .3 9 3 5 8 6 1 8 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .2 9 5 6 0 .0 7 1 8 0 4 .1 2 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .2 8 4 8 0 .0 6 0 2 9 4 .7 2 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 3 5 1 0 .1 4 8 3 2 .2 6 0 .0 2 3 9

R e s id u a l 0 .3 4 3 8 0 .0 2 6 3 6 1 3 .0 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 1 4 2 .4

A IC  ( sm a lle r  is  b e t t e r ) 1 1 5 0 .4

A IC C  ( sm a lle r  is  b e t t e r ) 1 1 5 0 .5

B IC  ( sm a lle r  is  b e t t e r ) 1 1 5 8 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 1 1 .7 7 6 5 .2 6 2 9 1 5 .5 3 .2 4 0 .0 0 5 2

s e a s o n 1 - 0 .3 4 2 4 0 .2 5 3 7 5 7 .6 - 1 .3 5 0 .1 8 2 4

s e a s o n 2 - 0 .3 1 1 2 0 .2 8 2 7 7 5 .2 - 1 .1 0 0 .2 7 4 4

s e a s o n 3 - 0 .1 8 8 6 0 .2 9 0 4 7 7 .7 - 0 .6 5 0 .5 1 7 9

s e a s o n 4 - 0 .0 9 4 2 7 0 .2 9 3 2 7 6 .4 - 0 .3 2 0 .7 4 8 7

s e a s o n 5 0 .3 8 9 5 0 .2 9 2 9 7 4 .2 1 .3 3 0 .1 8 7 7

s e a s o n 6 0 .2 0 1 2 0 .2 9 3 6 7 4 .3 0 .6 9 0 .4 9 5 3

s e a s o n 7 0 .2 0 4 0 0 .2 9 3 0 7 4 .4 0 .7 0 0 .4 8 8 3

s e a s o n 8 - 0 .4 0 7 3 0 .2 9 1 5 7 5 .9 - 1 .4 0 0 .1 6 6 5

s e a s o n 9 - 0 .1 7 0 8 0 .2 8 3 1 7 9 .3 - 0 .6 0 0 .5 4 8 2

s e a s o n 1 0 0 .0 9 8 1 9 0 .2 7 3 0 7 4 0 .3 6 0 .7 2 0 2

s e a s o n 1 1 - 0 .3 5 4 2 0 .2 5 3 1 5 5 .9 - 1 .4 0 0 .1 6 7 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 0 8 0 0 .0 3 2 5 0 1 5 .5 - 3 .3 2 0 .0 0 4 5

t e m p _ d e v - 0 .0 8 4 1 1 0 .0 4 7 8 4 1 7 9 - 1 .7 6 0 .0 8 0 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 2 .4 1 .5 6 0 .1 3 2 9

d a te 1 1 1 5 .5 1 1 .0 4 0 .0 0 4 5

t e m p _ d e v 1 1 7 9 3 .0 9 0 .0 8 0 4



-7
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-5

-4

-3

-2

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
PO4_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Orthophosphate (as P)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 2 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 7 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 4 3 .8 2 9 9 5 4 8 9

1 2 8 7 1 .4 1 1 0 9 6 4 3 0 .2 2 7 4 5 4 3 5

2 1 8 5 3 .9 8 0 3 5 0 1 1 0 .1 3 1 2 6 5 3 2

3 1 8 4 5 .5 8 0 6 1 2 9 5 0 .0 5 3 3 4 9 6 1

4 1 8 4 2 .5 7 7 7 4 8 8 3 0 .0 1 1 5 1 1 1 0

5 1 8 4 1 .9 9 4 3 6 1 5 3 0 .0 0 0 7 2 0 0 8

6 1 8 4 1 .9 6 1 1 2 0 0 2 0 .0 0 0 0 0 3 4 4

7 1 8 4 1 .9 6 0 9 6 7 2 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .7 4 8 7 0 .1 7 4 8 4 .2 8 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .0 6 6 2 2 0 .0 2 8 1 3 2 .3 5 0 .0 0 9 3

S P (P O W ) I n t e r c e p t 0 .7 0 6 5 0 .1 6 1 8 4 .3 7 < .0 0 0 1

R e s id u a l 0 .2 4 3 5 0 .0 2 0 5 0 1 1 .8 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 4 2 .0

A IC  ( sm a lle r  is  b e t t e r ) 8 5 0 .0

A IC C  ( sm a lle r  is  b e t t e r ) 8 5 0 .1

B IC  ( sm a lle r  is  b e t t e r ) 8 5 8 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 5 8 .4 7 1 4 4 6 .8 3 5 2 4 .8 3 - 1 .2 5 0 .2 6 9 0

s e a s o n 1 0 .1 8 6 9 0 .1 3 9 3 8 3 .9 1 .3 4 0 .1 8 3 4

s e a s o n 2 0 .2 0 2 9 0 .1 4 8 5 4 9 .3 1 .3 7 0 .1 7 8 0

s e a s o n 3 0 .2 6 8 1 0 .1 7 1 4 4 8 .4 1 .5 6 0 .1 2 4 4

s e a s o n 4 0 .2 8 1 1 0 .1 6 9 0 4 3 .1 1 .6 6 0 .1 0 3 5

s e a s o n 5 0 .3 0 5 1 0 .1 9 0 1 4 8 .9 1 .6 0 0 .1 1 5 0

s e a s o n 6 0 .1 9 6 1 0 .1 9 5 2 6 7 .7 1 .0 0 0 .3 1 8 7

s e a s o n 7 - 0 .2 6 3 3 0 .1 6 9 8 4 3 .4 - 1 .5 5 0 .1 2 8 4

s e a s o n 8 - 0 .3 5 3 8 0 .1 6 8 5 4 3 .9 - 2 .1 0 0 .0 4 1 5

s e a s o n 9 - 0 .3 6 4 8 0 .1 5 4 7 4 5 .1 - 2 .3 6 0 .0 2 2 8

s e a s o n 1 0 0 .0 4 0 5 0 0 .1 4 2 0 4 8 .1 0 .2 9 0 .7 7 6 7

s e a s o n 1 1 0 .1 0 2 8 0 .1 3 6 8 8 4 .4 0 .7 5 0 .4 5 4 6

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 3 0 5 7 0 .0 2 3 3 3 4 .8 3 1 .3 1 0 .2 4 8 9

t e m p _ d e v 0 .0 8 6 3 6 0 .0 3 1 3 2 1 4 4 2 .7 6 0 .0 0 6 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 0 .2 3 .0 2 0 .0 0 2 9

d a te 1 1 4 .8 3 1 .7 2 0 .2 4 8 9

t e m p _ d e v 1 1 4 4 7 .6 0 0 .0 0 6 6



-2

-1

0

1

2

3

4

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Salinity

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Salinity  (ppt) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 6 3 0 .1 6 4 3 9 7 8 7

1 4 - 2 2 0 0 .1 3 8 8 7 3 9 6 .

2 1 - 2 2 0 5 .7 7 6 7 2 8 0 4 0 .0 0 1 1 9 4 7 4

3 1 - 2 2 0 8 .0 6 8 7 2 7 0 7 0 .0 0 0 3 0 6 3 3

4 1 - 2 2 0 8 .6 1 9 2 7 5 2 1 0 .0 0 0 0 2 7 7 4

5 1 - 2 2 0 8 .6 6 4 8 7 0 5 2 0 .0 0 0 0 0 0 2 8

6 1 - 2 2 0 8 .6 6 5 3 0 9 3 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 0 0 3 5 0 .0 0 0 0 1 8 1 .9 5 0 .0 2 5 8

V a r ia n c e I n t e r c e p t 0 .0 0 1 9 3 8 0 .0 0 0 3 1 6 6 .1 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .0 9 7 9 7 0 .1 1 8 1 0 .8 3 0 .4 0 6 8

R e s id u a l 0 .0 0 0 2 5 9 0 .0 0 0 0 2 0 1 2 .8 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 2 2 0 8 .7

A IC  ( sm a lle r  is  b e t t e r ) - 2 2 0 0 .7

A IC C  ( sm a lle r  is  b e t t e r ) - 2 2 0 0 .6

B IC  ( sm a lle r  is  b e t t e r ) - 2 1 9 2 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 5 .9 8 0 6 4 .0 9 6 8 2 4 .3 1 .4 6 0 .1 5 7 1

s e a s o n 1 - 0 .0 0 1 4 2 0 .0 2 0 7 5 5 9 .1 - 0 .0 7 0 .9 4 5 6

s e a s o n 2 0 .0 6 9 1 0 0 .0 2 1 7 5 8 1 .3 3 .1 8 0 .0 0 2 1

s e a s o n 3 0 .1 7 3 9 0 .0 2 1 7 3 7 9 .9 8 .0 0 < .0 0 0 1

s e a s o n 4 0 .2 8 1 7 0 .0 2 1 7 1 7 9 .6 1 2 .9 8 < .0 0 0 1

s e a s o n 5 0 .4 1 0 1 0 .0 2 1 7 0 7 9 .5 1 8 .9 0 < .0 0 0 1

s e a s o n 6 0 .5 0 9 2 0 .0 2 1 6 9 7 9 .4 2 3 .4 8 < .0 0 0 1

s e a s o n 7 0 .4 9 1 8 0 .0 2 1 7 0 7 9 .5 2 2 .6 7 < .0 0 0 1

s e a s o n 8 0 .5 3 6 5 0 .0 2 1 7 1 7 9 .7 2 4 .7 1 < .0 0 0 1

s e a s o n 9 0 .4 7 3 8 0 .0 2 1 0 9 8 0 2 2 .4 7 < .0 0 0 1

s e a s o n 1 0 0 .3 6 4 4 0 .0 2 1 1 0 8 1 .3 1 7 .2 7 < .0 0 0 1

s e a s o n 1 1 0 .2 3 3 0 0 .0 2 0 7 7 5 8 .5 1 1 .2 2 < .0 0 0 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 0 1 5 4 0 .0 0 2 0 4 0 2 4 .3 - 0 .7 5 0 .4 5 8 1

t e m p _ d e v 0 .0 7 0 6 5 0 .0 0 1 8 2 5 4 5 1 3 8 .7 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 5 .8 1 4 1 .5 5 < .0 0 0 1

d a te 1 1 2 4 .3 0 .5 7 0 .4 5 8 1

t e m p _ d e v 1 4 5 1 1 4 9 7 .9 5 < .0 0 0 1
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TEMP_C

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Temperature  (Degree C) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 3 7 .5 2 6 4 7 7 2 9

1 2 8 4 1 .5 8 8 4 7 6 9 1 0 .2 0 7 0 5 5 3 2

2 1 8 3 5 .7 5 2 7 6 4 9 6 0 .1 0 3 0 7 7 7 2

3 2 8 3 4 .0 0 0 9 3 2 7 6 0 .0 4 2 6 1 6 0 5

4 1 8 3 2 .7 8 5 0 6 4 6 6 0 .0 0 1 6 2 4 4 1

5 1 8 3 2 .7 3 9 8 7 8 4 3 0 .0 0 0 0 1 1 2 9

6 1 8 3 2 .7 3 9 5 7 6 9 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 4 3 2 9 0 .0 1 6 5 0 2 .6 2 0 .0 0 4 3

V a r ia n c e I n t e r c e p t 0 .2 5 0 9 0 .0 5 7 7 1 4 .3 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 4 4 1 0 .1 1 0 4 4 .9 3 < .0 0 0 1

R e s id u a l 0 .1 9 3 4 0 .0 1 4 9 6 1 2 .9 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 3 2 .7

A IC  ( sm a lle r  is  b e t t e r ) 8 4 0 .7

A IC C  ( sm a lle r  is  b e t t e r ) 8 4 0 .8

B IC  ( sm a lle r  is  b e t t e r ) 8 4 8 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 5 2 .1 8 7 3 .6 9 9 7 1 1 .4 2 .0 6 0 .0 6 2 5

s e a s o n 1 - 0 .1 9 0 7 0 .1 9 6 8 7 0 .2 - 0 .9 7 0 .3 3 6 1

s e a s o n 2 - 0 .0 9 2 9 1 0 .2 3 2 2 7 3 .5 - 0 .4 0 0 .6 9 0 2

s e a s o n 3 - 0 .3 0 4 7 0 .2 4 8 8 7 3 .5 - 1 .2 3 0 .2 2 4 5

s e a s o n 4 - 0 .2 3 4 4 0 .2 5 7 2 7 0 .3 - 0 .9 1 0 .3 6 5 3

s e a s o n 5 - 0 .0 2 9 4 9 0 .2 6 0 4 6 6 .7 - 0 .1 1 0 .9 1 0 2

s e a s o n 6 - 0 .0 5 1 7 6 0 .2 6 1 2 6 5 .5 - 0 .2 0 0 .8 4 3 5

s e a s o n 7 0 .0 0 7 4 6 9 0 .2 6 0 1 6 7 .4 0 .0 3 0 .9 7 7 2

s e a s o n 8 - 0 .0 8 5 2 8 0 .2 5 4 9 7 0 .9 - 0 .3 3 0 .7 3 8 9

s e a s o n 9 - 0 .1 6 6 0 0 .2 4 0 9 7 4 .1 - 0 .6 9 0 .4 9 2 9

s e a s o n 1 0 0 .0 1 4 1 8 0 .2 2 3 5 7 2 .7 0 .0 6 0 .9 4 9 6

s e a s o n 1 1 - 0 .0 0 7 1 9 0 .1 9 5 3 6 8 .3 - 0 .0 4 0 .9 7 0 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 7 6 1 5 0 .0 3 6 7 0 1 1 .4 - 2 .0 7 0 .0 6 1 5

t e m p _ d e v - 0 .0 1 7 6 7 0 .0 3 6 1 5 2 0 0 - 0 .4 9 0 .6 2 5 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 8 0 .4 0 0 .9 5 2 9

d a te 1 1 1 1 .4 4 .3 0 0 .0 6 1 5

t e m p _ d e v 1 2 0 0 0 .2 4 0 .6 2 5 5
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TKN_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Total Kjeldahl Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 3 6 .6 7 0 4 0 5 1 8

1 2 8 6 7 .5 5 9 0 1 3 9 6 0 .4 5 7 4 3 5 2 3

2 1 8 6 2 .1 7 9 6 0 9 6 6 0 .1 8 4 2 3 7 0 1

3 2 8 6 0 .2 7 0 4 3 6 1 4 0 .0 4 7 9 4 8 2 0

4 1 8 5 9 .6 1 2 3 5 2 8 6 0 .0 0 0 8 2 3 4 3

5 1 8 5 9 .6 0 1 3 1 4 7 1 0 .0 0 0 0 0 1 1 6

6 1 8 5 9 .6 0 1 2 9 9 4 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 4 1 7 5 0 .0 1 6 8 7 2 .4 7 0 .0 0 6 7

V a r ia n c e I n t e r c e p t 0 .2 2 9 9 0 .0 5 4 3 4 4 .2 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 5 4 9 0 .1 1 2 3 4 .9 4 < .0 0 0 1

R e s id u a l 0 .2 1 1 5 0 .0 1 6 3 3 1 2 .9 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 5 9 .6

A IC  ( sm a lle r  is  b e t t e r ) 8 6 7 .6

A IC C  ( sm a lle r  is  b e t t e r ) 8 6 7 .7

B IC  ( sm a lle r  is  b e t t e r ) 8 7 5 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 5 1 .6 1 7 1 .7 0 2 6 1 1 2 .1 1 0 .0 5 8 2

s e a s o n 1 - 0 .1 9 5 2 0 .1 9 1 5 7 1 .5 - 1 .0 2 0 .3 1 1 5

s e a s o n 2 - 0 .1 0 6 9 0 .2 2 4 8 7 2 .7 - 0 .4 8 0 .6 3 5 9

s e a s o n 3 - 0 .3 2 4 1 0 .2 4 0 8 7 3 .1 - 1 .3 5 0 .1 8 2 6

s e a s o n 4 - 0 .2 4 9 3 0 .2 4 9 3 7 0 .6 - 1 .0 0 0 .3 2 0 6

s e a s o n 5 - 0 .0 4 3 2 3 0 .2 5 2 5 6 7 .3 - 0 .1 7 0 .8 6 4 5

s e a s o n 6 - 0 .0 7 1 8 3 0 .2 5 3 2 6 6 .1 - 0 .2 8 0 .7 7 7 5

s e a s o n 7 0 .0 0 1 1 5 1 0 .2 5 2 1 6 7 .9 0 .0 0 0 .9 9 6 4

s e a s o n 8 - 0 .0 2 3 2 2 0 .2 4 6 9 7 1 - 0 .0 9 0 .9 2 5 3

s e a s o n 9 - 0 .1 5 0 0 0 .2 3 3 2 7 3 .6 - 0 .6 4 0 .5 2 2 1

s e a s o n 1 0 0 .0 3 9 5 1 0 .2 1 6 3 7 1 .9 0 .1 8 0 .8 5 5 6

s e a s o n 1 1 - 0 .0 0 3 4 8 0 .1 9 0 0 6 9 .6 - 0 .0 2 0 .9 8 5 5

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 7 5 8 4 0 .0 3 5 7 1 1 1 - 2 .1 2 0 .0 5 7 3

t e m p _ d e v - 0 .0 3 3 0 5 0 .0 3 6 2 7 1 8 7 - 0 .9 1 0 .3 6 3 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 8 .7 0 .4 5 0 .9 2 4 5

d a te 1 1 1 1 4 .5 1 0 .0 5 7 3

t e m p _ d e v 1 1 8 7 0 .8 3 0 .3 6 3 3
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0
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TN_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Total Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 4 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 5 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 5 5 7 .4 8 0 2 8 1 7 4

1 2 1 8 5 .5 3 4 1 9 4 8 1 0 .0 0 9 5 6 8 7 5

2 2 1 8 1 .8 7 4 7 1 3 6 5 0 .0 0 4 2 2 7 0 2

3 2 1 8 0 .2 9 5 7 6 6 4 2 0 .0 0 0 9 0 4 3 8

4 1 1 7 9 .9 8 9 8 1 6 0 0 0 .0 0 0 0 3 3 6 4

5 1 1 7 9 .9 7 9 3 2 2 8 2 0 .0 0 0 0 0 0 0 4

6 1 1 7 9 .9 7 9 3 1 0 9 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 3 9 5 0 .0 3 1 0 7 4 .4 9 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .0 4 6 8 3 0 .0 1 2 7 6 3 .6 7 0 .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 1 7 6 0 .1 6 2 0 3 .2 0 0 .0 0 1 4

R e s id u a l 0 .0 4 0 6 9 0 .0 0 3 2 9 6 1 2 .3 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 8 0 .0

A IC  ( sm a lle r  is  b e t t e r ) 1 8 8 .0

A IC C  ( sm a lle r  is  b e t t e r ) 1 8 8 .1

B IC  ( sm a lle r  is  b e t t e r ) 1 9 6 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 6 .8 0 6 2 3 3 .0 7 8 0 7 .3 - 0 .2 1 0 .8 4 2 6

s e a s o n 1 - 0 .1 3 1 4 0 .0 9 5 7 3 5 7 .3 - 1 .3 7 0 .1 7 5 1

s e a s o n 2 - 0 .1 3 5 7 0 .1 1 2 1 6 7 .5 - 1 .2 1 0 .2 3 0 3

s e a s o n 3 - 0 .1 7 0 9 0 .1 1 8 7 6 6 .4 - 1 .4 4 0 .1 5 4 4

s e a s o n 4 - 0 .0 5 0 1 0 0 .1 2 2 4 6 1 .2 - 0 .4 1 0 .6 8 3 7

s e a s o n 5 - 0 .0 5 6 2 6 0 .1 2 3 3 5 6 .4 - 0 .4 6 0 .6 4 9 9

s e a s o n 6 0 .0 5 9 5 1 0 .1 2 9 3 6 1 .3 0 .4 6 0 .6 4 6 9

s e a s o n 7 0 .2 2 7 3 0 .1 2 2 7 5 7 .8 1 .8 5 0 .0 6 9 1

s e a s o n 8 0 .1 7 1 3 0 .1 1 7 6 6 0 .3 1 .4 6 0 .1 5 0 3

s e a s o n 9 0 .2 0 1 6 0 .1 1 6 0 7 0 .3 1 .7 4 0 .0 8 6 7

s e a s o n 1 0 0 .1 3 2 6 0 .1 0 4 9 6 6 .3 1 .2 6 0 .2 1 0 7

s e a s o n 1 1 - 0 .0 3 4 3 5 0 .0 9 3 9 1 5 7 .8 - 0 .3 7 0 .7 1 5 9

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 4 2 7 9 0 .0 1 6 4 7 7 .3 0 .2 6 0 .8 0 2 2

t e m p _ d e v - 0 .0 1 9 1 5 0 .0 1 8 5 1 1 4 2 - 1 .0 3 0 .3 0 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 6 .9 1 .6 2 0 .1 1 7 6

d a te 1 1 7 .3 0 .0 7 0 .8 0 2 2

t e m p _ d e v 1 1 4 2 1 .0 7 0 .3 0 2 6
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TOC_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Total Organic Carbon  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 7 4 .1 1 4 5 4 7 9 2

1 3 7 8 1 .1 3 7 2 4 1 1 5 3 .3 4 5 9 1 0 5 1

2 2 7 6 6 .3 3 3 8 3 3 8 8 0 .1 1 1 3 6 3 8 9

3 2 7 6 4 .7 6 6 3 6 1 5 4 0 .0 2 1 4 5 1 8 5

4 1 7 6 3 .2 7 6 0 6 1 6 7 0 .0 0 1 6 9 2 6 9

5 1 7 6 3 .1 6 5 8 9 0 3 7 0 .0 0 0 0 1 7 1 4

6 1 7 6 3 .1 6 4 8 3 1 7 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 4 6 0 4 0 .0 1 4 7 4 3 .1 2 0 .0 0 0 9

V a r ia n c e I n t e r c e p t 0 .1 0 7 0 0 .0 2 2 8 8 4 .6 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 8 1 6 0 .1 4 2 0 1 .2 8 0 .2 0 0 8

R e s id u a l 0 .1 7 7 4 0 .0 1 3 3 8 1 3 .2 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 6 3 .2

A IC  ( sm a lle r  is  b e t t e r ) 7 7 1 .2

A IC C  ( sm a lle r  is  b e t t e r ) 7 7 1 .2

B IC  ( sm a lle r  is  b e t t e r ) 7 7 9 .3

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 1 9 .7 1 3 6 .5 7 7 7 2 3 .5 3 .2 7 0 .0 0 3 3

s e a s o n 1 - 0 .2 9 1 4 0 .1 7 3 7 6 6 .3 - 1 .6 8 0 .0 9 8 1

s e a s o n 2 0 .0 6 4 7 5 0 .1 8 4 5 8 3 .9 0 .3 5 0 .7 2 6 5

s e a s o n 3 - 0 .4 1 2 6 0 .1 8 5 5 8 2 .8 - 2 .2 2 0 .0 2 8 9

s e a s o n 4 0 .1 8 7 7 0 .1 8 6 0 8 2 .9 1 .0 1 0 .3 1 6 0

s e a s o n 5 0 .1 6 9 1 0 .1 8 5 5 8 2 0 .9 1 0 .3 6 4 8

s e a s o n 6 0 .2 0 9 0 0 .1 8 5 3 8 1 .7 1 .1 3 0 .2 6 2 5

s e a s o n 7 0 .1 1 4 4 0 .1 8 5 6 8 2 .1 0 .6 2 0 .5 3 9 2

s e a s o n 8 0 .0 5 6 6 9 0 .1 8 5 1 8 1 .8 0 .3 1 0 .7 6 0 2

s e a s o n 9 - 0 .1 5 3 2 0 .1 8 0 5 8 3 .7 - 0 .8 5 0 .3 9 8 4

s e a s o n 1 0 0 .1 2 8 7 0 .1 7 8 7 8 3 .6 0 .7 2 0 .4 7 3 3

s e a s o n 1 1 - 0 .0 1 4 9 9 0 .1 7 3 6 6 5 .2 - 0 .0 9 0 .9 3 1 5

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 6 1 2 6 0 .0 1 8 2 2 2 3 .5 - 3 .3 6 0 .0 0 2 6

t e m p _ d e v 0 .0 0 2 5 9 5 0 .0 3 2 7 7 1 9 9 0 .0 8 0 .9 3 7 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 1 2 .2 8 0 .0 1 9 2

d a te 1 1 2 3 .5 1 1 .3 1 0 .0 0 2 6

t e m p _ d e v 1 1 9 9 0 .0 1 0 .9 3 7 0
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TPO4_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Total Phosphorous  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 8 7 .7 6 8 0 4 0 5 2

1 2 8 4 9 .5 5 5 8 7 8 3 6 5 3 .9 0 8 3 3 0 7 2

2 2 8 3 9 .0 2 8 0 0 0 8 5 0 .5 2 7 5 4 9 9 6

3 2 8 3 5 .4 8 4 1 4 8 1 5 0 .0 8 8 2 0 0 7 3

4 1 8 3 2 .9 7 2 9 7 6 6 2 0 .0 0 6 1 7 4 2 8

5 1 8 3 2 .7 9 8 0 3 1 0 1 0 .0 0 0 0 8 7 6 3

6 1 8 3 2 .7 9 5 6 8 2 0 5 0 .0 0 0 0 0 0 0 2

7 1 8 3 2 .7 9 5 6 8 1 3 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 2 0 5 0 .0 3 8 7 6 3 .1 1 0 .0 0 0 9

V a r ia n c e I n t e r c e p t 0 .1 5 5 1 0 .0 3 0 9 0 5 .0 2 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 7 0 6 0 .1 4 8 4 1 .1 5 0 .2 5 0 3

R e s id u a l 0 .1 8 2 5 0 .0 1 4 2 7 1 2 .7 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 3 2 .8

A IC  ( sm a lle r  is  b e t t e r ) 8 4 0 .8

A IC C  ( sm a lle r  is  b e t t e r ) 8 4 0 .9

B IC  ( sm a lle r  is  b e t t e r ) 8 4 8 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 5 1 .3 3 4 2 .3 2 7 1 2 1 .5 - 3 .5 8 0 .0 0 1 7

s e a s o n 1 - 0 .0 1 0 6 9 0 .2 0 1 2 5 7 .8 - 0 .0 5 0 .9 5 7 8

s e a s o n 2 0 .1 3 5 0 0 .2 1 4 4 8 1 .4 0 .6 3 0 .5 3 0 8

s e a s o n 3 - 0 .0 0 3 3 0 0 .2 1 5 2 8 1 .2 - 0 .0 2 0 .9 8 7 8

s e a s o n 4 0 .0 9 3 1 8 0 .2 1 5 7 8 1 .4 0 .4 3 0 .6 6 6 8

s e a s o n 5 - 0 .0 4 2 4 5 0 .2 1 5 1 8 0 .7 - 0 .2 0 0 .8 4 4 0

s e a s o n 6 - 0 .1 0 8 6 0 .2 1 5 4 8 1 .2 - 0 .5 0 0 .6 1 5 4

s e a s o n 7 - 0 .4 0 2 6 0 .2 1 5 1 8 0 .7 - 1 .8 7 0 .0 6 5 0

s e a s o n 8 - 0 .1 3 8 2 0 .2 1 4 8 8 0 .4 - 0 .6 4 0 .5 2 1 6

s e a s o n 9 - 0 .1 3 2 7 0 .2 0 9 7 8 2 .7 - 0 .6 3 0 .5 2 8 6

s e a s o n 1 0 - 0 .0 5 8 4 4 0 .2 0 7 6 8 0 .8 - 0 .2 8 0 .7 7 9 0

s e a s o n 1 1 - 0 .0 9 6 7 7 0 .2 0 1 2 5 6 .7 - 0 .4 8 0 .6 3 2 4

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 7 6 7 2 0 .0 2 1 0 8 2 1 .5 3 .6 4 0 .0 0 1 5

t e m p _ d e v 0 .0 3 6 6 4 0 .0 3 6 1 9 2 1 5 1 .0 1 0 .3 1 2 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 5 .4 0 .7 0 0 .7 3 5 1

d a te 1 1 2 1 .5 1 3 .2 5 0 .0 0 1 5

t e m p _ d e v 1 2 1 5 1 .0 3 0 .3 1 2 4
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 Date
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Log Scale
TSS_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Total Suspended Solids  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 9 8 6 0 0  6 0 1  6 0 2  6 0 3  6 0 4  6 0 6  6 0 7  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5  6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8
6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 9  E 6 0  E 6 1  E 6 3  E 6 4  6 0 1  6 0 3  6 0 4  6 0 6  6 0 8  6 0 9  6 1 0  6 1 1  6 1 2  6 1 3  6 1 5  6 1 6  6 1 7  6 1 8  6 1 9  6 2 0  6 2 1  6 2 2  6 2 3  6 2 4  6 2 5
6 2 6  6 2 7  6 2 9  6 3 0  6 3 1  6 3 2  6 3 3  6 3 4  6 3 5  6 3 6  6 3 7  6 3 8  6 3 9  6 4 0  6 4 1  6 4 2  6 4 3  6 4 4  6 4 5  6 4 6  6 4 7  6 4 8  E 6 0 1  E 6 2 1  E 6 2 5  E 6 3 0  E 6 3 3

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 9 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 5 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 4 4

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 7 5 7 .2 2 6 8 5 9 9 9

1 2 6 8 1 .5 2 9 1 5 5 7 0 5 .6 1 6 2 6 5 8 1

2 2 6 7 5 .4 6 7 9 0 9 3 5 0 .1 6 6 4 1 8 5 5

3 2 6 7 2 .6 8 3 7 9 3 2 6 0 .0 1 6 1 2 2 5 0

4 1 6 7 1 .4 9 2 8 2 7 8 4 0 .0 0 0 8 5 6 2 1

5 1 6 7 1 .4 3 2 7 7 8 7 4 0 .0 0 0 0 0 5 7 9

6 1 6 7 1 .4 3 2 3 9 0 3 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 0 6 4 0 .0 1 0 6 5 1 .9 4 0 .0 2 6 3

V a r ia n c e I n t e r c e p t 0 .1 0 5 8 0 .0 2 4 4 6 4 .3 2 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 0 1 4 0 .1 4 7 9 2 .0 4 0 .0 4 1 6

R e s id u a l 0 .1 7 5 7 0 .0 1 4 0 5 1 2 .5 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 6 7 1 .4

A IC  ( sm a lle r  is  b e t t e r ) 6 7 9 .4

A IC C  ( sm a lle r  is  b e t t e r ) 6 7 9 .5

B IC  ( sm a lle r  is  b e t t e r ) 6 8 7 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 7 2 .7 7 4 1 .3 4 6 1 2 0 .5 - 4 .1 8 0 .0 0 0 4

s e a s o n 1 0 .2 4 2 7 0 .1 7 7 6 6 3 .1 1 .3 7 0 .1 7 6 8

s e a s o n 2 0 .3 4 9 9 0 .1 9 1 6 7 2 .3 1 .8 3 0 .0 7 1 9

s e a s o n 3 0 .2 5 6 0 0 .2 0 0 8 7 3 .5 1 .2 7 0 .2 0 6 4

s e a s o n 4 0 .5 6 5 0 0 .2 0 3 2 7 4 .9 2 .7 8 0 .0 0 6 9

s e a s o n 5 0 .1 1 6 0 0 .1 9 6 2 7 2 .3 0 .5 9 0 .5 5 6 1

s e a s o n 6 0 .1 6 2 4 0 .1 9 6 0 7 1 .8 0 .8 3 0 .4 1 0 0

s e a s o n 7 0 .2 1 6 1 0 .2 1 0 1 7 4 .1 1 .0 3 0 .3 0 7 0

s e a s o n 8 0 .2 9 3 3 0 .1 9 6 8 7 4 .2 1 .4 9 0 .1 4 0 4

s e a s o n 9 0 .2 7 5 8 0 .1 9 0 3 7 4 .3 1 .4 5 0 .1 5 1 5

s e a s o n 1 0 0 .2 9 7 0 0 .1 8 7 1 7 2 .9 1 .5 9 0 .1 1 6 7

s e a s o n 1 1 0 .1 9 0 7 0 .1 9 0 2 6 0 .5 1 .0 0 0 .3 2 0 1

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 8 6 5 0 0 .0 2 0 6 0 2 0 .5 4 .2 0 0 .0 0 0 4

t e m p _ d e v - 0 .0 2 6 6 7 0 .0 3 4 4 8 1 9 5 - 0 .7 7 0 .4 4 0 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 3 .8 1 .0 2 0 .4 4 1 7

d a te 1 1 2 0 .5 1 7 .6 4 0 .0 0 0 4

t e m p _ d e v 1 1 9 5 0 .6 0 0 .4 4 0 2



-1

0

1

2

3

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Turb

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Estero Bay

Parameter = Turbidity  (NTU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 6 0 8 5  0 8 6  5 1 3  5 1 4  5 1 5  5 1 6  5 1 7  5 1 8  5 1 9  5 2 0  5 2 1  5 2 2  5 2 3  5 2 4  5 2 5  5 2 6  5 2 7  5 2 8  5 2 9  5 3 0  5 3 1  5 3 2  5 3 3  5 3 4  5 3 5  8 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 1 8

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 6 2 2 .4 8 7 1 1 3 1 4

1 3 5 9 6 .7 7 4 1 8 6 1 4 0 .1 6 1 5 4 7 5 2

2 2 5 9 3 .6 5 7 8 6 1 1 6 0 .0 5 9 6 2 9 0 9

3 1 5 9 2 .5 6 0 1 4 8 0 4 0 .0 0 0 5 7 9 4 8

4 1 5 9 2 .5 5 0 2 0 0 8 0 0 .0 0 0 0 0 0 3 9

5 1 5 9 2 .5 5 0 1 9 4 2 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 6 4 2 0 .0 1 4 4 3 1 .8 3 0 .0 3 3 6

V a r ia n c e I n t e r c e p t 0 .0 9 5 1 4 0 .0 3 2 6 7 2 .9 1 0 .0 0 1 8

S P (P O W ) I n t e r c e p t 0 .3 7 8 4 0 .2 2 1 6 1 .7 1 0 .0 8 7 7

R e s id u a l 0 .2 8 2 6 0 .0 2 6 2 4 1 0 .7 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 9 2 .6

A IC  ( sm a lle r  is  b e t t e r ) 6 0 0 .6

A IC C  ( sm a lle r  is  b e t t e r ) 6 0 0 .7

B IC  ( sm a lle r  is  b e t t e r ) 6 0 5 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 4 7 .0 9 6 4 .7 0 7 1 1 4 .2 - 2 .2 7 0 .0 3 9 1

s e a s o n 1 0 .1 1 6 9 0 .2 2 2 5 6 1 .5 0 .5 3 0 .6 0 1 4

s e a s o n 2 0 .1 0 2 5 0 .2 3 2 5 5 8 .5 0 .4 4 0 .6 6 1 0

s e a s o n 3 0 .3 5 4 9 0 .2 3 9 0 6 1 1 .4 9 0 .1 4 2 6

s e a s o n 4 - 0 .3 6 8 8 0 .2 3 8 8 5 8 .2 - 1 .5 4 0 .1 2 7 9

s e a s o n 5 0 .1 3 6 0 0 .2 3 4 4 5 5 .1 0 .5 8 0 .5 6 4 3

s e a s o n 6 0 .5 3 4 0 0 .2 4 2 1 5 4 .8 2 .2 1 0 .0 3 1 6

s e a s o n 7 0 .7 2 3 4 0 .2 2 5 5 5 6 .3 3 .2 1 0 .0 0 2 2

s e a s o n 8 0 .8 1 7 3 0 .2 4 1 4 5 6 3 .3 9 0 .0 0 1 3

s e a s o n 9 0 .8 0 8 9 0 .2 5 7 8 7 8 .9 3 .1 4 0 .0 0 2 4

s e a s o n 1 0 0 .5 5 8 8 0 .2 5 5 0 6 9 .9 2 .1 9 0 .0 3 1 8

s e a s o n 1 1 0 .1 3 5 1 0 .2 4 4 0 7 4 0 .5 5 0 .5 8 1 5

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 7 3 8 7 0 .0 3 2 2 4 1 4 .2 2 .2 9 0 .0 3 7 8

t e m p _ d e v 0 .0 8 6 4 3 0 .0 4 3 1 2 1 0 8 2 .0 0 0 .0 4 7 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 9 .9 3 .9 9 0 .0 0 0 3

d a te 1 1 1 4 .2 5 .2 5 0 .0 3 7 8

t e m p _ d e v 1 1 0 8 4 .0 2 0 .0 4 7 5



0

1

2

3

4

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
CHLAC_ugl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Lower Lemon Bay

Parameter = Chlorophyll-a (Corrected)  (ug/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 6 0 8 5  0 8 6  5 1 3  5 1 4  5 1 5  5 1 6  5 1 7  5 1 8  5 1 9  5 2 0  5 2 1  5 2 2  5 2 3  5 2 4  5 2 5  5 2 6  5 2 7  5 2 8  5 2 9  5 3 0  5 3 1  5 3 2  5 3 3  5 3 4  5 3 5  8 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 7 3 5 .5 3 3 9 8 7 5 1

1 2 5 7 5 .2 3 1 7 5 3 5 4 0 .5 4 0 5 9 5 0 2

2 1 5 7 2 .7 4 8 1 0 4 9 2 0 .1 5 5 1 0 7 3 2

3 2 5 7 1 .9 6 4 3 0 7 8 7 0 .0 2 3 6 8 6 5 9

4 1 5 7 1 .8 3 2 5 8 0 0 9 0 .0 0 0 1 3 0 3 4

5 1 5 7 1 .8 3 1 8 7 4 3 0 0 .0 0 0 0 0 0 0 1

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 5 2 4 9 0 .0 2 2 1 1 2 .3 7 0 .0 0 8 8

V a r ia n c e I n t e r c e p t 0 .3 6 3 9 0 .1 1 1 9 3 .2 5 0 .0 0 0 6

S P (P O W ) I n t e r c e p t 0 .6 2 6 0 0 .1 2 5 3 5 .0 0 < .0 0 0 1

R e s id u a l 0 .1 9 6 0 0 .0 1 8 0 6 1 0 .8 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 7 1 .8

A IC  ( sm a lle r  is  b e t t e r ) 5 7 9 .8

A IC C  ( sm a lle r  is  b e t t e r ) 5 8 0 .0

B IC  ( sm a lle r  is  b e t t e r ) 5 8 4 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 4 6 .4 0 1 2 8 .0 1 1 0 .9 1 .9 2 0 .0 8 0 7

s e a s o n 1 - 0 .3 9 3 4 0 .2 7 9 2 6 5 .3 - 1 .4 1 0 .1 6 3 6

s e a s o n 2 - 0 .3 9 3 8 0 .3 1 9 3 5 7 .6 - 1 .2 3 0 .2 2 2 5

s e a s o n 3 - 0 .0 2 2 1 1 0 .3 4 4 1 5 6 .6 - 0 .0 6 0 .9 4 9 0

s e a s o n 4 - 0 .4 2 2 3 0 .3 5 5 3 5 3 .4 - 1 .1 9 0 .2 3 9 9

s e a s o n 5 - 0 .3 3 8 3 0 .3 5 6 1 5 0 .5 - 0 .9 5 0 .3 4 6 6

s e a s o n 6 - 0 .0 6 4 5 7 0 .3 5 3 0 5 0 .7 - 0 .1 8 0 .8 5 5 6

s e a s o n 7 0 .2 3 3 2 0 .3 3 8 3 5 1 .2 0 .6 9 0 .4 9 3 7

s e a s o n 8 0 .5 3 4 8 0 .3 4 0 8 5 3 .6 1 .5 7 0 .1 2 2 5

s e a s o n 9 0 .4 4 9 2 0 .3 4 3 5 6 3 .8 1 .3 1 0 .1 9 5 6

s e a s o n 1 0 0 .3 5 7 2 0 .3 3 1 8 6 4 1 .0 8 0 .2 8 5 6

s e a s o n 1 1 0 .0 0 0 7 8 2 0 .2 8 9 0 6 9 .9 0 .0 0 0 .9 9 7 8

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 2 1 7 0 .0 6 3 7 7 1 0 .9 - 1 .9 1 0 .0 8 3 0

t e m p _ d e v 0 .0 7 8 0 0 0 .0 4 4 0 9 1 6 1 1 .7 7 0 .0 7 8 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 2 .9 1 .2 8 0 .2 6 3 6

d a te 1 1 1 0 .9 3 .6 4 0 .0 8 3 0

t e m p _ d e v 1 1 6 1 3 .1 3 0 .0 7 8 8
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5

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
COLOR

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Lower Lemon Bay

Parameter = Color  (PCU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 6 0 8 5  0 8 6  5 1 3  5 1 4  5 1 5  5 1 6  5 1 7  5 1 8  5 1 9  5 2 0  5 2 1  5 2 2  5 2 3  5 2 4  5 2 5  5 2 6  5 2 7  5 2 8  5 2 9  5 3 0  5 3 1  5 3 2  5 3 3  5 3 4  5 3 5  8 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 3 7 4 .8 6 6 2 4 0 1 8

1 2 - 5 1 4 .1 8 3 8 3 8 7 0 0 .0 1 3 5 1 1 5 4

2 2 - 5 2 4 .1 6 5 7 3 5 3 6 0 .0 1 2 5 3 0 2 6

3 2 - 5 2 9 .0 5 0 4 2 7 3 6 0 .0 0 5 7 9 6 4 9

4 2 - 5 3 2 .7 7 6 7 7 4 4 2 0 .0 0 0 4 9 9 1 5

5 1 - 5 3 3 .0 7 8 2 8 5 3 8 0 .0 0 0 0 0 8 8 9

6 1 - 5 3 3 .0 8 3 3 3 9 7 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 0 1 9 6 0 .0 0 0 1 9 2 1 .0 2 0 .1 5 3 3

V a r ia n c e I n t e r c e p t 0 .0 1 1 1 8 0 .0 0 2 3 6 2 4 .7 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 5 2 2 0 .1 5 1 5 1 .0 0 0 .3 1 5 0

R e s id u a l 0 .0 0 6 1 9 7 0 .0 0 0 5 5 8 1 1 .1 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 5 3 3 .1

A IC  ( sm a lle r  is  b e t t e r ) - 5 2 5 .1

A IC C  ( sm a lle r  is  b e t t e r ) - 5 2 5 .0

B IC  ( sm a lle r  is  b e t t e r ) - 5 2 0 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 4 5 .6 7 3 9 1 6 .2 5 7 6 2 2 .6 - 2 .8 1 0 .0 1 0 0

s e a s o n 1 0 .0 4 1 2 6 0 .0 6 0 9 3 5 2 .5 0 .6 8 0 .5 0 1 3

s e a s o n 2 0 .0 4 9 6 4 0 .0 6 3 7 1 6 1 .9 0 .7 8 0 .4 3 8 9

s e a s o n 3 0 .0 4 8 7 0 0 .0 6 3 7 7 6 0 .6 0 .7 6 0 .4 4 8 0

s e a s o n 4 0 .0 6 3 5 0 0 .0 6 3 4 8 5 9 .7 1 .0 0 0 .3 2 1 3

s e a s o n 5 0 .0 8 1 6 4 0 .0 6 3 0 2 5 8 .9 1 .3 0 0 .2 0 0 2

s e a s o n 6 - 0 .1 0 8 2 0 .0 6 2 8 4 5 9 .5 - 1 .7 2 0 .0 9 0 3

s e a s o n 7 - 0 .0 1 3 2 2 0 .0 6 0 4 7 6 2 .2 - 0 .2 2 0 .8 2 7 6

s e a s o n 8 - 0 .0 5 0 2 2 0 .0 6 2 6 1 5 9 .9 - 0 .8 0 0 .4 2 5 7

s e a s o n 9 - 0 .0 0 7 8 2 0 .0 6 3 5 3 6 3 .2 - 0 .1 2 0 .9 0 2 5

s e a s o n 1 0 - 0 .0 1 3 7 5 0 .0 6 7 4 4 6 4 .8 - 0 .2 0 0 .8 3 9 1

s e a s o n 1 1 0 .0 4 3 5 9 0 .0 6 4 2 8 5 2 .6 0 .6 8 0 .5 0 0 7

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 2 8 1 7 0 .0 0 8 0 9 9 2 2 .6 3 .4 8 0 .0 0 2 1

t e m p _ d e v 0 .0 1 5 6 8 0 .0 0 8 1 7 1 2 4 6 1 .9 2 0 .0 5 6 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 8 .8 1 .3 5 0 .2 2 4 8

d a te 1 1 2 2 .6 1 2 .1 0 0 .0 0 2 1

t e m p _ d e v 1 2 4 6 3 .6 8 0 .0 5 6 2
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11.0

11.2

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
COND

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Lower Lemon Bay

Parameter = Specific Conductance  (uS/cm) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 6 0 8 5  0 8 6  5 1 3  5 1 4  5 1 5  5 1 6  5 1 7  5 1 8  5 1 9  5 2 0  5 2 1  5 2 2  5 2 3  5 2 4  5 2 5  5 2 6  5 2 7  5 2 8  5 2 9  5 3 0  5 3 1  5 3 2  5 3 3  5 3 4  5 3 5  8 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 7 5 .9 8 5 8 9 2 7 5

1 3 9 2 6 .2 9 6 9 2 8 6 6 0 .0 4 0 8 5 5 8 2

2 2 9 2 3 .0 0 3 7 2 7 1 5 0 .0 0 0 6 4 6 2 4

3 1 9 2 2 .8 8 8 9 6 3 3 4 0 .0 0 0 0 0 6 7 3

4 1 9 2 2 .8 8 7 8 2 7 8 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .2 6 2 1 0 .1 0 5 9 2 .4 8 0 .0 0 6 7

V a r ia n c e I n t e r c e p t 0 .2 2 6 9 0 .0 7 4 5 0 3 .0 5 0 .0 0 1 2

S P (P O W ) I n t e r c e p t 0 .0 4 6 5 1 0 .2 3 8 9 0 .1 9 0 .8 4 5 7

R e s id u a l 0 .6 7 0 2 0 .0 6 1 8 3 1 0 .8 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 2 2 .9

A IC  ( sm a lle r  is  b e t t e r ) 9 3 0 .9

A IC C  ( sm a lle r  is  b e t t e r ) 9 3 1 .0

B IC  ( sm a lle r  is  b e t t e r ) 9 3 5 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 3 3 .7 4 8 3 .1 6 5 3 1 9 .2 2 .8 1 0 .0 1 1 1

s e a s o n 1 0 .2 1 8 0 0 .3 7 9 7 6 2 .2 0 .5 7 0 .5 6 8 0

s e a s o n 2 0 .2 6 6 7 0 .3 7 3 9 6 6 .3 0 .7 1 0 .4 7 8 2

s e a s o n 3 - 0 .4 4 4 2 0 .3 7 4 6 6 8 .9 - 1 .1 9 0 .2 3 9 7

s e a s o n 4 - 0 .2 6 7 4 0 .3 7 3 6 6 8 .2 - 0 .7 2 0 .4 7 6 6

s e a s o n 5 - 0 .8 6 9 2 0 .3 6 5 8 6 4 .6 - 2 .3 8 0 .0 2 0 5

s e a s o n 6 - 1 .4 1 0 3 0 .3 6 3 6 6 3 .5 - 3 .8 8 0 .0 0 0 3

s e a s o n 7 - 1 .7 4 5 1 0 .3 4 7 7 6 1 .9 - 5 .0 2 < .0 0 0 1

s e a s o n 8 - 1 .7 4 1 3 0 .3 5 8 8 6 2 .3 - 4 .8 5 < .0 0 0 1

s e a s o n 9 - 2 .1 8 6 2 0 .3 8 4 3 7 8 .3 - 5 .6 9 < .0 0 0 1

s e a s o n 1 0 - 1 .7 6 3 5 0 .4 1 8 2 8 5 .2 - 4 .2 2 < .0 0 0 1

s e a s o n 1 1 - 0 .0 6 3 9 7 0 .4 1 6 4 7 2 .4 - 0 .1 5 0 .8 7 8 3

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 1 2 9 0 .0 4 1 4 3 1 9 .2 - 2 .7 3 0 .0 1 3 3

t e m p _ d e v 0 .0 9 5 7 4 0 .0 6 8 1 7 1 3 3 1 .4 0 0 .1 6 2 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 0 .6 1 0 .7 7 < .0 0 0 1

d a te 1 1 1 9 .2 7 .4 3 0 .0 1 3 3

t e m p _ d e v 1 1 3 3 1 .9 7 0 .1 6 2 5
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4
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6

7

8

9

10

11

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
DO_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Lower Lemon Bay

Parameter = Dissolved Oxygen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 6 0 8 5  0 8 6  5 1 3  5 1 4  5 1 5  5 1 6  5 1 7  5 1 8  5 1 9  5 2 0  5 2 1  5 2 2  5 2 3  5 2 4  5 2 5  5 2 6  5 2 7  5 2 8  5 2 9  5 3 0  5 3 1  5 3 2  5 3 3  5 3 4  5 3 5  8 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 2 3 3

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 0 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 4 1 0 .9 4 5 6 8 3 7 8

1 4 4 0 9 .8 0 2 7 6 2 0 5 .

2 1 4 0 9 .6 9 1 6 0 2 6 9 2 .8 6 5 0 2 5 6 9

3 2 4 0 6 .9 6 1 1 1 2 1 1 4 2 .7 5 9 4 2 2 8 3

4 2 4 0 3 .7 0 9 2 4 5 0 7 1 .2 0 2 7 3 5 9 4

5 2 4 0 3 .3 0 6 4 1 1 5 3 0 .2 5 4 7 3 3 8 5

6 1 4 0 3 .1 9 2 6 8 9 2 8 0 .0 0 9 1 7 7 7 4

7 1 4 0 3 .1 8 9 4 1 7 7 9 0 .0 0 0 0 1 0 5 5

8 1 4 0 3 .1 8 9 4 1 4 1 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 4 0 0 0 .0 1 8 7 6 1 .2 8 0 .1 0 0 4

V a r ia n c e I n t e r c e p t 0 .0 3 9 2 7 0 .0 2 3 7 1 1 .6 6 0 .0 4 8 8

S P (P O W ) I n t e r c e p t - 0 .6 7 7 4 0 .2 3 1 5 - 2 .9 3 0 .0 0 3 4

R e s id u a l 0 .2 6 0 1 0 .0 2 8 5 7 9 .1 0 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 0 3 .2

A IC  ( sm a lle r  is  b e t t e r ) 4 1 1 .2

A IC C  ( sm a lle r  is  b e t t e r ) 4 1 1 .4

B IC  ( sm a lle r  is  b e t t e r ) 4 1 6 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 3 .1 2 9 4 5 2 .5 2 8 2 1 3 2 0 .4 4 0 .6 6 0 4

s e a s o n 1 0 .3 1 9 4 0 .2 4 1 1 2 5 .8 1 .3 2 0 .1 9 7 0

s e a s o n 2 0 .0 7 3 3 4 0 .2 2 2 8 7 1 0 .3 3 0 .7 4 3 0

s e a s o n 3 0 .2 9 3 7 0 .2 3 3 1 2 9 .1 1 .2 6 0 .2 1 7 6

s e a s o n 4 - 0 .1 7 3 0 0 .2 1 3 0 5 2 .9 - 0 .8 1 0 .4 2 0 2

s e a s o n 5 - 0 .0 1 2 0 2 0 .1 9 7 0 2 3 .1 - 0 .0 6 0 .9 5 1 9

s e a s o n 6 0 .2 7 1 6 0 .2 1 9 0 5 0 .5 1 .2 4 0 .2 2 0 6

s e a s o n 7 0 .1 2 2 7 0 .2 0 3 5 2 4 .9 0 .6 0 0 .5 5 2 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 0 .3 1 8 1 0 .2 0 6 6 4 4 .1 1 .5 4 0 .1 3 0 8

s e a s o n 9 - 0 .0 0 3 7 7 0 .2 3 4 9 2 8 .4 - 0 .0 2 0 .9 8 7 3

s e a s o n 1 0 0 .4 1 5 5 0 .2 2 7 5 6 9 .2 1 .8 3 0 .0 7 2 1

s e a s o n 1 1 0 .0 9 6 2 5 0 .2 5 7 2 2 8 .9 0 .3 7 0 .7 1 0 9

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 1 1 1 4 0 .0 2 6 1 9 1 3 2 - 0 .4 3 0 .6 7 1 3

t e m p _ d e v - 0 .0 1 4 4 2 0 .0 4 2 5 4 1 2 7 - 0 .3 4 0 .7 3 5 2

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 6 .8 1 .3 1 0 .2 4 6 6

d a te 1 1 1 3 2 0 .1 8 0 .6 7 1 3

t e m p _ d e v 1 1 2 7 0 .1 1 0 .7 3 5 2



0

1

2

3

4

5

6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Kd

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Lower Lemon Bay

Parameter = Light Attenuation Coefficient  (1/m) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 6 0 8 5  0 8 6  5 1 3  5 1 4  5 1 5  5 1 6  5 1 7  5 1 8  5 1 9  5 2 0  5 2 1  5 2 2  5 2 3  5 2 4  5 2 5  5 2 6  5 2 7  5 2 8  5 2 9  5 3 0  5 3 1  5 3 2  5 3 3  5 3 4  5 3 5  8 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 1 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 4

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 7 4 5 .0 6 5 0 9 4 9 9

1 2 4 1 7 .3 9 2 6 7 8 5 0 0 .0 5 5 7 1 1 6 4

2 1 4 1 3 .1 5 0 7 5 9 0 4 0 .0 0 9 4 5 0 0 7

3 2 4 1 2 .3 7 6 4 4 7 6 9 0 .0 0 1 7 0 3 7 6

4 1 4 1 2 .2 5 0 4 7 4 1 1 0 .0 0 0 0 4 2 0 6

5 1 4 1 2 .2 4 7 5 8 1 7 8 0 .0 0 0 0 0 0 0 2

6 1 4 1 2 .2 4 7 5 8 0 1 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 . . .

V a r ia n c e I n t e r c e p t 0 .6 2 6 8 0 .2 0 4 6 3 .0 6 0 .0 0 1 1

S P (P O W ) I n t e r c e p t 0 .6 9 8 2 0 .1 0 8 6 6 .4 3 < .0 0 0 1

R e s id u a l 0 .1 2 0 7 0 .0 1 1 0 5 1 0 .9 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 1 2 .2

A IC  ( sm a lle r  is  b e t t e r ) 4 1 8 .2

A IC C  ( sm a lle r  is  b e t t e r ) 4 1 8 .3

B IC  ( sm a lle r  is  b e t t e r ) 4 2 2 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 5 4 0 .1 2 1 6 8 .2 0 8 .9 9 - 3 .2 1 0 .0 1 0 7

s e a s o n 1 0 .1 0 1 4 0 .2 9 7 9 4 8 .8 0 .3 4 0 .7 3 5 0

s e a s o n 2 - 0 .1 1 8 8 0 .3 6 2 9 5 0 .9 - 0 .3 3 0 .7 4 4 8

s e a s o n 3 - 0 .1 2 2 2 0 .3 9 8 3 5 2 - 0 .3 1 0 .7 6 0 3

s e a s o n 4 0 .0 3 0 5 9 0 .4 1 6 1 5 1 0 .0 7 0 .9 4 1 7

s e a s o n 5 0 .1 2 2 4 0 .4 2 1 5 4 9 .9 0 .2 9 0 .7 7 2 8

s e a s o n 6 - 0 .0 6 6 0 5 0 .4 2 8 8 5 1 .2 - 0 .1 5 0 .8 7 8 2

s e a s o n 7 - 0 .2 4 9 7 0 .4 0 1 9 5 1 .4 - 0 .6 2 0 .5 3 7 0

s e a s o n 8 - 0 .4 3 5 3 0 .4 1 1 3 5 2 .6 - 1 .0 6 0 .2 9 4 8

s e a s o n 9 - 0 .5 9 8 6 0 .3 8 8 2 5 5 .1 - 1 .5 4 0 .1 2 8 8

s e a s o n 1 0 0 .1 5 0 3 0 .3 6 4 8 5 1 .3 0 .4 1 0 .6 8 2 0

s e a s o n 1 1 0 .3 3 5 6 0 .3 0 0 1 4 9 .2 1 .1 2 0 .2 6 8 9

s e a s o n 1 2 0 . . . .

d a te 1 0 .2 6 7 6 0 .0 8 3 8 0 8 .9 9 3 .1 9 0 .0 1 1 0

t e m p _ d e v 0 .0 2 1 0 2 0 .0 3 6 8 9 2 5 4 0 .5 7 0 .5 6 9 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 5 0 .8 6 0 .5 8 2 3

d a te 1 1 8 .9 9 1 0 .2 0 0 .0 1 1 0

t e m p _ d e v 1 2 5 4 0 .3 2 0 .5 6 9 3



-5

-4

-3

-2

-1

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
NH3_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Lower Lemon Bay

Parameter = Ammonia as N Total  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 6 0 8 5  0 8 6  5 1 3  5 1 4  5 1 5  5 1 6  5 1 7  5 1 8  5 1 9  5 2 0  5 2 1  5 2 2  5 2 3  5 2 4  5 2 5  5 2 6  5 2 7  5 2 8  5 2 9  5 3 0  5 3 1  5 3 2  5 3 3  5 3 4  5 3 5  8 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 2 6 .0 0 6 0 5 4 5 5

1 2 - 2 1 1 .7 7 0 6 9 9 9 7 0 .0 0 6 1 6 3 5 8

2 1 - 2 1 4 .6 9 7 4 8 4 7 7 0 .0 0 0 8 2 3 4 2

3 1 - 2 1 5 .0 4 2 0 5 7 0 6 0 .0 0 0 0 1 1 1 4

4 1 - 2 1 5 .0 4 6 5 6 0 9 6 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 7 0 0 7 0 .0 0 2 5 8 4 2 .7 1 0 .0 0 3 3

V a r ia n c e I n t e r c e p t 0 .0 1 2 3 4 0 .0 0 3 6 6 4 3 .3 7 0 .0 0 0 4

S P (P O W ) I n t e r c e p t 0 .4 9 5 5 0 .1 6 1 3 3 .0 7 0 .0 0 2 1

R e s id u a l 0 .0 1 8 0 7 0 .0 0 1 6 8 3 1 0 .7 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 2 1 5 .0

A IC  ( sm a lle r  is  b e t t e r ) - 2 0 7 .0

A IC C  ( sm a lle r  is  b e t t e r ) - 2 0 6 .9

B IC  ( sm a lle r  is  b e t t e r ) - 2 0 2 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 3 6 .3 5 3 7 2 3 .2 5 4 4 1 4 .2 - 1 .5 6 0 .1 4 0 0

s e a s o n 1 - 0 .0 6 5 8 0 0 .0 6 6 6 2 6 6 .1 - 0 .9 9 0 .3 2 6 9

s e a s o n 2 - 0 .0 4 7 4 0 0 .0 7 1 4 0 5 6 .5 - 0 .6 6 0 .5 0 9 5

s e a s o n 3 0 .0 3 6 1 7 0 .0 7 5 0 1 5 8 .6 0 .4 8 0 .6 3 1 5

s e a s o n 4 0 .0 2 4 1 9 0 .0 7 6 0 5 5 6 .5 0 .3 2 0 .7 5 1 6

s e a s o n 5 0 .0 9 9 1 6 0 .0 7 5 1 2 5 3 .3 1 .3 2 0 .1 9 2 5

s e a s o n 6 0 .0 1 0 5 6 0 .0 7 4 5 2 5 3 .4 0 .1 4 0 .8 8 7 8

s e a s o n 7 0 .0 3 7 3 2 0 .0 7 1 4 6 5 3 .2 0 .5 2 0 .6 0 3 6

s e a s o n 8 0 .0 7 2 6 3 0 .0 7 2 9 1 5 4 .2 1 .0 0 0 .3 2 3 6

s e a s o n 9 - 0 .0 2 0 9 2 0 .0 7 5 4 8 6 5 .6 - 0 .2 8 0 .7 8 2 5

s e a s o n 1 0 - 0 .1 2 2 8 0 .0 7 7 0 4 6 7 .1 - 1 .5 9 0 .1 1 5 7

s e a s o n 1 1 0 .0 3 5 3 4 0 .0 7 1 1 4 7 5 .1 0 .5 0 0 .6 2 0 8

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 2 2 0 3 0 .0 1 1 5 9 1 4 .2 1 .9 0 0 .0 7 7 7

t e m p _ d e v - 0 .0 1 6 5 6 0 .0 1 1 6 3 1 1 7 - 1 .4 2 0 .1 5 7 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 8 .9 1 .3 5 0 .2 2 5 4

d a te 1 1 1 4 .2 3 .6 2 0 .0 7 7 7

t e m p _ d e v 1 1 1 7 2 .0 3 0 .1 5 7 1



7

8

9

10

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
PH

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Lower Lemon Bay

Parameter = pH  (SU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 6 0 8 5  0 8 6  5 1 3  5 1 4  5 1 5  5 1 6  5 1 7  5 1 8  5 1 9  5 2 0  5 2 1  5 2 2  5 2 3  5 2 4  5 2 5  5 2 6  5 2 7  5 2 8  5 2 9  5 3 0  5 3 1  5 3 2  5 3 3  5 3 4  5 3 5  8 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 3 1 3 .7 7 2 1 8 9 8 9

1 2 - 4 5 4 .6 3 8 8 0 1 7 0 0 .0 1 4 5 6 5 5 9

2 1 - 4 6 4 .6 4 7 3 1 1 5 8 0 .0 1 3 0 6 4 8 3

3 2 - 4 6 9 .3 5 3 0 7 4 9 2 0 .0 0 6 2 7 0 9 7

4 2 - 4 7 3 .1 6 6 1 0 2 9 1 0 .0 0 0 5 1 7 9 9

5 1 - 4 7 3 .4 6 0 8 1 3 8 8 0 .0 0 0 0 0 7 7 9

6 1 - 4 7 3 .4 6 4 9 9 7 9 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 0 2 5 2 0 .0 0 0 2 3 8 1 .0 6 0 .1 4 5 4

V a r ia n c e I n t e r c e p t 0 .0 1 3 5 8 0 .0 0 2 8 8 3 4 .7 1 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 7 4 1 0 .1 5 1 0 1 .1 5 0 .2 4 9 1

R e s id u a l 0 .0 0 7 4 5 4 0 .0 0 0 6 7 1 1 1 .1 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 4 7 3 .5

A IC  ( sm a lle r  is  b e t t e r ) - 4 6 5 .5

A IC C  ( sm a lle r  is  b e t t e r ) - 4 6 5 .3

B IC  ( sm a lle r  is  b e t t e r ) - 4 6 0 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 5 6 .7 3 2 0 1 8 .1 6 5 1 2 2 .1 - 3 .1 2 0 .0 0 4 9

s e a s o n 1 0 .0 3 7 4 3 0 .0 6 6 6 0 5 2 .9 0 .5 6 0 .5 7 6 5

s e a s o n 2 0 .0 4 8 0 7 0 .0 7 0 0 7 6 1 .8 0 .6 9 0 .4 9 5 2

s e a s o n 3 0 .0 3 9 9 6 0 .0 7 0 2 8 6 0 .3 0 .5 7 0 .5 7 1 7

s e a s o n 4 0 .0 6 4 1 6 0 .0 6 9 9 8 5 9 .1 0 .9 2 0 .3 6 3 0

s e a s o n 5 0 .0 8 4 0 5 0 .0 6 9 4 6 5 8 .3 1 .2 1 0 .2 3 1 1

s e a s o n 6 - 0 .1 2 4 3 0 .0 6 9 2 3 5 9 - 1 .8 0 0 .0 7 7 6

s e a s o n 7 - 0 .0 2 2 5 6 0 .0 6 6 6 2 6 1 .5 - 0 .3 4 0 .7 3 6 1

s e a s o n 8 - 0 .0 6 5 5 7 0 .0 6 8 9 7 5 9 .5 - 0 .9 5 0 .3 4 5 6

s e a s o n 9 - 0 .0 1 7 2 3 0 .0 6 9 9 9 6 2 .9 - 0 .2 5 0 .8 0 6 3

s e a s o n 1 0 - 0 .0 2 3 8 5 0 .0 7 4 1 1 6 4 .7 - 0 .3 2 0 .7 4 8 6

s e a s o n 1 1 0 .0 4 1 8 9 0 .0 7 0 2 0 5 3 0 .6 0 0 .5 5 3 2

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 3 0 0 3 0 .0 0 9 0 4 9 2 2 .1 3 .3 2 0 .0 0 3 1

t e m p _ d e v 0 .0 1 7 9 3 0 .0 0 8 9 6 8 2 4 5 2 .0 0 0 .0 4 6 7



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 8 .8 1 .3 5 0 .2 2 4 6

d a te 1 1 2 2 .1 1 1 .0 1 0 .0 0 3 1

t e m p _ d e v 1 2 4 5 4 .0 0 0 .0 4 6 7



1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Salinity

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Lower Lemon Bay

Parameter = Salinity  (ppt) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 6 0 8 5  0 8 6  5 1 3  5 1 4  5 1 5  5 1 6  5 1 7  5 1 8  5 1 9  5 2 0  5 2 1  5 2 2  5 2 3  5 2 4  5 2 5  5 2 6  5 2 7  5 2 8  5 2 9  5 3 0  5 3 1  5 3 2  5 3 3  5 3 4  5 3 5  8 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 1 9 1 .9 2 8 6 5 9 7 3

1 3 - 1 4 9 6 .6 7 7 7 6 8 8 4 0 .0 1 8 3 8 8 8 9

2 3 - 1 5 0 3 .6 1 0 4 6 3 8 8 0 .0 1 0 8 2 7 9 9

3 1 - 1 5 1 7 .9 2 9 3 1 5 5 6 .

4 2 - 1 5 2 4 .7 7 5 8 5 0 2 9 0 .0 0 1 3 8 6 3 5

5 2 - 1 5 2 6 .4 3 3 5 4 4 1 6 0 .0 0 0 0 8 3 8 8

6 1 - 1 5 2 6 .5 2 6 7 8 4 9 7 0 .0 0 0 0 0 0 6 0

7 1 - 1 5 2 6 .5 2 7 4 2 0 2 5 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 1 .4 8 3 E - 6 6 .8 7 5 E - 6 0 .2 2 0 .4 1 4 6

V a r ia n c e I n t e r c e p t 0 .0 0 1 4 2 5 0 .0 0 0 2 7 7 5 .1 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .0 4 8 4 0 0 .1 5 2 2 0 .3 2 0 .7 5 0 6

R e s id u a l 0 .0 0 0 2 2 7 0 .0 0 0 0 2 1 1 0 .9 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 1 5 2 6 .5

A IC  ( sm a lle r  is  b e t t e r ) - 1 5 1 8 .5

A IC C  ( sm a lle r  is  b e t t e r ) - 1 5 1 8 .4

B IC  ( sm a lle r  is  b e t t e r ) - 1 5 1 3 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 1 .2 4 4 5 5 .1 8 8 5 2 2 .7 - 2 .1 7 0 .0 4 1 0

s e a s o n 1 - 0 .0 9 2 1 9 0 .0 2 1 3 0 4 6 .6 - 4 .3 3 < .0 0 0 1

s e a s o n 2 0 .0 5 0 4 1 0 .0 2 1 6 7 5 7 .9 2 .3 3 0 .0 2 3 5

s e a s o n 3 0 .1 8 1 3 0 .0 2 1 4 8 5 7 .5 8 .4 4 < .0 0 0 1

s e a s o n 4 0 .2 1 7 8 0 .0 2 1 4 1 5 7 .4 1 0 .1 7 < .0 0 0 1

s e a s o n 5 0 .3 7 9 8 0 .0 2 1 3 4 5 7 .2 1 7 .8 0 < .0 0 0 1

s e a s o n 6 0 .4 4 9 2 0 .0 2 1 3 2 5 7 .5 2 1 .0 7 < .0 0 0 1

s e a s o n 7 0 .4 6 8 4 0 .0 2 0 3 1 5 8 .9 2 3 .0 6 < .0 0 0 1

s e a s o n 8 0 .4 9 3 1 0 .0 2 1 2 4 5 7 .6 2 3 .2 1 < .0 0 0 1

s e a s o n 9 0 .4 3 3 3 0 .0 2 1 3 0 5 8 .3 2 0 .3 5 < .0 0 0 1

s e a s o n 1 0 0 .3 1 6 1 0 .0 2 2 8 3 5 8 .8 1 3 .8 4 < .0 0 0 1

s e a s o n 1 1 0 .1 8 5 1 0 .0 2 2 3 2 4 4 .6 8 .2 9 < .0 0 0 1

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 7 0 7 4 0 .0 0 2 5 8 4 2 2 .7 2 .7 4 0 .0 1 1 8

t e m p _ d e v 0 .0 7 0 7 4 0 .0 0 1 7 3 0 1 6 0 4 0 .9 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 4 .7 1 5 4 .4 9 < .0 0 0 1

d a te 1 1 2 2 .7 7 .4 9 0 .0 1 1 8

t e m p _ d e v 1 1 6 0 1 6 7 2 .4 0 < .0 0 0 1



2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TEMP_C

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Lower Lemon Bay

Parameter = Temperature  (Degree C) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 6 0 8 5  0 8 6  5 1 3  5 1 4  5 1 5  5 1 6  5 1 7  5 1 8  5 1 9  5 2 0  5 2 1  5 2 2  5 2 3  5 2 4  5 2 5  5 2 6  5 2 7  5 2 8  5 2 9  5 3 0  5 3 1  5 3 2  5 3 3  5 3 4  5 3 5  8 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 2 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 7 5 1 .3 3 1 6 1 2 1 5

1 2 5 0 3 .0 3 5 9 7 9 6 8 0 .4 1 4 6 6 1 2 0

2 1 4 8 7 .5 8 7 7 9 3 6 0 0 .0 8 0 0 3 9 8 4

3 1 4 8 3 .8 9 7 4 3 3 3 9 0 .0 1 1 8 8 7 7 0

4 1 4 8 3 .3 8 3 8 4 8 5 2 0 .0 0 0 2 3 4 6 9

5 1 4 8 3 .3 7 4 2 1 9 9 2 0 .0 0 0 0 0 0 1 2

6 1 4 8 3 .3 7 4 2 1 4 9 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 3 8 5 0 .0 0 7 5 4 7 1 .8 4 0 .0 3 3 2

V a r ia n c e I n t e r c e p t 0 .6 2 4 2 0 .1 4 0 3 4 .4 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 8 7 9 0 .1 3 0 9 2 .9 6 0 .0 0 3 0

R e s id u a l 0 .1 3 1 3 0 .0 1 2 2 6 1 0 .7 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 8 3 .4

A IC  ( sm a lle r  is  b e t t e r ) 4 9 1 .4

A IC C  ( sm a lle r  is  b e t t e r ) 4 9 1 .5

B IC  ( sm a lle r  is  b e t t e r ) 4 9 6 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 4 8 .7 9 3 1 1 3 7 .7 7 1 8 .6 - 0 .3 5 0 .7 2 7 2

s e a s o n 1 0 .1 3 1 0 0 .3 9 0 3 5 4 .3 0 .3 4 0 .7 3 8 5

s e a s o n 2 0 .2 1 9 1 0 .4 3 7 0 5 7 .8 0 .5 0 0 .6 1 8 1

s e a s o n 3 0 .1 2 6 5 0 .4 5 1 9 5 3 .9 0 .2 8 0 .7 8 0 5

s e a s o n 4 - 0 .0 6 1 8 5 0 .4 5 5 2 5 0 .2 - 0 .1 4 0 .8 9 2 5

s e a s o n 5 0 .4 9 1 4 0 .4 5 3 2 4 8 .5 1 .0 8 0 .2 8 3 6

s e a s o n 6 - 0 .1 3 9 2 0 .4 4 9 0 4 9 .4 - 0 .3 1 0 .7 5 7 8

s e a s o n 7 0 .2 7 4 6 0 .4 2 9 6 4 9 .7 0 .6 4 0 .5 2 5 6

s e a s o n 8 0 .2 8 5 2 0 .4 6 5 6 5 4 .4 0 .6 1 0 .5 4 2 8

s e a s o n 9 - 0 .2 4 1 5 0 .4 4 8 0 5 8 - 0 .5 4 0 .5 9 1 9

s e a s o n 1 0 - 0 .4 6 2 2 0 .4 5 3 2 5 9 .6 - 1 .0 2 0 .3 1 1 9

s e a s o n 1 1 0 .2 8 7 6 0 .4 0 1 3 5 2 .3 0 .7 2 0 .4 7 6 8

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 2 3 8 5 0 .0 6 8 6 3 1 8 .6 0 .3 5 0 .7 3 2 1

t e m p _ d e v 0 .0 3 9 7 0 0 .0 4 3 5 8 2 7 2 0 .9 1 0 .3 6 3 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 7 .8 0 .8 7 0 .5 7 1 8

d a te 1 1 1 8 .6 0 .1 2 0 .7 3 2 1

t e m p _ d e v 1 2 7 2 0 .8 3 0 .3 6 3 2
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Lower Lemon Bay

Parameter = Total Kjeldahl Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 6 0 8 5  0 8 6  5 1 3  5 1 4  5 1 5  5 1 6  5 1 7  5 1 8  5 1 9  5 2 0  5 2 1  5 2 2  5 2 3  5 2 4  5 2 5  5 2 6  5 2 7  5 2 8  5 2 9  5 3 0  5 3 1  5 3 2  5 3 3  5 3 4  5 3 5  8 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 2 8

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 7 1 0 .8 8 1 1 9 5 9 1

1 2 4 9 8 .3 3 3 0 9 1 1 3 0 .1 7 7 7 7 1 0 5

2 1 4 8 9 .8 4 9 1 9 8 8 3 0 .0 4 3 3 1 1 8 0

3 2 4 8 7 .6 3 7 9 3 1 5 2 0 .0 0 5 1 1 8 2 1

4 1 4 8 7 .3 9 3 6 1 2 5 7 0 .0 0 0 0 6 0 9 4

5 1 4 8 7 .3 9 0 8 5 7 6 2 0 .0 0 0 0 0 0 0 1

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 6 7 4 7 0 .0 0 5 4 3 2 1 .2 4 0 .1 0 7 1

V a r ia n c e I n t e r c e p t 0 .4 8 8 1 0 .1 1 2 8 4 .3 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 9 8 0 0 .1 3 4 2 2 .9 7 0 .0 0 3 0

R e s id u a l 0 .1 3 9 9 0 .0 1 2 8 8 1 0 .8 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 8 7 .4

A IC  ( sm a lle r  is  b e t t e r ) 4 9 5 .4

A IC C  ( sm a lle r  is  b e t t e r ) 4 9 5 .5

B IC  ( sm a lle r  is  b e t t e r ) 5 0 0 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 2 4 .3 7 4 8 1 2 2 .9 2 1 7 .4 - 0 .2 0 0 .8 4 5 1

s e a s o n 1 0 .0 8 8 1 6 0 .3 4 6 5 5 3 .8 0 .2 5 0 .8 0 0 1

s e a s o n 2 0 .1 6 1 8 0 .3 8 9 4 5 7 .5 0 .4 2 0 .6 7 9 3

s e a s o n 3 0 .1 6 6 3 0 .4 0 3 4 5 3 .7 0 .4 1 0 .6 8 1 8

s e a s o n 4 - 0 .0 9 6 4 0 0 .4 0 6 1 4 9 .6 - 0 .2 4 0 .8 1 3 3

s e a s o n 5 0 .4 4 2 0 0 .4 0 4 4 4 7 .8 1 .0 9 0 .2 7 9 9

s e a s o n 6 - 0 .0 8 3 5 7 0 .4 0 0 8 4 8 .7 - 0 .2 1 0 .8 3 5 7

s e a s o n 7 0 .2 4 2 2 0 .3 8 4 5 4 9 .5 0 .6 3 0 .5 3 1 6

s e a s o n 8 0 .2 5 7 3 0 .3 9 6 8 5 1 .9 0 .6 5 0 .5 1 9 6

s e a s o n 9 - 0 .0 7 9 0 2 0 .4 0 2 8 5 9 .2 - 0 .2 0 0 .8 4 5 1

s e a s o n 1 0 - 0 .4 6 0 5 0 .4 0 3 9 5 9 .5 - 1 .1 4 0 .2 5 8 8

s e a s o n 1 1 0 .2 3 9 2 0 .3 5 8 0 5 2 .9 0 .6 7 0 .5 0 6 9

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 1 7 1 0 .0 6 1 2 3 1 7 .4 0 .1 9 0 .8 5 0 6

t e m p _ d e v 0 .0 4 5 3 7 0 .0 4 2 1 8 2 4 5 1 .0 8 0 .2 8 3 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 7 .9 0 .8 8 0 .5 6 5 3

d a te 1 1 1 7 .4 0 .0 4 0 .8 5 0 6

t e m p _ d e v 1 2 4 5 1 .1 6 0 .2 8 3 2
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Lower Lemon Bay

Parameter = Total Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 6 0 8 5  0 8 6  5 1 3  5 1 4  5 1 5  5 1 6  5 1 7  5 1 8  5 1 9  5 2 0  5 2 1  5 2 2  5 2 3  5 2 4  5 2 5  5 2 6  5 2 7  5 2 8  5 2 9  5 3 0  5 3 1  5 3 2  5 3 3  5 3 4  5 3 5  8 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 2 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 7

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 6 2 8 .9 4 9 9 2 2 0 2

1 2 5 4 2 .6 0 4 0 6 1 2 1 0 .1 8 0 6 8 9 3 2

2 2 5 3 8 .3 2 0 2 6 5 8 7 0 .0 7 0 7 3 3 7 5

3 2 5 3 6 .7 1 1 6 0 9 3 0 0 .0 0 7 2 1 8 3 3

4 1 5 3 6 .5 5 1 6 7 7 3 2 0 .0 0 0 0 4 6 8 2

5 1 5 3 6 .5 5 0 6 8 0 4 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 8 2 7 5 0 .0 0 7 3 1 8 1 .1 3 0 .1 2 9 1

V a r ia n c e I n t e r c e p t 0 .1 9 8 4 0 .0 5 5 2 6 3 .5 9 0 .0 0 0 2

S P (P O W ) I n t e r c e p t 0 .5 1 1 7 0 .1 3 0 9 3 .9 1 < .0 0 0 1

R e s id u a l 0 .2 0 2 8 0 .0 1 8 4 5 1 0 .9 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 3 6 .6

A IC  ( sm a lle r  is  b e t t e r ) 5 4 4 .6

A IC C  ( sm a lle r  is  b e t t e r ) 5 4 4 .7

B IC  ( sm a lle r  is  b e t t e r ) 5 4 9 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 8 4 .2 7 9 0 .2 5 4 8 1 5 .4 2 .0 4 0 .0 5 8 7

s e a s o n 1 - 0 .0 3 8 0 7 0 .2 3 6 6 6 4 .6 - 0 .1 6 0 .8 7 2 7

s e a s o n 2 - 0 .1 2 1 0 0 .2 6 3 6 5 9 .5 - 0 .4 6 0 .6 4 8 0

s e a s o n 3 0 .1 4 1 5 0 .2 7 7 0 5 7 .1 0 .5 1 0 .6 1 1 5

s e a s o n 4 0 .0 1 2 4 5 0 .2 8 1 4 5 2 .9 0 .0 4 0 .9 6 4 9

s e a s o n 5 0 .0 9 1 4 5 0 .2 8 0 2 5 0 .1 0 .3 3 0 .7 4 5 5

s e a s o n 6 0 .4 9 4 8 0 .2 7 8 5 5 0 .5 1 .7 8 0 .0 8 1 7

s e a s o n 7 0 .6 0 4 4 0 .2 6 9 6 5 3 .2 2 .2 4 0 .0 2 9 2

s e a s o n 8 0 .9 2 6 1 0 .2 7 3 6 5 4 .6 3 .3 9 0 .0 0 1 3

s e a s o n 9 0 .7 8 1 9 0 .2 8 0 6 6 4 .9 2 .7 9 0 .0 0 7 0

s e a s o n 1 0 0 .7 8 3 8 0 .2 7 6 9 6 5 .5 2 .8 3 0 .0 0 6 2

s e a s o n 1 1 0 .6 0 6 9 0 .2 5 2 6 7 4 .2 2 .4 0 0 .0 1 8 8

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 9 1 3 7 0 .0 4 4 9 6 1 5 .4 - 2 .0 3 0 .0 5 9 8

t e m p _ d e v 0 .1 0 3 7 0 .0 4 0 3 0 1 6 0 2 .5 7 0 .0 1 1 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 5 .4 2 .2 6 0 .0 2 3 5

d a te 1 1 1 5 .4 4 .1 3 0 .0 5 9 8

t e m p _ d e v 1 1 6 0 6 .6 2 0 .0 1 1 0
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Lower Lemon Bay

Parameter = Total Organic Carbon  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 6 0 8 5  0 8 6  5 1 3  5 1 4  5 1 5  5 1 6  5 1 7  5 1 8  5 1 9  5 2 0  5 2 1  5 2 2  5 2 3  5 2 4  5 2 5  5 2 6  5 2 7  5 2 8  5 2 9  5 3 0  5 3 1  5 3 2  5 3 3  5 3 4  5 3 5  8 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 0 6 .1 5 9 0 3 8 6 7

1 4 7 3 2 .8 4 3 8 5 8 7 7 0 .3 5 0 8 1 8 7 6

2 1 7 0 1 .1 3 0 0 1 8 2 9 0 .0 8 5 8 6 8 3 4

3 1 6 9 5 .0 5 1 5 6 2 8 3 0 .0 2 2 9 0 5 0 7

4 2 6 9 3 .5 4 6 2 7 4 8 8 0 .0 0 3 4 1 5 6 3

5 1 6 9 3 .3 4 2 9 0 2 1 4 0 .0 0 0 0 5 1 3 5

6 1 6 9 3 .3 4 0 0 3 1 3 7 0 .0 0 0 0 0 0 0 1

7 1 6 9 3 .3 4 0 0 3 0 7 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 . . .

V a r ia n c e I n t e r c e p t 0 .8 0 4 8 0 .2 1 3 1 3 .7 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 5 3 2 0 .1 2 3 1 4 .5 0 < .0 0 0 1

R e s id u a l 0 .2 9 2 0 0 .0 2 5 7 7 1 1 .3 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 6 9 3 .3

A IC  ( sm a lle r  is  b e t t e r ) 6 9 9 .3

A IC C  ( sm a lle r  is  b e t t e r ) 6 9 9 .4

B IC  ( sm a lle r  is  b e t t e r ) 7 0 3 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 0 3 .4 8 1 7 5 .5 2 1 3 .9 1 .7 3 0 .1 0 5 9

s e a s o n 1 - 0 .2 7 6 9 0 .4 0 3 3 5 3 .1 - 0 .6 9 0 .4 9 5 2

s e a s o n 2 - 0 .4 7 0 2 0 .4 7 1 9 5 5 .6 - 1 .0 0 0 .3 2 3 3

s e a s o n 3 - 0 .1 4 5 0 0 .5 0 2 7 5 3 .8 - 0 .2 9 0 .7 7 4 1

s e a s o n 4 - 0 .1 9 2 0 0 .5 1 4 8 5 0 - 0 .3 7 0 .7 1 0 7

s e a s o n 5 0 .3 5 2 9 0 .5 1 6 3 4 7 .6 0 .6 8 0 .4 9 7 6

s e a s o n 6 - 0 .5 8 0 7 0 .5 1 1 6 4 8 - 1 .1 3 0 .2 6 2 0

s e a s o n 7 - 0 .6 3 6 3 0 .4 9 3 4 4 9 .9 - 1 .2 9 0 .2 0 3 2

s e a s o n 8 - 0 .4 6 1 6 0 .4 9 9 7 5 2 .3 - 0 .9 2 0 .3 5 9 9

s e a s o n 9 - 0 .2 2 4 7 0 .4 9 6 6 5 8 .5 - 0 .4 5 0 .6 5 2 5

s e a s o n 1 0 - 0 .4 7 7 0 0 .4 8 2 4 5 6 .8 - 0 .9 9 0 .3 2 6 9

s e a s o n 1 1 - 0 .5 1 1 5 0 .4 1 3 5 5 3 .6 - 1 .2 4 0 .2 2 1 5

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 5 2 5 0 .0 8 7 4 4 1 3 .9 - 1 .7 4 0 .1 0 3 3

t e m p _ d e v 0 .0 9 5 2 6 0 .0 5 3 7 5 2 4 2 1 .7 7 0 .0 7 7 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 7 .8 0 .9 2 0 .5 3 1 7

d a te 1 1 1 3 .9 3 .0 4 0 .1 0 3 3

t e m p _ d e v 1 2 4 2 3 .1 4 0 .0 7 7 6
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TP_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Lower Lemon Bay

Parameter = Total Phosphorous  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 6 0 8 5  0 8 6  5 1 3  5 1 4  5 1 5  5 1 6  5 1 7  5 1 8  5 1 9  5 2 0  5 2 1  5 2 2  5 2 3  5 2 4  5 2 5  5 2 6  5 2 7  5 2 8  5 2 9  5 3 0  5 3 1  5 3 2  5 3 3  5 3 4  5 3 5  8 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 2 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 7

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 7 8 .8 7 9 4 7 3 8 2

1 4 7 1 0 .1 0 5 7 2 2 8 5 .

2 2 7 0 9 .1 8 9 8 0 4 9 6 0 .0 3 3 0 8 4 5 7

3 1 7 0 6 .7 0 5 4 6 5 5 8 0 .0 0 3 1 9 9 3 6

4 1 7 0 6 .4 8 2 3 3 9 0 3 0 .0 0 0 0 8 7 8 5

5 1 7 0 6 .4 7 6 6 0 7 5 8 0 .0 0 0 0 0 0 1 1

6 1 7 0 6 .4 7 6 6 0 0 3 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 9 2 0 8 0 .0 0 9 2 9 4 0 .9 9 0 .1 6 0 9

V a r ia n c e I n t e r c e p t 0 .6 7 0 9 0 .1 8 6 6 3 .5 9 0 .0 0 0 2

S P (P O W ) I n t e r c e p t 0 .5 5 6 4 0 .1 3 4 9 4 .1 3 < .0 0 0 1

R e s id u a l 0 .3 1 4 6 0 .0 2 8 4 6 1 1 .0 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 0 6 .5

A IC  ( sm a lle r  is  b e t t e r ) 7 1 4 .5

A IC C  ( sm a lle r  is  b e t t e r ) 7 1 4 .6

B IC  ( sm a lle r  is  b e t t e r ) 7 1 9 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 2 9 .9 4 3 3 1 6 2 .4 8 1 2 .2 - 0 .1 8 0 .8 5 6 8

s e a s o n 1 0 .6 7 8 8 0 .3 8 1 8 5 6 .1 1 .7 8 0 .0 8 0 9

s e a s o n 2 0 .6 2 3 3 0 .4 4 2 1 5 7 .5 1 .4 1 0 .1 6 3 9

s e a s o n 3 0 .0 5 6 0 2 0 .4 6 9 9 5 5 0 .1 2 0 .9 0 5 5

s e a s o n 4 0 .5 8 6 3 0 .4 8 1 2 5 0 .7 1 .2 2 0 .2 2 8 7

s e a s o n 5 - 0 .1 5 5 2 0 .4 8 1 8 4 7 .8 - 0 .3 2 0 .7 4 8 8

s e a s o n 6 - 0 .0 6 1 1 1 0 .4 7 7 8 4 8 .2 - 0 .1 3 0 .8 9 8 8

s e a s o n 7 - 0 .2 8 2 7 0 .4 6 0 2 4 9 .9 - 0 .6 1 0 .5 4 1 8

s e a s o n 8 - 0 .1 3 6 9 0 .4 6 6 1 5 2 .8 - 0 .2 9 0 .7 7 0 2

s e a s o n 9 - 0 .4 0 9 1 0 .4 6 7 0 6 1 - 0 .8 8 0 .3 8 4 5

s e a s o n 1 0 - 0 .0 5 0 4 1 0 .4 5 4 3 5 9 .6 - 0 .1 1 0 .9 1 2 0

s e a s o n 1 1 0 .1 1 1 0 0 .3 9 4 3 5 7 .4 0 .2 8 0 .7 7 9 3

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 6 0 3 0 .0 8 0 9 5 1 2 .2 0 .2 0 0 .8 4 6 3

t e m p _ d e v - 0 .0 7 0 8 7 0 .0 5 6 1 1 1 8 8 - 1 .2 6 0 .2 0 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 8 .9 1 .1 6 0 .3 3 5 9

d a te 1 1 1 2 .2 0 .0 4 0 .8 4 6 3

t e m p _ d e v 1 1 8 8 1 .5 9 0 .2 0 8 2
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6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TSS_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Lower Lemon Bay

Parameter = Total Suspended Solids  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 6 0 8 5  0 8 6  5 1 3  5 1 4  5 1 5  5 1 6  5 1 7  5 1 8  5 1 9  5 2 0  5 2 1  5 2 2  5 2 3  5 2 4  5 2 5  5 2 6  5 2 7  5 2 8  5 2 9  5 3 0  5 3 1  5 3 2  5 3 3  5 3 4  5 3 5  8 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 6

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 6 5 2 .6 5 8 6 5 9 2 9

1 2 5 5 8 .5 0 5 3 3 0 1 4 0 .1 5 1 1 2 9 6 9

2 1 5 5 6 .3 6 4 7 2 4 0 8 0 .0 1 8 9 3 3 5 0

3 1 5 5 6 .0 8 2 5 1 8 4 9 0 .0 0 1 1 7 6 4 8

4 1 5 5 6 .0 6 6 3 4 7 2 9 0 .0 0 0 0 0 4 4 4

5 1 5 5 6 .0 6 6 2 8 8 2 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 0 0 3 0 .0 1 6 1 1 1 .8 6 0 .0 3 1 2

V a r ia n c e I n t e r c e p t 0 .2 1 4 2 0 .0 8 2 1 3 2 .6 1 0 .0 0 4 5

S P (P O W ) I n t e r c e p t 0 .7 4 9 8 0 .1 2 0 8 6 .2 0 < .0 0 0 1

R e s id u a l 0 .2 1 6 2 0 .0 2 0 0 3 1 0 .7 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 5 6 .1

A IC  ( sm a lle r  is  b e t t e r ) 5 6 4 .1

A IC C  ( sm a lle r  is  b e t t e r ) 5 6 4 .2

B IC  ( sm a lle r  is  b e t t e r ) 5 6 9 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 2 4 .6 1 1 1 2 .5 6 8 .0 5 - 1 .1 1 0 .3 0 0 2

s e a s o n 1 0 .8 1 1 0 0 .2 1 7 9 6 6 .3 3 .7 2 0 .0 0 0 4

s e a s o n 2 0 .7 0 4 3 0 .2 4 1 8 4 5 .4 2 .9 1 0 .0 0 5 5

s e a s o n 3 0 .4 6 3 8 0 .2 6 2 4 4 4 .3 1 .7 7 0 .0 8 4 0

s e a s o n 4 0 .2 8 3 9 0 .2 7 2 6 4 3 1 .0 4 0 .3 0 3 6

s e a s o n 5 0 .1 9 5 6 0 .2 7 3 9 4 1 .6 0 .7 1 0 .4 7 9 2

s e a s o n 6 0 .1 1 0 7 0 .2 7 2 7 4 2 .2 0 .4 1 0 .6 8 6 9

s e a s o n 7 0 .0 9 7 2 3 0 .2 6 1 9 4 2 .4 0 .3 7 0 .7 1 2 3

s e a s o n 8 0 .1 0 4 7 0 .2 6 0 8 4 2 .2 0 .4 0 0 .6 9 0 0

s e a s o n 9 - 0 .3 0 7 9 0 .2 6 7 0 5 3 .7 - 1 .1 5 0 .2 5 4 0

s e a s o n 1 0 - 0 .0 5 8 9 2 0 .2 5 5 6 5 6 .2 - 0 .2 3 0 .8 1 8 6

s e a s o n 1 1 0 .2 5 4 4 0 .2 3 0 6 8 2 .8 1 .1 0 0 .2 7 3 1

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 6 2 6 5 0 .0 5 6 0 8 8 .0 5 1 .1 2 0 .2 9 6 1

t e m p _ d e v - 0 .0 4 2 5 6 0 .0 3 8 0 9 1 1 3 - 1 .1 2 0 .2 6 6 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 7 2 .2 1 0 .0 2 9 9

d a te 1 1 8 .0 5 1 .2 5 0 .2 9 6 1

t e m p _ d e v 1 1 1 3 1 .2 5 0 .2 6 6 3
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Turb

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Lower Lemon Bay

Parameter = Turbidity  (NTU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 9 2 1 1  2 1 2  2 1 3  2 1 4  2 2 2  2 2 3  2 2 4  2 3 2  2 3 3  2 3 4  2 4 4  2 4 5  2 4 6  2 4 7  2 5 7  2 5 8  2 6 8  2 6 9  2 7 0  2 7 9  2 8 0  2 8 1  2 8 9  2 9 0  2 9 1  3 0 1  3 0 2  3 1 1  3 1 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 2 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 8

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 8 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 6 7 .6 9 2 8 6 5 0 9

1 3 6 3 4 .1 6 9 0 5 2 6 3 0 .2 4 0 6 8 0 5 9

2 1 6 2 8 .3 7 3 3 6 9 4 9 0 .1 6 8 0 6 6 2 7

3 2 6 2 7 .1 4 9 8 2 4 6 9 0 .1 2 3 0 0 8 7 8

4 1 6 2 4 .9 2 8 3 7 0 9 2 0 .0 0 9 7 5 6 2 0

5 1 6 2 4 .7 7 4 4 9 7 3 1 0 .0 0 0 1 6 0 9 1

6 1 6 2 4 .7 7 2 1 0 1 0 2 0 .0 0 0 0 0 0 1 1

7 1 6 2 4 .7 7 2 0 9 9 4 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 6 0 7 0 .0 1 7 2 2 2 .1 0 0 .0 1 8 1

V a r ia n c e I n t e r c e p t 0 .5 7 5 7 0 .1 4 8 2 3 .8 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 2 9 9 0 .1 1 9 9 4 .4 2 < .0 0 0 1

R e s id u a l 0 .2 1 0 0 0 .0 1 9 1 8 1 0 .9 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 6 2 4 .8

A IC  ( sm a lle r  is  b e t t e r ) 6 3 2 .8

A IC C  ( sm a lle r  is  b e t t e r ) 6 3 2 .9

B IC  ( sm a lle r  is  b e t t e r ) 6 3 8 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 5 0 .6 2 9 1 1 6 1 .2 7 1 1 .9 0 .3 1 0 .7 5 9 0

s e a s o n 1 0 .0 7 3 3 5 0 .3 2 2 3 4 5 .1 0 .2 3 0 .8 2 1 0

s e a s o n 2 - 0 .0 0 0 3 3 0 .4 0 0 9 5 0 .4 - 0 .0 0 0 .9 9 9 3

s e a s o n 3 - 0 .7 0 7 0 0 .4 2 6 1 5 0 - 1 .6 6 0 .1 0 3 3

s e a s o n 4 - 0 .1 2 5 3 0 .4 5 5 7 4 8 .8 - 0 .2 8 0 .7 8 4 4

s e a s o n 5 0 .2 9 5 7 0 .4 5 0 9 4 6 .9 0 .6 6 0 .5 1 5 2

s e a s o n 6 1 .0 7 5 0 0 .4 4 8 2 4 4 .7 2 .4 0 0 .0 2 0 7

s e a s o n 7 1 .1 1 0 7 0 .4 6 5 9 4 7 .3 2 .3 8 0 .0 2 1 2

s e a s o n 8 0 .8 1 0 8 0 .4 6 0 7 4 8 .8 1 .7 6 0 .0 8 4 7

s e a s o n 9 1 .2 6 7 8 0 .4 2 9 6 5 0 2 .9 5 0 .0 0 4 8

s e a s o n 1 0 0 .6 4 7 5 0 .4 0 3 0 5 0 .2 1 .6 1 0 .1 1 4 4

s e a s o n 1 1 0 .0 7 9 6 5 0 .3 4 2 0 4 5 .3 0 .2 3 0 .8 1 6 9

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 2 4 8 7 0 .0 8 0 3 6 1 1 .9 - 0 .3 1 0 .7 6 2 3

t e m p _ d e v 0 .1 0 1 2 0 .0 6 3 7 2 1 1 9 1 .5 9 0 .1 1 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 4 .3 2 .6 0 0 .0 1 2 0

d a te 1 1 1 1 .9 0 .1 0 0 .7 6 2 3

t e m p _ d e v 1 1 1 9 2 .5 2 0 .1 1 5 0
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CHLAC_ugl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Matlacha Pass

Parameter = Chlorophyll-a (Corrected)  (ug/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 9 2 1 1  2 1 2  2 1 3  2 1 4  2 2 2  2 2 3  2 2 4  2 3 2  2 3 3  2 3 4  2 4 4  2 4 5  2 4 6  2 4 7  2 5 7  2 5 8  2 6 8  2 6 9  2 7 0  2 7 9  2 8 0  2 8 1  2 8 9  2 9 0  2 9 1  3 0 1  3 0 2  3 1 1  3 1 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 2 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 8 5

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 4 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 5 9 5 .6 9 8 3 4 0 5 0

1 4 1 0 8 .4 4 9 2 8 7 1 4 .

2 1 1 0 4 .5 2 1 1 4 1 1 6 1 6 .5 3 4 8 7 3 7 2

3 1 1 0 2 .6 6 1 8 5 4 9 6 0 .0 1 8 9 0 2 2 3

4 4 1 0 1 .3 8 2 7 2 0 9 9 0 .0 0 1 1 2 3 3 1

5 1 1 0 1 .0 1 4 3 8 6 8 3 0 .0 0 0 0 8 1 7 6

6 1 1 0 0 .9 8 9 3 1 4 9 4 0 .0 0 0 0 0 0 6 7

7 1 1 0 0 .9 8 9 1 1 9 3 8 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 3 1 3 4 0 .0 0 2 0 3 2 1 .5 4 0 .0 6 1 5

V a r ia n c e I n t e r c e p t 0 .2 4 0 2 0 .0 6 0 8 8 3 .9 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 9 3 7 0 .1 0 4 0 5 .7 1 < .0 0 0 1

R e s id u a l 0 .0 3 6 7 1 0 .0 0 3 1 3 8 1 1 .7 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 1 .0

A IC  ( sm a lle r  is  b e t t e r ) 1 0 9 .0

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 9 .1

B IC  ( sm a lle r  is  b e t t e r ) 1 1 4 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 7 5 .1 3 0 2 9 4 .7 9 0 1 8 .9 6 0 .7 9 0 .4 4 8 5

s e a s o n 1 - 0 .0 9 0 4 2 0 .1 9 6 2 5 6 .5 - 0 .4 6 0 .6 4 6 7

s e a s o n 2 - 0 .2 6 1 4 0 .2 4 4 7 6 1 .6 - 1 .0 7 0 .2 8 9 5

s e a s o n 3 0 .0 3 3 5 4 0 .2 6 3 7 6 2 .7 0 .1 3 0 .8 9 9 2

s e a s o n 4 - 0 .1 1 1 7 0 .2 6 7 8 5 9 .7 - 0 .4 2 0 .6 7 8 0

s e a s o n 5 - 0 .1 1 1 0 0 .2 7 2 7 5 7 .5 - 0 .4 1 0 .6 8 5 7

s e a s o n 6 0 .1 5 2 3 0 .2 7 3 5 5 6 .4 0 .5 6 0 .5 7 9 9

s e a s o n 7 0 .6 1 6 9 0 .2 7 1 8 5 7 .5 2 .2 7 0 .0 2 7 0

s e a s o n 8 0 .5 0 9 0 0 .2 7 2 6 6 1 1 .8 7 0 .0 6 6 6

s e a s o n 9 0 .4 9 4 7 0 .2 6 2 3 6 2 .9 1 .8 9 0 .0 6 3 9

s e a s o n 1 0 0 .3 6 8 7 0 .2 3 6 2 6 1 .2 1 .5 6 0 .1 2 3 7

s e a s o n 1 1 0 .2 8 8 1 0 .1 9 6 7 5 3 .8 1 .4 6 0 .1 4 8 8

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 3 6 0 3 0 .0 4 7 2 4 8 .9 6 - 0 .7 6 0 .4 6 5 3

t e m p _ d e v - 0 .0 2 3 1 0 0 .0 2 8 2 7 2 4 5 - 0 .8 2 0 .4 1 4 7



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 4 .1 1 .7 0 0 .0 9 9 0

d a te 1 1 8 .9 6 0 .5 8 0 .4 6 5 3

t e m p _ d e v 1 2 4 5 0 .6 7 0 .4 1 4 7
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Log Scale
COLOR

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Matlacha Pass

Parameter = Color  (PCU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 9 2 1 1  2 1 2  2 1 3  2 1 4  2 2 2  2 2 3  2 2 4  2 3 2  2 3 3  2 3 4  2 4 4  2 4 5  2 4 6  2 4 7  2 5 7  2 5 8  2 6 8  2 6 9  2 7 0  2 7 9  2 8 0  2 8 1  2 8 9  2 9 0  2 9 1  3 0 1  3 0 2  3 1 1  3 1 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 2 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 0 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 1 7

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 7 4 .0 6 4 1 9 9 3 4

1 3 - 2 0 0 .3 1 6 8 6 7 7 2 0 .0 7 2 7 3 0 8 0

2 1 - 2 4 1 .1 2 1 1 5 6 3 0 0 .0 1 5 5 1 3 1 0

3 1 - 2 5 0 .2 7 1 6 1 4 1 4 0 .0 0 7 6 4 7 5 7

4 2 - 2 5 3 .4 0 1 8 2 5 1 7 0 .0 0 7 1 1 8 1 1

5 1 - 2 5 7 .5 0 0 4 4 3 1 0 0 .0 0 0 9 1 6 6 8

6 1 - 2 5 7 .9 9 1 4 2 5 6 3 0 .0 0 0 0 2 0 5 6

7 1 - 2 5 8 .0 0 1 6 8 8 7 1 0 .0 0 0 0 0 0 0 1

8 1 - 2 5 8 .0 0 1 6 9 3 8 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 2 4 4 7 0 .0 0 1 0 7 9 2 .2 7 0 .0 1 1 7

V a r ia n c e I n t e r c e p t 0 .0 7 1 8 5 0 .0 1 5 7 3 4 .5 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 6 3 6 0 .1 1 3 7 4 .0 8 < .0 0 0 1

R e s id u a l 0 .0 1 4 5 4 0 .0 0 1 1 9 1 1 2 .2 2 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 2 5 8 .0

A IC  ( sm a lle r  is  b e t t e r ) - 2 5 0 .0

A IC C  ( sm a lle r  is  b e t t e r ) - 2 4 9 .9

B IC  ( sm a lle r  is  b e t t e r ) - 2 4 4 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 6 3 .7 5 4 4 .8 8 1 6 1 1 .9 - 3 .6 5 0 .0 0 3 4

s e a s o n 1 - 0 .0 0 1 5 4 0 .1 0 8 9 5 8 - 0 .0 1 0 .9 8 8 7

s e a s o n 2 0 .0 5 0 6 7 0 .1 3 7 6 6 6 .2 0 .3 7 0 .7 1 3 8

s e a s o n 3 0 .0 1 2 1 2 0 .1 4 5 5 6 4 .2 0 .0 8 0 .9 3 3 9

s e a s o n 4 0 .0 6 0 2 4 0 .1 4 4 5 5 7 .7 0 .4 2 0 .6 7 8 3

s e a s o n 5 0 .0 7 8 3 6 0 .1 4 5 6 5 4 .4 0 .5 4 0 .5 9 2 7

s e a s o n 6 - 0 .1 1 6 7 0 .1 4 5 8 5 3 .4 - 0 .8 0 0 .4 2 6 9

s e a s o n 7 - 0 .4 4 4 0 0 .1 4 5 4 5 4 .7 - 3 .0 5 0 .0 0 3 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 - 0 .6 5 7 2 0 .1 4 4 1 5 8 .5 - 4 .5 6 < .0 0 0 1

s e a s o n 9 - 0 .4 9 6 3 0 .1 4 0 4 6 3 .7 - 3 .5 3 0 .0 0 0 8

s e a s o n 1 0 - 0 .2 4 9 6 0 .1 3 1 7 6 5 .9 - 1 .8 9 0 .0 6 2 5

s e a s o n 1 1 - 0 .1 3 2 1 0 .1 1 0 0 5 5 .3 - 1 .2 0 0 .2 3 4 9

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 8 6 9 0 0 .0 2 2 3 7 1 1 .9 3 .8 9 0 .0 0 2 2

t e m p _ d e v - 0 .0 4 4 7 5 0 .0 1 7 5 7 2 5 8 - 2 .5 5 0 .0 1 1 4

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 5 .8 3 .6 1 0 .0 0 0 7

d a te 1 1 1 1 .9 1 5 .1 0 0 .0 0 2 2

t e m p _ d e v 1 2 5 8 6 .4 9 0 .0 1 1 4



8

9

10

11

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
COND

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Matlacha Pass

Parameter = Specific Conductance  (uS/cm) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 9 2 1 1  2 1 2  2 1 3  2 1 4  2 2 2  2 2 3  2 2 4  2 3 2  2 3 3  2 3 4  2 4 4  2 4 5  2 4 6  2 4 7  2 5 7  2 5 8  2 6 8  2 6 9  2 7 0  2 7 9  2 8 0  2 8 1  2 8 9  2 9 0  2 9 1  3 0 1  3 0 2  3 1 1  3 1 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 2 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 0 7

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 1 9

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 8 1 .9 0 5 4 9 9 1 3

1 3 1 0 6 7 .2 4 0 3 9 1 2 1 4 .9 3 6 1 5 1 4 9

2 2 1 0 5 8 .1 0 3 7 7 5 6 7 0 .4 9 0 2 1 7 2 7

3 2 1 0 5 1 .5 7 5 2 9 1 7 9 0 .0 0 7 6 7 7 9 1

4 2 1 0 5 0 .2 4 0 0 9 4 3 4 0 .0 0 0 0 9 8 1 6

5 1 1 0 5 0 .2 2 3 6 5 5 7 8 0 .0 0 0 0 0 0 1 2

6 1 1 0 5 0 .2 2 3 6 3 5 5 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 3 6 9 0 .0 5 1 4 3 2 .6 6 0 .0 0 3 9

V a r ia n c e I n t e r c e p t 0 .5 1 1 0 0 .1 1 9 8 4 .2 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .0 8 9 5 7 0 .1 4 2 5 0 .6 3 0 .5 2 9 7

R e s id u a l 0 .4 8 5 9 0 .0 4 0 6 2 1 1 .9 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 5 0 .2

A IC  ( sm a lle r  is  b e t t e r ) 1 0 5 8 .2

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 5 8 .3

B IC  ( sm a lle r  is  b e t t e r ) 1 0 6 3 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 0 7 .2 4 9 1 .2 6 2 9 2 1 .3 2 .2 7 0 .0 3 3 7

s e a s o n 1 - 0 .4 1 7 7 0 .3 9 4 5 4 3 .8 - 1 .0 6 0 .2 9 5 5

s e a s o n 2 - 0 .5 8 5 2 0 .4 3 9 8 5 4 - 1 .3 3 0 .1 8 8 9

s e a s o n 3 - 0 .4 1 4 0 0 .4 3 7 5 5 3 .6 - 0 .9 5 0 .3 4 8 2

s e a s o n 4 - 0 .9 6 8 7 0 .4 2 0 0 5 3 .3 - 2 .3 1 0 .0 2 5 0

s e a s o n 5 - 1 .5 8 1 2 0 .4 2 0 3 5 3 .7 - 3 .7 6 0 .0 0 0 4

s e a s o n 6 - 2 .4 2 0 0 0 .4 2 0 0 5 3 .6 - 5 .7 6 < .0 0 0 1

s e a s o n 7 - 2 .6 3 2 6 0 .4 1 9 9 5 3 .7 - 6 .2 7 < .0 0 0 1

s e a s o n 8 - 2 .5 1 9 2 0 .4 2 5 7 5 5 .5 - 5 .9 2 < .0 0 0 1

s e a s o n 9 - 2 .4 6 0 8 0 .4 1 9 9 5 3 .6 - 5 .8 6 < .0 0 0 1

s e a s o n 1 0 - 1 .4 5 1 8 0 .4 2 1 2 5 3 .9 - 3 .4 5 0 .0 0 1 1

s e a s o n 1 1 - 0 .9 0 5 7 0 .4 0 4 0 4 1 .4 - 2 .2 4 0 .0 3 0 4

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 9 9 6 3 0 .0 4 5 4 7 2 1 .3 - 2 .1 9 0 .0 3 9 7

t e m p _ d e v - 0 .0 6 6 6 7 0 .0 7 7 1 6 1 1 8 - 0 .8 6 0 .3 8 9 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 5 .5 9 .0 2 < .0 0 0 1

d a te 1 1 2 1 .3 4 .8 0 0 .0 3 9 7

t e m p _ d e v 1 1 1 8 0 .7 5 0 .3 8 9 3
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7

8

9

10

11

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
DO_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Matlacha Pass

Parameter = Dissolved Oxygen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 9 2 1 1  2 1 2  2 1 3  2 1 4  2 2 2  2 2 3  2 2 4  2 3 2  2 3 3  2 3 4  2 4 4  2 4 5  2 4 6  2 4 7  2 5 7  2 5 8  2 6 8  2 6 9  2 7 0  2 7 9  2 8 0  2 8 1  2 8 9  2 9 0  2 9 1  3 0 1  3 0 2  3 1 1  3 1 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 2 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 0 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 2 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 3 1 1 .0 1 3 5 9 8 9 3

1 4 - 1 1 8 .9 4 1 7 1 8 2 2 0 .1 0 4 5 1 6 5 3

2 1 - 1 7 2 .5 3 3 3 2 8 0 2 .

3 1 - 1 8 7 .9 0 4 3 1 2 3 6 0 .0 1 2 3 9 1 3 0

4 2 - 1 9 5 .5 1 1 3 2 0 8 8 0 .0 1 2 1 1 6 8 6

5 2 - 2 0 2 .3 9 6 1 3 1 6 7 0 .0 0 3 9 7 7 0 5

6 1 - 2 0 4 .4 7 4 8 1 4 0 5 0 .0 0 0 2 7 2 8 8

7 1 - 2 0 4 .6 0 5 7 5 9 2 3 0 .0 0 0 0 0 1 6 7

8 1 - 2 0 4 .6 0 6 5 2 9 1 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 0 1 8 4 0 .0 0 0 3 8 3 0 .4 8 0 .3 1 5 8

V a r ia n c e I n t e r c e p t 0 .1 1 1 9 0 .0 2 0 7 8 5 .3 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 2 3 1 0 .1 3 0 6 1 .7 1 0 .0 8 7 7

R e s id u a l 0 .0 1 5 9 6 0 .0 0 1 3 0 9 1 2 .1 9 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 2 0 4 .6

A IC  ( sm a lle r  is  b e t t e r ) - 1 9 6 .6

A IC C  ( sm a lle r  is  b e t t e r ) - 1 9 6 .5

B IC  ( sm a lle r  is  b e t t e r ) - 1 9 1 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 1 .9 2 6 8 4 4 .8 3 9 8 1 7 .2 0 .4 9 0 .6 3 1 0

s e a s o n 1 - 0 .1 5 5 7 0 .1 6 6 0 5 4 .1 - 0 .9 4 0 .3 5 2 5

s e a s o n 2 - 0 .2 7 0 7 0 .1 9 3 2 6 8 .6 - 1 .4 0 0 .1 6 5 7

s e a s o n 3 - 0 .2 6 9 3 0 .1 9 5 3 6 7 - 1 .3 8 0 .1 7 2 5

s e a s o n 4 - 0 .2 7 3 5 0 .1 8 8 7 6 4 .4 - 1 .4 5 0 .1 5 2 1

s e a s o n 5 - 0 .2 7 3 2 0 .1 8 8 6 6 3 .9 - 1 .4 5 0 .1 5 2 5

s e a s o n 6 - 0 .0 4 3 2 0 0 .1 8 8 6 6 3 .8 - 0 .2 3 0 .8 1 9 5

s e a s o n 7 0 .0 9 1 7 7 0 .1 8 8 6 6 3 .9 0 .4 9 0 .6 2 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 - 0 .2 7 1 0 0 .1 8 8 8 6 4 .8 - 1 .4 4 0 .1 5 6 1

s e a s o n 9 - 0 .0 0 3 0 2 0 .1 8 8 6 6 6 .6 - 0 .0 2 0 .9 8 7 3

s e a s o n 1 0 - 0 .2 6 7 3 0 .1 8 6 0 6 8 .6 - 1 .4 4 0 .1 5 5 2

s e a s o n 1 1 - 0 .0 0 4 9 3 0 .1 6 9 3 5 1 - 0 .0 3 0 .9 7 6 9

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 1 2 6 3 0 .0 2 2 3 5 1 7 .2 - 0 .5 7 0 .5 7 9 2

t e m p _ d e v - 0 .0 1 2 7 0 0 .0 1 9 2 8 3 3 1 - 0 .6 6 0 .5 1 0 5

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 5 .2 1 .3 0 0 .2 5 0 0

d a te 1 1 1 7 .2 0 .3 2 0 .5 7 9 2

t e m p _ d e v 1 3 3 1 0 .4 3 0 .5 1 0 5



-4

-3

-2

-1

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
DPO4_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Matlacha Pass

Parameter = Dissolved Orthophosphate  (mg/L) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 9 2 1 1  2 1 2  2 1 3  2 1 4  2 2 2  2 2 3  2 2 4  2 3 2  2 3 3  2 3 4  2 4 4  2 4 5  2 4 6  2 4 7  2 5 7  2 5 8  2 6 8  2 6 9  2 7 0  2 7 9  2 8 0  2 8 1  2 8 9  2 9 0  2 9 1  3 0 1  3 0 2  3 1 1  3 1 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 2 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 2 0 8

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 1 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 4 6 .2 0 3 3 5 8 9 0

1 4 1 0 4 6 .2 0 3 3 5 8 9 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 . . .

V a r ia n c e I n t e r c e p t 1 .2 9 E - 1 7 . . .

S P (P O W ) I n t e r c e p t 0 .8 6 3 6 1 .3 1 9 9 E 8 0 .0 0 1 .0 0 0 0

R e s id u a l 1 0 .1 7 8 2 1 .0 3 3 4 9 .8 5 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 4 6 .2

A IC  ( sm a lle r  is  b e t t e r ) 1 0 5 0 .2

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 5 0 .3

B IC  ( sm a lle r  is  b e t t e r ) 1 0 5 2 .9



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 7 2 9 .7 4 0 0 . .

s e a s o n 1 - 3 .7 1 4 4 1 .3 1 6 0 1 9 4 - 2 .8 2 0 .0 0 5 3

s e a s o n 2 - 3 .8 1 6 1 1 .5 3 7 7 1 9 4 - 2 .4 8 0 .0 1 3 9

s e a s o n 3 - 3 .7 7 8 4 1 .5 3 0 2 1 9 4 - 2 .4 7 0 .0 1 4 4

s e a s o n 4 - 4 .3 6 8 5 1 .4 8 8 9 1 9 4 - 2 .9 3 0 .0 0 3 7

s e a s o n 5 - 4 .1 3 4 2 1 .4 7 6 3 1 9 4 - 2 .8 0 0 .0 0 5 6

s e a s o n 6 - 4 .1 3 7 0 1 .6 7 7 7 1 9 4 - 2 .4 7 0 .0 1 4 5

s e a s o n 7 - 4 .1 6 9 4 1 .4 7 7 5 1 9 4 - 2 .8 2 0 .0 0 5 3

s e a s o n 8 - 4 .1 2 8 8 1 .5 5 8 6 1 9 4 - 2 .6 5 0 .0 0 8 7

s e a s o n 9 - 4 .7 8 5 2 1 .3 9 5 6 1 9 4 - 3 .4 3 0 .0 0 0 7

s e a s o n 1 0 - 1 .6 7 3 5 1 .4 7 1 5 1 9 4 - 1 .1 4 0 .2 5 6 8

s e a s o n 1 1 - 3 .9 5 3 8 1 .2 7 3 5 1 9 4 - 3 .1 0 0 .0 0 2 2

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .3 6 0 8 0 0 . .

t e m p _ d e v - 0 .0 2 2 8 3 0 .2 8 2 6 1 9 4 - 0 .0 8 0 .9 3 5 7

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 1 9 4 1 .7 8 0 .0 5 9 1

d a te 1 1 1 9 4 I n f t y < .0 0 0 1

t e m p _ d e v 1 1 9 4 0 .0 1 0 .9 3 5 7
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Matlacha Pass

Parameter = Light Attenuation Coefficient  (1/m) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 9 2 1 1  2 1 2  2 1 3  2 1 4  2 2 2  2 2 3  2 2 4  2 3 2  2 3 3  2 3 4  2 4 4  2 4 5  2 4 6  2 4 7  2 5 7  2 5 8  2 6 8  2 6 9  2 7 0  2 7 9  2 8 0  2 8 1  2 8 9  2 9 0  2 9 1  3 0 1  3 0 2  3 1 1  3 1 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 2 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 0 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 2 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 2 9 6 .8 8 4 2 7 5 3 8

1 2 1 6 3 .4 7 6 3 4 6 6 6 0 .0 2 0 2 7 9 1 9

2 2 1 6 0 .2 7 9 5 1 1 6 4 0 .0 1 4 6 3 0 7 5

3 3 1 5 5 .7 3 7 6 6 5 7 4 .

4 1 1 5 5 .6 3 1 0 2 0 6 2 0 .0 0 0 0 1 0 4 6

5 1 1 5 5 .6 2 8 0 6 9 1 0 0 .0 0 0 0 0 0 0 1

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 0 0 2 8 0 .0 0 1 1 8 8 0 .0 2 0 .4 9 0 5

V a r ia n c e I n t e r c e p t 0 .0 6 1 5 3 0 .0 1 3 9 4 4 .4 2 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 7 7 4 0 .1 5 5 3 2 .4 3 0 .0 1 5 1

R e s id u a l 0 .0 5 5 8 2 0 .0 0 4 5 7 0 1 2 .2 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 5 5 .6

A IC  ( sm a lle r  is  b e t t e r ) 1 6 3 .6

A IC C  ( sm a lle r  is  b e t t e r ) 1 6 3 .7

B IC  ( sm a lle r  is  b e t t e r ) 1 6 9 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 3 0 .4 5 3 9 .3 9 0 0 1 2 .4 - 3 .3 1 0 .0 0 5 9

s e a s o n 1 0 .0 3 6 9 7 0 .1 2 5 0 4 5 .8 0 .3 0 0 .7 6 8 8

s e a s o n 2 - 0 .0 1 2 6 0 0 .1 4 8 4 5 6 .6 - 0 .0 8 0 .9 3 2 6

s e a s o n 3 0 .1 8 7 0 0 .1 5 2 8 6 0 .9 1 .2 2 0 .2 2 5 6

s e a s o n 4 0 .0 8 1 9 1 0 .1 4 9 4 6 0 .3 0 .5 5 0 .5 8 5 5

s e a s o n 5 0 .2 0 0 4 0 .1 4 9 8 5 9 .6 1 .3 4 0 .1 8 6 0

s e a s o n 6 0 .0 8 3 4 2 0 .1 4 9 7 5 9 .1 0 .5 6 0 .5 7 9 4

s e a s o n 7 0 .0 4 6 9 8 0 .1 4 9 6 5 9 .5 0 .3 1 0 .7 5 4 6

s e a s o n 8 0 .3 1 6 2 0 .1 4 9 7 6 1 .2 2 .1 1 0 .0 3 8 8

s e a s o n 9 - 0 .0 0 2 6 3 0 .1 4 7 8 6 0 .9 - 0 .0 2 0 .9 8 5 8

s e a s o n 1 0 0 .1 3 2 3 0 .1 4 2 6 5 5 .7 0 .9 3 0 .3 5 7 5

s e a s o n 1 1 0 .0 1 0 2 6 0 .1 2 5 8 4 1 .5 0 .0 8 0 .9 3 5 4

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 6 3 5 3 0 .0 1 9 6 3 1 2 .4 3 .2 4 0 .0 0 6 9

t e m p _ d e v 0 .0 4 0 9 6 0 .0 2 4 4 5 1 2 0 1 .6 7 0 .0 9 6 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 6 .5 1 .3 1 0 .2 4 9 7

d a te 1 1 1 2 .4 1 0 .4 7 0 .0 0 6 9

t e m p _ d e v 1 1 2 0 2 .8 1 0 .0 9 6 5
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Matlacha Pass

Parameter = Ammonia as N Total  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 9 2 1 1  2 1 2  2 1 3  2 1 4  2 2 2  2 2 3  2 2 4  2 3 2  2 3 3  2 3 4  2 4 4  2 4 5  2 4 6  2 4 7  2 5 7  2 5 8  2 6 8  2 6 9  2 7 0  2 7 9  2 8 0  2 8 1  2 8 9  2 9 0  2 9 1  3 0 1  3 0 2  3 1 1  3 1 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 2 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 9 5

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 3 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 4 2 .0 4 7 5 9 5 3 0

1 4 6 0 2 .4 2 5 0 0 1 4 8 1 3 5 .6 3 3 5 7 9 9 2

2 2 6 0 1 .7 4 0 2 2 8 3 1 0 .0 0 7 1 5 6 9 0

3 1 6 0 1 .3 4 9 5 4 8 5 4 0 .0 0 1 4 1 1 9 8

4 2 6 0 1 .2 7 5 2 6 7 0 3 0 .0 0 0 8 6 6 1 1

5 1 6 0 1 .2 2 1 9 8 0 3 9 0 .0 0 0 4 9 3 7 0

6 2 6 0 1 .2 0 2 6 0 2 1 1 0 .0 0 0 4 1 7 1 9

7 1 6 0 1 .1 7 8 7 5 5 8 4 0 .0 0 0 2 1 8 1 6

8 4 6 0 1 .1 7 1 0 8 3 6 8 0 .0 0 0 1 0 9 2 8

9 1 6 0 1 .1 6 4 0 0 1 6 0 0 .0 0 0 0 7 1 7 2

1 0 1 6 0 1 .1 5 9 3 8 1 6 1 0 .0 0 0 0 4 8 0 2

1 1 1 6 0 1 .1 5 6 2 5 1 5 2 0 .0 0 0 0 3 2 8 0

1 2 1 6 0 1 .1 5 4 1 5 1 1 3 0 .0 0 0 0 2 2 7 3

1 3 1 6 0 1 .1 5 2 6 5 6 1 4 0 .0 0 0 0 1 6 0 4

1 4 1 6 0 1 .1 5 1 6 5 6 7 4 0 .0 0 0 0 1 1 5 0

1 5 1 6 0 1 .1 5 0 8 9 4 0 6 0 .0 0 0 0 0 8 4 6

1 6 1 6 0 1 .1 5 0 4 3 5 3 7 0 .0 0 0 0 0 6 8 5

1 7 1 6 0 1 .1 5 0 0 0 1 8 9 0 .0 0 0 0 0 5 4 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

1 8 2 6 0 1 .1 4 9 8 0 6 8 4 0 .0 0 0 0 0 3 2 7

1 9 1 6 0 1 .1 4 9 5 9 5 9 7 0 .0 0 0 0 0 2 3 4

2 0 1 6 0 1 .1 4 9 4 4 2 3 3 0 .0 0 0 0 0 1 6 7

2 1 1 6 0 1 .1 4 9 3 3 5 8 9 0 .0 0 0 0 0 1 1 9

2 2 1 6 0 1 .1 4 9 2 5 7 4 7 0 .0 0 0 0 0 0 8 4

2 3 1 6 0 1 .1 4 9 2 0 7 2 7 0 .0 0 0 0 0 0 5 9

2 4 1 6 0 1 .1 4 9 1 6 8 6 2 0 .0 0 0 0 0 0 4 1

2 5 1 6 0 1 .1 4 9 1 4 9 9 8 0 .0 0 0 0 0 0 3 4

2 6 1 6 0 1 .1 4 9 1 3 0 0 9 0 .0 0 0 0 0 0 1 9

2 7 2 6 0 1 .1 4 9 1 2 3 3 8 0 .0 0 0 0 0 0 0 9

2 8 1 6 0 1 .1 4 9 1 1 7 9 3 0 .0 0 0 0 0 0 0 4

2 9 1 6 0 1 .1 4 9 1 1 5 3 7 0 .0 0 0 0 0 0 0 2

3 0 1 6 0 1 .1 4 9 1 1 4 4 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 . . .

V a r ia n c e I n t e r c e p t 7 .3 7 0 6 9 5 .8 6 7 9 0 .0 8 0 .4 6 9 4

S P (P O W ) I n t e r c e p t 0 .9 9 2 5 0 .0 9 7 1 3 1 0 .2 2 < .0 0 0 1

R e s id u a l 0 .1 8 9 4 0 .0 1 5 1 6 1 2 .5 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 6 0 1 .1

A IC  ( sm a lle r  is  b e t t e r ) 6 0 7 .1

A IC C  ( sm a lle r  is  b e t t e r ) 6 0 7 .2

B IC  ( sm a lle r  is  b e t t e r ) 6 1 1 .3

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 9 8 .5 8 4 0 9 5 5 6 .0 1 1 - 0 .0 1 0 .9 9 3 4

s e a s o n 1 0 .1 0 5 2 1 .7 6 0 7 8 0 .8 0 .0 6 0 .9 5 2 5

s e a s o n 2 0 .0 0 4 1 4 8 2 .2 5 3 8 5 6 .9 0 .0 0 0 .9 9 8 5

s e a s o n 3 0 .0 0 8 3 3 0 2 .5 5 9 5 4 7 .9 0 .0 0 0 .9 9 7 4

s e a s o n 4 0 .0 3 5 0 8 2 .7 6 6 2 4 4 .9 0 .0 1 0 .9 8 9 9

s e a s o n 5 0 .1 5 1 7 2 .8 4 3 5 4 2 .1 0 .0 5 0 .9 5 7 7

s e a s o n 6 - 0 .0 7 2 0 1 2 .8 8 2 0 4 1 .3 - 0 .0 2 0 .9 8 0 2

s e a s o n 7 - 0 .2 2 6 8 2 .8 4 2 6 4 1 .8 - 0 .0 8 0 .9 3 6 8

s e a s o n 8 0 .2 0 6 6 2 .7 2 2 9 4 4 0 .0 8 0 .9 3 9 9

s e a s o n 9 0 .1 1 2 4 2 .5 0 7 5 4 6 .8 0 .0 4 0 .9 6 4 4

s e a s o n 1 0 - 0 .1 0 5 2 2 .1 7 2 9 5 5 .5 - 0 .0 5 0 .9 6 1 6

s e a s o n 1 1 0 .1 9 2 2 1 .6 4 5 0 8 2 .6 0 .1 2 0 .9 0 7 3

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 4 7 4 4 4 .7 6 2 4 1 0 .0 1 0 .9 9 3 7

t e m p _ d e v 0 .0 3 0 6 2 0 .3 0 3 9 1 3 5 0 .1 0 0 .9 1 9 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 8 .3 0 .0 2 1 .0 0 0 0

d a te 1 1 1 0 .0 0 0 .9 9 3 7

t e m p _ d e v 1 1 3 5 0 .0 1 0 .9 1 9 9
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Matlacha Pass

Parameter = Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 9 2 1 1  2 1 2  2 1 3  2 1 4  2 2 2  2 2 3  2 2 4  2 3 2  2 3 3  2 3 4  2 4 4  2 4 5  2 4 6  2 4 7  2 5 7  2 5 8  2 6 8  2 6 9  2 7 0  2 7 9  2 8 0  2 8 1  2 8 9  2 9 0  2 9 1  3 0 1  3 0 2  3 1 1  3 1 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 2 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 9 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 2 7

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 3 8 9 .4 2 0 9 8 1 9 3

1 2 - 8 6 .3 4 7 2 6 9 8 7 0 .0 4 1 7 2 7 8 6

2 1 - 1 0 6 .7 3 0 8 9 7 4 5 0 .0 1 1 2 9 6 4 2

3 1 - 1 1 2 .5 7 8 9 2 4 9 0 0 .0 0 6 7 8 5 8 3

4 2 - 1 1 4 .9 6 8 4 6 8 3 0 0 .0 0 3 1 7 7 8 7

5 1 - 1 1 6 .4 4 4 3 8 8 8 7 0 .0 0 0 1 7 3 8 9

6 1 - 1 1 6 .5 1 9 0 9 5 0 5 0 .0 0 0 0 0 0 8 2

7 1 - 1 1 6 .5 1 9 4 3 5 3 5 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 . . .

V a r ia n c e I n t e r c e p t 0 .1 6 5 4 0 .0 3 7 3 0 4 .4 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 2 6 0 0 .1 3 3 6 3 .1 9 0 .0 0 1 4

R e s id u a l 0 .0 2 0 2 2 0 .0 0 1 6 1 9 1 2 .4 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 1 1 6 .5

A IC  ( sm a lle r  is  b e t t e r ) - 1 1 0 .5

A IC C  ( sm a lle r  is  b e t t e r ) - 1 1 0 .5

B IC  ( sm a lle r  is  b e t t e r ) - 1 0 6 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 9 2 .0 0 6 6 6 4 .4 1 8 3 9 .7 6 - 1 .4 3 0 .1 8 4 4

s e a s o n 1 0 .1 0 1 5 0 .1 6 8 0 5 0 .8 0 .6 0 0 .5 4 8 4

s e a s o n 2 0 .0 4 2 4 8 0 .2 1 1 6 6 2 .1 0 .2 0 0 .8 4 1 5

s e a s o n 3 0 .2 1 4 5 0 .2 2 2 2 5 9 .2 0 .9 7 0 .3 3 8 4

s e a s o n 4 - 0 .0 1 6 3 3 0 .2 1 9 2 5 1 .9 - 0 .0 7 0 .9 4 0 9

s e a s o n 5 0 .0 1 3 0 2 0 .2 2 0 2 4 8 .5 0 .0 6 0 .9 5 3 1

s e a s o n 6 0 .1 5 5 4 0 .2 2 0 2 4 7 .5 0 .7 1 0 .4 8 3 8

s e a s o n 7 0 .0 0 5 0 1 1 0 .2 2 7 7 5 0 .6 0 .0 2 0 .9 8 2 5

s e a s o n 8 - 0 .0 7 5 6 2 0 .2 2 6 4 5 4 .2 - 0 .3 3 0 .7 3 9 7

s e a s o n 9 - 0 .4 0 5 6 0 .2 1 4 3 5 8 .6 - 1 .8 9 0 .0 6 3 3

s e a s o n 1 0 - 0 .0 4 9 1 3 0 .2 0 2 6 6 2 - 0 .2 4 0 .8 0 9 2

s e a s o n 1 1 - 0 .1 4 2 3 0 .1 7 0 0 4 8 .1 - 0 .8 4 0 .4 0 6 9

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 4 9 7 7 0 .0 3 2 1 0 9 .7 6 1 .5 5 0 .1 5 2 8

t e m p _ d e v 0 .0 4 3 2 0 0 .0 2 1 9 5 3 4 7 1 .9 7 0 .0 4 9 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 9 .5 1 .1 2 0 .3 6 7 3

d a te 1 1 9 .7 6 2 .4 0 0 .1 5 2 8

t e m p _ d e v 1 3 4 7 3 .8 7 0 .0 4 9 8
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Matlacha Pass

Parameter = pH  (SU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 9 2 1 1  2 1 2  2 1 3  2 1 4  2 2 2  2 2 3  2 2 4  2 3 2  2 3 3  2 3 4  2 4 4  2 4 5  2 4 6  2 4 7  2 5 7  2 5 8  2 6 8  2 6 9  2 7 0  2 7 9  2 8 0  2 8 1  2 8 9  2 9 0  2 9 1  3 0 1  3 0 2  3 1 1  3 1 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 2 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 0 8

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 1 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 2 4 6 .5 4 5 4 2 4 5 6

1 3 - 1 3 1 .9 6 8 7 8 1 5 1 0 .0 7 3 9 4 9 7 9

2 1 - 1 7 0 .3 2 3 7 8 6 2 9 0 .0 1 5 8 6 6 6 7

3 1 - 1 7 9 .0 0 4 7 8 2 4 4 0 .0 0 8 5 1 6 1 4

4 2 - 1 8 1 .9 0 5 7 3 3 4 4 0 .0 0 7 8 8 0 8 2

5 1 - 1 8 6 .1 0 2 4 2 0 3 6 0 .0 0 1 0 0 5 8 3

6 1 - 1 8 6 .6 0 1 4 3 9 6 4 0 .0 0 0 0 2 2 8 6

7 1 - 1 8 6 .6 1 2 0 0 1 5 6 0 .0 0 0 0 0 0 0 1

8 1 - 1 8 6 .6 1 2 0 0 6 8 8 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 3 1 3 9 0 .0 0 1 3 6 1 2 .3 1 0 .0 1 0 6

V a r ia n c e I n t e r c e p t 0 .0 8 6 4 3 0 .0 1 8 8 9 4 .5 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 6 1 6 0 .1 1 3 9 4 .0 5 < .0 0 0 1

R e s id u a l 0 .0 1 7 2 9 0 .0 0 1 4 1 8 1 2 .1 9 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 1 8 6 .6

A IC  ( sm a lle r  is  b e t t e r ) - 1 7 8 .6

A IC C  ( sm a lle r  is  b e t t e r ) - 1 7 8 .5

B IC  ( sm a lle r  is  b e t t e r ) - 1 7 3 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 8 7 .9 4 4 9 .1 1 9 4 1 1 .9 - 3 .8 3 0 .0 0 2 4

s e a s o n 1 0 .0 0 0 5 2 5 0 .1 1 9 6 5 7 .9 0 .0 0 0 .9 9 6 5

s e a s o n 2 0 .0 5 9 3 2 0 .1 5 1 0 6 6 .2 0 .3 9 0 .6 9 5 7

s e a s o n 3 0 .0 1 9 5 2 0 .1 5 9 7 6 4 .1 0 .1 2 0 .9 0 3 1

s e a s o n 4 0 .0 7 1 4 7 0 .1 5 8 5 5 7 .7 0 .4 5 0 .6 5 3 8

s e a s o n 5 0 .0 9 6 3 5 0 .1 5 9 8 5 4 .5 0 .6 0 0 .5 4 9 0

s e a s o n 6 - 0 .1 2 5 2 0 .1 5 9 9 5 3 .4 - 0 .7 8 0 .4 3 7 1

s e a s o n 7 - 0 .4 8 0 4 0 .1 5 9 4 5 4 .7 - 3 .0 1 0 .0 0 3 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 - 0 .7 1 7 2 0 .1 5 8 0 5 8 .5 - 4 .5 4 < .0 0 0 1

s e a s o n 9 - 0 .5 4 6 1 0 .1 5 4 0 6 3 .6 - 3 .5 5 0 .0 0 0 7

s e a s o n 1 0 - 0 .2 7 1 9 0 .1 4 4 6 6 5 .8 - 1 .8 8 0 .0 6 4 5

s e a s o n 1 1 - 0 .1 4 3 6 0 .1 2 0 8 5 5 .2 - 1 .1 9 0 .2 3 9 6

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 9 5 2 9 0 .0 2 4 4 8 1 1 .9 3 .8 9 0 .0 0 2 2

t e m p _ d e v - 0 .0 4 9 8 8 0 .0 1 9 2 9 2 5 8 - 2 .5 9 0 .0 1 0 3

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 5 .8 3 .6 4 0 .0 0 0 7

d a te 1 1 1 1 .9 1 5 .1 6 0 .0 0 2 2

t e m p _ d e v 1 2 5 8 6 .6 9 0 .0 1 0 3



1

2

3

4

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Salinity

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Matlacha Pass

Parameter = Salinity  (ppt) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 9 2 1 1  2 1 2  2 1 3  2 1 4  2 2 2  2 2 3  2 2 4  2 3 2  2 3 3  2 3 4  2 4 4  2 4 5  2 4 6  2 4 7  2 5 7  2 5 8  2 6 8  2 6 9  2 7 0  2 7 9  2 8 0  2 8 1  2 8 9  2 9 0  2 9 1  3 0 1  3 0 2  3 1 1  3 1 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 2 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 0 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 1 7

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 1 4 5 .6 3 0 4 8 1 0 5

1 4 - 1 7 1 9 .0 0 9 9 3 5 5 4 .

2 1 - 1 7 8 2 .5 7 9 1 0 4 8 1 0 .0 1 4 0 2 0 5 4

3 1 - 1 8 0 4 .5 6 3 6 7 8 8 6 0 .0 0 5 0 4 3 1 4

4 2 - 1 8 1 2 .5 5 4 8 2 5 2 9 0 .0 0 1 2 2 1 3 3

5 1 - 1 8 1 4 .2 5 3 4 3 6 1 7 0 .0 0 0 0 4 7 3 4

6 1 - 1 8 1 4 .3 1 5 7 2 4 8 1 0 .0 0 0 0 0 0 1 6

7 1 - 1 8 1 4 .3 1 5 9 2 5 4 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 0 0 1 2 8 .2 9 3 E - 6 1 .4 8 0 .0 6 8 8

V a r ia n c e I n t e r c e p t 0 .0 0 3 6 6 7 0 .0 0 0 6 7 3 5 .4 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 9 1 2 0 .1 2 1 9 1 .5 7 0 .1 1 6 7

R e s id u a l 0 .0 0 0 2 3 3 0 .0 0 0 0 1 9 1 2 .2 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 1 8 1 4 .3

A IC  ( sm a lle r  is  b e t t e r ) - 1 8 0 6 .3

A IC C  ( sm a lle r  is  b e t t e r ) - 1 8 0 6 .2

B IC  ( sm a lle r  is  b e t t e r ) - 1 8 0 0 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 0 .0 0 3 9 9 7 .7 9 2 6 1 8 .7 - 0 .0 0 0 .9 9 9 6

s e a s o n 1 0 .2 0 3 7 0 .0 2 8 7 7 5 2 .2 7 .0 8 < .0 0 0 1

s e a s o n 2 0 .3 2 5 1 0 .0 3 3 6 8 6 6 9 .6 5 < .0 0 0 1

s e a s o n 3 0 .2 9 3 5 0 .0 3 3 9 4 6 4 8 .6 5 < .0 0 0 1

s e a s o n 4 0 .4 4 6 3 0 .0 3 2 6 9 6 2 1 3 .6 6 < .0 0 0 1

s e a s o n 5 0 .5 6 3 6 0 .0 3 2 6 5 6 1 .6 1 7 .2 6 < .0 0 0 1

s e a s o n 6 0 .6 3 0 2 0 .0 3 2 6 3 6 1 .5 1 9 .3 2 < .0 0 0 1

s e a s o n 7 0 .6 4 8 9 0 .0 3 2 6 2 6 1 .6 1 9 .9 0 < .0 0 0 1

s e a s o n 8 0 .6 6 0 4 0 .0 3 2 6 3 6 2 .1 2 0 .2 4 < .0 0 0 1

s e a s o n 9 0 .5 9 9 6 0 .0 3 2 6 1 6 3 .6 1 8 .3 8 < .0 0 0 1

s e a s o n 1 0 0 .3 8 5 9 0 .0 3 2 2 5 6 5 .9 1 1 .9 6 < .0 0 0 1

s e a s o n 1 1 0 .3 3 2 1 0 .0 2 9 4 4 4 9 .6 1 1 .2 8 < .0 0 0 1

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 1 3 7 6 0 .0 0 3 8 8 3 1 8 .7 0 .3 5 0 .7 2 7 0

t e m p _ d e v 0 .0 5 7 9 6 0 .0 0 2 5 5 6 3 6 0 2 2 .6 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 4 6 3 .2 4 < .0 0 0 1

d a te 1 1 1 8 .7 0 .1 3 0 .7 2 7 0

t e m p _ d e v 1 3 6 0 5 1 4 .1 3 < .0 0 0 1



2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TEMP_C

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Matlacha Pass

Parameter = Temperature  (Degree C) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 9 2 1 1  2 1 2  2 1 3  2 1 4  2 2 2  2 2 3  2 2 4  2 3 2  2 3 3  2 3 4  2 4 4  2 4 5  2 4 6  2 4 7  2 5 7  2 5 8  2 6 8  2 6 9  2 7 0  2 7 9  2 8 0  2 8 1  2 8 9  2 9 0  2 9 1  3 0 1  3 0 2  3 1 1  3 1 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 2 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 9 8

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 2 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 0 8 .2 8 4 9 8 8 9 5

1 4 8 8 9 .2 9 5 4 7 6 0 5 0 .4 6 9 8 1 1 3 5

2 1 8 3 8 .7 6 6 6 0 6 8 3 0 .1 1 8 4 1 5 4 2

3 1 8 2 8 .6 8 8 4 9 9 2 5 0 .1 0 1 8 4 9 2 5

4 2 8 2 4 .7 6 6 5 7 5 2 4 0 .0 6 0 1 8 2 2 6

5 1 8 2 0 .6 0 2 8 7 7 7 9 0 .0 0 6 1 1 0 1 8

6 1 8 2 0 .2 2 4 1 9 1 8 7 0 .0 0 0 1 0 8 7 9

7 1 8 2 0 .2 1 7 8 8 1 4 5 0 .0 0 0 0 0 0 0 5

8 1 8 2 0 .2 1 7 8 7 8 8 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 . . .

V a r ia n c e I n t e r c e p t 0 .7 7 3 4 0 .1 5 0 4 5 .1 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 2 8 2 0 .1 4 0 3 1 .6 3 0 .1 0 3 7

R e s id u a l 0 .2 6 7 9 0 .0 2 1 3 6 1 2 .5 4 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 2 0 .2

A IC  ( sm a lle r  is  b e t t e r ) 8 2 6 .2

A IC C  ( sm a lle r  is  b e t t e r ) 8 2 6 .3

B IC  ( sm a lle r  is  b e t t e r ) 8 3 0 .3

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 5 1 .4 2 4 6 1 1 9 .8 2 1 6 .3 - 0 .4 3 0 .6 7 3 4

s e a s o n 1 0 .4 9 8 0 0 .4 4 6 7 5 2 .2 1 .1 1 0 .2 7 0 1

s e a s o n 2 - 0 .1 5 5 8 0 .5 1 8 5 6 7 - 0 .3 0 0 .7 6 4 7

s e a s o n 3 0 .3 1 3 1 0 .5 2 4 0 6 6 0 .6 0 0 .5 5 2 2

s e a s o n 4 0 .3 7 6 7 0 .5 0 6 2 6 3 .5 0 .7 4 0 .4 5 9 5

s e a s o n 5 0 .2 0 9 1 0 .5 0 7 6 6 3 .8 0 .4 1 0 .6 8 1 7

s e a s o n 6 0 .4 7 2 0 0 .5 0 5 6 6 2 .9 0 .9 3 0 .3 5 4 1

s e a s o n 7 0 .6 0 7 4 0 .5 0 5 7 6 3 .1 1 .2 0 0 .2 3 4 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 0 .9 2 8 0 0 .5 0 6 8 6 4 .1 1 .8 3 0 .0 7 1 7

s e a s o n 9 0 .7 8 1 3 0 .5 0 5 9 6 5 .6 1 .5 4 0 .1 2 7 3

s e a s o n 1 0 0 .7 6 4 9 0 .4 9 9 3 6 6 .8 1 .5 3 0 .1 3 0 3

s e a s o n 1 1 0 .5 0 3 7 0 .4 5 4 8 4 8 .7 1 .1 1 0 .2 7 3 5

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 2 4 7 0 0 .0 5 9 7 2 1 6 .3 0 .4 1 0 .6 8 4 5

t e m p _ d e v 0 .0 2 6 8 1 0 .0 6 8 3 2 2 7 1 0 .3 9 0 .6 9 5 0

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 3 .6 0 .7 2 0 .7 1 4 5

d a te 1 1 1 6 .3 0 .1 7 0 .6 8 4 5

t e m p _ d e v 1 2 7 1 0 .1 5 0 .6 9 5 0



-3

-2

-1

0

1

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TKN_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Matlacha Pass

Parameter = Total Kjeldahl Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 9 2 1 1  2 1 2  2 1 3  2 1 4  2 2 2  2 2 3  2 2 4  2 3 2  2 3 3  2 3 4  2 4 4  2 4 5  2 4 6  2 4 7  2 5 7  2 5 8  2 6 8  2 6 9  2 7 0  2 7 9  2 8 0  2 8 1  2 8 9  2 9 0  2 9 1  3 0 1  3 0 2  3 1 1  3 1 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 2 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 9 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 3 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 5 2 .9 8 0 9 3 3 6 7

1 4 7 1 5 .2 7 3 6 8 2 2 5 4 .8 0 5 0 7 0 8 6

2 1 6 5 6 .0 7 6 0 1 2 5 1 0 .3 9 1 6 0 2 6 1

3 2 6 4 5 .8 6 5 4 7 0 5 7 0 .3 9 4 4 8 8 8 8

4 2 6 3 9 .1 8 0 3 5 5 8 1 0 .1 7 5 3 7 4 0 7

5 2 6 3 3 .7 1 3 0 2 9 2 4 0 .0 1 5 5 0 0 4 8

6 1 6 3 3 .2 1 6 1 5 5 2 3 0 .0 0 0 3 2 6 2 9

7 1 6 3 3 .2 0 6 2 4 8 5 4 0 .0 0 0 0 0 0 2 5

8 1 6 3 3 .2 0 6 2 4 1 0 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 5 .5 8 E - 2 0 . . .

V a r ia n c e I n t e r c e p t 0 .3 6 1 2 0 .0 6 9 7 1 5 .1 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .0 9 0 0 1 0 .1 4 1 0 0 .6 4 0 .5 2 3 1

R e s id u a l 0 .1 7 8 9 0 .0 1 4 3 6 1 2 .4 6 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 6 3 3 .2

A IC  ( sm a lle r  is  b e t t e r ) 6 3 9 .2

A IC C  ( sm a lle r  is  b e t t e r ) 6 3 9 .3

B IC  ( sm a lle r  is  b e t t e r ) 6 4 3 .3

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 4 .0 0 3 6 7 5 .6 8 2 6 2 2 .3 0 .3 2 0 .7 5 4 1

s e a s o n 1 0 .5 5 6 5 0 .3 4 1 6 5 2 .3 1 .6 3 0 .1 0 9 3

s e a s o n 2 - 0 .1 8 4 8 0 .3 6 6 8 6 6 .2 - 0 .5 0 0 .6 1 6 1

s e a s o n 3 0 .0 4 2 5 7 0 .3 6 5 7 6 5 .7 0 .1 2 0 .9 0 7 7

s e a s o n 4 0 .1 3 8 7 0 .3 6 5 3 6 5 .5 0 .3 8 0 .7 0 5 3

s e a s o n 5 0 .1 3 0 8 0 .3 5 3 2 6 6 .5 0 .3 7 0 .7 1 2 2

s e a s o n 6 0 .2 1 5 4 0 .3 5 1 4 6 5 .3 0 .6 1 0 .5 4 2 2

s e a s o n 7 0 .2 2 0 5 0 .3 5 1 5 6 5 .3 0 .6 3 0 .5 3 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 0 .6 2 6 5 0 .3 5 2 3 6 5 .8 1 .7 8 0 .0 8 0 0

s e a s o n 9 0 .3 9 9 7 0 .3 5 2 2 6 5 .5 1 .1 3 0 .2 6 0 6

s e a s o n 1 0 0 .3 6 4 2 0 .3 5 3 7 6 6 .1 1 .0 3 0 .3 0 6 9

s e a s o n 1 1 0 .2 1 4 7 0 .3 3 8 7 4 7 .1 0 .6 3 0 .5 2 9 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 1 2 5 7 0 .0 3 7 7 2 2 2 .3 - 0 .3 3 0 .7 4 2 1

t e m p _ d e v 0 .0 2 2 7 6 0 .0 5 2 6 0 2 2 9 0 .4 3 0 .6 6 5 7

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 3 .6 0 .8 7 0 .5 7 4 2

d a te 1 1 2 2 .3 0 .1 1 0 .7 4 2 1

t e m p _ d e v 1 2 2 9 0 .1 9 0 .6 6 5 7
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TN_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Matlacha Pass

Parameter = Total Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 9 2 1 1  2 1 2  2 1 3  2 1 4  2 2 2  2 2 3  2 2 4  2 3 2  2 3 3  2 3 4  2 4 4  2 4 5  2 4 6  2 4 7  2 5 7  2 5 8  2 6 8  2 6 9  2 7 0  2 7 9  2 8 0  2 8 1  2 8 9  2 9 0  2 9 1  3 0 1  3 0 2  3 1 1  3 1 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 2 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 8 5

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 4 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 2 3 .9 4 5 6 7 1 3 5

1 4 6 2 3 .9 2 1 2 7 9 3 7 1 .5 0 2 9 4 9 4 8

2 1 5 7 1 .1 2 8 3 1 8 6 0 0 .1 8 8 7 6 9 6 8

3 1 5 5 8 .1 3 0 7 7 1 6 3 0 .1 0 0 6 6 9 6 0

4 2 5 5 2 .0 9 5 8 7 7 8 5 0 .0 8 2 6 0 3 5 8

5 2 5 4 5 .5 1 0 4 1 0 8 6 0 .0 1 8 7 4 7 8 0

6 2 5 4 4 .0 5 9 3 1 3 2 3 0 .0 0 1 2 2 5 1 0

7 1 5 4 3 .9 7 0 8 2 2 1 2 0 .0 0 0 0 0 7 4 3

8 1 5 4 3 .9 7 0 3 0 7 8 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 5 .1 1 E - 1 9 . . .

V a r ia n c e I n t e r c e p t 0 .5 6 5 8 0 .1 0 7 2 5 .2 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 6 5 5 0 .1 5 9 1 1 .0 4 0 .2 9 8 2

R e s id u a l 0 .1 2 7 1 0 .0 1 0 3 0 1 2 .3 4 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 4 4 .0

A IC  ( sm a lle r  is  b e t t e r ) 5 5 0 .0

A IC C  ( sm a lle r  is  b e t t e r ) 5 5 0 .0

B IC  ( sm a lle r  is  b e t t e r ) 5 5 4 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 6 4 .4 4 6 8 9 7 .4 6 9 7 1 6 0 .6 6 0 .5 1 7 9

s e a s o n 1 0 .2 3 5 6 0 .3 8 9 2 4 4 .9 0 .6 1 0 .5 4 8 1

s e a s o n 2 0 .1 1 3 0 0 .4 4 5 4 6 4 .5 0 .2 5 0 .8 0 0 5

s e a s o n 3 0 .1 3 1 0 0 .4 4 6 3 6 4 0 .2 9 0 .7 7 0 0

s e a s o n 4 0 .2 8 3 2 0 .4 4 5 7 6 3 .3 0 .6 4 0 .5 2 7 4

s e a s o n 5 0 .0 4 4 4 2 0 .4 2 9 9 6 2 .9 0 .1 0 0 .9 1 8 0

s e a s o n 6 0 .4 2 6 2 0 .4 2 8 7 6 2 .4 0 .9 9 0 .3 2 4 1

s e a s o n 7 0 .8 0 1 1 0 .4 2 8 8 6 2 .4 1 .8 7 0 .0 6 6 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 0 .7 2 8 2 0 .4 4 6 2 6 3 .5 1 .6 3 0 .1 0 7 6

s e a s o n 9 0 .7 2 6 4 0 .4 3 0 3 6 3 .7 1 .6 9 0 .0 9 6 3

s e a s o n 1 0 0 .4 2 8 7 0 .4 2 8 9 6 4 .4 1 .0 0 0 .3 2 1 3

s e a s o n 1 1 0 .6 6 7 2 0 .4 1 6 6 4 4 .1 1 .6 0 0 .1 1 6 4

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 3 1 3 4 0 .0 4 8 5 8 1 6 - 0 .6 5 0 .5 2 8 0

t e m p _ d e v - 0 .0 0 2 1 4 0 .0 5 1 5 9 3 2 8 - 0 .0 4 0 .9 6 6 9

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 9 .2 0 .8 2 0 .6 2 0 3

d a te 1 1 1 6 0 .4 2 0 .5 2 8 0

t e m p _ d e v 1 3 2 8 0 .0 0 0 .9 6 6 9
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 Date
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TOC_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Matlacha Pass

Parameter = Total Organic Carbon  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 9 2 1 1  2 1 2  2 1 3  2 1 4  2 2 2  2 2 3  2 2 4  2 3 2  2 3 3  2 3 4  2 4 4  2 4 5  2 4 6  2 4 7  2 5 7  2 5 8  2 6 8  2 6 9  2 7 0  2 7 9  2 8 0  2 8 1  2 8 9  2 9 0  2 9 1  3 0 1  3 0 2  3 1 1  3 1 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 2 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 0 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 2 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 7 0 5 .6 2 1 1 1 9 0 4

1 4 4 4 4 .0 6 4 4 3 6 2 2 0 .1 3 6 2 8 9 7 9

2 1 4 2 2 .8 3 6 1 7 9 9 7 0 .0 1 9 5 5 8 5 6

3 1 4 1 9 .2 1 3 9 3 2 8 2 0 .0 1 2 8 0 7 8 8

4 2 4 1 8 .2 9 4 8 7 7 4 5 0 .0 0 7 8 3 0 2 6

5 1 4 1 7 .0 2 0 6 3 3 3 6 0 .0 0 0 3 5 2 0 1

6 1 4 1 6 .9 6 6 0 6 1 6 6 0 .0 0 0 0 0 3 3 7

7 1 4 1 6 .9 6 5 5 6 1 3 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 . . .

V a r ia n c e I n t e r c e p t 0 .2 5 4 8 0 .0 6 6 2 4 3 .8 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 8 8 3 0 .1 1 0 6 5 .3 2 < .0 0 0 1

R e s id u a l 0 .1 0 0 5 0 .0 0 7 9 9 1 1 2 .5 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 1 7 .0

A IC  ( sm a lle r  is  b e t t e r ) 4 2 3 .0

A IC C  ( sm a lle r  is  b e t t e r ) 4 2 3 .0

B IC  ( sm a lle r  is  b e t t e r ) 4 2 7 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 6 5 .6 7 9 7 .2 4 8 6 8 .6 1 .7 0 0 .1 2 4 2

s e a s o n 1 - 0 .4 3 1 3 0 .2 0 1 4 5 9 .2 - 2 .1 4 0 .0 3 6 3

s e a s o n 2 - 0 .7 8 9 9 0 .2 5 2 8 6 1 .5 - 3 .1 2 0 .0 0 2 7

s e a s o n 3 - 0 .5 3 6 8 0 .2 7 2 2 6 1 .8 - 1 .9 7 0 .0 5 3 1

s e a s o n 4 - 0 .6 3 5 9 0 .2 7 5 6 5 8 .3 - 2 .3 1 0 .0 2 4 6

s e a s o n 5 - 0 .4 9 9 0 0 .2 8 0 4 5 5 .7 - 1 .7 8 0 .0 8 0 5

s e a s o n 6 - 0 .4 6 3 7 0 .2 8 1 3 5 4 .7 - 1 .6 5 0 .1 0 5 0

s e a s o n 7 - 0 .1 3 3 9 0 .2 7 9 6 5 5 .9 - 0 .4 8 0 .6 3 3 8

s e a s o n 8 - 0 .0 6 3 5 0 0 .2 7 4 8 5 9 .1 - 0 .2 3 0 .8 1 8 1

s e a s o n 9 0 .2 6 7 1 0 .2 6 3 6 6 1 .5 1 .0 1 0 .3 1 4 8

s e a s o n 1 0 - 0 .2 1 6 5 0 .2 4 3 0 6 1 - 0 .8 9 0 .3 7 6 4

s e a s o n 1 1 - 0 .3 4 2 4 0 .2 0 1 5 5 5 .7 - 1 .7 0 0 .0 9 4 9

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 8 3 9 7 0 .0 4 8 4 6 8 .6 - 1 .7 3 0 .1 1 8 8

t e m p _ d e v 0 .0 3 1 1 2 0 .0 3 6 3 3 1 6 2 0 .8 6 0 .3 9 2 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 5 .4 2 .2 0 0 .0 2 7 1

d a te 1 1 8 .6 3 .0 0 0 .1 1 8 8

t e m p _ d e v 1 1 6 2 0 .7 3 0 .3 9 2 9
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TPO4_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Matlacha Pass

Parameter = Orthophosphate (as P)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 9 2 1 1  2 1 2  2 1 3  2 1 4  2 2 2  2 2 3  2 2 4  2 3 2  2 3 3  2 3 4  2 4 4  2 4 5  2 4 6  2 4 7  2 5 7  2 5 8  2 6 8  2 6 9  2 7 0  2 7 9  2 8 0  2 8 1  2 8 9  2 9 0  2 9 1  3 0 1  3 0 2  3 1 1  3 1 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 2 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 0 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 2 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 7 0 5 .6 2 1 1 1 9 0 4

1 4 4 4 4 .0 6 4 4 3 6 2 2 0 .1 3 6 2 8 9 7 9

2 1 4 2 2 .8 3 6 1 7 9 9 7 0 .0 1 9 5 5 8 5 6

3 1 4 1 9 .2 1 3 9 3 2 8 2 0 .0 1 2 8 0 7 8 8

4 2 4 1 8 .2 9 4 8 7 7 4 5 0 .0 0 7 8 3 0 2 6

5 1 4 1 7 .0 2 0 6 3 3 3 6 0 .0 0 0 3 5 2 0 1

6 1 4 1 6 .9 6 6 0 6 1 6 6 0 .0 0 0 0 0 3 3 7

7 1 4 1 6 .9 6 5 5 6 1 3 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 . . .

V a r ia n c e I n t e r c e p t 0 .2 5 4 8 0 .0 6 6 2 4 3 .8 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 8 8 3 0 .1 1 0 6 5 .3 2 < .0 0 0 1

R e s id u a l 0 .1 0 0 5 0 .0 0 7 9 9 1 1 2 .5 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 1 7 .0

A IC  ( sm a lle r  is  b e t t e r ) 4 2 3 .0

A IC C  ( sm a lle r  is  b e t t e r ) 4 2 3 .0

B IC  ( sm a lle r  is  b e t t e r ) 4 2 7 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 6 5 .6 7 9 7 .2 4 8 6 8 .6 1 .7 0 0 .1 2 4 2

s e a s o n 1 - 0 .4 3 1 3 0 .2 0 1 4 5 9 .2 - 2 .1 4 0 .0 3 6 3

s e a s o n 2 - 0 .7 8 9 9 0 .2 5 2 8 6 1 .5 - 3 .1 2 0 .0 0 2 7

s e a s o n 3 - 0 .5 3 6 8 0 .2 7 2 2 6 1 .8 - 1 .9 7 0 .0 5 3 1

s e a s o n 4 - 0 .6 3 5 9 0 .2 7 5 6 5 8 .3 - 2 .3 1 0 .0 2 4 6

s e a s o n 5 - 0 .4 9 9 0 0 .2 8 0 4 5 5 .7 - 1 .7 8 0 .0 8 0 5

s e a s o n 6 - 0 .4 6 3 7 0 .2 8 1 3 5 4 .7 - 1 .6 5 0 .1 0 5 0

s e a s o n 7 - 0 .1 3 3 9 0 .2 7 9 6 5 5 .9 - 0 .4 8 0 .6 3 3 8

s e a s o n 8 - 0 .0 6 3 5 0 0 .2 7 4 8 5 9 .1 - 0 .2 3 0 .8 1 8 1

s e a s o n 9 0 .2 6 7 1 0 .2 6 3 6 6 1 .5 1 .0 1 0 .3 1 4 8

s e a s o n 1 0 - 0 .2 1 6 5 0 .2 4 3 0 6 1 - 0 .8 9 0 .3 7 6 4

s e a s o n 1 1 - 0 .3 4 2 4 0 .2 0 1 5 5 5 .7 - 1 .7 0 0 .0 9 4 9

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 8 3 9 7 0 .0 4 8 4 6 8 .6 - 1 .7 3 0 .1 1 8 8

t e m p _ d e v 0 .0 3 1 1 2 0 .0 3 6 3 3 1 6 2 0 .8 6 0 .3 9 2 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 5 .4 2 .2 0 0 .0 2 7 1

d a te 1 1 8 .6 3 .0 0 0 .1 1 8 8

t e m p _ d e v 1 1 6 2 0 .7 3 0 .3 9 2 9
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TP_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Matlacha Pass

Parameter = Total Phosphorous  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 9 2 1 1  2 1 2  2 1 3  2 1 4  2 2 2  2 2 3  2 2 4  2 3 2  2 3 3  2 3 4  2 4 4  2 4 5  2 4 6  2 4 7  2 5 7  2 5 8  2 6 8  2 6 9  2 7 0  2 7 9  2 8 0  2 8 1  2 8 9  2 9 0  2 9 1  3 0 1  3 0 2  3 1 1  3 1 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 2 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 9 8

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 2 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 5 6 .8 3 6 8 0 3 3 7

1 4 8 5 0 .6 8 6 0 7 5 8 8 .

2 2 8 4 4 .1 9 5 0 0 1 8 3 0 .0 5 5 3 0 4 7 0

3 2 8 4 2 .3 8 1 1 0 4 9 6 0 .0 3 7 1 6 2 1 0

4 1 8 3 9 .4 9 0 9 3 3 4 9 0 .0 0 2 5 8 5 7 7

5 1 8 3 9 .3 0 7 6 7 8 3 6 0 .0 0 0 0 2 7 4 4

6 1 8 3 9 .3 0 5 8 2 7 1 4 0 .0 0 0 0 0 0 0 1

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 6 9 0 5 0 .0 0 8 4 8 4 0 .8 1 0 .2 0 7 9

V a r ia n c e I n t e r c e p t 0 .5 9 9 1 0 .1 3 7 1 4 .3 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 3 0 6 0 .1 3 4 8 3 .2 0 0 .0 0 1 4

R e s id u a l 0 .3 0 0 7 0 .0 2 4 8 0 1 2 .1 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 3 9 .3

A IC  ( sm a lle r  is  b e t t e r ) 8 4 7 .3

A IC C  ( sm a lle r  is  b e t t e r ) 8 4 7 .4

B IC  ( sm a lle r  is  b e t t e r ) 8 5 2 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 5 .0 1 5 1 1 2 6 .6 5 1 0 .9 - 0 .0 4 0 .9 6 9 1

s e a s o n 1 0 .2 0 0 4 0 .3 5 7 7 5 5 .4 0 .5 6 0 .5 7 7 4

s e a s o n 2 0 .0 8 1 5 4 0 .4 3 3 8 6 3 .7 0 .1 9 0 .8 5 1 5

s e a s o n 3 - 0 .1 6 4 7 0 .4 5 2 3 6 3 .5 - 0 .3 6 0 .7 1 6 9

s e a s o n 4 - 0 .3 2 2 4 0 .4 4 6 0 5 8 .5 - 0 .7 2 0 .4 7 2 7

s e a s o n 5 - 0 .4 6 8 9 0 .4 5 0 1 5 6 .8 - 1 .0 4 0 .3 0 2 0

s e a s o n 6 - 0 .1 7 2 2 0 .4 4 8 5 5 5 - 0 .3 8 0 .7 0 2 5

s e a s o n 7 - 0 .3 4 2 0 0 .4 4 7 8 5 6 .1 - 0 .7 6 0 .4 4 8 2

s e a s o n 8 - 0 .4 9 7 9 0 .4 4 6 2 5 9 .5 - 1 .1 2 0 .2 6 9 0

s e a s o n 9 - 0 .4 0 2 6 0 .4 3 7 7 6 3 .1 - 0 .9 2 0 .3 6 1 3

s e a s o n 1 0 - 0 .2 6 9 9 0 .4 1 7 0 6 3 .2 - 0 .6 5 0 .5 1 9 8

s e a s o n 1 1 - 0 .2 9 5 1 0 .3 6 0 0 5 1 .3 - 0 .8 2 0 .4 1 6 1

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 3 5 5 1 0 .0 6 3 1 2 1 0 .9 0 .0 6 0 .9 5 6 2

t e m p _ d e v 0 .0 1 8 3 5 0 .0 6 5 0 2 1 6 4 0 .2 8 0 .7 7 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 3 .5 0 .4 1 0 .9 4 6 2

d a te 1 1 1 0 .9 0 .0 0 0 .9 5 6 2

t e m p _ d e v 1 1 6 4 0 .0 8 0 .7 7 8 2
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Matlacha Pass

Parameter = Total Suspended Solids  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 9 2 1 1  2 1 2  2 1 3  2 1 4  2 2 2  2 2 3  2 2 4  2 3 2  2 3 3  2 3 4  2 4 4  2 4 5  2 4 6  2 4 7  2 5 7  2 5 8  2 6 8  2 6 9  2 7 0  2 7 9  2 8 0  2 8 1  2 8 9  2 9 0  2 9 1  3 0 1  3 0 2  3 1 1  3 1 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 2 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 9 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 3 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 2 3 .6 9 7 0 0 9 3 5

1 2 8 5 6 .4 9 3 4 8 4 9 2 0 .0 7 3 5 8 8 5 3

2 1 8 4 8 .6 3 7 1 5 7 5 7 0 .0 7 1 8 5 5 9 6

3 2 8 4 5 .5 4 4 2 0 3 5 5 0 .0 4 2 2 9 1 0 4

4 1 8 4 1 .8 0 6 1 4 1 2 9 0 .0 0 3 2 2 8 4 6

5 1 8 4 1 .5 4 7 8 0 8 5 1 0 .0 0 0 0 3 2 6 2

6 1 8 4 1 .5 4 5 3 3 5 7 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 9 8 0 6 0 .0 1 0 1 4 0 .9 7 0 .1 6 6 8

V a r ia n c e I n t e r c e p t 0 .5 2 6 5 0 .1 1 2 7 4 .6 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 1 6 8 0 .1 4 7 0 2 .1 6 0 .0 3 1 1

R e s id u a l 0 .3 2 0 4 0 .0 2 6 8 5 1 1 .9 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 4 1 .5

A IC  ( sm a lle r  is  b e t t e r ) 8 4 9 .5

A IC C  ( sm a lle r  is  b e t t e r ) 8 4 9 .7

B IC  ( sm a lle r  is  b e t t e r ) 8 5 5 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 9 .6 8 9 2 1 0 8 .3 7 1 3 .7 - 0 .1 8 0 .8 5 8 5

s e a s o n 1 0 .2 7 1 2 0 .3 6 4 6 5 1 0 .7 4 0 .4 6 0 5

s e a s o n 2 - 0 .0 4 6 8 8 0 .4 3 0 0 6 3 .3 - 0 .1 1 0 .9 1 3 5

s e a s o n 3 0 .2 0 7 4 0 .4 3 9 3 6 3 .7 0 .4 7 0 .6 3 8 4

s e a s o n 4 - 0 .1 6 1 2 0 .4 2 7 1 6 0 .7 - 0 .3 8 0 .7 0 7 2

s e a s o n 5 0 .3 7 0 5 0 .4 2 9 4 6 0 .7 0 .8 6 0 .3 9 1 6

s e a s o n 6 0 .9 6 9 2 0 .4 2 7 1 5 9 .2 2 .2 7 0 .0 2 6 9

s e a s o n 7 0 .4 4 0 4 0 .4 2 7 1 5 9 .6 1 .0 3 0 .3 0 6 6

s e a s o n 8 0 .1 9 8 4 0 .4 4 1 8 6 2 .3 0 .4 5 0 .6 5 5 0

s e a s o n 9 0 .8 4 4 5 0 .4 4 0 0 6 4 .1 1 .9 2 0 .0 5 9 4

s e a s o n 1 0 0 .4 3 1 1 0 .4 1 3 6 6 2 .8 1 .0 4 0 .3 0 1 2

s e a s o n 1 1 0 .2 2 3 1 0 .3 6 8 7 4 6 .9 0 .6 1 0 .5 4 8 0

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 9 6 9 7 0 .0 5 4 0 1 1 3 .7 0 .1 8 0 .8 6 0 1

t e m p _ d e v 0 .0 2 9 0 3 0 .0 6 7 5 7 1 6 3 0 .4 3 0 .6 6 8 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 1 .7 1 .2 7 0 .2 6 8 7

d a te 1 1 1 3 .7 0 .0 3 0 .8 6 0 1

t e m p _ d e v 1 1 6 3 0 .1 8 0 .6 6 8 1



-5

-4

-3

-2

-1

0

1

2

3

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Matlacha Pass

Parameter = Turbidity  (NTU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 0 8

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 6 4 9 .8 1 4 6 1 5 3 4

1 2 5 5 1 .9 2 6 8 9 7 6 2 1 .8 5 0 5 1 4 7 6

2 2 5 4 6 .1 6 1 6 6 3 9 5 1 .4 0 4 5 8 7 5 0

3 2 5 4 0 .9 9 1 9 7 6 7 8 0 .0 0 5 0 4 3 4 0

4 1 5 4 0 .0 0 4 5 4 8 9 5 0 .0 0 0 0 8 7 5 4

5 1 5 3 9 .9 8 8 1 3 1 5 9 0 .0 0 0 0 0 0 0 9

6 1 5 3 9 .9 8 8 1 1 5 1 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 6 4 7 0 .0 0 6 5 8 9 2 .5 0 0 .0 0 6 2

V a r ia n c e I n t e r c e p t 0 .0 7 6 6 5 0 .0 1 6 0 5 4 .7 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 6 4 6 0 .1 4 2 3 1 .8 6 0 .0 6 2 9

R e s id u a l 0 .1 0 9 5 0 .0 0 8 5 9 8 1 2 .7 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 4 0 .0

A IC  ( sm a lle r  is  b e t t e r ) 5 4 8 .0

A IC C  ( sm a lle r  is  b e t t e r ) 5 4 8 .1

B IC  ( sm a lle r  is  b e t t e r ) 5 5 8 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 6 4 .2 0 0 3 3 2 .1 9 1 4 1 9 .4 - 1 .9 9 0 .0 6 0 4

s e a s o n 1 0 .0 6 6 3 9 0 .1 3 8 3 6 2 0 .4 8 0 .6 3 2 8

s e a s o n 2 - 0 .0 1 2 8 7 0 .1 5 6 9 8 0 .5 - 0 .0 8 0 .9 3 4 8

s e a s o n 3 0 .0 7 2 1 2 0 .1 5 3 4 8 0 .7 0 .4 7 0 .6 3 9 4

s e a s o n 4 0 .2 2 1 7 0 .1 5 4 0 7 9 .6 1 .4 4 0 .1 5 3 8

s e a s o n 5 0 .2 6 0 4 0 .1 5 3 9 7 8 .7 1 .6 9 0 .0 9 4 6

s e a s o n 6 0 .3 9 1 9 0 .1 5 3 6 7 7 .9 2 .5 5 0 .0 1 2 7

s e a s o n 7 0 .5 4 8 7 0 .1 5 3 7 7 8 .4 3 .5 7 0 .0 0 0 6

s e a s o n 8 0 .4 2 9 0 0 .1 5 3 9 8 0 .2 2 .7 9 0 .0 0 6 6

s e a s o n 9 0 .5 5 4 3 0 .1 4 8 8 8 0 .9 3 .7 2 0 .0 0 0 4

s e a s o n 1 0 0 .2 8 5 9 0 .1 5 1 2 8 1 1 .8 9 0 .0 6 2 3

s e a s o n 1 1 0 .1 5 7 0 0 .1 3 4 0 6 1 .4 1 .1 7 0 .2 4 5 8

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 3 2 0 9 0 .0 1 6 0 3 1 9 .4 2 .0 0 0 .0 5 9 5

t e m p _ d e v 0 .0 7 8 7 9 0 .0 2 7 7 1 1 2 6 2 .8 4 0 .0 0 5 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 8 2 .5 4 0 .0 0 9 4

d a te 1 1 1 9 .4 4 .0 1 0 .0 5 9 5

t e m p _ d e v 1 1 2 6 8 .0 8 0 .0 0 5 2
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = BOD 5-Day  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 8 9 .5 1 5 9 1 0 4 9

1 4 1 1 6 7 .7 4 6 1 4 5 6 2 .

2 2 1 1 6 4 .1 6 8 6 2 8 6 5 0 .0 3 2 4 6 9 1 9

3 1 1 1 5 9 .6 5 3 5 7 2 3 9 0 .0 0 2 5 7 8 5 1

4 1 1 1 5 9 .3 2 4 9 6 1 9 6 0 .0 0 0 0 2 6 2 5

5 1 1 1 5 9 .3 2 1 7 8 5 9 5 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 8 0 6 4 0 .0 1 5 1 0 0 .5 3 0 .2 9 6 7

V a r ia n c e I n t e r c e p t 0 .3 2 3 6 0 .0 7 2 6 5 4 .4 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 4 2 8 0 .1 2 7 7 3 .4 7 0 .0 0 0 5

R e s id u a l 0 .4 0 2 9 0 .0 3 0 8 9 1 3 .0 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 1 5 9 .3

A IC  ( sm a lle r  is  b e t t e r ) 1 1 6 7 .3

A IC C  ( sm a lle r  is  b e t t e r ) 1 1 6 7 .4

B IC  ( sm a lle r  is  b e t t e r ) 1 1 7 8 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 7 1 .2 9 7 5 .8 1 9 3 1 2 .9 3 .5 8 0 .0 0 3 4

s e a s o n 1 - 0 .2 1 7 2 0 .2 5 2 6 7 0 .3 - 0 .8 6 0 .3 9 2 8

s e a s o n 2 - 0 .1 9 1 2 0 .2 9 9 1 7 8 .3 - 0 .6 4 0 .5 2 4 5

s e a s o n 3 0 .0 3 2 9 3 0 .3 0 2 1 7 6 .6 0 .1 1 0 .9 1 3 5

s e a s o n 4 0 .0 2 9 2 8 0 .3 0 7 4 7 2 .1 0 .1 0 0 .9 2 4 4

s e a s o n 5 0 .4 4 2 5 0 .3 0 9 4 6 8 .9 1 .4 3 0 .1 5 7 1

s e a s o n 6 1 .0 0 6 0 0 .3 0 9 4 6 7 .6 3 .2 5 0 .0 0 1 8

s e a s o n 7 0 .9 6 5 6 0 .3 0 8 9 6 9 .1 3 .1 3 0 .0 0 2 6

s e a s o n 8 1 .0 9 7 4 0 .3 0 6 6 7 3 .7 3 .5 8 0 .0 0 0 6

s e a s o n 9 1 .0 8 3 7 0 .2 9 2 7 7 7 3 .7 0 0 .0 0 0 4

s e a s o n 1 0 0 .6 9 3 7 0 .2 7 8 9 7 7 .4 2 .4 9 0 .0 1 5 0

s e a s o n 1 1 0 .4 8 3 6 0 .2 4 3 0 6 9 .2 1 .9 9 0 .0 5 0 5

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 3 4 8 0 .0 3 7 7 6 1 2 .9 - 3 .5 7 0 .0 0 3 4

t e m p _ d e v 0 .0 0 7 3 9 0 0 .0 5 0 7 0 1 2 5 0 .1 5 0 .8 8 4 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 9 .9 3 .2 6 0 .0 0 1 2

d a te 1 1 1 2 .9 1 2 .7 5 0 .0 0 3 4

t e m p _ d e v 1 1 2 5 0 .0 2 0 .8 8 4 4



-2

-1

0

1

2

3

4

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
CHLAC_ugl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Chlorophyll-a (Corrected)  (ug/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 4 4 7 .2 0 4 2 0 5 8 8

1 2 1 1 2 3 .9 0 1 2 7 3 0 4 0 .0 3 2 3 8 8 7 8

2 1 1 1 1 9 .8 9 7 4 8 9 9 5 0 .0 1 0 4 1 2 5 5

3 2 1 1 1 8 .9 0 0 4 5 5 8 5 0 .0 0 1 8 1 6 1 3

4 1 1 1 1 8 .7 1 0 9 3 0 1 5 0 .0 0 0 0 1 0 1 1

5 1 1 1 1 8 .7 0 9 9 1 3 8 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 6 0 4 0 .0 3 4 2 3 4 .6 9 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .6 3 1 5 0 .1 6 0 4 3 .9 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 4 5 2 0 .0 9 5 8 8 6 .7 3 < .0 0 0 1

R e s id u a l 0 .2 6 7 7 0 .0 2 1 5 3 1 2 .4 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 1 1 8 .7

A IC  ( sm a lle r  is  b e t t e r ) 1 1 2 6 .7

A IC C  ( sm a lle r  is  b e t t e r ) 1 1 2 6 .8

B IC  ( sm a lle r  is  b e t t e r ) 1 1 3 7 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 1 2 .8 8 1 3 0 .3 3 8 .7 8 1 .6 3 0 .1 3 7 7

s e a s o n 1 - 0 .3 2 9 1 0 .2 6 8 4 6 7 .9 - 1 .2 3 0 .2 2 4 3

s e a s o n 2 - 0 .1 9 3 6 0 .3 3 8 8 6 9 .3 - 0 .5 7 0 .5 6 9 5

s e a s o n 3 - 0 .3 3 3 4 0 .3 6 0 8 6 9 - 0 .9 2 0 .3 5 8 6

s e a s o n 4 0 .0 5 0 6 1 0 .3 7 9 0 6 7 .1 0 .1 3 0 .8 9 4 2

s e a s o n 5 - 0 .0 7 9 1 8 0 .3 8 7 6 6 4 .7 - 0 .2 0 0 .8 3 8 8

s e a s o n 6 0 .1 8 8 5 0 .3 8 9 7 6 3 .8 0 .4 8 0 .6 3 0 2

s e a s o n 7 0 .3 6 4 3 0 .3 8 6 1 6 5 .2 0 .9 4 0 .3 4 8 9

s e a s o n 8 0 .7 4 5 3 0 .3 7 4 9 6 8 .1 1 .9 9 0 .0 5 0 8

s e a s o n 9 0 .9 1 3 6 0 .3 4 8 0 6 9 .1 2 .6 3 0 .0 1 0 6

s e a s o n 1 0 0 .5 0 9 0 0 .3 1 6 2 6 8 .8 1 .6 1 0 .1 1 2 0

s e a s o n 1 1 0 .5 8 4 5 0 .2 5 7 9 6 9 2 .2 7 0 .0 2 6 6

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 0 5 2 0 .0 6 4 9 1 8 .7 8 - 1 .6 2 0 .1 4 0 5

t e m p _ d e v 0 .0 1 7 1 7 0 .0 5 0 1 6 1 3 7 0 .3 4 0 .7 3 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 5 .8 1 .6 2 0 .1 1 4 0

d a te 1 1 8 .7 8 2 .6 2 0 .1 4 0 5

t e m p _ d e v 1 1 3 7 0 .1 2 0 .7 3 2 6



-2

-1

0

1

2

3

4

5

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
COLOR

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Color  (PCU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 4 9 9 .0 3 0 5 4 3 5 4

1 2 - 7 9 9 .5 5 2 0 7 5 9 5 0 .0 0 4 5 5 5 3 0

2 1 - 8 0 4 .4 2 5 4 4 5 6 8 0 .0 0 2 0 2 9 5 1

3 2 - 8 0 5 .8 0 9 1 5 8 5 6 0 .0 0 0 7 1 5 8 1

4 1 - 8 0 6 .4 7 2 9 8 5 4 9 0 .0 0 0 0 1 3 6 1

5 1 - 8 0 6 .4 8 5 0 1 0 0 0 0 .0 0 0 0 0 0 0 2

6 1 - 8 0 6 .4 8 5 0 3 1 3 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 3 2 8 4 0 .0 0 0 7 6 8 4 .2 8 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .0 1 2 1 7 0 .0 0 2 9 6 1 4 .1 1 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 1 3 8 0 .1 0 1 1 6 .0 7 < .0 0 0 1

R e s id u a l 0 .0 0 5 7 7 7 0 .0 0 0 4 7 3 1 2 .2 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 8 0 6 .5

A IC  ( sm a lle r  is  b e t t e r ) - 7 9 8 .5

A IC C  ( sm a lle r  is  b e t t e r ) - 7 9 8 .4

B IC  ( sm a lle r  is  b e t t e r ) - 7 8 7 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 4 1 .6 3 3 4 1 7 .3 8 7 0 9 .3 8 - 2 .3 9 0 .0 3 9 2

s e a s o n 1 0 .0 1 8 0 3 0 .0 3 8 8 9 6 8 .8 0 .4 6 0 .6 4 4 4

s e a s o n 2 0 .0 5 7 0 0 0 .0 4 8 6 9 7 2 .1 1 .1 7 0 .2 4 5 6

s e a s o n 3 0 .0 5 5 9 1 0 .0 5 1 4 7 7 1 .9 1 .0 9 0 .2 8 0 9

s e a s o n 4 0 .0 5 6 9 7 0 .0 5 3 8 1 6 9 .2 1 .0 6 0 .2 9 3 4

s e a s o n 5 0 .0 8 2 1 4 0 .0 5 4 8 7 6 6 .2 1 .5 0 0 .1 3 9 2

s e a s o n 6 0 .0 6 5 9 0 0 .0 5 5 1 3 6 5 .1 1 .2 0 0 .2 3 6 3

s e a s o n 7 0 .0 2 9 4 4 0 .0 5 4 7 0 6 6 .8 0 .5 4 0 .5 9 2 2

s e a s o n 8 - 0 .0 8 2 6 6 0 .0 5 3 3 0 7 0 .5 - 1 .5 5 0 .1 2 5 4

s e a s o n 9 - 0 .0 7 2 6 1 0 .0 4 9 6 8 7 2 .1 - 1 .4 6 0 .1 4 8 2

s e a s o n 1 0 0 .0 0 3 6 9 9 0 .0 4 5 4 6 7 1 .6 0 .0 8 0 .9 3 5 4

s e a s o n 1 1 - 0 .0 1 0 8 1 0 .0 3 7 4 0 6 9 .6 - 0 .2 9 0 .7 7 3 5

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 2 6 1 0 0 .0 0 8 6 5 9 9 .3 8 3 .0 1 0 .0 1 3 9

t e m p _ d e v 0 .0 0 0 6 9 3 0 .0 0 7 3 1 9 1 3 6 0 .0 9 0 .9 2 4 7



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 7 1 .5 1 0 .1 4 8 8

d a te 1 1 9 .3 8 9 .0 9 0 .0 1 3 9

t e m p _ d e v 1 1 3 6 0 .0 1 0 .9 2 4 7



9.4
9.5
9.6
9.7
9.8
9.9

10.0
10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9
11.0
11.1

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
COND

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Specific Conductance  (uS/cm) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 5 3 6 .8 3 4 7 4 6 6 5

1 3 1 4 9 7 .3 6 5 1 5 1 1 0 0 .2 2 6 9 5 9 7 2

2 2 1 4 8 7 .9 5 5 4 5 8 6 9 0 .0 0 2 1 1 5 6 2

3 2 1 4 8 7 .4 3 7 2 3 2 7 0 0 .0 0 0 0 7 4 9 8

4 1 1 4 8 7 .4 1 5 3 4 7 0 2 0 .0 0 0 0 0 0 1 4

5 1 1 4 8 7 .4 1 5 3 0 6 0 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 9 2 1 9 0 .0 4 2 0 8 2 .1 9 0 .0 1 4 2

V a r ia n c e I n t e r c e p t 0 .3 0 3 0 0 .0 7 7 3 7 3 .9 2 < .0 0 0 1

S P (P O W ) I n t e r c e p t - 0 .0 8 7 9 7 0 .1 6 9 8 - 0 .5 2 0 .6 0 4 4

R e s id u a l 0 .7 7 9 9 0 .0 6 1 7 6 1 2 .6 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 4 8 7 .4

A IC  ( sm a lle r  is  b e t t e r ) 1 4 9 5 .4

A IC C  ( sm a lle r  is  b e t t e r ) 1 4 9 5 .5

B IC  ( sm a lle r  is  b e t t e r ) 1 5 0 6 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 5 9 .1 5 5 4 .5 3 6 2 3 5 .5 2 .9 2 0 .0 0 6 1

s e a s o n 1 0 .3 2 0 5 0 .3 4 0 3 4 8 .8 0 .9 4 0 .3 5 0 8

s e a s o n 2 - 0 .4 0 0 0 0 .3 4 7 7 7 6 .1 - 1 .1 5 0 .2 5 3 6

s e a s o n 3 - 0 .0 8 3 0 4 0 .3 3 0 7 7 4 .4 - 0 .2 5 0 .8 0 2 4

s e a s o n 4 - 0 .9 0 5 2 0 .3 3 2 5 7 5 .5 - 2 .7 2 0 .0 0 8 1

s e a s o n 5 - 1 .5 0 5 9 0 .3 3 2 3 7 5 .6 - 4 .5 3 < .0 0 0 1

s e a s o n 6 - 2 .2 9 8 5 0 .3 3 1 6 7 4 .8 - 6 .9 3 < .0 0 0 1

s e a s o n 7 - 2 .1 8 8 6 0 .3 3 1 8 7 5 - 6 .6 0 < .0 0 0 1

s e a s o n 8 - 2 .6 9 3 2 0 .3 3 2 9 7 5 .7 - 8 .0 9 < .0 0 0 1

s e a s o n 9 - 2 .1 6 9 2 0 .3 2 0 9 7 4 .6 - 6 .7 6 < .0 0 0 1

s e a s o n 1 0 - 2 .0 5 9 8 0 .3 2 5 2 7 6 .8 - 6 .3 3 < .0 0 0 1

s e a s o n 1 1 - 0 .9 9 5 8 0 .3 3 2 3 4 8 .2 - 3 .0 0 0 .0 0 4 3

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 7 5 3 6 0 .0 2 7 1 6 3 5 .5 - 2 .7 7 0 .0 0 8 8

t e m p _ d e v - 0 .1 2 5 2 0 .0 6 6 5 5 1 2 0 - 1 .8 8 0 .0 6 2 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 1 .4 2 0 .4 4 < .0 0 0 1

d a te 1 1 3 5 .5 7 .7 0 0 .0 0 8 8

t e m p _ d e v 1 1 2 0 3 .5 4 0 .0 6 2 4
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Dissolved Oxygen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 0 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 8 4 .4 7 5 8 3 0 7 2

1 3 1 1 4 5 .3 6 3 2 6 8 5 4 0 .0 5 6 8 7 1 1 4

2 2 1 1 4 0 .3 3 3 8 9 8 0 6 0 .0 4 2 5 2 2 4 1

3 2 1 1 3 4 .6 0 0 5 1 3 6 5 0 .0 0 5 7 3 9 8 8

4 1 1 1 3 3 .9 1 2 9 2 7 5 1 0 .0 0 0 0 9 7 9 7

5 1 1 1 3 3 .9 0 1 8 2 8 1 6 0 .0 0 0 0 0 0 0 3

6 1 1 1 3 3 .9 0 1 8 2 5 2 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 5 9 2 0 .0 3 4 5 8 4 .6 0 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .2 2 8 1 0 .0 5 1 3 2 4 .4 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 7 0 1 0 .1 4 4 9 2 .5 5 0 .0 1 0 6

R e s id u a l 0 .3 2 4 6 0 .0 2 5 4 3 1 2 .7 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 1 3 3 .9

A IC  ( sm a lle r  is  b e t t e r ) 1 1 4 1 .9

A IC C  ( sm a lle r  is  b e t t e r ) 1 1 4 2 .0

B IC  ( sm a lle r  is  b e t t e r ) 1 1 5 2 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 4 7 .4 5 2 2 6 0 .4 0 2 2 1 4 .3 0 .7 9 0 .4 4 4 9

s e a s o n 1 0 .1 3 2 1 0 .2 2 9 1 6 4 .4 0 .5 8 0 .5 6 6 4

s e a s o n 2 0 .2 0 9 3 0 .2 6 6 0 7 7 .3 0 .7 9 0 .4 3 3 7

s e a s o n 3 - 0 .0 8 7 5 6 0 .2 6 4 2 7 7 .3 - 0 .3 3 0 .7 4 1 2

s e a s o n 4 0 .5 4 0 6 0 .2 7 6 1 7 6 .4 1 .9 6 0 .0 5 3 9

s e a s o n 5 - 0 .0 3 6 8 1 0 .2 6 7 6 7 2 .4 - 0 .1 4 0 .8 9 1 0

s e a s o n 6 0 .5 5 4 6 0 .2 6 7 3 7 1 .2 2 .0 8 0 .0 4 1 6

s e a s o n 7 0 .9 6 6 5 0 .2 6 7 4 7 2 .4 3 .6 1 0 .0 0 0 6

s e a s o n 8 1 .1 2 5 2 0 .2 6 7 0 7 6 4 .2 1 < .0 0 0 1

s e a s o n 9 1 .2 4 5 1 0 .2 5 6 4 7 7 .7 4 .8 6 < .0 0 0 1

s e a s o n 1 0 0 .6 3 0 6 0 .2 4 8 8 7 7 .6 2 .5 3 0 .0 1 3 3

s e a s o n 1 1 0 .0 8 5 6 5 0 .2 2 2 9 6 5 .4 0 .3 8 0 .7 0 2 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 2 3 7 6 0 .0 3 0 0 8 1 4 .3 - 0 .7 9 0 .4 4 2 5

t e m p _ d e v 0 .1 3 0 1 0 .0 4 7 4 0 1 1 5 2 .7 4 0 .0 0 7 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 7 .7 4 .9 0 < .0 0 0 1

d a te 1 1 1 4 .3 0 .6 2 0 .4 4 2 5

t e m p _ d e v 1 1 1 5 7 .5 3 0 .0 0 7 0
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Dissolved Silica (as SiO2)  (mg/L) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 9 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 2 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 7 1 .2 5 5 3 9 2 1 5

1 2 1 1 6 3 .9 1 4 2 1 9 5 1 0 .0 0 6 1 9 7 5 5

2 4 1 1 6 3 .0 4 2 7 0 1 1 8 0 .0 0 0 0 2 7 9 7

3 1 1 1 6 3 .0 3 6 0 7 7 8 6 0 .0 0 0 0 0 0 0 1

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 7 0 3 9 0 .0 5 9 1 9 1 .1 9 0 .1 1 7 2

V a r ia n c e I n t e r c e p t 0 .1 1 6 6 0 .0 6 4 8 7 1 .8 0 0 .0 3 6 1

S P (P O W ) I n t e r c e p t 0 .5 8 0 6 0 .2 3 9 7 2 .4 2 0 .0 1 5 4

R e s id u a l 0 .9 7 0 1 0 .0 9 0 6 4 1 0 .7 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 1 6 3 .0

A IC  ( sm a lle r  is  b e t t e r ) 1 1 7 1 .0

A IC C  ( sm a lle r  is  b e t t e r ) 1 1 7 1 .1

B IC  ( sm a lle r  is  b e t t e r ) 1 1 8 1 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 6 .4 7 6 3 6 6 .8 9 2 2 8 .7 1 0 .4 0 0 .7 0 1 8

s e a s o n 1 - 0 .0 0 5 1 8 0 .2 8 5 6 9 3 .2 - 0 .0 2 0 .9 8 5 6

s e a s o n 2 0 .2 9 2 8 0 .3 1 6 2 6 8 .6 0 .9 3 0 .3 5 7 7

s e a s o n 3 - 0 .0 9 8 6 5 0 .2 9 6 1 6 0 .2 - 0 .3 3 0 .7 4 0 2

s e a s o n 4 - 0 .2 4 5 2 0 .3 0 6 9 5 8 - 0 .8 0 0 .4 2 7 6

s e a s o n 5 - 0 .1 0 4 9 0 .3 2 2 3 5 9 .1 - 0 .3 3 0 .7 4 5 9

s e a s o n 6 - 0 .0 9 3 1 9 0 .3 1 7 3 6 1 .3 - 0 .2 9 0 .7 7 0 0

s e a s o n 7 0 .3 3 8 1 0 .3 2 6 6 6 1 .5 1 .0 4 0 .3 0 4 7

s e a s o n 8 0 .0 2 7 7 1 0 .3 0 3 0 5 8 .8 0 .0 9 0 .9 2 7 5

s e a s o n 9 - 0 .0 7 2 3 3 0 .2 9 1 3 5 9 .9 - 0 .2 5 0 .8 0 4 7

s e a s o n 1 0 - 0 .1 3 2 1 0 .3 0 4 9 6 6 .6 - 0 .4 3 0 .6 6 6 2

s e a s o n 1 1 - 0 .2 3 1 4 0 .2 8 4 7 8 9 - 0 .8 1 0 .4 1 8 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 1 2 6 1 0 .0 3 3 3 1 8 .7 - 0 .3 8 0 .7 1 4 0

t e m p _ d e v 0 .0 3 9 1 2 0 .0 6 1 1 9 1 1 0 0 .6 4 0 .5 2 3 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 7 .8 0 .6 3 0 .7 9 3 0

d a te 1 1 8 .7 0 .1 4 0 .7 1 4 0

t e m p _ d e v 1 1 1 0 0 .4 1 0 .5 2 3 9
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Light Attenuation Coefficient  (1/m) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 8 5 .3 5 2 4 4 5 6 2

1 2 1 0 0 9 .2 7 2 3 8 5 3 6 0 .1 2 2 6 1 1 1 9

2 2 1 0 0 1 .7 4 6 3 6 5 1 1 0 .0 9 2 3 9 0 8 9

3 2 9 9 7 .1 8 3 1 0 5 3 1 0 .0 1 5 7 2 6 2 6

4 2 9 9 6 .5 2 1 9 0 6 7 2 0 .0 0 0 2 3 8 2 5

5 1 9 9 6 .5 1 2 5 7 3 7 5 0 .0 0 0 0 0 0 0 5

6 1 9 9 6 .5 1 2 5 7 1 6 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 5 0 1 2 0 .0 1 0 1 0 0 .5 0 0 .3 0 9 9

V a r ia n c e I n t e r c e p t 0 .3 1 8 2 0 .0 6 4 5 6 4 .9 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 7 9 3 0 .1 2 6 0 3 .0 1 0 .0 0 2 6

R e s id u a l 0 .2 7 5 5 0 .0 2 1 1 5 1 3 .0 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 9 6 .5

A IC  ( sm a lle r  is  b e t t e r ) 1 0 0 4 .5

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 0 4 .6

B IC  ( sm a lle r  is  b e t t e r ) 1 0 1 5 .3

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 5 2 .1 2 6 9 .9 0 7 2 1 5 .2 3 .6 1 0 .0 0 2 6

s e a s o n 1 - 0 .1 3 3 4 0 .2 4 8 1 6 4 .4 - 0 .5 4 0 .5 9 2 6

s e a s o n 2 - 0 .0 3 0 5 7 0 .2 9 2 5 7 8 .5 - 0 .1 0 0 .9 1 7 0

s e a s o n 3 - 0 .3 6 0 6 0 .2 9 3 0 7 7 .5 - 1 .2 3 0 .2 2 2 1

s e a s o n 4 - 0 .2 8 3 0 0 .2 9 6 4 7 3 .2 - 0 .9 5 0 .3 4 2 8

s e a s o n 5 - 0 .2 4 4 7 0 .2 9 7 4 7 0 .6 - 0 .8 2 0 .4 1 3 4

s e a s o n 6 - 0 .1 6 4 9 0 .2 9 7 3 6 9 .6 - 0 .5 5 0 .5 8 0 9

s e a s o n 7 0 .0 2 9 1 6 0 .2 9 7 1 7 0 .7 0 .1 0 0 .9 2 2 1

s e a s o n 8 0 .0 8 9 9 7 0 .2 9 5 8 7 4 .6 0 .3 0 0 .7 6 1 9

s e a s o n 9 0 .1 7 4 4 0 .2 8 4 0 7 7 .8 0 .6 1 0 .5 4 1 0

s e a s o n 1 0 0 .7 6 8 0 0 .2 7 2 9 7 8 2 .8 1 0 .0 0 6 2

s e a s o n 1 1 0 .0 8 9 5 7 0 .2 3 8 6 6 2 .9 0 .3 8 0 .7 0 8 6

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 2 7 7 0 .0 3 4 8 2 1 5 .2 - 3 .6 7 0 .0 0 2 2

t e m p _ d e v 0 .0 0 8 4 9 3 0 .0 4 7 4 1 1 4 1 0 .1 8 0 .8 5 8 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 6 .5 1 .7 8 0 .0 7 5 5

d a te 1 1 1 5 .2 1 3 .4 5 0 .0 0 2 2

t e m p _ d e v 1 1 4 1 0 .0 3 0 .8 5 8 1
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Ammonia as N Total  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 0 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 9 4 .9 5 7 7 6 7 2 7

1 2 9 2 1 .9 0 7 3 3 7 6 7 8 0 .2 3 1 8 7 5 4 9

2 2 9 1 4 .0 3 9 8 9 2 5 7 1 .6 1 0 0 7 7 0 0

3 2 9 1 0 .6 6 9 6 1 0 9 0 0 .3 3 2 0 5 5 5 2

4 1 9 0 8 .8 0 6 4 6 8 4 8 0 .0 2 1 1 8 7 5 2

5 1 9 0 8 .7 1 4 2 0 0 0 4 0 .0 0 0 1 8 2 9 2

6 1 9 0 8 .7 1 3 4 4 9 5 6 0 .0 0 0 0 0 0 0 2

7 1 9 0 8 .7 1 3 4 4 9 4 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 8 5 5 0 .0 1 7 8 8 1 .6 0 0 .0 5 5 2

V a r ia n c e I n t e r c e p t 0 .1 4 4 9 0 .0 3 1 5 1 4 .6 0 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 2 5 9 0 .1 4 6 5 1 .5 4 0 .1 2 3 1

R e s id u a l 0 .2 4 2 6 0 .0 2 0 8 7 1 1 .6 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 0 8 .7

A IC  ( sm a lle r  is  b e t t e r ) 9 1 6 .7

A IC C  ( sm a lle r  is  b e t t e r ) 9 1 6 .8

B IC  ( sm a lle r  is  b e t t e r ) 9 2 7 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 7 5 .4 8 7 7 4 3 .4 1 8 7 2 0 .2 1 .7 4 0 .0 9 7 3

s e a s o n 1 0 .1 0 2 1 0 .1 9 7 8 6 2 .9 0 .5 2 0 .6 0 7 6

s e a s o n 2 0 .2 5 6 0 0 .2 2 1 7 8 0 .8 1 .1 5 0 .2 5 1 6

s e a s o n 3 - 0 .2 0 5 5 0 .2 1 5 3 7 9 .9 - 0 .9 5 0 .3 4 2 7

s e a s o n 4 - 0 .3 6 1 9 0 .2 1 5 8 7 9 .1 - 1 .6 8 0 .0 9 7 6

s e a s o n 5 - 0 .0 4 0 6 5 0 .2 1 5 6 7 8 .6 - 0 .1 9 0 .8 5 0 9

s e a s o n 6 0 .1 4 1 4 0 .2 1 5 1 7 7 .9 0 .6 6 0 .5 1 3 0

s e a s o n 7 - 0 .1 0 8 7 0 .2 2 2 9 7 8 .4 - 0 .4 9 0 .6 2 7 1

s e a s o n 8 - 0 .1 5 4 6 0 .2 2 3 6 8 0 - 0 .6 9 0 .4 9 1 3

s e a s o n 9 0 .2 1 8 0 0 .2 0 8 9 8 0 .1 1 .0 4 0 .2 9 9 8

s e a s o n 1 0 0 .1 2 2 0 0 .2 0 7 2 8 1 0 .5 9 0 .5 5 7 5

s e a s o n 1 1 0 .0 8 5 5 8 0 .1 9 1 9 6 2 .1 0 .4 5 0 .6 5 7 2

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 4 0 0 4 0 .0 2 1 6 2 2 0 .2 - 1 .8 5 0 .0 7 8 7

t e m p _ d e v 0 .0 1 8 5 3 0 .0 4 0 3 1 1 2 4 0 .4 6 0 .6 4 6 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 8 .2 1 .3 3 0 .2 2 6 4

d a te 1 1 2 0 .2 3 .4 3 0 .0 7 8 7

t e m p _ d e v 1 1 2 4 0 .2 1 0 .6 4 6 5
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Nitrate+Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 9 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 9 7 .3 3 6 7 0 7 9 9

1 4 9 2 2 .1 8 1 7 0 3 7 0 1 .6 5 8 0 0 3 6 5

2 1 8 9 1 .6 4 3 0 5 9 2 2 .

3 2 8 8 0 .2 2 7 0 8 7 1 2 1 .4 0 2 8 7 2 7 8

4 2 8 7 2 .7 4 9 5 5 3 0 2 0 .3 4 9 0 8 2 6 6

5 2 8 6 9 .0 6 9 6 3 2 5 3 0 .0 2 0 3 6 7 0 1

6 1 8 6 8 .8 2 8 3 9 1 7 6 0 .0 0 0 2 2 2 1 5

7 1 8 6 8 .8 2 5 8 6 5 4 1 0 .0 0 0 0 0 0 0 4

8 1 8 6 8 .8 2 5 8 6 4 9 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 7 6 1 0 0 .0 1 0 2 4 0 .7 4 0 .2 2 8 6

V a r ia n c e I n t e r c e p t 0 .3 1 9 4 0 .0 5 8 5 9 5 .4 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 9 9 3 0 .1 2 4 3 1 .6 0 0 .1 0 9 1

R e s id u a l 0 .2 1 0 2 0 .0 1 7 3 3 1 2 .1 3 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 6 8 .8

A IC  ( sm a lle r  is  b e t t e r ) 8 7 6 .8

A IC C  ( sm a lle r  is  b e t t e r ) 8 7 6 .9

B IC  ( sm a lle r  is  b e t t e r ) 8 8 7 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 6 .2 5 7 4 5 9 .3 9 3 6 2 1 .2 0 .6 1 0 .5 4 8 1

s e a s o n 1 0 .0 4 6 0 6 0 .2 6 7 8 6 3 .4 0 .1 7 0 .8 6 4 0

s e a s o n 2 - 0 .4 6 0 5 0 .3 0 1 2 8 1 .7 - 1 .5 3 0 .1 3 0 1

s e a s o n 3 - 0 .6 3 4 9 0 .2 9 2 6 7 8 .8 - 2 .1 7 0 .0 3 3 0

s e a s o n 4 - 0 .6 5 1 0 0 .2 9 2 7 7 7 .1 - 2 .2 2 0 .0 2 9 1

s e a s o n 5 - 0 .3 7 5 1 0 .2 9 2 6 7 6 .7 - 1 .2 8 0 .2 0 3 7

s e a s o n 6 0 .2 6 5 9 0 .2 9 2 3 7 6 .4 0 .9 1 0 .3 6 6 0

s e a s o n 7 - 0 .4 5 6 3 0 .3 0 3 1 7 7 .1 - 1 .5 1 0 .1 3 6 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 - 0 .4 7 0 8 0 .3 0 3 6 7 7 .9 - 1 .5 5 0 .1 2 5 0

s e a s o n 9 - 0 .1 1 7 8 0 .2 9 2 6 7 9 .2 - 0 .4 0 0 .6 8 8 5

s e a s o n 1 0 - 0 .3 2 7 7 0 .2 8 1 1 8 1 .6 - 1 .1 7 0 .2 4 7 0

s e a s o n 1 1 0 .0 1 4 1 0 0 .2 5 8 6 6 1 .6 0 .0 5 0 .9 5 6 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 2 1 1 9 0 .0 2 9 5 8 2 1 .2 - 0 .7 2 0 .4 8 1 6

t e m p _ d e v - 0 .0 2 2 3 2 0 .0 4 8 0 5 1 9 3 - 0 .4 6 0 .6 4 2 8

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 7 .8 1 .8 9 0 .0 5 6 7

d a te 1 1 2 1 .2 0 .5 1 0 .4 8 1 6

t e m p _ d e v 1 1 9 3 0 .2 2 0 .6 4 2 8
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 0 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 6 3 .0 0 2 2 9 2 8 3

1 3 8 8 9 .2 6 7 3 6 5 0 0 1 1 6 .3 1 7 3 1 9 6 3

2 2 8 8 0 .5 2 0 3 8 8 6 5 0 .7 9 3 2 1 5 1 7

3 2 8 7 8 .1 6 3 7 1 6 9 7 0 .1 4 7 1 7 9 1 9

4 1 8 7 6 .2 7 1 9 3 6 6 8 0 .0 1 2 3 2 3 9 8

5 1 8 7 6 .1 1 1 0 3 0 0 7 0 .0 0 0 1 9 0 5 6

6 1 8 7 6 .1 0 8 6 7 4 8 3 0 .0 0 0 0 0 0 0 5

7 1 8 7 6 .1 0 8 6 7 4 1 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 9 0 0 0 .0 1 8 5 1 1 .5 7 0 .0 5 8 5

V a r ia n c e I n t e r c e p t 0 .1 3 6 6 0 .0 2 9 4 4 4 .6 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 1 7 4 0 .1 4 4 9 1 .5 0 0 .1 3 3 3

R e s id u a l 0 .2 2 5 2 0 .0 1 9 9 4 1 1 .2 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 7 6 .1

A IC  ( sm a lle r  is  b e t t e r ) 8 8 4 .1

A IC C  ( sm a lle r  is  b e t t e r ) 8 8 4 .2

B IC  ( sm a lle r  is  b e t t e r ) 8 9 4 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 4 6 .5 3 0 7 4 1 .8 7 8 1 2 0 .9 1 .1 1 0 .2 7 9 2

s e a s o n 1 0 .2 4 9 7 0 .1 9 2 4 6 3 .5 1 .3 0 0 .1 9 9 0

s e a s o n 2 0 .4 2 2 8 0 .2 1 5 1 8 1 .6 1 .9 7 0 .0 5 2 8

s e a s o n 3 - 0 .0 4 8 3 2 0 .2 0 8 7 8 0 .6 - 0 .2 3 0 .8 1 7 5

s e a s o n 4 - 0 .1 9 2 3 0 .2 0 9 3 7 9 .9 - 0 .9 2 0 .3 6 0 8

s e a s o n 5 0 .0 7 1 2 9 0 .2 0 9 0 7 9 .4 0 .3 4 0 .7 3 3 9

s e a s o n 6 0 .1 6 8 6 0 .2 0 8 6 7 8 .7 0 .8 1 0 .4 2 1 2

s e a s o n 7 0 .0 2 6 5 2 0 .2 1 6 1 7 9 .1 0 .1 2 0 .9 0 2 6

s e a s o n 8 - 0 .0 4 4 7 9 0 .2 1 6 8 8 0 .8 - 0 .2 1 0 .8 3 6 9

s e a s o n 9 0 .3 9 0 3 0 .2 0 2 6 8 0 .8 1 .9 3 0 .0 5 7 5

s e a s o n 1 0 0 .2 4 9 5 0 .2 0 1 1 8 1 .9 1 .2 4 0 .2 1 8 4

s e a s o n 1 1 0 .1 8 8 6 0 .1 8 6 7 6 2 .7 1 .0 1 0 .3 1 6 4

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 2 5 7 0 0 .0 2 0 8 6 2 0 .9 - 1 .2 3 0 .2 3 1 5

t e m p _ d e v 0 .0 3 7 1 9 0 .0 3 9 1 2 1 2 6 0 .9 5 0 .3 4 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 8 .9 1 .4 8 0 .1 5 9 2

d a te 1 1 2 0 .9 1 .5 2 0 .2 3 1 5

t e m p _ d e v 1 1 2 6 0 .9 0 0 .3 4 3 6
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Nitrate+Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 3 9 .7 1 2 4 9 5 4 9

1 2 - 1 1 9 .3 8 4 3 3 9 3 0 0 .0 2 1 9 4 1 8 6

2 2 - 1 2 3 .7 6 0 0 7 2 7 7 0 .0 1 0 1 7 9 8 5

3 2 - 1 3 0 .0 6 0 0 4 8 6 7 0 .0 0 1 5 0 2 7 2

4 1 - 1 3 0 .8 9 3 9 8 9 8 9 0 .0 0 0 0 2 3 1 1

5 1 - 1 3 0 .9 0 6 2 5 5 2 0 0 .0 0 0 0 0 0 0 1

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 8 6 9 0 0 .0 0 2 4 9 5 3 .4 8 0 .0 0 0 2

V a r ia n c e I n t e r c e p t 0 .0 1 3 7 9 0 .0 0 3 2 1 1 4 .3 0 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 6 7 3 0 .1 6 2 8 1 .6 4 0 .1 0 0 7

R e s id u a l 0 .0 2 7 5 8 0 .0 0 2 2 0 1 1 2 .5 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 1 3 0 .9

A IC  ( sm a lle r  is  b e t t e r ) - 1 2 2 .9

A IC C  ( sm a lle r  is  b e t t e r ) - 1 2 2 .8

B IC  ( sm a lle r  is  b e t t e r ) - 1 1 2 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 2 1 .7 9 5 4 1 4 .0 4 0 2 1 6 .9 - 1 .5 5 0 .1 3 9 1

s e a s o n 1 0 .2 1 5 8 0 .0 6 2 2 9 6 4 .3 3 .4 6 0 .0 0 1 0

s e a s o n 2 0 .0 3 6 5 9 0 .0 7 0 2 4 8 1 .7 0 .5 2 0 .6 0 3 9

s e a s o n 3 0 .2 2 7 5 0 .0 6 8 4 7 8 0 .6 3 .3 2 0 .0 0 1 3

s e a s o n 4 0 .3 2 9 2 0 .0 6 8 8 1 7 9 .6 4 .7 8 < .0 0 0 1

s e a s o n 5 0 .2 4 4 3 0 .0 6 8 6 7 7 8 .3 3 .5 6 0 .0 0 0 6

s e a s o n 6 0 .2 4 4 6 0 .0 6 8 5 0 7 7 .3 3 .5 7 0 .0 0 0 6

s e a s o n 7 0 .3 1 1 6 0 .0 6 8 6 0 7 8 4 .5 4 < .0 0 0 1

s e a s o n 8 0 .2 7 3 0 0 .0 6 8 7 7 8 0 .3 3 .9 7 0 .0 0 0 2

s e a s o n 9 0 .1 6 7 4 0 .0 6 6 4 7 8 1 2 .5 2 0 .0 1 3 7

s e a s o n 1 0 0 .1 0 2 0 0 .0 6 5 7 5 8 2 .3 1 .5 5 0 .1 2 4 8

s e a s o n 1 1 0 .1 9 8 6 0 .0 6 0 7 0 6 4 .7 3 .2 7 0 .0 0 1 7

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 4 7 5 0 .0 0 6 9 9 2 1 6 .9 2 .1 1 0 .0 5 0 2

t e m p _ d e v 0 .0 2 6 8 1 0 .0 1 2 8 7 1 1 9 2 .0 8 0 .0 3 9 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 9 .4 4 .3 3 < .0 0 0 1

d a te 1 1 1 6 .9 4 .4 5 0 .0 5 0 2

t e m p _ d e v 1 1 1 9 4 .3 4 0 .0 3 9 3
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = pH  (SU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 4 4 .2 7 5 6 2 5 7 8

1 3 1 1 9 5 .0 7 8 1 9 4 3 4 0 .0 9 7 5 1 0 6 1

2 2 1 1 9 0 .0 7 5 8 3 0 2 2 0 .0 3 1 2 1 8 5 0

3 2 1 1 8 5 .7 6 3 7 9 3 0 4 0 .0 0 0 0 8 8 1 4

4 1 1 1 8 5 .7 5 1 9 3 2 8 1 0 .0 0 0 0 0 0 0 2

5 1 1 1 8 5 .7 5 1 9 2 9 8 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 8 2 7 1 0 .0 2 9 9 6 2 .7 6 0 .0 0 2 9

V a r ia n c e I n t e r c e p t 0 .1 7 6 2 0 .0 4 1 4 2 4 .2 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 8 7 0 0 .1 7 5 9 1 .0 6 0 .2 8 7 9

R e s id u a l 0 .4 0 5 5 0 .0 3 2 8 8 1 2 .3 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 1 8 5 .8

A IC  ( sm a lle r  is  b e t t e r ) 1 1 9 3 .8

A IC C  ( sm a lle r  is  b e t t e r ) 1 1 9 3 .8

B IC  ( sm a lle r  is  b e t t e r ) 1 2 0 4 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 0 1 .3 9 4 8 .0 9 3 7 1 9 .6 6 .2 7 < .0 0 0 1

s e a s o n 1 - 0 .4 2 6 3 0 .2 3 4 4 5 8 .9 - 1 .8 2 0 .0 7 4 0

s e a s o n 2 - 0 .1 7 1 1 0 .2 5 9 3 8 2 .9 - 0 .6 6 0 .5 1 1 3

s e a s o n 3 - 0 .5 2 0 1 0 .2 4 9 9 8 3 .3 - 2 .0 8 0 .0 4 0 5

s e a s o n 4 - 0 .4 9 5 2 0 .2 5 0 4 8 3 .5 - 1 .9 8 0 .0 5 1 3

s e a s o n 5 - 0 .5 3 2 6 0 .2 4 9 9 8 3 .2 - 2 .1 3 0 .0 3 6 0

s e a s o n 6 - 0 .5 1 2 0 0 .2 4 9 3 8 2 .3 - 2 .0 5 0 .0 4 3 1

s e a s o n 7 - 0 .5 9 5 7 0 .2 4 9 6 8 2 .7 - 2 .3 9 0 .0 1 9 3

s e a s o n 8 - 0 .2 9 1 7 0 .2 5 0 4 8 3 .9 - 1 .1 6 0 .2 4 7 4

s e a s o n 9 - 0 .1 3 2 3 0 .2 4 2 6 8 3 .5 - 0 .5 5 0 .5 8 7 0

s e a s o n 1 0 - 0 .2 1 7 3 0 .2 4 2 7 8 3 .5 - 0 .9 0 0 .3 7 3 1

s e a s o n 1 1 - 0 .3 2 9 2 0 .2 2 8 4 5 8 .7 - 1 .4 4 0 .1 5 4 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 5 2 7 0 .0 2 3 9 5 1 9 .6 - 6 .3 8 < .0 0 0 1

t e m p _ d e v - 0 .0 7 2 4 6 0 .0 4 8 3 0 1 1 8 - 1 .5 0 0 .1 3 6 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 7 .7 1 .1 0 0 .3 7 2 9

d a te 1 1 1 9 .6 4 0 .6 4 < .0 0 0 1

t e m p _ d e v 1 1 1 8 2 .2 5 0 .1 3 6 2



-7

-6

-5

-4

-3

-2

-1

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
PO4_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Orthophosphate (as P)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 0 8

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 0 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 3 3 8 .9 3 2 8 2 0 4 6

1 2 - 4 9 5 .6 2 0 0 2 8 3 0 0 .0 0 5 6 5 7 8 8

2 1 - 4 9 9 .9 7 0 2 2 0 5 5 0 .0 0 1 9 8 2 7 4

3 2 - 5 0 1 .3 0 6 3 4 4 6 6 0 .0 0 0 2 2 9 7 8

4 1 - 5 0 1 .4 5 3 7 0 4 7 8 0 .0 0 0 0 0 1 4 6

5 1 - 5 0 1 .4 5 4 6 0 4 3 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 6 0 3 0 0 .0 0 1 3 9 4 4 .3 3 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .0 1 0 9 7 0 .0 0 2 7 9 3 3 .9 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 6 3 0 0 .1 2 8 6 4 .3 8 < .0 0 0 1

R e s id u a l 0 .0 0 7 6 9 3 0 .0 0 0 7 3 9 1 0 .4 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 5 0 1 .5

A IC  ( sm a lle r  is  b e t t e r ) - 4 9 3 .5

A IC C  ( sm a lle r  is  b e t t e r ) - 4 9 3 .4

B IC  ( sm a lle r  is  b e t t e r ) - 4 8 2 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 4 6 .8 0 3 7 1 5 .5 9 8 7 8 .8 1 - 3 .0 0 0 .0 1 5 3

s e a s o n 1 0 .0 1 4 4 5 0 .0 4 1 4 0 5 4 .2 0 .3 5 0 .7 2 8 4

s e a s o n 2 0 .0 5 8 9 4 0 .0 5 2 9 2 5 9 1 .1 1 0 .2 6 9 9

s e a s o n 3 0 .0 2 8 5 3 0 .0 5 6 4 5 6 3 .3 0 .5 1 0 .6 1 5 0

s e a s o n 4 0 .0 4 0 9 3 0 .0 5 5 8 3 6 1 0 .7 3 0 .4 6 6 3

s e a s o n 5 0 .0 4 4 4 5 0 .0 5 9 4 2 6 3 .2 0 .7 5 0 .4 5 7 2

s e a s o n 6 - 0 .0 3 7 6 2 0 .0 6 4 6 5 6 2 .5 - 0 .5 8 0 .5 6 2 7

s e a s o n 7 - 0 .0 0 6 3 6 0 .0 5 6 8 0 5 9 .9 - 0 .1 1 0 .9 1 1 2

s e a s o n 8 - 0 .1 4 7 1 0 .0 5 4 9 9 6 4 .1 - 2 .6 7 0 .0 0 9 5

s e a s o n 9 - 0 .0 8 8 5 6 0 .0 5 0 3 7 5 9 .5 - 1 .7 6 0 .0 8 3 8

s e a s o n 1 0 - 0 .0 0 7 8 9 0 .0 4 7 1 9 5 7 .7 - 0 .1 7 0 .8 6 7 8

s e a s o n 1 1 - 0 .0 4 3 9 9 0 .0 4 0 8 9 5 2 .5 - 1 .0 8 0 .2 8 6 9

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 2 5 0 3 0 .0 0 7 7 6 8 8 .8 1 3 .2 2 0 .0 1 0 8

t e m p _ d e v - 0 .0 0 0 2 3 0 .0 0 8 9 1 6 8 9 .6 - 0 .0 3 0 .9 7 9 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 5 .7 1 .9 4 0 .0 5 3 8

d a te 1 1 8 .8 1 1 0 .3 8 0 .0 1 0 8

t e m p _ d e v 1 8 9 .6 0 .0 0 0 .9 7 9 0



1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Salinity

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Salinity  (ppt) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 0 9 0 .4 9 2 8 2 5 3 0

1 2 - 1 8 0 8 .2 2 6 4 3 9 8 3 0 .0 3 6 4 7 3 7 0

2 1 - 1 8 7 0 .6 5 1 5 0 4 4 4 0 .0 1 2 8 3 9 3 9

3 1 - 1 8 9 3 .9 5 9 6 9 7 3 1 .

4 2 - 1 9 0 8 .4 4 4 3 2 1 4 2 0 .0 0 8 6 5 4 0 9

5 2 - 1 9 2 3 .1 5 4 6 8 0 2 0 0 .0 0 1 4 0 7 8 7

6 2 - 1 9 2 5 .4 0 3 6 8 4 8 9 0 .0 0 0 0 8 8 8 9

7 1 - 1 9 2 5 .5 3 7 9 7 0 7 7 0 .0 0 0 0 0 0 9 4

8 1 - 1 9 2 5 .5 3 9 3 1 6 0 5 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 0 0 1 1 0 .0 0 0 0 1 7 0 .6 5 0 .2 5 7 3

V a r ia n c e I n t e r c e p t 0 .0 0 6 3 4 2 0 .0 0 1 0 0 5 6 .3 1 < .0 0 0 1

S P (P O W ) I n t e r c e p t - 0 .1 2 1 7 0 .1 1 4 0 - 1 .0 7 0 .2 8 5 8

R e s id u a l 0 .0 0 0 5 3 9 0 .0 0 0 0 4 1 1 3 .2 4 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 1 9 2 5 .5

A IC  ( sm a lle r  is  b e t t e r ) - 1 9 1 7 .5

A IC C  ( sm a lle r  is  b e t t e r ) - 1 9 1 7 .5

B IC  ( sm a lle r  is  b e t t e r ) - 1 9 0 6 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 5 .7 1 9 4 6 .0 3 6 8 3 3 .5 2 .6 0 0 .0 1 3 6

s e a s o n 1 - 0 .0 9 0 5 4 0 .0 4 1 1 5 5 3 .1 - 2 .2 0 0 .0 3 2 2

s e a s o n 2 0 .0 8 3 9 9 0 .0 4 0 5 9 8 4 .4 2 .0 7 0 .0 4 1 6

s e a s o n 3 0 .1 8 5 2 0 .0 3 8 9 7 8 1 .5 4 .7 5 < .0 0 0 1

s e a s o n 4 0 .3 3 6 3 0 .0 3 9 0 4 8 2 .4 8 .6 1 < .0 0 0 1

s e a s o n 5 0 .4 6 1 2 0 .0 3 9 0 2 8 2 .3 1 1 .8 2 < .0 0 0 1

s e a s o n 6 0 .5 7 8 6 0 .0 3 9 0 2 8 2 .3 1 4 .8 3 < .0 0 0 1

s e a s o n 7 0 .5 9 2 6 0 .0 3 9 0 2 8 2 .3 1 5 .1 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 0 .5 9 4 7 0 .0 3 9 0 6 8 2 .7 1 5 .2 3 < .0 0 0 1

s e a s o n 9 0 .5 4 1 4 0 .0 3 7 8 1 8 1 .4 1 4 .3 2 < .0 0 0 1

s e a s o n 1 0 0 .4 3 4 0 0 .0 3 7 8 4 8 4 .4 1 1 .4 7 < .0 0 0 1

s e a s o n 1 1 0 .2 9 2 3 0 .0 4 0 0 1 5 0 .9 7 .3 0 < .0 0 0 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 0 6 4 2 0 .0 0 3 0 0 6 3 3 .5 - 2 .1 3 0 .0 4 0 2

t e m p _ d e v 0 .0 8 7 5 5 0 .0 0 3 3 2 7 4 9 8 2 6 .3 2 < .0 0 0 1

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 8 8 8 .5 6 < .0 0 0 1

d a te 1 1 3 3 .5 4 .5 6 0 .0 4 0 2

t e m p _ d e v 1 4 9 8 6 9 2 .5 1 < .0 0 0 1



1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TEMP_C

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Temperature  (Degree C) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 3 7 .5 1 4 6 2 0 6 9

1 2 8 7 1 .3 0 4 2 1 0 7 6 0 .2 1 6 5 1 5 7 6

2 2 8 6 4 .3 7 2 7 3 5 3 0 0 .1 2 7 8 8 7 0 4

3 2 8 6 0 .9 5 5 1 6 6 7 1 0 .0 3 3 8 9 6 4 7

4 1 8 5 9 .8 8 8 6 1 6 1 3 0 .0 0 0 7 4 2 9 2

5 1 8 5 9 .8 6 6 2 7 9 0 0 0 .0 0 0 0 0 0 6 3

6 1 8 5 9 .8 6 6 2 6 0 4 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 6 4 9 0 .0 1 0 0 2 1 .6 4 0 .0 5 0 0

V a r ia n c e I n t e r c e p t 0 .3 5 5 3 0 .0 7 1 9 9 4 .9 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 4 1 8 0 .1 1 2 4 3 .9 3 < .0 0 0 1

R e s id u a l 0 .1 8 8 0 0 .0 1 4 8 8 1 2 .6 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 5 9 .9

A IC  ( sm a lle r  is  b e t t e r ) 8 6 7 .9

A IC C  ( sm a lle r  is  b e t t e r ) 8 6 7 .9

B IC  ( sm a lle r  is  b e t t e r ) 8 7 8 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 4 2 .2 1 7 7 .6 8 3 0 1 4 .2 3 .1 2 0 .0 0 7 5

s e a s o n 1 - 0 .2 0 2 2 0 .2 4 1 5 6 7 .8 - 0 .8 4 0 .4 0 5 4

s e a s o n 2 - 0 .4 7 1 2 0 .2 9 1 6 7 9 .2 - 1 .6 2 0 .1 1 0 1

s e a s o n 3 - 0 .1 2 2 4 0 .2 9 6 9 7 6 .6 - 0 .4 1 0 .6 8 1 3

s e a s o n 4 - 0 .2 3 0 5 0 .3 0 2 9 7 1 - 0 .7 6 0 .4 4 9 1

s e a s o n 5 - 0 .0 8 0 6 4 0 .3 0 5 0 6 7 .3 - 0 .2 6 0 .7 9 2 3

s e a s o n 6 0 .2 0 4 0 0 .3 0 5 3 6 6 .1 0 .6 7 0 .5 0 6 4

s e a s o n 7 0 .4 2 0 8 0 .3 0 4 7 6 7 .7 1 .3 8 0 .1 7 1 8

s e a s o n 8 - 0 .0 2 5 8 7 0 .3 0 1 7 7 2 .6 - 0 .0 9 0 .9 3 1 9

s e a s o n 9 0 .3 7 8 1 0 .2 8 7 6 7 7 .1 1 .3 1 0 .1 9 2 5

s e a s o n 1 0 0 .0 4 3 3 7 0 .2 7 2 3 7 8 .9 0 .1 6 0 .8 7 3 9

s e a s o n 1 1 - 0 .0 1 9 6 0 0 .2 3 2 0 6 6 .6 - 0 .0 8 0 .9 3 2 9

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 2 1 1 0 .0 3 8 6 9 1 4 .2 - 3 .1 3 0 .0 0 7 3

t e m p _ d e v - 0 .0 2 8 9 5 0 .0 4 3 7 1 1 6 6 - 0 .6 6 0 .5 0 8 7



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 8 1 .2 8 0 .2 5 6 6

d a te 1 1 1 4 .2 9 .8 0 0 .0 0 7 3

t e m p _ d e v 1 1 6 6 0 .4 4 0 .5 0 8 7



-4

-3

-2

-1

0

1

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TKN_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Total Kjeldahl Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 8 1 .7 4 2 7 2 5 3 2

1 3 8 8 9 .9 5 6 1 1 8 9 8 0 .5 1 1 1 1 0 2 3

2 2 8 8 0 .0 6 8 3 9 8 7 2 0 .3 3 2 5 8 3 9 8

3 2 8 7 6 .3 8 6 7 3 0 0 9 0 .1 7 6 0 3 9 3 1

4 2 8 7 2 .1 1 6 3 3 2 5 3 0 .0 1 2 2 4 4 9 3

5 1 8 7 1 .8 0 9 7 5 3 6 4 0 .0 0 0 1 7 3 8 9

6 1 8 7 1 .8 0 5 6 0 4 8 4 0 .0 0 0 0 0 0 0 7

7 1 8 7 1 .8 0 5 6 0 3 2 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 6 0 0 0 .0 0 9 8 9 3 1 .6 2 0 .0 5 2 9

V a r ia n c e I n t e r c e p t 0 .4 1 2 6 0 .0 7 6 5 3 5 .3 9 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 3 3 7 0 .1 1 5 4 2 .8 9 0 .0 0 3 8

R e s id u a l 0 .1 8 5 5 0 .0 1 4 6 8 1 2 .6 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 7 1 .8

A IC  ( sm a lle r  is  b e t t e r ) 8 7 9 .8

A IC C  ( sm a lle r  is  b e t t e r ) 8 7 9 .9

B IC  ( sm a lle r  is  b e t t e r ) 8 9 0 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 0 8 .4 7 7 5 .1 4 3 6 1 7 .5 2 .7 7 0 .0 1 2 7

s e a s o n 1 - 0 .1 7 1 5 0 .2 7 6 2 6 6 .9 - 0 .6 2 0 .5 3 6 8

s e a s o n 2 - 0 .4 2 8 3 0 .3 2 4 7 8 2 .5 - 1 .3 2 0 .1 9 0 7

s e a s o n 3 - 0 .1 1 9 6 0 .3 2 3 4 7 8 .8 - 0 .3 7 0 .7 1 2 5

s e a s o n 4 - 0 .2 0 3 4 0 .3 2 6 2 7 4 .2 - 0 .6 2 0 .5 3 4 8

s e a s o n 5 - 0 .0 8 2 9 5 0 .3 2 6 8 7 1 .8 - 0 .2 5 0 .8 0 0 3

s e a s o n 6 - 0 .1 6 3 2 0 .3 2 6 7 7 1 - 0 .5 0 0 .6 1 8 9

s e a s o n 7 0 .4 0 8 0 0 .3 2 6 6 7 2 1 .2 5 0 .2 1 5 7

s e a s o n 8 - 0 .0 3 8 1 6 0 .3 2 5 6 7 5 .4 - 0 .1 2 0 .9 0 7 0

s e a s o n 9 0 .3 8 6 9 0 .3 1 3 6 7 9 .2 1 .2 3 0 .2 2 1 0

s e a s o n 1 0 0 .0 4 2 1 5 0 .3 0 3 2 8 2 .4 0 .1 4 0 .8 8 9 8

s e a s o n 1 1 - 0 .0 2 2 2 5 0 .2 6 5 7 6 5 .4 - 0 .0 8 0 .9 3 3 5

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 0 4 3 0 .0 3 7 4 2 1 7 .5 - 2 .7 9 0 .0 1 2 4

t e m p _ d e v - 0 .0 3 2 7 6 0 .0 4 7 1 5 2 1 1 - 0 .6 9 0 .4 8 7 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 9 1 .0 8 0 .3 9 3 0

d a te 1 1 1 7 .5 7 .7 7 0 .0 1 2 4

t e m p _ d e v 1 2 1 1 0 .4 8 0 .4 8 7 9



-4

-3

-2

-1

0

1

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TN_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Total Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 5 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 6 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 2 2 8 .9 6 4 2 5 3 0 8

1 2 8 5 .8 2 1 3 5 3 5 7 0 .0 0 6 6 8 5 8 2

2 1 8 3 .0 3 1 4 9 1 5 4 0 .0 0 1 0 3 3 2 9

3 2 8 2 .5 5 8 5 9 0 7 6 0 .0 0 0 4 2 5 3 7

4 2 8 2 .3 6 7 6 7 9 6 6 0 .0 0 0 1 8 2 9 7

5 2 8 2 .2 8 2 8 5 9 6 1 0 .0 0 0 0 8 1 8 5

6 2 8 2 .2 4 6 3 0 9 7 5 0 .0 0 0 0 3 6 6 5

7 1 8 2 .2 2 9 2 8 8 1 7 0 .0 0 0 0 1 6 7 4

8 2 8 2 .2 2 1 9 0 5 1 1 0 .0 0 0 0 0 7 4 7

9 1 8 2 .2 1 8 4 5 4 9 1 0 .0 0 0 0 0 3 2 2

1 0 1 8 2 .2 1 7 0 6 4 3 0 0 .0 0 0 0 0 1 2 7

1 1 1 8 2 .2 1 6 4 9 3 4 3 0 .0 0 0 0 0 0 4 1

1 2 1 8 2 .2 1 6 3 2 1 7 0 0 .0 0 0 0 0 0 0 9

1 3 1 8 2 .2 1 6 2 8 4 1 1 0 .0 0 0 0 0 0 0 1

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 5 5 9 0 .0 0 6 9 8 1 5 .1 0 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .1 1 3 4 0 .4 4 2 7 0 .2 6 0 .3 9 8 9

S P (P O W ) I n t e r c e p t 0 .9 4 3 0 0 .2 4 4 0 3 .8 6 0 .0 0 0 1

R e s id u a l 0 .0 3 5 8 8 0 .0 0 3 2 1 3 1 1 .1 7 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 2 .2

A IC  ( sm a lle r  is  b e t t e r ) 9 0 .2

A IC C  ( sm a lle r  is  b e t t e r ) 9 0 .3

B IC  ( sm a lle r  is  b e t t e r ) 1 0 1 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 8 0 .7 2 9 7 0 0 . .

s e a s o n 1 - 0 .0 4 3 7 7 0 .1 8 3 4 4 0 .6 - 0 .2 4 0 .8 1 2 6

s e a s o n 2 - 0 .0 0 6 3 3 0 .2 4 9 2 2 5 .7 - 0 .0 3 0 .9 7 9 9

s e a s o n 3 - 0 .0 2 7 3 2 0 .2 7 8 0 2 0 .1 - 0 .1 0 0 .9 2 2 7

s e a s o n 4 0 .0 8 6 8 6 0 .3 0 0 5 1 9 .3 0 .2 9 0 .7 7 5 7

s e a s o n 5 0 .0 7 8 2 5 0 .3 1 1 8 1 8 .1 0 .2 5 0 .8 0 4 7

s e a s o n 6 0 .2 5 2 3 0 .3 1 3 6 1 7 .5 0 .8 0 0 .4 3 1 8

s e a s o n 7 0 .4 0 7 1 0 .3 1 1 3 1 8 .7 1 .3 1 0 .2 0 6 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 0 .4 8 9 8 0 .2 8 7 1 1 8 1 .7 1 0 .1 0 5 2

s e a s o n 9 0 .4 2 2 8 0 .2 6 3 9 1 9 .1 1 .6 0 0 .1 2 5 5

s e a s o n 1 0 0 .2 8 3 7 0 .2 2 8 2 2 3 1 .2 4 0 .2 2 6 3

s e a s o n 1 1 0 .1 8 0 6 0 .1 7 3 4 4 5 .4 1 .0 4 0 .3 0 3 2

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 4 0 7 8 0 0 . .

t e m p _ d e v 0 .0 3 0 0 9 0 .0 3 3 3 7 6 1 .1 0 .9 0 0 .3 7 0 8

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 2 7 .8 0 .4 0 0 .9 4 2 4

d a te 1 1 1 I n f t y < .0 0 0 1

t e m p _ d e v 1 6 1 .1 0 .8 1 0 .3 7 0 8



0.6
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2.0

2.2

2.4

2.6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TOC_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Total Organic Carbon  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 8 5 .2 1 2 0 8 7 5 2

1 3 9 9 3 .8 9 9 9 5 4 9 3 0 .2 4 8 3 2 2 9 4

2 2 9 8 0 .6 3 4 2 6 1 2 7 0 .2 7 8 4 9 6 6 0

3 2 9 7 1 .1 8 8 3 2 2 8 9 0 .0 4 5 3 1 8 4 4

4 1 9 6 9 .9 2 2 4 4 0 1 7 0 .0 0 0 9 2 8 0 0

5 1 9 6 9 .8 9 8 1 4 4 8 4 0 .0 0 0 0 0 1 7 1

6 1 9 6 9 .8 9 8 1 0 1 1 8 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 5 9 5 4 0 .0 1 7 8 9 3 .3 3 0 .0 0 0 4

V a r ia n c e I n t e r c e p t 0 .1 4 8 8 0 .0 3 1 7 4 4 .6 9 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .0 6 0 7 7 0 .1 6 4 6 0 .3 7 0 .7 1 1 9

R e s id u a l 0 .2 4 9 3 0 .0 1 9 0 9 1 3 .0 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 6 9 .9

A IC  ( sm a lle r  is  b e t t e r ) 9 7 7 .9

A IC C  ( sm a lle r  is  b e t t e r ) 9 7 8 .0

B IC  ( sm a lle r  is  b e t t e r ) 9 8 8 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 7 8 .1 2 3 9 .1 8 8 5 2 3 .8 4 .5 5 0 .0 0 0 1

s e a s o n 1 - 0 .3 5 3 0 0 .2 1 4 4 5 5 .8 - 1 .6 5 0 .1 0 5 3

s e a s o n 2 - 0 .4 6 3 4 0 .2 2 9 6 8 2 .5 - 2 .0 2 0 .0 4 6 9

s e a s o n 3 - 0 .3 4 4 2 0 .2 1 8 9 8 1 .8 - 1 .5 7 0 .1 1 9 8

s e a s o n 4 - 0 .5 3 3 5 0 .2 1 9 3 8 2 .8 - 2 .4 3 0 .0 1 7 1

s e a s o n 5 - 0 .3 3 9 2 0 .2 1 9 1 8 2 .6 - 1 .5 5 0 .1 2 5 5

s e a s o n 6 - 0 .0 7 1 3 8 0 .2 1 8 7 8 1 .9 - 0 .3 3 0 .7 4 5 0

s e a s o n 7 - 0 .1 7 9 1 0 .2 1 8 9 8 2 .2 - 0 .8 2 0 .4 1 5 6

s e a s o n 8 0 .0 2 6 2 0 0 .2 1 9 5 8 2 .8 0 .1 2 0 .9 0 5 3

s e a s o n 9 0 .0 8 7 3 9 0 .2 1 2 5 8 2 0 .4 1 0 .6 8 2 0

s e a s o n 1 0 0 .0 3 8 3 2 0 .2 1 4 8 8 3 .6 0 .1 8 0 .8 5 8 8

s e a s o n 1 1 - 0 .3 4 2 4 0 .2 0 8 9 5 5 .1 - 1 .6 4 0 .1 0 6 9

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 9 0 4 4 0 .0 1 9 5 2 2 3 .8 - 4 .6 3 0 .0 0 0 1

t e m p _ d e v 0 .0 0 8 0 1 6 0 .0 4 2 1 8 1 3 7 0 .1 9 0 .8 4 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 5 .8 1 .8 0 0 .0 7 1 0

d a te 1 1 2 3 .8 2 1 .4 8 0 .0 0 0 1

t e m p _ d e v 1 1 3 7 0 .0 4 0 .8 4 9 6
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TPO4_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Total Phosphorous  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 4 6 .2 3 1 5 1 5 1 4

1 4 8 2 0 .9 8 2 0 0 6 8 4 .

2 1 8 0 7 .9 7 6 7 4 2 3 0 0 .2 8 3 4 3 4 1 5

3 2 8 0 2 .2 6 4 2 3 4 6 3 0 .1 0 8 0 8 7 9 7

4 2 7 9 4 .9 2 4 9 9 6 7 0 0 .0 1 0 1 0 4 8 4

5 1 7 9 4 .2 6 6 5 1 0 4 1 0 .0 0 0 0 9 3 6 4

6 1 7 9 4 .2 6 0 6 2 1 1 1 0 .0 0 0 0 0 0 0 2

7 1 7 9 4 .2 6 0 6 1 9 9 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 6 3 3 0 0 .0 0 7 0 6 4 0 .9 0 0 .1 8 5 1

V a r ia n c e I n t e r c e p t 0 .1 7 4 0 0 .0 3 3 6 4 5 .1 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 8 9 4 0 .1 4 0 4 1 .3 5 0 .1 7 7 3

R e s id u a l 0 .1 8 4 2 0 .0 1 4 0 8 1 3 .0 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 9 4 .3

A IC  ( sm a lle r  is  b e t t e r ) 8 0 2 .3

A IC C  ( sm a lle r  is  b e t t e r ) 8 0 2 .3

B IC  ( sm a lle r  is  b e t t e r ) 8 1 3 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 1 4 .8 7 4 4 .3 6 9 3 2 0 .1 - 2 .5 9 0 .0 1 7 5

s e a s o n 1 0 .0 9 8 9 0 0 .2 0 6 7 6 0 .9 0 .4 8 0 .6 3 4 1

s e a s o n 2 0 .0 3 6 5 8 0 .2 3 1 0 8 2 .7 0 .1 6 0 .8 7 4 5

s e a s o n 3 - 0 .0 0 8 5 1 0 .2 2 3 6 8 0 .9 - 0 .0 4 0 .9 6 9 7

s e a s o n 4 - 0 .1 0 1 1 0 .2 2 3 6 7 9 .6 - 0 .4 5 0 .6 5 2 5

s e a s o n 5 - 0 .3 9 6 8 0 .2 2 3 5 7 9 .4 - 1 .7 8 0 .0 7 9 7

s e a s o n 6 0 .0 1 8 9 9 0 .2 2 3 2 7 8 .9 0 .0 9 0 .9 3 2 4

s e a s o n 7 - 0 .1 4 7 9 0 .2 2 3 3 7 9 .1 - 0 .6 6 0 .5 0 9 8

s e a s o n 8 - 0 .0 1 3 9 5 0 .2 2 3 7 8 0 .3 - 0 .0 6 0 .9 5 0 4

s e a s o n 9 - 0 .0 5 6 6 5 0 .2 1 7 0 8 1 - 0 .2 6 0 .7 9 4 7

s e a s o n 1 0 - 0 .0 6 1 2 0 0 .2 1 5 5 8 2 .6 - 0 .2 8 0 .7 7 7 1

s e a s o n 1 1 - 0 .1 2 4 8 0 .1 9 9 8 5 9 .1 - 0 .6 2 0 .5 3 4 7

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 5 8 5 8 0 .0 2 2 1 0 2 0 .1 2 .6 5 0 .0 1 5 3

t e m p _ d e v 0 .0 1 7 3 9 0 .0 3 9 2 5 1 5 7 0 .4 4 0 .6 5 8 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 7 0 .6 3 0 .8 0 0 8

d a te 1 1 2 0 .1 7 .0 3 0 .0 1 5 3

t e m p _ d e v 1 1 5 7 0 .2 0 0 .6 5 8 4



0

1

2

3

4

5

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TSS_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Total Suspended Solids  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 6 2 0  2 8  3 1  3 3  3 4  3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 8  2 0 9  2 1 6  2 1 7  2 1 9  2 2 0  2 2 5  2 2 7  2 2 8  2 2 9  2 3 0  2 3 7  2 4 0  2 4 1  2 4 2  2 4 3  2 4 8  2 4 9  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1
2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 4  2 8 5  2 8 6  2 8 7  2 8 8  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 4  3 0 5  3 0 6  3 0 7  3 0 8  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9
3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5  3 4 6  3 5 3  3 5 4  3 5 5  3 5 6  3 6 7  3 6 8  3 6 9  3 8 0  3 8 2  P 2 5  P 2 7  P 2 8  P 3 1  P 3 5  2 0 4  2 0 5  2 0 6  2 0 7  2 0 9
2 1 5  2 1 8  2 2 0  2 2 5  2 2 8  2 2 9  2 3 1  2 3 7  2 3 8  2 4 2  2 4 3  2 4 8  2 5 0  2 5 1  2 5 2  2 5 3  2 5 4  2 5 9  2 6 0  2 6 1  2 6 2  2 6 3  2 6 4  2 6 5  2 7 0  2 7 1  2 7 2  2 7 3  2 7 4  2 7 5  2 7 6  2 8 2  2 8 3  2 8 4  2 8 6
2 8 7  2 9 3  2 9 4  2 9 5  2 9 6  2 9 7  2 9 8  2 9 9  3 0 2  3 0 4  3 0 5  3 0 6  3 0 7  3 0 9  3 1 5  3 1 6  3 1 7  3 1 8  3 1 9  3 2 0  3 2 1  3 2 7  3 2 8  3 2 9  3 3 0  3 3 1  3 3 2  3 3 3  3 3 5  3 4 0  3 4 1  3 4 2  3 4 3  3 4 4  3 4 5
3 4 6  3 5 3  3 5 3 D  3 5 4  3 5 6  3 6 7  3 6 8  3 6 9  3 7 4  3 8 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 1 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 1 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 1 4

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 5 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 6 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 5 7 .3 2 8 0 5 5 7 4

1 2 7 6 7 .9 8 2 0 8 2 4 8 0 .1 5 7 2 9 6 6 0

2 2 7 6 4 .1 7 0 3 4 2 3 3 0 .0 6 7 5 5 9 8 7

3 1 7 6 2 .5 3 6 2 0 9 0 1 0 .0 0 7 7 2 5 0 7

4 1 7 6 2 .3 6 0 6 3 1 0 3 0 .0 0 0 1 0 4 0 7

5 1 7 6 2 .3 5 8 3 9 2 4 2 0 .0 0 0 0 0 0 0 2

6 1 7 6 2 .3 5 8 3 9 2 0 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 7 3 1 1 0 .0 2 0 0 8 3 .6 4 0 .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .1 1 9 6 0 .0 3 2 3 5 3 .7 0 0 .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 8 7 9 0 .1 7 6 6 2 .7 6 0 .0 0 5 7

R e s id u a l 0 .1 9 5 9 0 .0 1 6 8 0 1 1 .6 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 6 2 .4

A IC  ( sm a lle r  is  b e t t e r ) 7 7 0 .4

A IC C  ( sm a lle r  is  b e t t e r ) 7 7 0 .5

B IC  ( sm a lle r  is  b e t t e r ) 7 8 1 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 6 6 .5 3 4 9 .4 9 7 2 9 .5 2 - 3 .3 6 0 .0 0 7 7

s e a s o n 1 0 .0 9 4 0 0 0 .1 6 6 5 4 3 .7 0 .5 6 0 .5 7 5 2

s e a s o n 2 0 .0 1 7 3 0 0 .1 9 5 7 5 0 .3 0 .0 9 0 .9 2 9 9

s e a s o n 3 0 .3 0 2 8 0 .2 0 3 8 5 5 .4 1 .4 9 0 .1 4 3 1

s e a s o n 4 - 0 .0 2 9 4 0 0 .2 4 2 5 6 0 .7 - 0 .1 2 0 .9 0 3 9

s e a s o n 5 - 0 .0 5 3 1 7 0 .2 0 2 8 5 7 .6 - 0 .2 6 0 .7 9 4 1

s e a s o n 6 0 .1 9 9 8 0 .2 1 0 0 5 8 .5 0 .9 5 0 .3 4 5 4

s e a s o n 7 0 .1 0 1 0 0 .2 1 7 0 5 9 .1 0 .4 7 0 .6 4 3 2

s e a s o n 8 - 0 .0 0 0 2 2 0 .2 0 1 2 5 8 .6 - 0 .0 0 0 .9 9 9 1

s e a s o n 9 0 .0 1 1 6 1 0 .2 0 9 7 5 4 .4 0 .0 6 0 .9 5 6 0

s e a s o n 1 0 - 0 .0 4 3 1 7 0 .1 8 2 8 4 9 .4 - 0 .2 4 0 .8 1 4 3

s e a s o n 1 1 - 0 .2 4 0 0 0 .1 6 1 7 4 4 .4 - 1 .4 8 0 .1 4 4 9

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 8 3 2 5 0 .0 2 4 6 5 9 .5 2 3 .3 8 0 .0 0 7 5

t e m p _ d e v - 0 .0 3 0 4 2 0 .0 3 6 6 7 7 1 .1 - 0 .8 3 0 .4 0 9 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 6 .3 1 .0 0 0 .4 6 1 7

d a te 1 1 9 .5 2 1 1 .4 1 0 .0 0 7 5

t e m p _ d e v 1 7 1 .1 0 .6 9 0 .4 0 9 5
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Turb

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Pine Island Sound

Parameter = Turbidity  (NTU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 6 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 6 4

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 5 6 8 .3 5 9 3 8 0 9 7

1 2 3 9 4 .8 2 3 3 7 3 4 4 0 .0 2 2 7 6 8 7 3

2 1 3 8 8 .5 0 1 6 8 8 9 6 0 .0 3 6 4 4 7 2 8

3 2 3 8 5 .2 8 0 3 3 6 2 7 0 .0 2 2 9 6 1 3 1

4 2 3 7 8 .8 2 9 6 3 5 0 2 0 .0 0 7 3 2 8 7 3

5 2 3 7 7 .0 6 3 3 3 3 8 2 0 .0 0 0 3 9 7 4 7

6 1 3 7 6 .9 6 9 6 9 7 9 5 0 .0 0 0 0 0 2 3 3

7 1 3 7 6 .9 6 9 1 7 0 4 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 7 1 9 4 0 .0 0 3 7 5 2 1 .9 2 0 .0 2 7 6

V a r ia n c e I n t e r c e p t 0 .0 9 6 8 6 0 .0 2 2 0 3 4 .4 0 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 0 8 8 0 .1 5 4 5 1 .3 5 0 .1 7 6 4

R e s id u a l 0 .0 8 8 8 5 0 .0 0 6 5 8 0 1 3 .5 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 3 7 7 .0

A IC  ( sm a lle r  is  b e t t e r ) 3 8 5 .0

A IC C  ( sm a lle r  is  b e t t e r ) 3 8 5 .1

B IC  ( sm a lle r  is  b e t t e r ) 3 9 1 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 9 8 .5 5 4 5 5 8 .3 3 2 1 1 3 .8 1 .6 9 0 .1 1 3 5

s e a s o n 1 - 0 .1 5 2 7 0 .1 8 6 3 4 4 .5 - 0 .8 2 0 .4 1 6 9

s e a s o n 2 - 0 .4 0 4 9 0 .2 0 2 0 5 5 .7 - 2 .0 0 0 .0 4 9 9

s e a s o n 3 - 0 .2 2 8 9 0 .2 0 4 4 5 4 .5 - 1 .1 2 0 .2 6 7 7

s e a s o n 4 0 .0 1 2 9 5 0 .2 0 3 2 5 2 .5 0 .0 6 0 .9 4 9 4

s e a s o n 5 0 .0 4 0 9 7 0 .1 9 3 6 5 0 .9 0 .2 1 0 .8 3 3 2

s e a s o n 6 0 .0 7 2 7 9 0 .1 9 3 4 5 0 .9 0 .3 8 0 .7 0 8 2

s e a s o n 7 0 .2 2 8 6 0 .1 9 3 5 5 1 .3 1 .1 8 0 .2 4 2 9

s e a s o n 8 - 0 .0 2 1 0 2 0 .1 9 3 9 5 2 .2 - 0 .1 1 0 .9 1 4 1

s e a s o n 9 - 0 .0 1 0 8 9 0 .1 9 4 1 5 3 .8 - 0 .0 6 0 .9 5 5 5

s e a s o n 1 0 0 .2 7 7 0 0 .1 9 2 2 5 6 1 .4 4 0 .1 5 5 1

s e a s o n 1 1 - 0 .0 7 0 2 9 0 .1 7 6 1 4 2 .9 - 0 .4 0 0 .6 9 1 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 4 8 9 0 0 .0 2 9 0 3 1 3 .8 - 1 .6 8 0 .1 1 4 5

t e m p _ d e v - 0 .0 0 3 6 7 0 .0 3 0 4 6 2 1 0 - 0 .1 2 0 .9 0 4 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 4 .9 1 .5 1 0 .1 6 0 8

d a te 1 1 1 3 .8 2 .8 4 0 .1 1 4 5

t e m p _ d e v 1 2 1 0 0 .0 1 0 .9 0 4 2
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BOD_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = BOD 5-Day  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 5 3

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 7 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 5 1 6 .2 7 8 3 1 2 3 0

1 2 1 0 6 2 .7 1 1 0 6 0 7 7 0 .3 1 1 6 3 0 6 8

2 1 1 0 4 9 .2 7 3 3 7 8 2 6 0 .0 5 9 3 9 2 1 8

3 1 1 0 4 7 .3 1 5 0 8 7 3 1 0 .0 0 4 4 1 6 6 7

4 1 1 0 4 7 .1 7 4 2 7 4 4 9 0 .0 0 0 2 7 0 2 4

5 1 1 0 4 7 .1 6 6 2 3 4 0 8 0 .0 0 0 0 0 1 9 5

6 1 1 0 4 7 .1 6 6 1 7 8 5 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 2 6 0 0 .0 1 2 6 7 2 .5 7 0 .0 0 5 0

V a r ia n c e I n t e r c e p t 1 .0 6 4 8 0 .3 6 9 4 2 .8 8 0 .0 0 2 0

S P (P O W ) I n t e r c e p t 0 .7 9 3 6 0 .0 7 7 6 1 1 0 .2 2 < .0 0 0 1

R e s id u a l 0 .2 4 1 9 0 .0 1 6 8 6 1 4 .3 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 4 7 .2

A IC  ( sm a lle r  is  b e t t e r ) 1 0 5 5 .2

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 5 5 .2

B IC  ( sm a lle r  is  b e t t e r ) 1 0 6 1 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 4 1 0 .5 3 1 9 2 .6 6 5 .1 3 2 .1 3 0 .0 8 4 9

s e a s o n 1 - 0 .2 2 1 3 0 .2 7 0 8 6 5 - 0 .8 2 0 .4 1 6 7

s e a s o n 2 - 0 .3 3 5 2 0 .3 4 8 1 6 1 .8 - 0 .9 6 0 .3 3 9 3

s e a s o n 3 0 .0 0 3 4 9 0 0 .3 8 0 1 6 1 .8 0 .0 1 0 .9 9 2 7

s e a s o n 4 0 .1 0 7 4 0 .4 2 6 5 6 1 .8 0 .2 5 0 .8 0 2 1

s e a s o n 5 0 .5 6 0 5 0 .4 2 3 5 6 1 .8 1 .3 2 0 .1 9 0 5

s e a s o n 6 0 .1 5 2 9 0 .4 2 5 3 6 1 .9 0 .3 6 0 .7 2 0 4

s e a s o n 7 0 .2 0 3 8 0 .4 1 1 4 6 0 .7 0 .5 0 0 .6 2 2 2

s e a s o n 8 0 .8 4 4 1 0 .4 1 2 4 6 0 .5 2 .0 5 0 .0 4 5 1

s e a s o n 9 0 .6 8 9 6 0 .3 8 9 7 6 0 .1 1 .7 7 0 .0 8 1 9

s e a s o n 1 0 0 .5 6 2 3 0 .3 4 6 2 5 9 .9 1 .6 2 0 .1 0 9 6

s e a s o n 1 1 0 .2 3 2 3 0 .2 6 7 8 6 3 .2 0 .8 7 0 .3 8 9 0

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .2 0 4 1 0 .0 9 5 9 6 5 .1 3 - 2 .1 3 0 .0 8 5 3

t e m p _ d e v 0 .0 4 9 4 0 0 .0 4 6 6 1 2 9 9 1 .0 6 0 .2 9 0 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 0 .8 1 .3 3 0 .2 3 0 9

d a te 1 1 5 .1 3 4 .5 2 0 .0 8 5 3

t e m p _ d e v 1 2 9 9 1 .1 2 0 .2 9 0 0



-2

-1

0

1

2

3

4

5

6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Chlorophyll-a (Corrected)  (ug/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 5 3

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 7 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 7 0 2 .0 9 8 0 9 2 0 2

1 2 1 1 4 7 .3 9 7 7 9 2 1 3 1 .3 8 2 8 9 7 6 5

2 2 1 1 4 2 .2 1 3 8 8 0 9 1 0 .5 4 3 4 1 0 5 3

3 1 1 1 4 2 .1 2 5 0 8 4 9 6 0 .0 0 1 4 1 1 2 0

4 2 1 1 4 0 .7 4 7 1 7 1 6 8 4 .8 6 9 8 4 3 7 5

5 2 1 1 3 9 .7 2 8 4 6 3 7 5 0 .0 2 9 7 1 5 5 9

6 1 1 1 3 7 .0 8 7 9 8 2 4 8 0 .0 0 7 9 9 4 4 2

7 2 1 1 3 6 .4 7 2 8 1 5 7 0 0 .0 0 0 9 7 4 5 0

8 1 1 1 3 6 .3 9 9 3 9 3 3 5 0 .0 0 0 0 0 3 0 4

9 1 1 1 3 6 .3 9 9 1 7 1 2 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 3 6 3 0 .0 3 7 7 1 3 .6 1 0 .0 0 0 2

V a r ia n c e I n t e r c e p t 0 .8 4 5 2 0 .2 3 4 1 3 .6 1 0 .0 0 0 2

S P (P O W ) I n t e r c e p t 0 .7 1 0 7 0 .0 8 4 2 5 8 .4 4 < .0 0 0 1

R e s id u a l 0 .2 6 9 6 0 .0 1 8 5 0 1 4 .5 7 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 1 3 6 .4

A IC  ( sm a lle r  is  b e t t e r ) 1 1 4 4 .4

A IC C  ( sm a lle r  is  b e t t e r ) 1 1 4 4 .5

B IC  ( sm a lle r  is  b e t t e r ) 1 1 5 0 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 1 .6 1 5 3 1 5 3 .1 4 8 .0 1 0 .1 4 0 .8 9 1 2

s e a s o n 1 - 0 .5 6 9 3 0 .2 8 1 5 7 5 - 2 .0 2 0 .0 4 6 7

s e a s o n 2 - 0 .3 8 0 5 0 .3 5 4 6 7 4 .3 - 1 .0 7 0 .2 8 6 6

s e a s o n 3 - 0 .7 6 3 3 0 .3 8 2 4 7 4 - 2 .0 0 0 .0 4 9 6

s e a s o n 4 - 0 .6 6 1 1 0 .4 2 7 4 7 3 .2 - 1 .5 5 0 .1 2 6 2

s e a s o n 5 - 0 .6 0 6 6 0 .4 2 0 9 7 1 .3 - 1 .4 4 0 .1 5 3 9

s e a s o n 6 - 0 .6 7 9 4 0 .4 2 2 4 7 1 .3 - 1 .6 1 0 .1 1 2 2

s e a s o n 7 - 0 .1 9 9 4 0 .4 0 8 8 7 0 .1 - 0 .4 9 0 .6 2 7 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 0 .0 6 5 9 2 0 .4 1 3 9 7 2 .1 0 .1 6 0 .8 7 3 9

s e a s o n 9 0 .5 2 4 9 0 .3 9 4 8 7 2 .9 1 .3 3 0 .1 8 7 8

s e a s o n 1 0 0 .4 1 5 0 0 .3 5 5 3 7 2 .1 1 .1 7 0 .2 4 6 6

s e a s o n 1 1 0 .1 7 3 1 0 .2 7 8 9 7 2 .6 0 .6 2 0 .5 3 6 9

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 0 9 5 6 0 .0 7 6 2 8 8 .0 1 - 0 .1 3 0 .9 0 3 3

t e m p _ d e v 0 .0 7 7 6 1 0 .0 4 9 3 1 3 0 9 1 .5 7 0 .1 1 6 5

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 0 .3 1 .3 9 0 .1 9 5 7

d a te 1 1 8 .0 1 0 .0 2 0 .9 0 3 3

t e m p _ d e v 1 3 0 9 2 .4 8 0 .1 1 6 5
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COLOR

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Color  (PCU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 5 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 7 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 0 .6 6 2 7 3 7 6 3

1 3 - 2 4 4 .4 9 4 7 0 3 6 9 0 .0 1 7 0 6 8 0 3

2 1 - 2 5 7 .9 7 6 7 9 1 0 8 0 .0 1 7 9 9 6 6 1

3 2 - 2 6 3 .9 6 4 4 9 5 0 2 0 .0 1 0 8 0 8 5 5

4 2 - 2 7 2 .1 3 8 1 3 7 5 8 0 .0 0 1 9 7 8 0 2

5 1 - 2 7 3 .5 0 0 5 3 5 6 5 0 .0 0 0 0 6 2 4 8

6 1 - 2 7 3 .5 4 0 8 3 3 2 5 0 .0 0 0 0 0 0 0 9

7 1 - 2 7 3 .5 4 0 8 9 2 8 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 8 7 9 9 0 .0 0 2 4 3 3 3 .6 2 0 .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .0 3 7 9 5 0 .0 0 6 9 6 7 5 .4 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 6 3 4 0 .1 2 0 4 2 .1 9 0 .0 2 8 7

R e s id u a l 0 .0 1 9 5 8 0 .0 0 1 3 4 8 1 4 .5 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 2 7 3 .5

A IC  ( sm a lle r  is  b e t t e r ) - 2 6 5 .5

A IC C  ( sm a lle r  is  b e t t e r ) - 2 6 5 .5

B IC  ( sm a lle r  is  b e t t e r ) - 2 5 9 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 2 3 .1 9 8 1 2 1 .2 9 2 3 2 6 .4 - 1 .0 9 0 .2 8 5 8

s e a s o n 1 0 .0 3 8 6 3 0 .0 8 7 8 3 6 6 .7 0 .4 4 0 .6 6 1 5

s e a s o n 2 0 .0 7 0 9 7 0 .0 9 8 6 2 8 2 .2 0 .7 2 0 .4 7 3 8

s e a s o n 3 0 .0 9 6 2 8 0 .0 9 7 8 5 8 0 .5 0 .9 8 0 .3 2 8 1

s e a s o n 4 0 .0 4 7 3 9 0 .1 0 8 0 7 8 .4 0 .4 4 0 .6 6 1 9

s e a s o n 5 0 .1 3 6 8 0 .1 0 4 5 7 8 .4 1 .3 1 0 .1 9 4 3

s e a s o n 6 0 .1 1 4 4 0 .1 0 1 1 7 7 .9 1 .1 3 0 .2 6 1 6

s e a s o n 7 - 0 .0 4 7 5 0 0 .0 9 7 4 6 7 5 .4 - 0 .4 9 0 .6 2 7 4

s e a s o n 8 - 0 .2 0 0 9 0 .1 0 3 4 7 6 .5 - 1 .9 4 0 .0 5 5 8

s e a s o n 9 - 0 .1 5 3 5 0 .1 0 3 7 7 9 .1 - 1 .4 8 0 .1 4 2 6

s e a s o n 1 0 - 0 .0 5 6 9 6 0 .1 0 1 5 8 0 .4 - 0 .5 6 0 .5 7 6 3

s e a s o n 1 1 0 .0 0 2 5 4 2 0 .0 8 8 7 7 6 3 .2 0 .0 3 0 .9 7 7 2

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 6 8 8 0 .0 1 0 6 0 2 6 .4 1 .5 9 0 .1 2 3 3

t e m p _ d e v 0 .0 2 5 9 6 0 .0 1 3 9 2 3 8 3 1 .8 6 0 .0 6 3 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 8 .2 1 .4 5 0 .1 7 1 3

d a te 1 1 2 6 .4 2 .5 3 0 .1 2 3 3

t e m p _ d e v 1 3 8 3 3 .4 8 0 .0 6 3 0
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Specific Conductance  (uS/cm) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 5 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 7 4

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 5 0 7 .7 0 7 9 8 5 3 9

1 3 1 3 6 3 .1 0 7 6 6 5 4 2 0 .9 6 6 5 1 9 4 8

2 2 1 3 5 8 .2 7 8 0 1 1 8 1 0 .8 0 5 8 3 8 2 0

3 2 1 3 5 0 .4 9 1 1 0 2 5 6 0 .0 0 0 2 3 2 8 0

4 1 1 3 5 0 .4 5 2 8 1 5 6 3 0 .0 0 0 0 0 2 9 3

5 1 1 3 5 0 .4 5 2 2 8 6 2 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 8 3 8 9 0 .0 3 4 0 1 2 .4 7 0 .0 0 6 8

V a r ia n c e I n t e r c e p t 0 .5 7 6 8 0 .1 3 0 0 4 .4 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 2 7 9 0 .1 2 8 0 1 .0 0 0 .3 1 7 8

R e s id u a l 0 .4 3 3 5 0 .0 3 1 7 0 1 3 .6 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 3 5 0 .5

A IC  ( sm a lle r  is  b e t t e r ) 1 3 5 8 .5

A IC C  ( sm a lle r  is  b e t t e r ) 1 3 5 8 .5

B IC  ( sm a lle r  is  b e t t e r ) 1 3 6 5 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 7 1 .2 8 4 8 7 7 .7 3 1 8 2 8 .5 0 .9 2 0 .3 6 6 8

s e a s o n 1 0 .3 6 3 5 0 .3 7 5 7 4 7 .8 0 .9 7 0 .3 3 8 1

s e a s o n 2 - 0 .1 4 8 4 0 .4 0 2 5 5 6 - 0 .3 7 0 .7 1 3 7

s e a s o n 3 - 0 .7 0 1 4 0 .3 9 2 6 5 5 .9 - 1 .7 9 0 .0 7 9 4

s e a s o n 4 - 1 .0 0 5 9 0 .4 3 3 1 5 3 .6 - 2 .3 2 0 .0 2 4 0

s e a s o n 5 - 1 .7 4 7 3 0 .4 0 3 3 5 4 .8 - 4 .3 3 < .0 0 0 1

s e a s o n 6 - 2 .1 8 6 0 0 .4 0 4 9 5 5 .5 - 5 .4 0 < .0 0 0 1

s e a s o n 7 - 2 .1 2 0 8 0 .3 8 8 7 5 4 .2 - 5 .4 6 < .0 0 0 1

s e a s o n 8 - 1 .8 7 0 3 0 .4 1 3 1 5 3 .2 - 4 .5 3 < .0 0 0 1

s e a s o n 9 - 2 .0 0 1 2 0 .4 1 5 4 5 4 .1 - 4 .8 2 < .0 0 0 1

s e a s o n 1 0 - 1 .2 3 5 1 0 .4 1 4 6 5 4 .7 - 2 .9 8 0 .0 0 4 3

s e a s o n 1 1 - 0 .7 6 0 4 0 .3 8 0 7 4 5 .7 - 2 .0 0 0 .0 5 1 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 3 1 6 9 0 .0 3 8 7 1 2 8 .5 - 0 .8 2 0 .4 1 9 8

t e m p _ d e v - 0 .0 1 2 5 9 0 .0 6 1 6 3 2 6 3 - 0 .2 0 0 .8 3 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 7 .3 8 .0 2 < .0 0 0 1

d a te 1 1 2 8 .5 0 .6 7 0 .4 1 9 8

t e m p _ d e v 1 2 6 3 0 .0 4 0 .8 3 8 2
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Dissolved Oxygen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 5

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 9 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 4 7 4 .1 0 9 6 7 8 2 9

1 2 3 6 0 .2 0 8 8 7 0 3 9 0 .0 4 5 7 0 7 5 4

2 2 3 5 7 .0 6 4 4 7 7 7 2 0 .0 3 5 1 2 3 4 0

3 2 3 5 2 .0 9 9 6 0 3 8 7 0 .0 0 6 8 1 2 1 6

4 1 3 5 1 .2 4 0 4 3 2 6 0 0 .0 0 0 1 8 5 7 4

5 1 3 5 1 .2 1 7 7 7 0 0 7 0 .0 0 0 0 0 0 2 3

6 1 3 5 1 .2 1 7 7 4 2 6 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 4 2 0 4 0 .0 1 3 1 2 3 .2 0 0 .0 0 0 7

V a r ia n c e I n t e r c e p t 0 .1 0 0 3 0 .0 2 4 9 1 4 .0 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 7 1 1 0 .1 6 8 8 1 .6 1 0 .1 0 8 3

R e s id u a l 0 .0 9 3 7 6 0 .0 0 8 7 0 2 1 0 .7 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 3 5 1 .2

A IC  ( sm a lle r  is  b e t t e r ) 3 5 9 .2

A IC C  ( sm a lle r  is  b e t t e r ) 3 5 9 .3

B IC  ( sm a lle r  is  b e t t e r ) 3 6 5 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 0 .6 0 3 0 6 3 .4 5 8 6 1 1 .7 - 0 .1 7 0 .8 7 0 2

s e a s o n 1 - 0 .0 6 0 4 5 0 .1 8 9 1 4 1 .8 - 0 .3 2 0 .7 5 0 8

s e a s o n 2 - 0 .0 4 0 9 0 0 .2 0 8 2 5 2 .2 - 0 .2 0 0 .8 4 5 0

s e a s o n 3 - 0 .2 7 0 6 0 .2 1 1 4 5 0 .6 - 1 .2 8 0 .2 0 6 5

s e a s o n 4 - 0 .0 4 0 1 0 0 .2 2 5 1 5 1 .1 - 0 .1 8 0 .8 5 9 4

s e a s o n 5 - 0 .1 1 9 8 0 .2 0 1 4 4 6 .8 - 0 .5 9 0 .5 5 4 9

s e a s o n 6 0 .3 3 4 6 0 .2 0 1 5 4 7 .1 1 .6 6 0 .1 0 3 5

s e a s o n 7 0 .5 6 7 2 0 .2 0 1 8 4 7 .8 2 .8 1 0 .0 0 7 2

s e a s o n 8 0 .3 4 7 8 0 .2 0 1 4 4 8 .3 1 .7 3 0 .0 9 0 5

s e a s o n 9 0 .8 7 7 8 0 .2 0 1 2 5 0 .6 4 .3 6 < .0 0 0 1

s e a s o n 1 0 0 .6 2 8 2 0 .1 9 7 4 5 1 .9 3 .1 8 0 .0 0 2 5

s e a s o n 1 1 0 .0 8 5 4 7 0 .1 7 7 9 3 9 .8 0 .4 8 0 .6 3 3 6

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 5 5 3 3 0 .0 3 1 5 8 1 1 .7 0 .1 8 0 .8 6 3 9

t e m p _ d e v 0 .1 0 0 0 0 .0 3 4 4 6 1 3 7 2 .9 0 0 .0 0 4 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 2 4 .7 7 < .0 0 0 1

d a te 1 1 1 1 .7 0 .0 3 0 .8 6 3 9

t e m p _ d e v 1 1 3 7 8 .4 3 0 .0 0 4 3
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 Date
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DSI_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Dissolved Silica (as SiO2)  (mg/L) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 6 3

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 6 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 2 2 .5 7 7 0 7 6 7 2

1 4 7 6 8 .7 9 7 1 9 2 3 4 .

2 1 7 6 5 .3 3 4 9 0 2 4 5 8 1 .6 4 4 7 9 5 3 6

3 2 7 4 9 .0 5 0 4 9 8 2 8 0 .5 3 2 5 6 5 6 6

4 2 7 4 2 .7 4 9 9 5 2 4 6 0 .0 3 5 0 4 5 6 4

5 2 7 4 1 .1 7 6 7 2 0 9 0 0 .0 0 1 1 7 8 7 7

6 1 7 4 1 .1 2 5 0 5 7 6 2 0 .0 0 0 0 0 5 7 4

7 1 7 4 1 .1 2 4 8 1 5 5 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 9 6 4 8 0 .0 0 7 2 1 2 1 .3 4 0 .0 9 0 5

V a r ia n c e I n t e r c e p t 0 .1 0 6 3 0 .0 2 5 1 1 4 .2 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t - 0 .0 2 1 3 3 0 .1 5 7 2 - 0 .1 4 0 .8 9 2 0

R e s id u a l 0 .2 1 5 0 0 .0 1 6 2 1 1 3 .2 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 4 1 .1

A IC  ( sm a lle r  is  b e t t e r ) 7 4 9 .1

A IC C  ( sm a lle r  is  b e t t e r ) 7 4 9 .2

B IC  ( sm a lle r  is  b e t t e r ) 7 5 5 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 5 .4 5 5 5 3 8 .7 6 9 9 4 9 .1 0 .6 6 0 .5 1 4 5

s e a s o n 1 - 0 .2 0 3 9 0 .2 1 0 4 5 4 .1 - 0 .9 7 0 .3 3 6 7

s e a s o n 2 - 0 .3 2 0 8 0 .2 5 5 7 7 3 - 1 .2 5 0 .2 1 3 6

s e a s o n 3 - 0 .0 6 3 7 3 0 .2 0 1 6 7 6 .4 - 0 .3 2 0 .7 5 2 8

s e a s o n 4 0 .1 7 7 5 0 .2 1 1 5 7 1 .6 0 .8 4 0 .4 0 4 2

s e a s o n 5 - 0 .0 0 9 6 5 0 .2 0 8 1 7 4 .6 - 0 .0 5 0 .9 6 3 1

s e a s o n 6 - 0 .2 4 2 8 0 .1 9 7 8 7 0 .6 - 1 .2 3 0 .2 2 3 7

s e a s o n 7 0 .0 0 9 1 2 0 0 .1 9 4 4 7 4 .3 0 .0 5 0 .9 6 2 7

s e a s o n 8 0 .3 0 9 4 0 .2 1 0 0 7 0 1 .4 7 0 .1 4 5 3

s e a s o n 9 0 .4 9 3 7 0 .2 0 1 2 6 9 .9 2 .4 5 0 .0 1 6 6

s e a s o n 1 0 0 .1 9 2 5 0 .2 0 3 8 7 1 .5 0 .9 4 0 .3 4 8 1

s e a s o n 1 1 0 .1 7 1 7 0 .1 9 8 6 5 3 .3 0 .8 6 0 .3 9 1 3

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 1 2 1 6 0 .0 1 9 3 0 4 9 .1 - 0 .6 3 0 .5 3 1 7

t e m p _ d e v - 0 .0 4 3 1 1 0 .0 3 6 9 1 1 5 8 - 1 .1 7 0 .2 4 4 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 1 .9 2 .2 7 0 .0 2 1 3

d a te 1 1 4 9 .1 0 .4 0 0 .5 3 1 7

t e m p _ d e v 1 1 5 8 1 .3 6 0 .2 4 4 6



0

1

2

3

4

5

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Kd

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Light Attenuation Coefficient  (1/m) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 4 5

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 8 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 3 4 5 .9 1 2 3 6 7 6 6

1 2 1 0 3 4 .4 7 6 4 6 1 1 3 0 .2 4 9 8 8 8 3 2

2 1 1 0 2 5 .0 3 2 3 2 8 5 5 0 .1 9 8 9 8 9 3 7

3 2 1 0 2 1 .9 0 5 7 7 3 6 8 0 .1 0 3 4 4 5 5 6

4 1 1 0 1 9 .1 8 6 6 6 8 3 7 0 .0 0 8 6 8 1 7 9

5 1 1 0 1 8 .9 8 5 2 1 5 5 3 0 .0 0 0 1 3 8 3 3

6 1 1 0 1 8 .9 8 2 1 9 6 1 4 0 .0 0 0 0 0 0 0 6

7 1 1 0 1 8 .9 8 2 1 9 4 8 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 6 9 0 0 .0 1 1 2 4 2 .3 9 0 .0 0 8 4

V a r ia n c e I n t e r c e p t 0 .4 8 0 3 0 .0 9 3 8 1 5 .1 2 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 9 4 0 0 .1 1 3 2 3 .4 8 0 .0 0 0 5

R e s id u a l 0 .2 3 7 7 0 .0 1 6 5 5 1 4 .3 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 1 9 .0

A IC  ( sm a lle r  is  b e t t e r ) 1 0 2 7 .0

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 2 7 .1

B IC  ( sm a lle r  is  b e t t e r ) 1 0 3 3 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 6 7 5 .0 4 8 4 .2 0 1 8 2 0 .4 8 .0 2 < .0 0 0 1

s e a s o n 1 - 0 .2 3 8 3 0 .2 9 1 8 6 5 .1 - 0 .8 2 0 .4 1 7 1

s e a s o n 2 - 0 .5 1 3 5 0 .3 3 7 8 7 9 .5 - 1 .5 2 0 .1 3 2 4

s e a s o n 3 - 0 .6 0 1 1 0 .3 4 2 3 7 7 .2 - 1 .7 6 0 .0 8 3 0

s e a s o n 4 - 0 .5 1 9 9 0 .3 7 7 1 7 5 .1 - 1 .3 8 0 .1 7 2 2

s e a s o n 5 - 0 .3 7 6 2 0 .3 5 7 0 7 0 .9 - 1 .0 5 0 .2 9 5 5

s e a s o n 6 - 0 .6 6 1 3 0 .3 5 7 1 7 1 .3 - 1 .8 5 0 .0 6 8 2

s e a s o n 7 - 0 .5 4 5 1 0 .3 4 5 8 6 9 .4 - 1 .5 8 0 .1 1 9 5

s e a s o n 8 0 .2 2 4 9 0 .3 6 3 5 7 2 .9 0 .6 2 0 .5 3 8 0

s e a s o n 9 0 .2 1 0 2 0 .3 6 0 9 7 6 .6 0 .5 8 0 .5 6 1 9

s e a s o n 1 0 0 .0 9 3 3 2 0 .3 4 5 3 7 6 .9 0 .2 7 0 .7 8 7 7

s e a s o n 1 1 - 0 .4 0 0 6 0 .2 9 0 9 6 4 .1 - 1 .3 8 0 .1 7 3 3

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .3 3 7 9 0 .0 4 1 9 3 2 0 .4 - 8 .0 6 < .0 0 0 1

t e m p _ d e v - 0 .0 0 4 0 5 0 .0 4 7 3 6 3 6 9 - 0 .0 9 0 .9 3 1 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 6 .3 1 .3 5 0 .2 1 5 9

d a te 1 1 2 0 .4 6 4 .9 2 < .0 0 0 1

t e m p _ d e v 1 3 6 9 0 .0 1 0 .9 3 1 8
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
NH3_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Ammonia as N Total  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 6 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 6 4

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 7 5 .6 2 1 4 1 8 9 5

1 2 8 8 2 .1 5 5 5 6 6 7 0 0 .2 8 3 1 5 7 4 1

2 1 8 7 2 .0 1 5 7 9 4 1 3 0 .4 1 3 8 6 5 2 3

3 2 8 6 6 .7 3 7 1 6 1 0 2 0 .2 6 6 0 9 7 3 3

4 2 8 6 0 .4 2 0 1 0 5 8 6 0 .0 4 4 1 3 6 3 1

5 1 8 5 9 .6 2 1 8 2 4 4 7 0 .0 0 1 1 1 2 9 6

6 1 8 5 9 .6 0 3 2 5 6 3 4 0 .0 0 0 0 0 1 6 5

7 1 8 5 9 .6 0 3 2 2 9 3 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 3 4 1 0 .0 1 4 1 1 2 .3 7 0 .0 0 9 0

V a r ia n c e I n t e r c e p t 0 .3 8 0 0 0 .0 8 1 5 2 4 .6 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .0 7 6 5 9 0 .1 4 9 9 0 .5 1 0 .6 0 9 4

R e s id u a l 0 .2 4 3 7 0 .0 1 8 2 5 1 3 .3 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 5 9 .6

A IC  ( sm a lle r  is  b e t t e r ) 8 6 7 .6

A IC C  ( sm a lle r  is  b e t t e r ) 8 6 7 .7

B IC  ( sm a lle r  is  b e t t e r ) 8 7 4 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 6 0 .6 7 1 0 2 .2 9 1 7 .1 2 .5 5 0 .0 2 0 7

s e a s o n 1 - 0 .2 9 7 3 0 .3 8 2 9 4 1 .1 - 0 .7 8 0 .4 4 1 9

s e a s o n 2 - 0 .5 6 3 9 0 .3 9 7 3 5 4 .5 - 1 .4 2 0 .1 6 1 5

s e a s o n 3 - 0 .5 7 7 3 0 .3 9 4 6 5 3 .7 - 1 .4 6 0 .1 4 9 3

s e a s o n 4 - 0 .4 6 6 3 0 .3 9 4 3 5 3 .6 - 1 .1 8 0 .2 4 2 2

s e a s o n 5 - 0 .4 3 2 3 0 .3 7 5 6 5 3 .1 - 1 .1 5 0 .2 5 4 9

s e a s o n 6 - 0 .2 6 4 3 0 .3 7 5 4 5 3 .1 - 0 .7 0 0 .4 8 4 4

s e a s o n 7 - 0 .1 9 9 7 0 .3 7 6 7 5 4 - 0 .5 3 0 .5 9 8 1

s e a s o n 8 0 .4 4 8 6 0 .3 7 5 8 5 3 .6 1 .1 9 0 .2 3 7 8

s e a s o n 9 0 .6 4 4 5 0 .3 7 6 4 5 3 .8 1 .7 1 0 .0 9 2 6

s e a s o n 1 0 0 .4 8 6 2 0 .3 7 8 5 5 4 .6 1 .2 8 0 .2 0 4 4

s e a s o n 1 1 0 .1 7 2 7 0 .3 6 3 1 3 9 .2 0 .4 8 0 .6 3 7 0

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 3 2 0 0 .0 5 0 9 0 1 7 .1 - 2 .5 9 0 .0 1 8 9

t e m p _ d e v - 0 .0 6 3 3 5 0 .0 5 4 8 0 2 5 6 - 1 .1 6 0 .2 4 8 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 3 .2 2 .2 3 0 .0 3 0 2

d a te 1 1 1 7 .1 6 .7 2 0 .0 1 8 9

t e m p _ d e v 1 2 5 6 1 .3 4 0 .2 4 8 8
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
NO23_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Nitrate+Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 5 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 7 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 5 3 .5 3 1 5 3 9 8 2

1 2 6 7 9 .3 7 3 2 3 4 8 6 0 .1 7 9 7 9 1 2 7

2 1 6 7 2 .1 7 1 4 7 3 4 8 0 .4 1 5 6 4 5 0 0

3 2 6 6 8 .3 5 1 8 8 9 7 4 0 .2 8 2 7 0 2 3 6

4 2 6 5 8 .6 2 5 7 5 1 0 7 0 .2 0 6 8 5 6 5 6

5 2 6 5 4 .0 6 2 4 3 7 4 0 0 .0 2 5 1 2 7 2 3

6 1 6 5 3 .5 5 4 0 8 7 0 5 0 .0 0 0 9 7 4 2 2

7 1 6 5 3 .5 3 5 9 9 7 7 9 0 .0 0 0 0 0 2 2 8

8 1 6 5 3 .5 3 5 9 5 6 6 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 1 6 0 0 .0 1 2 5 8 1 .7 2 0 .0 4 3 0

V a r ia n c e I n t e r c e p t 0 .4 2 1 7 0 .0 9 1 6 0 4 .6 0 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .0 0 3 9 0 3 0 .1 5 9 4 0 .0 2 0 .9 8 0 5

R e s id u a l 0 .2 2 9 7 0 .0 2 0 7 2 1 1 .0 8 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 6 5 3 .5

A IC  ( sm a lle r  is  b e t t e r ) 6 6 1 .5

A IC C  ( sm a lle r  is  b e t t e r ) 6 6 1 .7

B IC  ( sm a lle r  is  b e t t e r ) 6 6 8 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 6 0 .6 6 1 0 2 .0 9 1 7 .4 2 .5 5 0 .0 2 0 3

s e a s o n 1 - 0 .0 8 4 0 8 0 .4 1 5 8 3 7 .8 - 0 .2 0 0 .8 4 0 8

s e a s o n 2 - 0 .4 2 1 4 0 .4 2 0 8 5 3 - 1 .0 0 0 .3 2 1 2

s e a s o n 3 - 0 .1 9 9 0 0 .4 1 5 5 5 2 .6 - 0 .4 8 0 .6 3 4 0

s e a s o n 4 0 .0 6 6 9 5 0 .4 1 5 1 5 2 .1 0 .1 6 0 .8 7 2 5

s e a s o n 5 - 0 .0 8 4 9 7 0 .3 9 6 3 5 2 .4 - 0 .2 1 0 .8 3 1 0

s e a s o n 6 - 0 .0 7 1 1 3 0 .3 9 6 3 5 2 .5 - 0 .1 8 0 .8 5 8 2

s e a s o n 7 - 0 .0 0 2 9 7 0 .4 1 6 7 5 2 .9 - 0 .0 1 0 .9 9 4 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 0 .5 9 7 8 0 .4 1 4 7 5 2 .4 1 .4 4 0 .1 5 5 3

s e a s o n 9 0 .7 2 8 6 0 .4 1 4 8 5 2 1 .7 6 0 .0 8 4 9

s e a s o n 1 0 0 .1 9 7 5 0 .3 9 9 8 5 2 .4 0 .4 9 0 .6 2 3 4

s e a s o n 1 1 0 .2 7 1 3 0 .3 9 4 9 3 5 .6 0 .6 9 0 .4 9 6 6

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 3 2 9 0 .0 5 0 8 1 1 7 .4 - 2 .6 2 0 .0 1 7 8

t e m p _ d e v - 0 .0 6 3 6 6 0 .0 6 2 1 5 2 0 4 - 1 .0 2 0 .3 0 6 9

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 1 1 .1 1 0 .3 8 1 4

d a te 1 1 1 7 .4 6 .8 5 0 .0 1 7 8

t e m p _ d e v 1 2 0 4 1 .0 5 0 .3 0 6 9
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 Date
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Log Scale
NO2_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 4 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 7 9

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 5 5 7 .3 8 5 3 6 0 6 4

1 2 1 0 7 8 .2 6 8 8 9 4 8 6 0 .1 3 1 1 3 0 8 2

2 1 1 0 7 0 .8 7 4 0 6 6 2 4 0 .0 2 9 5 3 1 6 6

3 2 1 0 6 9 .3 5 6 2 9 2 7 1 0 .0 0 4 3 1 5 7 5

4 1 1 0 6 9 .1 5 5 6 1 0 5 6 0 .0 0 0 0 8 2 2 6

5 1 1 0 6 9 .1 5 2 0 3 3 8 7 0 .0 0 0 0 0 0 0 3

6 1 1 0 6 9 .1 5 2 0 3 2 4 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 2 2 1 0 .0 1 0 6 1 2 .0 9 0 .0 1 8 1

V a r ia n c e I n t e r c e p t 0 .8 3 3 7 0 .2 2 6 0 3 .6 9 0 .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .7 0 0 1 0 .0 8 6 0 4 8 .1 4 < .0 0 0 1

R e s id u a l 0 .2 6 0 1 0 .0 1 8 0 0 1 4 .4 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 6 9 .2

A IC  ( sm a lle r  is  b e t t e r ) 1 0 7 7 .2

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 7 7 .2

B IC  ( sm a lle r  is  b e t t e r ) 1 0 8 3 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 7 4 5 .1 0 1 4 9 .7 1 8 .2 6 4 .9 8 0 .0 0 1 0

s e a s o n 1 - 0 .2 6 3 4 0 .2 8 2 2 7 3 .1 - 0 .9 3 0 .3 5 3 7

s e a s o n 2 - 0 .3 5 8 2 0 .3 5 5 5 7 3 .9 - 1 .0 1 0 .3 1 6 9

s e a s o n 3 - 0 .3 2 3 0 0 .3 8 3 0 7 3 .9 - 0 .8 4 0 .4 0 1 8

s e a s o n 4 - 0 .4 5 8 7 0 .4 2 8 0 7 3 .2 - 1 .0 7 0 .2 8 7 3

s e a s o n 5 - 0 .5 6 9 3 0 .4 2 1 1 7 1 .2 - 1 .3 5 0 .1 8 0 7

s e a s o n 6 - 0 .3 6 9 5 0 .4 2 2 4 7 1 .1 - 0 .8 7 0 .3 8 4 7

s e a s o n 7 - 0 .2 7 1 7 0 .4 0 9 5 7 0 .3 - 0 .6 6 0 .5 0 9 2

s e a s o n 8 0 .1 7 8 2 0 .4 1 4 3 7 1 .9 0 .4 3 0 .6 6 8 5

s e a s o n 9 0 .3 0 7 4 0 .3 9 5 6 7 2 .6 0 .7 8 0 .4 3 9 7

s e a s o n 1 0 0 .2 4 3 0 0 .3 5 6 4 7 1 .4 0 .6 8 0 .4 9 7 5

s e a s o n 1 1 0 .1 4 3 5 0 .2 7 9 8 7 0 .7 0 .5 1 0 .6 0 9 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .3 7 3 0 0 .0 7 4 5 6 8 .2 6 - 5 .0 0 0 .0 0 1 0

t e m p _ d e v - 0 .0 4 7 6 0 0 .0 4 8 3 5 3 2 9 - 0 .9 8 0 .3 2 5 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 8 .7 0 .5 4 0 .8 6 9 6

d a te 1 1 8 .2 6 2 5 .0 2 0 .0 0 1 0

t e m p _ d e v 1 3 2 9 0 .9 7 0 .3 2 5 6
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Nitrate+Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 5 5

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 7 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 5 5 7 .8 0 4 1 9 0 7 6

1 2 - 6 9 1 .5 5 2 5 5 9 3 8 0 .0 1 1 2 7 2 0 3

2 2 - 7 0 3 .6 1 0 2 8 2 7 5 0 .0 0 9 9 3 6 6 1

3 2 - 7 1 4 .1 4 5 6 4 6 1 6 0 .0 0 2 6 7 5 2 6

4 2 - 7 1 6 .7 0 1 9 3 1 2 1 0 .0 0 0 1 4 9 9 9

5 1 - 7 1 6 .8 3 6 1 0 9 4 0 0 .0 0 0 0 0 0 9 1

6 1 - 7 1 6 .8 3 6 8 9 2 7 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 1 5 9 2 0 .0 0 0 5 8 8 2 .7 1 0 .0 0 3 4

V a r ia n c e I n t e r c e p t 0 .0 0 8 8 6 5 0 .0 0 1 7 6 1 5 .0 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t - 0 .0 2 5 2 6 0 .1 7 3 1 - 0 .1 5 0 .8 8 4 0

R e s id u a l 0 .0 1 0 0 1 0 .0 0 0 6 9 2 1 4 .4 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 7 1 6 .8

A IC  ( sm a lle r  is  b e t t e r ) - 7 0 8 .8

A IC C  ( sm a lle r  is  b e t t e r ) - 7 0 8 .8

B IC  ( sm a lle r  is  b e t t e r ) - 7 0 2 .3

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 .0 8 3 6 9 .1 6 2 0 3 3 .4 0 .2 3 0 .8 2 1 5

s e a s o n 1 0 .1 4 4 7 0 .0 5 1 3 2 4 8 .1 2 .8 2 0 .0 0 7 0

s e a s o n 2 0 .1 0 8 0 0 .0 5 2 2 0 7 9 .5 2 .0 7 0 .0 4 1 9

s e a s o n 3 0 .0 8 0 0 3 0 .0 5 0 3 3 8 0 .1 1 .5 9 0 .1 1 5 7

s e a s o n 4 0 .0 8 5 6 1 0 .0 5 5 6 2 7 5 .7 1 .5 4 0 .1 2 7 9

s e a s o n 5 0 .0 0 9 3 9 3 0 .0 5 1 7 4 7 8 0 .1 8 0 .8 5 6 4

s e a s o n 6 0 .0 4 9 7 9 0 .0 5 2 0 5 7 8 .9 0 .9 6 0 .3 4 1 7

s e a s o n 7 0 .0 1 9 2 1 0 .0 4 9 8 2 7 7 .7 0 .3 9 0 .7 0 0 9

s e a s o n 8 0 .0 7 5 8 7 0 .0 5 2 8 9 7 5 .7 1 .4 3 0 .1 5 5 6

s e a s o n 9 - 0 .0 3 3 0 6 0 .0 5 3 1 0 7 7 - 0 .6 2 0 .5 3 5 4

s e a s o n 1 0 0 .1 1 6 6 0 .0 5 3 7 2 7 7 .4 2 .1 7 0 .0 3 3 0

s e a s o n 1 1 0 .0 9 3 4 4 0 .0 5 1 9 0 4 5 .3 1 .8 0 0 .0 7 8 5

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 2 8 9 2 0 .0 0 4 5 6 2 3 3 .4 0 .6 3 0 .5 3 0 5

t e m p _ d e v - 0 .0 1 2 2 8 0 .0 0 8 5 4 7 2 3 3 - 1 .4 4 0 .1 5 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 9 .1 1 .9 7 0 .0 4 8 0

d a te 1 1 3 3 .4 0 .4 0 0 .5 3 0 5

t e m p _ d e v 1 2 3 3 2 .0 6 0 .1 5 2 2
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = pH  (SU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 4 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 8 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 8 6 .2 0 5 0 8 4 3 4

1 2 7 9 0 .0 7 2 8 3 0 4 3 0 .0 4 2 0 1 9 7 6

2 1 7 8 5 .1 9 9 0 1 6 4 1 0 .0 2 1 4 0 4 1 2

3 2 7 8 4 .1 2 1 2 7 7 3 3 0 .0 1 4 6 9 1 1 5

4 1 7 8 2 .6 0 0 7 2 8 2 4 0 .0 0 0 7 2 8 5 9

5 1 7 8 2 .5 3 0 7 0 5 9 9 0 .0 0 0 0 0 5 3 8

6 1 7 8 2 .5 3 0 2 0 8 7 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .3 0 3 4 0 .0 8 1 3 9 3 .7 3 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .5 1 7 6 0 .1 4 7 3 3 .5 2 0 .0 0 0 2

S P (P O W ) I n t e r c e p t 0 .5 3 4 7 0 .1 3 1 6 4 .0 6 < .0 0 0 1

R e s id u a l 0 .3 1 5 1 0 .0 2 8 8 4 1 0 .9 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 8 2 .5

A IC  ( sm a lle r  is  b e t t e r ) 7 9 0 .5

A IC C  ( sm a lle r  is  b e t t e r ) 7 9 0 .7

B IC  ( sm a lle r  is  b e t t e r ) 7 9 7 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 6 4 .9 1 1 8 0 .5 6 7 .6 3 2 .0 2 0 .0 7 9 7

s e a s o n 1 - 0 .4 8 4 3 0 .3 5 1 9 5 0 .8 - 1 .3 8 0 .1 7 4 7

s e a s o n 2 - 0 .9 7 6 3 0 .4 1 6 9 5 2 - 2 .3 4 0 .0 2 3 1

s e a s o n 3 - 1 .0 3 0 6 0 .4 4 5 1 4 9 .3 - 2 .3 2 0 .0 2 4 8

s e a s o n 4 - 1 .1 1 7 5 0 .4 5 5 2 4 5 .7 - 2 .4 6 0 .0 1 8 0

s e a s o n 5 - 0 .6 2 7 1 0 .4 4 4 3 4 0 .4 - 1 .4 1 0 .1 6 5 8

s e a s o n 6 - 0 .7 4 6 6 0 .4 4 5 4 4 0 .3 - 1 .6 8 0 .1 0 1 5

s e a s o n 7 - 0 .5 6 0 6 0 .4 4 3 6 4 2 - 1 .2 6 0 .2 1 3 3

s e a s o n 8 - 0 .1 6 4 8 0 .4 3 6 1 4 5 - 0 .3 8 0 .7 0 7 3

s e a s o n 9 - 0 .0 3 6 2 4 0 .4 2 2 1 4 9 .5 - 0 .0 9 0 .9 3 1 9

s e a s o n 1 0 - 0 .0 6 6 5 9 0 .3 9 2 1 5 1 .7 - 0 .1 7 0 .8 6 5 8

s e a s o n 1 1 - 0 .1 9 8 8 0 .3 2 7 8 4 9 .4 - 0 .6 1 0 .5 4 7 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 8 3 7 0 .0 8 9 8 5 7 .6 3 - 2 .0 4 0 .0 7 6 8

t e m p _ d e v 0 .0 1 9 0 8 0 .0 6 3 3 1 1 4 1 0 .3 0 0 .7 6 3 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 7 1 .0 2 0 .4 4 3 8

d a te 1 1 7 .6 3 4 .1 8 0 .0 7 6 8

t e m p _ d e v 1 1 4 1 0 .0 9 0 .7 6 3 5
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-2

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
PO4_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Orthophosphate (as P)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 0 8

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 2 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 9 6 .4 2 0 4 4 5 6 6

1 3 - 8 6 .8 4 8 3 2 0 6 2 0 .0 1 6 9 6 0 3 1

2 1 - 9 7 .9 9 6 5 8 6 9 2 0 .0 2 0 6 5 4 8 6

3 2 - 1 0 3 .7 3 7 9 4 9 6 8 0 .0 1 1 8 3 3 4 9

4 2 - 1 1 0 .8 7 5 2 8 8 1 6 0 .0 0 1 7 1 1 9 0

5 1 - 1 1 1 .8 2 2 8 0 4 6 8 0 .0 0 0 0 3 9 0 8

6 1 - 1 1 1 .8 4 3 0 7 7 0 6 0 .0 0 0 0 0 0 0 3

7 1 - 1 1 1 .8 4 3 0 9 1 6 8 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 1 6 4 0 .0 0 3 2 5 0 3 .5 8 0 .0 0 0 2

V a r ia n c e I n t e r c e p t 0 .0 4 6 2 6 0 .0 0 8 6 1 3 5 .3 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 7 0 0 0 .1 2 1 3 2 .2 2 0 .0 2 6 1

R e s id u a l 0 .0 2 5 3 8 0 .0 0 1 8 4 2 1 3 .7 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 1 1 1 .8

A IC  ( sm a lle r  is  b e t t e r ) - 1 0 3 .8

A IC C  ( sm a lle r  is  b e t t e r ) - 1 0 3 .8

B IC  ( sm a lle r  is  b e t t e r ) - 9 7 .3

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 3 0 .5 8 1 8 2 3 .8 5 7 4 2 6 .8 - 1 .2 8 0 .2 1 0 9

s e a s o n 1 0 .0 4 1 9 0 0 .0 9 7 1 3 6 6 .2 0 .4 3 0 .6 6 7 6

s e a s o n 2 0 .0 7 9 5 5 0 .1 0 9 2 8 1 .4 0 .7 3 0 .4 6 8 5

s e a s o n 3 0 .1 0 9 7 0 .1 0 8 6 8 0 .1 1 .0 1 0 .3 1 5 4

s e a s o n 4 0 .0 6 5 3 4 0 .1 2 0 3 7 9 .1 0 .5 4 0 .5 8 8 7

s e a s o n 5 0 .1 3 7 8 0 .1 1 2 1 7 6 .6 1 .2 3 0 .2 2 2 8

s e a s o n 6 0 .1 0 0 8 0 .1 1 6 7 8 0 .1 0 .8 6 0 .3 9 0 0

s e a s o n 7 - 0 .0 5 5 5 6 0 .1 0 8 1 7 4 .8 - 0 .5 1 0 .6 0 8 9

s e a s o n 8 - 0 .2 2 0 6 0 .1 1 4 6 7 5 .6 - 1 .9 2 0 .0 5 8 0

s e a s o n 9 - 0 .1 7 0 9 0 .1 1 4 8 7 8 .3 - 1 .4 9 0 .1 4 0 6

s e a s o n 1 0 - 0 .0 6 1 7 8 0 .1 1 2 3 7 9 .3 - 0 .5 5 0 .5 8 3 8

s e a s o n 1 1 0 .0 0 2 0 2 3 0 .0 9 8 3 2 6 3 .3 0 .0 2 0 .9 8 3 7

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 6 9 0 0 .0 1 1 8 8 2 6 .7 1 .4 2 0 .1 6 6 4

t e m p _ d e v 0 .0 2 8 2 4 0 .0 1 6 2 5 3 2 4 1 .7 4 0 .0 8 3 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 8 .5 1 .3 4 0 .2 2 0 9

d a te 1 1 2 6 .7 2 .0 2 0 .1 6 6 4

t e m p _ d e v 1 3 2 4 3 .0 2 0 .0 8 3 2
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4

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Salinity

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Salinity  (ppt) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 5 5

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 7 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 5 2 3 .8 7 1 6 2 6 6 1

1 4 - 2 0 9 0 .7 1 5 5 0 8 5 5 0 .1 8 5 8 2 4 4 7

2 2 - 2 4 4 5 .6 3 8 4 2 4 6 0 .

3 2 - 2 5 5 8 .8 6 6 1 9 8 6 0 0 .0 1 7 0 4 7 0 2

4 2 - 2 5 9 6 .4 2 8 4 9 6 7 8 0 .0 0 4 6 9 9 1 1

5 1 - 2 6 0 6 .6 1 0 7 7 2 1 2 0 .0 0 0 8 7 8 3 9

6 1 - 2 6 0 8 .4 2 4 2 0 7 7 2 0 .0 0 0 0 6 6 2 5

7 1 - 2 6 0 8 .5 5 0 4 6 2 2 6 0 .0 0 0 0 0 0 5 9

8 1 - 2 6 0 8 .5 5 1 5 3 5 1 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 0 0 1 4 7 .2 3 9 E - 6 1 .8 7 0 .0 3 1 1

V a r ia n c e I n t e r c e p t 0 .0 0 5 1 2 9 0 .0 0 0 8 3 1 6 .1 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 1 0 1 0 .1 1 3 1 0 .9 7 0 .3 3 0 3

R e s id u a l 0 .0 0 0 1 9 4 0 .0 0 0 0 1 3 1 4 .5 0 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 2 6 0 8 .6

A IC  ( sm a lle r  is  b e t t e r ) - 2 6 0 0 .6

A IC C  ( sm a lle r  is  b e t t e r ) - 2 6 0 0 .5

B IC  ( sm a lle r  is  b e t t e r ) - 2 5 9 4 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 0 .4 1 5 0 6 .5 4 0 2 3 0 .2 1 .5 9 0 .1 2 1 7

s e a s o n 1 - 0 .0 8 7 4 8 0 .0 3 2 4 5 6 0 .8 - 2 .7 0 0 .0 0 9 1

s e a s o n 2 0 .1 0 2 1 0 .0 3 5 0 6 7 9 .6 2 .9 1 0 .0 0 4 7

s e a s o n 3 0 .1 8 8 2 0 .0 3 4 0 7 7 8 .4 5 .5 2 < .0 0 0 1

s e a s o n 4 0 .2 5 8 2 0 .0 3 8 0 4 7 8 .8 6 .7 9 < .0 0 0 1

s e a s o n 5 0 .4 1 8 3 0 .0 3 5 0 3 7 8 .2 1 1 .9 4 < .0 0 0 1

s e a s o n 6 0 .5 1 8 2 0 .0 3 5 0 5 7 8 .5 1 4 .7 9 < .0 0 0 1

s e a s o n 7 0 .5 3 5 6 0 .0 3 3 9 6 7 7 .9 1 5 .7 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 0 .5 6 3 5 0 .0 3 6 3 5 7 8 .1 1 5 .5 0 < .0 0 0 1

s e a s o n 9 0 .5 2 8 3 0 .0 3 6 4 1 7 8 .4 1 4 .5 1 < .0 0 0 1

s e a s o n 1 0 0 .4 0 3 1 0 .0 3 6 3 5 7 9 .4 1 1 .0 9 < .0 0 0 1

s e a s o n 1 1 0 .2 6 9 9 0 .0 3 3 1 9 5 8 .3 8 .1 3 < .0 0 0 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 0 3 7 6 0 .0 0 3 2 5 7 3 0 .2 - 1 .1 5 0 .2 5 7 7

t e m p _ d e v 0 .0 4 2 7 4 0 .0 0 1 6 4 4 4 9 4 2 6 .0 0 < .0 0 0 1

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 6 .2 6 6 .8 3 < .0 0 0 1

d a te 1 1 3 0 .2 1 .3 3 0 .2 5 7 7

t e m p _ d e v 1 4 9 4 6 7 5 .9 3 < .0 0 0 1
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TEMP_C

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Temperature  (Degree C) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 5 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 7 4

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 9 2 .2 5 8 3 4 0 8 7

1 2 9 7 3 .1 1 9 1 0 2 9 0 1 .2 1 7 1 8 5 5 8

2 1 9 5 8 .7 2 8 1 1 5 9 2 0 .2 9 2 7 8 2 8 7

3 2 9 5 3 .0 6 8 2 1 1 3 0 0 .1 1 7 0 1 4 1 0

4 1 9 5 0 .4 0 6 4 3 2 6 1 0 .0 0 9 3 5 1 0 6

5 1 9 5 0 .1 9 9 1 1 7 0 3 0 .0 0 0 0 7 3 3 8

6 1 9 5 0 .1 9 7 5 5 8 2 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 4 0 1 2 0 .0 1 3 8 4 2 .9 0 0 .0 0 1 9

V a r ia n c e I n t e r c e p t 0 .4 2 5 0 0 .0 8 4 4 6 5 .0 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 8 6 6 0 .1 2 4 4 3 .1 1 0 .0 0 1 9

R e s id u a l 0 .1 9 7 0 0 .0 1 3 6 1 1 4 .4 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 5 0 .2

A IC  ( sm a lle r  is  b e t t e r ) 9 5 8 .2

A IC C  ( sm a lle r  is  b e t t e r ) 9 5 8 .3

B IC  ( sm a lle r  is  b e t t e r ) 9 6 4 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 4 5 .0 3 7 8 .2 1 3 3 1 8 .2 - 1 .8 5 0 .0 8 0 0

s e a s o n 1 0 .1 7 2 5 0 .2 7 5 0 5 8 .4 0 .6 3 0 .5 3 2 8

s e a s o n 2 - 0 .1 7 3 0 0 .3 1 7 6 7 4 .9 - 0 .5 4 0 .5 8 7 5

s e a s o n 3 - 0 .1 3 2 8 0 .3 2 1 9 7 4 - 0 .4 1 0 .6 8 1 3

s e a s o n 4 0 .3 6 9 2 0 .3 5 4 8 7 2 .1 1 .0 4 0 .3 0 1 5

s e a s o n 5 0 .1 6 7 7 0 .3 3 5 3 6 7 .9 0 .5 0 0 .6 1 8 5

s e a s o n 6 - 0 .0 3 0 0 0 0 .3 3 5 4 6 8 .4 - 0 .0 9 0 .9 2 9 0

s e a s o n 7 0 .4 6 9 6 0 .3 2 4 5 6 6 .2 1 .4 5 0 .1 5 2 6

s e a s o n 8 0 .5 5 5 2 0 .3 4 1 9 7 0 1 .6 2 0 .1 0 8 9

s e a s o n 9 0 .7 6 4 1 0 .3 3 9 8 7 3 .6 2 .2 5 0 .0 2 7 5

s e a s o n 1 0 0 .2 3 5 8 0 .3 2 5 5 7 2 .7 0 .7 2 0 .4 7 1 2

s e a s o n 1 1 0 .3 5 3 5 0 .2 7 4 2 5 7 .5 1 .2 9 0 .2 0 2 5

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 7 1 4 6 0 .0 3 8 9 5 1 8 .1 1 .8 3 0 .0 8 3 0

t e m p _ d e v 0 .0 5 8 0 1 0 .0 4 3 8 3 3 6 9 1 .3 2 0 .1 8 6 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 0 .5 1 .3 1 0 .2 4 2 1

d a te 1 1 1 8 .1 3 .3 7 0 .0 8 3 0

t e m p _ d e v 1 3 6 9 1 .7 5 0 .1 8 6 5
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TKN_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Total Kjeldahl Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 4 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 8 7

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 1 8 .6 9 8 9 5 7 3 7

1 2 9 1 6 .7 6 5 5 3 7 9 1 0 .5 0 9 6 7 8 3 8

2 1 9 0 0 .4 9 4 8 4 9 8 2 0 .1 7 9 3 6 5 3 3

3 2 8 9 4 .0 4 6 8 4 7 3 3 0 .0 8 1 4 3 8 1 1

4 1 8 9 0 .5 4 7 5 2 2 5 3 0 .0 0 6 4 4 7 7 6

5 1 8 9 0 .2 8 0 9 6 0 8 0 0 .0 0 0 0 6 0 3 4

6 1 8 9 0 .2 7 8 5 8 3 8 0 0 .0 0 0 0 0 0 0 1

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 9 3 6 0 .0 1 3 7 8 2 .8 6 0 .0 0 2 1

V a r ia n c e I n t e r c e p t 0 .3 7 8 0 0 .0 7 3 5 9 5 .1 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 4 2 6 0 .1 2 4 8 2 .7 4 0 .0 0 6 1

R e s id u a l 0 .1 8 3 7 0 .0 1 2 8 2 1 4 .3 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 9 0 .3

A IC  ( sm a lle r  is  b e t t e r ) 8 9 8 .3

A IC C  ( sm a lle r  is  b e t t e r ) 8 9 8 .4

B IC  ( sm a lle r  is  b e t t e r ) 9 0 4 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 6 .5 1 4 9 7 1 .7 7 8 5 2 0 .9 - 0 .0 9 0 .9 2 8 5

s e a s o n 1 0 .2 2 4 5 0 .2 7 9 4 5 8 .8 0 .8 0 0 .4 2 5 0

s e a s o n 2 - 0 .2 7 4 8 0 .3 1 6 5 7 4 .9 - 0 .8 7 0 .3 8 7 9

s e a s o n 3 - 0 .1 6 8 7 0 .3 1 5 8 7 3 .8 - 0 .5 3 0 .5 9 4 7

s e a s o n 4 0 .2 9 5 3 0 .3 3 7 9 7 1 .6 0 .8 7 0 .3 8 5 1

s e a s o n 5 0 .0 5 3 3 6 0 .3 1 7 3 6 9 0 .1 7 0 .8 6 6 9

s e a s o n 6 - 0 .1 7 7 7 0 .3 1 7 6 6 9 .7 - 0 .5 6 0 .5 7 7 6

s e a s o n 7 0 .3 1 1 9 0 .3 0 6 8 6 7 .4 1 .0 2 0 .3 1 3 0

s e a s o n 8 0 .4 3 3 0 0 .3 2 4 3 7 0 1 .3 4 0 .1 8 6 2

s e a s o n 9 0 .6 8 6 5 0 .3 2 3 5 7 3 2 .1 2 0 .0 3 7 2

s e a s o n 1 0 0 .1 5 0 3 0 .3 1 2 5 7 2 .4 0 .4 8 0 .6 3 2 0

s e a s o n 1 1 0 .2 9 7 7 0 .2 6 6 7 5 6 .7 1 .1 2 0 .2 6 9 0

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 2 6 2 0 0 .0 3 5 7 5 2 0 .9 0 .0 7 0 .9 4 2 3

t e m p _ d e v 0 .0 6 1 6 1 0 .0 4 2 5 1 3 6 5 1 .4 5 0 .1 4 8 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 0 .3 1 .4 0 0 .1 9 7 2

d a te 1 1 2 0 .9 0 .0 1 0 .9 4 2 3

t e m p _ d e v 1 3 6 5 2 .1 0 0 .1 4 8 1
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Total Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 4 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 7 9

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 7 4 3 .1 7 9 1 4 2 8 0

1 2 2 5 0 .6 4 9 8 0 4 4 8 0 .1 0 7 3 3 3 9 5

2 1 2 0 2 .3 7 4 9 7 1 3 7 0 .0 2 4 9 7 5 3 9

3 1 1 9 0 .7 0 3 0 6 2 3 3 0 .0 0 3 9 5 0 8 2

4 1 1 8 8 .9 4 2 1 6 7 9 0 0 .0 0 0 1 9 6 6 0

5 1 1 8 8 .8 6 1 1 5 7 5 1 0 .0 0 0 0 0 0 6 9

6 1 1 8 8 .8 6 0 8 8 3 9 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 8 5 5 0 .0 1 0 2 6 3 .7 6 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .2 5 7 5 0 .0 5 3 2 6 4 .8 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 6 3 0 0 .1 1 5 0 4 .0 3 < .0 0 0 1

R e s id u a l 0 .0 3 7 8 4 0 .0 0 2 6 4 5 1 4 .3 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 8 8 .9

A IC  ( sm a lle r  is  b e t t e r ) 1 9 6 .9

A IC C  ( sm a lle r  is  b e t t e r ) 1 9 6 .9

B IC  ( sm a lle r  is  b e t t e r ) 2 0 3 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 3 1 .1 9 0 5 6 3 .0 0 2 4 1 3 .8 - 0 .5 0 0 .6 2 8 4

s e a s o n 1 0 .2 1 1 1 0 .1 9 1 6 5 9 .9 1 .1 0 0 .2 7 5 1

s e a s o n 2 0 .4 0 6 9 0 .2 3 0 0 7 4 .3 1 .7 7 0 .0 8 1 0

s e a s o n 3 0 .2 5 8 1 0 .2 3 7 3 7 0 .5 1 .0 9 0 .2 8 0 5

s e a s o n 4 0 .3 0 5 3 0 .2 6 2 6 6 9 1 .1 6 0 .2 4 9 0

s e a s o n 5 0 .0 4 8 2 7 0 .2 5 0 2 6 1 .7 0 .1 9 0 .8 4 7 7

s e a s o n 6 0 .1 9 9 4 0 .2 5 0 1 6 1 .4 0 .8 0 0 .4 2 8 3

s e a s o n 7 0 .5 8 9 9 0 .2 4 3 4 6 0 .3 2 .4 2 0 .0 1 8 4

s e a s o n 8 0 .5 6 0 3 0 .2 5 4 5 6 7 2 .2 0 0 .0 3 1 1

s e a s o n 9 0 .7 2 8 1 0 .2 5 0 3 7 2 2 .9 1 0 .0 0 4 8

s e a s o n 1 0 0 .5 9 9 7 0 .2 3 5 1 7 2 .7 2 .5 5 0 .0 1 2 9

s e a s o n 1 1 0 .2 9 9 2 0 .1 9 1 4 5 9 1 .5 6 0 .1 2 3 3

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 6 1 4 0 .0 3 1 3 8 1 3 .8 0 .5 1 0 .6 1 5 2

t e m p _ d e v 0 .0 3 3 9 5 0 .0 2 2 0 6 4 9 0 1 .5 4 0 .1 2 4 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 0 .2 1 .4 6 0 .1 7 2 7

d a te 1 1 1 3 .8 0 .2 6 0 .6 1 5 2

t e m p _ d e v 1 4 9 0 2 .3 7 0 .1 2 4 5
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TOC_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Total Organic Carbon  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 2 0 8

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 4 2 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 2 3 5 .5 6 2 8 3 5 4 7

1 6 1 8 1 .0 0 5 7 9 2 2 9 1 .4 4 3 7 0 1 9 9

2 2 1 7 5 .8 5 2 1 1 4 9 9 0 .3 2 1 7 8 1 5 4

3 2 1 7 2 .4 6 3 0 2 5 1 4 0 .0 0 3 2 2 5 4 6

4 2 1 7 2 .1 5 5 2 5 8 4 6 0 .0 0 0 0 3 0 2 7

5 1 1 7 2 .1 5 2 4 4 6 1 5 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 8 3 5 0 .0 0 8 9 7 8 2 .0 4 0 .0 2 0 5

V a r ia n c e I n t e r c e p t 0 .0 8 0 0 0 0 .0 2 4 7 2 3 .2 4 0 .0 0 0 6

S P (P O W ) I n t e r c e p t 0 .2 1 0 0 0 .2 3 7 9 0 .8 8 0 .3 7 7 4

R e s id u a l 0 .0 7 1 5 5 0 .0 0 9 0 3 4 7 .9 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 7 2 .2

A IC  ( sm a lle r  is  b e t t e r ) 1 8 0 .2

A IC C  ( sm a lle r  is  b e t t e r ) 1 8 0 .4

B IC  ( sm a lle r  is  b e t t e r ) 1 8 6 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 2 4 .5 0 6 5 .3 3 6 5 1 3 .3 4 .9 7 0 .0 0 0 2

s e a s o n 1 - 0 .0 7 9 9 6 0 .1 8 8 7 2 2 - 0 .4 2 0 .6 7 5 8

s e a s o n 2 - 0 .2 4 9 2 0 .2 2 1 8 3 4 .6 - 1 .1 2 0 .2 6 8 9

s e a s o n 3 - 0 .1 7 8 9 0 .1 9 9 1 3 5 .2 - 0 .9 0 0 .3 7 5 1

s e a s o n 4 - 0 .1 4 3 0 0 .2 3 5 7 3 3 .3 - 0 .6 1 0 .5 4 8 2

s e a s o n 5 - 0 .1 0 0 7 0 .2 0 7 6 3 5 .2 - 0 .4 8 0 .6 3 0 8

s e a s o n 6 - 0 .1 8 4 9 0 .2 0 8 5 3 5 .5 - 0 .8 9 0 .3 8 1 0

s e a s o n 7 - 0 .1 5 9 7 0 .1 9 5 2 3 3 .9 - 0 .8 2 0 .4 1 8 9

s e a s o n 8 - 0 .2 6 4 0 0 .2 3 3 8 3 2 .3 - 1 .1 3 0 .2 6 7 1

s e a s o n 9 0 .0 8 6 8 6 0 .2 3 7 2 3 3 .7 0 .3 7 0 .7 1 6 6

s e a s o n 1 0 - 0 .2 0 0 8 0 .2 3 8 3 3 3 .7 - 0 .8 4 0 .4 0 5 4

s e a s o n 1 1 - 0 .1 3 2 0 0 .2 0 1 7 2 3 .7 - 0 .6 5 0 .5 1 9 2

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 6 3 2 0 .0 3 2 5 7 1 3 .2 - 5 .0 1 0 .0 0 0 2

t e m p _ d e v 0 .0 1 3 8 5 0 .0 3 9 3 3 1 0 9 0 .3 5 0 .7 2 5 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 2 5 .2 0 .3 8 0 .9 5 2 0

d a te 1 1 1 3 .2 2 5 .1 2 0 .0 0 0 2

t e m p _ d e v 1 1 0 9 0 .1 2 0 .7 2 5 4
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TP_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Total Phosphorous  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 5 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 7 4

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 3 6 .4 3 2 9 4 1 3 1

1 2 8 4 6 .7 1 3 7 5 8 6 2 0 .1 1 5 2 5 3 5 3

2 1 8 3 6 .9 6 4 9 1 8 5 6 0 .0 1 1 2 1 4 7 0

3 1 8 3 5 .9 9 5 3 3 0 9 5 0 .0 0 0 6 9 9 1 7

4 1 8 3 5 .9 3 7 1 1 8 3 9 0 .0 0 0 0 0 8 3 3

5 1 8 3 5 .9 3 6 4 6 1 5 6 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 3 3 2 0 .0 0 8 8 7 2 2 .6 3 0 .0 0 4 3

V a r ia n c e I n t e r c e p t 0 .4 4 9 3 0 .1 2 8 8 3 .4 9 0 .0 0 0 2

S P (P O W ) I n t e r c e p t 0 .6 4 3 4 0 .1 1 9 7 5 .3 7 < .0 0 0 1

R e s id u a l 0 .1 6 3 8 0 .0 1 1 3 1 1 4 .4 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 3 5 .9

A IC  ( sm a lle r  is  b e t t e r ) 8 4 3 .9

A IC C  ( sm a lle r  is  b e t t e r ) 8 4 4 .0

B IC  ( sm a lle r  is  b e t t e r ) 8 5 0 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 7 9 .2 5 9 9 .0 4 0 8 6 .4 3 - 1 .8 1 0 .1 1 7 0

s e a s o n 1 0 .3 5 0 8 0 .2 2 7 1 6 0 1 .5 5 0 .1 2 7 6

s e a s o n 2 0 .1 7 8 0 0 .2 8 2 7 6 8 .4 0 .6 3 0 .5 3 1 1

s e a s o n 3 0 .4 3 2 7 0 .3 0 1 7 6 9 .4 1 .4 3 0 .1 5 6 0

s e a s o n 4 0 .5 8 4 9 0 .3 3 6 0 6 8 1 .7 4 0 .0 8 6 3

s e a s o n 5 0 .1 4 0 4 0 .3 2 8 5 6 3 .7 0 .4 3 0 .6 7 0 6

s e a s o n 6 - 0 .0 8 9 4 1 0 .3 2 9 2 6 3 .3 - 0 .2 7 0 .7 8 6 8

s e a s o n 7 0 .1 0 2 9 0 .3 1 9 0 6 2 .5 0 .3 2 0 .7 4 8 0

s e a s o n 8 - 0 .0 2 4 7 1 0 .3 2 5 5 6 6 .8 - 0 .0 8 0 .9 3 9 7

s e a s o n 9 - 0 .1 6 3 2 0 .3 1 3 2 6 8 .5 - 0 .5 2 0 .6 0 3 9

s e a s o n 1 0 0 .4 1 2 8 0 .2 8 4 7 6 4 .9 1 .4 5 0 .1 5 1 9

s e a s o n 1 1 - 0 .1 2 2 4 0 .2 2 5 5 5 7 .6 - 0 .5 4 0 .5 8 9 5

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 9 0 3 8 0 .0 4 9 3 3 6 .4 3 1 .8 3 0 .1 1 3 3

t e m p _ d e v 0 .0 6 1 9 2 0 .0 3 8 8 0 2 9 8 1 .6 0 0 .1 1 1 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 6 .8 1 .5 8 0 .1 2 9 4

d a te 1 1 6 .4 3 3 .3 6 0 .1 1 3 3

t e m p _ d e v 1 2 9 8 2 .5 5 0 .1 1 1 6
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TSS_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Total Suspended Solids  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 7 6 3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7  3 7 8  3 7 9
3 8 1  3 8 2  3 2 2  3 2 3  3 2 4  3 2 5  3 3 4  3 3 5  3 3 6  3 3 7  3 3 8  3 4 6  3 4 7  3 4 8  3 4 9  3 5 0  3 5 1  3 5 2  3 5 7  3 5 8  3 5 9  3 6 0  3 6 1  3 6 2  3 6 3  3 6 4  3 6 5  3 6 6  3 7 0  3 7 1  3 7 2  3 7 3  3 7 4  3 7 5  3 7 6  3 7 7
3 7 8  3 7 9  3 8 1  3 8 2

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 3 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 2 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 2 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 1 5

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 1 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 3 0 .5 7 6 2 1 8 0 6

1 2 5 9 2 .8 0 2 6 4 4 7 7 0 .0 7 5 0 9 4 5 1

2 1 5 7 7 .4 7 6 2 1 0 5 3 0 .0 3 8 6 7 9 3 3

3 2 5 7 1 .1 1 2 6 8 5 0 8 0 .0 1 6 6 2 8 9 1

4 1 5 6 7 .7 9 0 2 5 3 7 5 0 .0 0 1 1 8 5 1 9

5 1 5 6 7 .5 6 8 6 9 1 0 7 0 .0 0 0 0 1 1 3 6

6 1 5 6 7 .5 6 6 6 6 9 0 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 6 4 0 0 .0 0 6 0 0 6 2 .7 3 0 .0 0 3 2

V a r ia n c e I n t e r c e p t 0 .2 0 6 4 0 .0 4 0 3 9 5 .1 1 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 4 6 8 0 .1 3 3 7 1 .8 5 0 .0 6 4 9

R e s id u a l 0 .1 0 6 2 0 .0 0 7 6 1 0 1 3 .9 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 6 7 .6

A IC  ( sm a lle r  is  b e t t e r ) 5 7 5 .6

A IC C  ( sm a lle r  is  b e t t e r ) 5 7 5 .6

B IC  ( sm a lle r  is  b e t t e r ) 5 8 2 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 3 7 .2 1 5 0 .3 9 3 1 2 4 .7 - 2 .7 2 0 .0 1 1 7

s e a s o n 1 0 .1 1 7 0 0 .2 0 9 6 5 2 .9 0 .5 6 0 .5 7 9 0

s e a s o n 2 0 .1 2 4 9 0 .2 3 1 2 7 0 .6 0 .5 4 0 .5 9 0 9

s e a s o n 3 0 .7 6 2 7 0 .2 3 6 3 7 0 .3 3 .2 3 0 .0 0 1 9

s e a s o n 4 0 .7 4 8 1 0 .2 8 6 9 6 9 .9 2 .6 1 0 .0 1 1 1

s e a s o n 5 0 .0 9 4 0 3 0 .2 3 5 5 6 6 .9 0 .4 0 0 .6 9 0 9

s e a s o n 6 0 .1 4 2 9 0 .2 3 5 9 6 7 .8 0 .6 1 0 .5 4 6 5

s e a s o n 7 0 .2 8 4 1 0 .2 2 7 3 6 5 .6 1 .2 5 0 .2 1 5 8

s e a s o n 8 0 .3 1 3 7 0 .2 4 1 5 6 6 .4 1 .3 0 0 .1 9 8 4

s e a s o n 9 0 .4 1 6 3 0 .2 5 2 7 6 8 .8 1 .6 5 0 .1 0 4 1

s e a s o n 1 0 0 .4 4 3 5 0 .2 6 3 6 6 9 .2 1 .6 8 0 .0 9 7 0

s e a s o n 1 1 0 .1 1 0 8 0 .2 0 9 0 5 2 .6 0 .5 3 0 .5 9 8 2

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 6 8 4 3 0 .0 2 5 1 0 2 4 .6 2 .7 3 0 .0 1 1 6

t e m p _ d e v 0 .0 5 2 0 2 0 .0 3 3 0 6 3 6 5 1 .5 7 0 .1 1 6 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 8 .4 1 .8 1 0 .0 7 3 4

d a te 1 1 2 4 .6 7 .4 3 0 .0 1 1 6

t e m p _ d e v 1 3 6 5 2 .4 8 0 .1 1 6 5
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum San Carlos Bay

Parameter = Turbidity  (NTU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 9 7 .1 5 7 1 7 3 4 6

1 2 7 2 1 .8 1 9 8 7 2 7 7 0 .3 8 7 2 2 1 7 7

2 2 7 1 8 .7 2 1 4 5 9 5 9 0 .2 7 8 8 6 7 7 5

3 1 7 1 3 .6 5 5 6 3 0 6 0 0 .0 3 4 6 6 7 9 7

4 1 7 1 2 .9 8 8 9 0 6 7 2 0 .0 0 0 8 5 6 2 4

5 1 7 1 2 .9 7 2 9 3 3 6 9 0 .0 0 0 0 0 0 3 0

6 1 7 1 2 .9 7 2 9 2 8 1 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 1 7 6 0 .0 1 0 0 4 1 .1 7 0 .1 2 0 7

V a r ia n c e I n t e r c e p t 0 .2 7 5 0 0 .0 5 9 5 4 4 .6 2 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 1 4 5 0 .1 1 2 8 4 .5 6 < .0 0 0 1

R e s id u a l 0 .1 9 3 2 0 .0 1 7 4 7 1 1 .0 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 1 3 .0

A IC  ( sm a lle r  is  b e t t e r ) 7 2 1 .0

A IC C  ( sm a lle r  is  b e t t e r ) 7 2 1 .1

B IC  ( sm a lle r  is  b e t t e r ) 7 3 0 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 2 9 .6 6 6 0 6 6 .9 2 7 2 1 2 .4 - 0 .4 4 0 .6 6 5 2

s e a s o n 1 - 0 .2 1 4 4 0 .2 1 3 7 8 2 .3 - 1 .0 0 0 .3 1 8 6

s e a s o n 2 - 0 .0 3 6 4 6 0 .2 4 7 7 8 7 .7 - 0 .1 5 0 .8 8 3 3

s e a s o n 3 - 0 .1 4 5 1 0 .2 5 9 9 8 4 .7 - 0 .5 6 0 .5 7 8 1

s e a s o n 4 0 .2 9 0 0 0 .2 6 7 1 8 1 .7 1 .0 9 0 .2 8 0 8

s e a s o n 5 - 0 .1 4 8 6 0 .2 6 9 9 7 8 .4 - 0 .5 5 0 .5 8 3 4

s e a s o n 6 0 .3 2 5 0 0 .2 6 9 9 7 6 .6 1 .2 0 0 .2 3 2 3

s e a s o n 7 0 .0 7 4 2 6 0 .2 6 8 5 7 7 .8 0 .2 8 0 .7 8 2 9

s e a s o n 8 0 .0 4 1 0 7 0 .2 6 6 1 8 2 .4 0 .1 5 0 .8 7 7 7

s e a s o n 9 - 0 .2 0 3 3 0 .2 5 9 2 8 7 .2 - 0 .7 8 0 .4 3 4 9

s e a s o n 1 0 - 0 .1 5 8 8 0 .2 4 3 3 8 5 .5 - 0 .6 5 0 .5 1 5 8

s e a s o n 1 1 - 0 .3 5 0 6 0 .2 0 8 4 7 8 .8 - 1 .6 8 0 .0 9 6 4

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 4 9 4 0 .0 3 3 3 3 1 2 .4 0 .4 5 0 .6 6 1 8

t e m p _ d e v 0 .0 0 7 2 9 5 0 .0 3 6 1 6 2 8 0 0 .2 0 0 .8 4 0 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 8 1 .6 0 0 .1 1 4 1

d a te 1 1 1 2 .4 0 .2 0 0 .6 6 1 8

t e m p _ d e v 1 2 8 0 0 .0 4 0 .8 4 0 3
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = BOD 5-Day  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 1 7

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 1 8 .2 5 7 7 8 3 3 7

1 2 1 1 1 3 .3 2 4 7 9 5 5 3 0 .0 0 4 9 4 8 2 5

2 1 1 1 1 2 .2 6 4 5 9 9 0 3 0 .0 0 0 5 9 2 2 3

3 1 1 1 1 2 .1 4 9 2 0 3 5 5 0 .0 0 0 0 1 1 4 8

4 1 1 1 1 2 .1 4 7 0 5 9 4 8 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 7 9 0 0 .0 2 5 5 9 0 .7 0 0 .2 4 2 1

V a r ia n c e I n t e r c e p t 0 .5 0 2 2 0 .1 7 1 8 2 .9 2 0 .0 0 1 7

S P (P O W ) I n t e r c e p t 0 .7 6 7 4 0 .0 9 7 4 1 7 .8 8 < .0 0 0 1

R e s id u a l 0 .6 3 4 0 0 .0 5 4 8 9 1 1 .5 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 1 1 2 .1

A IC  ( sm a lle r  is  b e t t e r ) 1 1 2 0 .1

A IC C  ( sm a lle r  is  b e t t e r ) 1 1 2 0 .2

B IC  ( sm a lle r  is  b e t t e r ) 1 1 2 9 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 2 2 .9 7 1 2 5 .1 2 5 .2 2 .5 8 0 .0 4 7 5

s e a s o n 1 - 0 .1 2 3 0 0 .2 6 9 9 1 0 9 - 0 .4 6 0 .6 4 9 4

s e a s o n 2 - 0 .1 3 5 4 0 .3 0 7 9 7 5 .6 - 0 .4 4 0 .6 6 1 4

s e a s o n 3 - 0 .0 5 9 5 8 0 .3 2 5 1 6 2 - 0 .1 8 0 .8 5 5 2

s e a s o n 4 - 0 .1 0 3 3 0 .3 4 1 8 6 2 .6 - 0 .3 0 0 .7 6 3 4

s e a s o n 5 0 .0 7 2 0 4 0 .3 5 0 0 6 1 .9 0 .2 1 0 .8 3 7 6

s e a s o n 6 0 .3 0 5 7 0 .3 5 0 9 6 1 0 .8 7 0 .3 8 7 1

s e a s o n 7 0 .4 5 3 4 0 .3 4 6 6 6 0 .6 1 .3 1 0 .1 9 5 8

s e a s o n 8 0 .2 8 6 1 0 .3 3 9 1 6 2 .3 0 .8 4 0 .4 0 2 1

s e a s o n 9 - 0 .0 2 6 0 4 0 .3 2 4 8 6 6 .5 - 0 .0 8 0 .9 3 6 4

s e a s o n 1 0 0 .0 1 8 4 8 0 .3 0 0 2 7 5 .2 0 .0 6 0 .9 5 1 1

s e a s o n 1 1 - 0 .4 6 3 1 0 .2 7 5 7 1 1 8 - 1 .6 8 0 .0 9 5 6

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 6 0 2 0 .0 6 2 3 2 5 .2 - 2 .5 7 0 .0 4 8 2

t e m p _ d e v 0 .1 2 9 8 0 .0 5 4 6 0 2 2 9 2 .3 8 0 .0 1 8 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 4 .3 0 .8 7 0 .5 7 0 0

d a te 1 1 5 .2 6 .6 1 0 .0 4 8 2

t e m p _ d e v 1 2 2 9 5 .6 6 0 .0 1 8 2



-2

-1

0

1

2

3

4

5

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
CHLAC_ugl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Chlorophyll-a (Corrected)  (ug/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 1 1 .7 6 3 0 1 4 7 9

1 2 4 0 9 .2 4 3 0 2 2 1 6 0 .0 9 4 3 6 1 0 2

2 1 3 9 0 .0 7 5 5 9 7 2 8 0 .0 1 3 2 9 0 8 7

3 1 3 8 7 .4 0 7 9 6 6 4 4 0 .0 0 0 6 4 4 9 6

4 1 3 8 7 .2 8 3 6 0 2 3 1 0 .0 0 0 0 1 0 9 7

5 1 3 8 7 .2 8 1 5 7 1 6 1 0 .0 0 0 0 0 0 0 1

6 1 3 8 7 .2 8 1 5 6 9 4 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 5 8 4 7 0 .0 1 2 9 3 4 .5 2 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .3 6 0 7 0 .1 0 1 7 3 .5 5 0 .0 0 0 2

S P (P O W ) I n t e r c e p t 0 .7 2 6 0 0 .0 7 9 9 7 9 .0 8 < .0 0 0 1

R e s id u a l 0 .0 5 6 1 7 0 .0 0 5 0 2 7 1 1 .1 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 3 8 7 .3

A IC  ( sm a lle r  is  b e t t e r ) 3 9 5 .3

A IC C  ( sm a lle r  is  b e t t e r ) 3 9 5 .4

B IC  ( sm a lle r  is  b e t t e r ) 4 0 4 .3

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 1 6 .7 9 9 8 .8 9 0 8 7 .1 9 1 .1 8 0 .2 7 5 2

s e a s o n 1 - 0 .2 0 7 0 0 .1 7 3 4 8 3 .6 - 1 .1 9 0 .2 3 5 8

s e a s o n 2 - 0 .2 6 0 2 0 .2 1 5 0 8 2 .1 - 1 .2 1 0 .2 2 9 6

s e a s o n 3 - 0 .4 3 2 5 0 .2 3 9 1 8 1 .7 - 1 .8 1 0 .0 7 4 2

s e a s o n 4 - 0 .2 8 5 2 0 .2 5 2 3 7 9 - 1 .1 3 0 .2 6 1 7

s e a s o n 5 - 0 .4 1 4 2 0 .2 5 9 0 7 6 .6 - 1 .6 0 0 .1 1 3 9

s e a s o n 6 0 .0 2 1 3 3 0 .2 6 0 7 7 5 .7 0 .0 8 0 .9 3 5 0

s e a s o n 7 0 .2 7 0 1 0 .2 5 7 9 7 6 .6 1 .0 5 0 .2 9 8 2

s e a s o n 8 0 .6 0 9 6 0 .2 5 0 0 7 9 .1 2 .4 4 0 .0 1 7 0

s e a s o n 9 0 .8 0 9 0 0 .2 3 5 3 8 1 .5 3 .4 4 0 .0 0 0 9

s e a s o n 1 0 0 .4 6 5 5 0 .2 0 9 6 8 1 .2 2 .2 2 0 .0 2 9 1

s e a s o n 1 1 0 .3 1 2 5 0 .1 6 6 9 8 4 .5 1 .8 7 0 .0 6 4 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 5 6 2 4 0 .0 4 9 2 6 7 .1 9 - 1 .1 4 0 .2 9 0 1

t e m p _ d e v 0 .0 6 0 9 3 0 .0 2 5 4 2 3 7 7 2 .4 0 0 .0 1 7 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 9 .4 2 .8 2 0 .0 0 3 7

d a te 1 1 7 .1 9 1 .3 0 0 .2 9 0 1

t e m p _ d e v 1 3 7 7 5 .7 4 0 .0 1 7 0
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
COLOR

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Color  (PCU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 5 4 7 .7 7 3 1 2 6 9 3

1 2 1 2 3 2 .3 2 4 3 1 9 8 9 0 .0 3 5 5 8 1 5 9

2 1 1 2 2 2 .3 7 0 2 2 3 9 5 0 .0 0 3 4 6 4 5 4

3 1 1 2 2 1 .4 8 5 0 7 8 0 6 0 .0 0 0 0 7 8 4 8

4 1 1 2 2 1 .4 6 6 1 2 1 7 8 0 .0 0 0 0 0 0 1 2

5 1 1 2 2 1 .4 6 6 0 9 2 9 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .6 7 8 8 0 .1 4 4 0 4 .7 1 < .0 0 0 1

V a r ia n c e I n t e r c e p t 1 .6 3 4 7 0 .4 7 5 1 3 .4 4 0 .0 0 0 3

S P (P O W ) I n t e r c e p t 0 .7 3 9 6 0 .0 8 0 9 1 9 .1 4 < .0 0 0 1

R e s id u a l 0 .4 7 1 0 0 .0 4 2 5 8 1 1 .0 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 2 2 1 .5

A IC  ( sm a lle r  is  b e t t e r ) 1 2 2 9 .5

A IC C  ( sm a lle r  is  b e t t e r ) 1 2 2 9 .6

B IC  ( sm a lle r  is  b e t t e r ) 1 2 3 8 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 3 4 8 .7 5 2 1 6 .0 1 6 .9 - 1 .6 1 0 .1 5 1 0

s e a s o n 1 0 .1 1 8 4 0 .3 8 5 1 8 6 .1 0 .3 1 0 .7 5 9 3

s e a s o n 2 0 .0 3 5 1 0 0 .4 6 9 2 7 8 0 .0 7 0 .9 4 0 6

s e a s o n 3 - 0 .0 2 3 1 2 0 .5 1 9 7 7 6 .9 - 0 .0 4 0 .9 6 4 6

s e a s o n 4 0 .2 4 4 6 0 .5 4 5 7 7 5 0 .4 5 0 .6 5 5 3

s e a s o n 5 - 0 .0 9 1 8 6 0 .5 5 8 9 7 3 - 0 .1 6 0 .8 6 9 9

s e a s o n 6 - 0 .4 1 5 9 0 .5 6 2 2 7 2 .3 - 0 .7 4 0 .4 6 1 8

s e a s o n 7 - 1 .0 9 2 2 0 .5 5 6 4 7 3 - 1 .9 6 0 .0 5 3 5

s e a s o n 8 - 1 .8 9 2 3 0 .5 4 0 5 7 4 .7 - 3 .5 0 0 .0 0 0 8

s e a s o n 9 - 1 .9 4 3 0 0 .5 1 0 8 7 6 .9 - 3 .8 0 0 .0 0 0 3

s e a s o n 1 0 - 1 .1 5 6 6 0 .4 5 7 1 7 7 .2 - 2 .5 3 0 .0 1 3 4

s e a s o n 1 1 - 0 .3 5 7 5 0 .3 7 4 4 9 0 .2 - 0 .9 5 0 .3 4 2 1

s e a s o n 1 2 0 . . . .

d a te 1 0 .1 7 8 3 0 .1 0 7 6 6 .9 1 .6 6 0 .1 4 2 0

t e m p _ d e v 0 .0 2 9 7 1 0 .0 6 8 1 6 3 1 0 0 .4 4 0 .6 6 3 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 0 .3 2 .3 1 0 .0 1 6 1

d a te 1 1 6 .9 2 .7 5 0 .1 4 2 0

t e m p _ d e v 1 3 1 0 0 .1 9 0 .6 6 3 2
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COND

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Specific Conductance  (uS/cm) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 5 1 9 .5 3 6 2 5 4 7 7

1 3 1 4 4 8 .1 1 5 9 3 7 0 0 0 .0 0 9 8 1 1 5 7

2 2 1 4 4 4 .6 4 9 3 0 4 4 4 0 .0 0 5 5 7 4 3 7

3 1 1 4 4 2 .5 5 6 6 5 8 6 9 0 .0 0 0 0 8 9 2 8

4 1 1 4 4 2 .5 2 5 4 6 1 7 5 0 .0 0 0 0 0 0 0 2

5 1 1 4 4 2 .5 2 5 4 5 6 0 5 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .2 2 7 1 0 .0 8 1 0 6 2 .8 0 0 .0 0 2 5

V a r ia n c e I n t e r c e p t 0 .7 1 8 5 0 .1 7 8 4 4 .0 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 4 6 4 0 .1 7 6 7 2 .5 3 0 .0 1 1 5

R e s id u a l 1 .2 4 2 4 0 .1 0 8 1 1 1 .5 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 4 4 2 .5

A IC  ( sm a lle r  is  b e t t e r ) 1 4 5 0 .5

A IC C  ( sm a lle r  is  b e t t e r ) 1 4 5 0 .6

B IC  ( sm a lle r  is  b e t t e r ) 1 4 5 9 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 3 3 .8 6 1 0 4 .4 2 1 1 3 .2 0 0 .0 0 8 5

s e a s o n 1 0 .9 5 4 7 0 .4 2 6 6 6 2 .3 2 .2 4 0 .0 2 8 8

s e a s o n 2 0 .3 7 4 7 0 .4 7 5 8 7 0 .8 0 .7 9 0 .4 3 3 6

s e a s o n 3 - 0 .4 0 3 5 0 .4 8 9 6 7 8 .5 - 0 .8 2 0 .4 1 2 3

s e a s o n 4 - 1 .1 1 6 9 0 .4 9 7 3 8 2 .4 - 2 .2 5 0 .0 2 7 4

s e a s o n 5 - 1 .7 2 0 9 0 .4 9 7 9 8 1 .4 - 3 .4 6 0 .0 0 0 9

s e a s o n 6 - 2 .4 7 4 1 0 .4 9 6 3 8 0 .3 - 4 .9 8 < .0 0 0 1

s e a s o n 7 - 2 .2 7 6 7 0 .4 9 5 1 8 0 .4 - 4 .6 0 < .0 0 0 1

s e a s o n 8 - 2 .7 8 3 1 0 .4 9 5 8 8 2 .1 - 5 .6 1 < .0 0 0 1

s e a s o n 9 - 2 .3 8 6 4 0 .4 9 0 5 8 0 .5 - 4 .8 7 < .0 0 0 1

s e a s o n 1 0 - 1 .7 8 0 2 0 .4 7 0 1 6 9 - 3 .7 9 0 .0 0 0 3

s e a s o n 1 1 - 0 .7 6 2 8 0 .4 2 2 8 6 0 .4 - 1 .8 0 0 .0 7 6 2

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 6 2 4 0 .0 5 2 0 1 1 1 - 3 .1 2 0 .0 0 9 7

t e m p _ d e v - 0 .1 9 4 3 0 .0 8 5 6 9 2 3 3 - 2 .2 7 0 .0 2 4 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 2 .3 7 .9 0 < .0 0 0 1

d a te 1 1 1 1 9 .7 4 0 .0 0 9 7

t e m p _ d e v 1 2 3 3 5 .1 4 0 .0 2 4 3
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15

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
DO_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Dissolved Oxygen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 7 3 3 .1 4 4 3 5 8 8 9

1 2 4 7 9 .1 4 0 3 0 3 9 7 0 .0 5 5 0 1 0 6 9

2 1 4 7 0 .4 0 1 4 1 4 8 2 0 .0 0 9 2 5 5 0 9

3 2 4 6 8 .8 8 3 2 5 7 3 5 0 .0 0 1 0 0 1 3 2

4 1 4 6 8 .7 3 4 4 7 0 0 3 0 .0 0 0 0 0 8 4 7

5 1 4 6 8 .7 3 3 2 7 3 6 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 4 9 8 1 0 .0 1 2 3 5 4 .0 3 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .2 1 7 0 0 .0 5 3 1 9 4 .0 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 4 4 6 0 .0 8 9 2 0 7 .2 3 < .0 0 0 1

R e s id u a l 0 .0 8 4 0 2 0 .0 0 7 4 4 2 1 1 .2 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 6 8 .7

A IC  ( sm a lle r  is  b e t t e r ) 4 7 6 .7

A IC C  ( sm a lle r  is  b e t t e r ) 4 7 6 .8

B IC  ( sm a lle r  is  b e t t e r ) 4 8 5 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 5 2 .1 6 1 5 6 9 .0 6 1 7 9 .7 7 0 .7 6 0 .4 6 7 9

s e a s o n 1 - 0 .1 8 1 0 0 .1 6 0 8 9 0 .1 - 1 .1 3 0 .2 6 3 2

s e a s o n 2 - 0 .2 6 1 5 0 .1 9 2 5 8 5 .8 - 1 .3 6 0 .1 7 7 8

s e a s o n 3 - 0 .5 3 2 8 0 .2 0 9 2 8 3 .4 - 2 .5 5 0 .0 1 2 7

s e a s o n 4 - 0 .4 6 8 4 0 .2 1 7 9 7 9 .3 - 2 .1 5 0 .0 3 4 7

s e a s o n 5 - 0 .0 5 0 6 5 0 .2 2 1 8 7 5 .5 - 0 .2 3 0 .8 2 0 0

s e a s o n 6 - 0 .0 3 4 7 8 0 .2 2 2 6 7 4 .1 - 0 .1 6 0 .8 7 6 3

s e a s o n 7 0 .5 4 9 6 0 .2 2 0 9 7 5 .5 2 .4 9 0 .0 1 5 0

s e a s o n 8 0 .5 5 8 8 0 .2 1 6 3 7 9 .6 2 .5 8 0 .0 1 1 6

s e a s o n 9 0 .7 5 4 7 0 .2 0 6 7 8 4 3 .6 5 0 .0 0 0 5

s e a s o n 1 0 0 .5 6 8 8 0 .1 8 8 3 8 5 .1 3 .0 2 0 .0 0 3 3

s e a s o n 1 1 0 .2 0 8 5 0 .1 5 6 3 9 1 .5 1 .3 3 0 .1 8 5 6

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 2 5 2 4 0 .0 3 4 4 0 9 .7 7 - 0 .7 3 0 .4 8 0 4

t e m p _ d e v 0 .0 1 4 1 9 0 .0 2 7 7 8 3 3 9 0 .5 1 0 .6 0 9 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 3 .6 4 .3 6 < .0 0 0 1

d a te 1 1 9 .7 7 0 .5 4 0 .4 8 0 4

t e m p _ d e v 1 3 3 9 0 .2 6 0 .6 0 9 9
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 Date
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Log Scale
DSI_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Dissolved Silica (as SiO2)  (mg/L) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 2 9 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 2 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 7 0 .5 7 5 8 2 5 6 8

1 3 8 4 9 .0 3 8 6 3 6 2 4 0 .0 0 2 7 2 4 5 6

2 1 8 4 8 .5 2 8 0 5 4 3 0 0 .0 0 0 2 0 7 3 0

3 1 8 4 8 .4 9 2 8 3 5 0 5 0 .0 0 0 0 0 1 1 2

4 1 8 4 8 .4 9 2 6 5 2 6 8 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 4 6 1 8 0 .0 4 7 7 9 0 .9 7 0 .1 6 6 9

V a r ia n c e I n t e r c e p t 0 .2 1 6 4 0 .0 9 2 5 4 2 .3 4 0 .0 0 9 7

S P (P O W ) I n t e r c e p t 0 .7 1 0 5 0 .1 6 0 3 4 .4 3 < .0 0 0 1

R e s id u a l 0 .8 0 6 5 0 .0 8 7 3 9 9 .2 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 4 8 .5

A IC  ( sm a lle r  is  b e t t e r ) 8 5 6 .5

A IC C  ( sm a lle r  is  b e t t e r ) 8 5 6 .6

B IC  ( sm a lle r  is  b e t t e r ) 8 6 5 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 6 0 .3 4 8 7 .0 4 4 8 6 .9 9 1 .8 4 0 .1 0 8 1

s e a s o n 1 - 0 .1 2 0 6 0 .3 1 8 8 1 0 8 - 0 .3 8 0 .7 0 5 9

s e a s o n 2 - 0 .1 3 4 1 0 .3 3 3 6 6 7 .1 - 0 .4 0 0 .6 8 9 1

s e a s o n 3 0 .0 0 9 3 7 0 0 .3 4 1 9 6 1 .7 0 .0 3 0 .9 7 8 2

s e a s o n 4 - 0 .3 7 4 2 0 .3 4 5 5 6 0 .8 - 1 .0 8 0 .2 8 3 0

s e a s o n 5 0 .5 7 4 6 0 .3 7 9 4 5 9 .1 1 .5 1 0 .1 3 5 2

s e a s o n 6 0 .0 0 2 6 1 5 0 .3 7 5 3 5 7 .9 0 .0 1 0 .9 9 4 5

s e a s o n 7 0 .4 3 5 5 0 .3 4 9 7 5 4 .5 1 .2 5 0 .2 1 8 3

s e a s o n 8 0 .7 5 1 3 0 .3 5 9 9 5 8 .3 2 .0 9 0 .0 4 1 2

s e a s o n 9 0 .8 9 0 7 0 .3 5 2 5 6 4 .2 2 .5 3 0 .0 1 4 0

s e a s o n 1 0 0 .6 6 7 0 0 .3 3 1 2 7 4 .7 2 .0 1 0 .0 4 7 6

s e a s o n 1 1 - 0 .0 0 2 3 2 0 .3 2 2 9 1 1 1 - 0 .0 1 0 .9 9 4 3

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 7 8 9 0 0 .0 4 3 3 5 6 .9 9 - 1 .8 2 0 .1 1 1 6

t e m p _ d e v - 0 .0 6 5 7 2 0 .0 6 8 7 5 1 4 6 - 0 .9 6 0 .3 4 0 7



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 8 .2 2 .5 0 0 .0 1 0 6

d a te 1 1 6 .9 9 3 .3 1 0 .1 1 1 6

t e m p _ d e v 1 1 4 6 0 .9 1 0 .3 4 0 7
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Log Scale
Kd

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Light Attenuation Coefficient  (1/m) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 5 8 .6 0 5 9 9 3 6 9

1 3 1 1 1 1 .8 5 9 1 1 9 1 4 0 .0 6 3 7 0 1 8 3

2 2 1 1 0 3 .6 7 5 2 1 5 6 6 0 .0 2 9 9 9 1 5 7

3 2 1 0 9 8 .3 2 5 0 4 2 5 6 0 .0 0 0 1 5 5 0 6

4 1 1 0 9 8 .2 9 7 2 9 5 0 3 0 .0 0 0 0 0 0 2 9

5 1 1 0 9 8 .2 9 7 2 4 4 7 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 4 6 6 8 0 .0 2 7 6 0 1 .6 9 0 .0 4 5 4

V a r ia n c e I n t e r c e p t 0 .3 4 2 0 0 .0 7 9 2 8 4 .3 1 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 8 8 2 0 .1 5 4 3 1 .2 2 0 .2 2 2 6

R e s id u a l 0 .5 4 0 3 0 .0 4 6 9 2 1 1 .5 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 9 8 .3

A IC  ( sm a lle r  is  b e t t e r ) 1 1 0 6 .3

A IC C  ( sm a lle r  is  b e t t e r ) 1 1 0 6 .4

B IC  ( sm a lle r  is  b e t t e r ) 1 1 1 5 .3

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 4 1 .2 0 7 5 5 9 .2 6 7 5 2 1 .8 - 0 .7 0 0 .4 9 4 2

s e a s o n 1 - 0 .2 8 2 6 0 .3 1 6 2 6 6 .7 - 0 .8 9 0 .3 7 4 7

s e a s o n 2 - 0 .5 6 0 1 0 .3 3 7 6 8 4 .5 - 1 .6 6 0 .1 0 0 9

s e a s o n 3 - 0 .4 5 9 4 0 .3 3 5 2 8 2 .3 - 1 .3 7 0 .1 7 4 2

s e a s o n 4 - 0 .6 4 1 1 0 .3 3 6 2 8 3 .5 - 1 .9 1 0 .0 6 0 0

s e a s o n 5 0 .0 1 1 2 8 0 .3 3 5 9 8 3 .2 0 .0 3 0 .9 7 3 3

s e a s o n 6 - 0 .1 6 5 1 0 .3 3 4 4 8 2 .2 - 0 .4 9 0 .6 2 2 8

s e a s o n 7 - 0 .3 2 1 0 0 .3 3 3 7 8 1 .8 - 0 .9 6 0 .3 3 8 9

s e a s o n 8 - 0 .1 4 2 9 0 .3 3 5 7 8 3 .4 - 0 .4 3 0 .6 7 1 5

s e a s o n 9 0 .0 7 8 2 9 0 .3 3 7 1 8 5 .6 0 .2 3 0 .8 1 6 9

s e a s o n 1 0 - 0 .1 9 1 9 0 .3 3 5 0 8 4 .6 - 0 .5 7 0 .5 6 8 3

s e a s o n 1 1 0 .1 3 6 4 0 .3 1 5 2 6 3 .9 0 .4 3 0 .6 6 6 6

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 8 9 2 0 .0 2 9 5 2 2 1 .8 0 .6 4 0 .5 2 8 1

t e m p _ d e v 0 .0 3 4 3 4 0 .0 5 6 6 9 2 8 2 0 .6 1 0 .5 4 5 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 9 .4 1 .0 5 0 .4 1 6 0

d a te 1 1 2 1 .8 0 .4 1 0 .5 2 8 1

t e m p _ d e v 1 2 8 2 0 .3 7 0 .5 4 5 1
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 Date
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Log Scale
NH3_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Ammonia as N Total  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 1 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 5 0 3 .9 5 3 5 4 9 6 4

1 3 1 2 6 9 .5 2 7 1 1 2 4 3 0 .5 3 7 8 6 9 3 2

2 2 1 2 5 9 .9 7 8 7 0 2 4 5 0 .0 1 8 8 4 0 8 5

3 2 1 2 5 4 .1 8 3 5 1 1 8 7 0 .0 1 2 0 8 6 9 1

4 2 1 2 5 2 .1 2 1 0 7 0 2 9 0 .0 0 5 3 5 7 1 6

5 1 1 2 5 0 .6 1 8 2 3 7 9 3 0 .0 0 0 2 3 1 8 2

6 1 1 2 5 0 .5 5 6 3 4 9 3 1 0 .0 0 0 0 0 2 1 1

7 1 1 2 5 0 .5 5 5 8 1 2 1 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 8 0 1 0 .0 5 5 8 7 3 .2 2 0 .0 0 0 6

V a r ia n c e I n t e r c e p t 1 .4 9 6 0 0 .3 3 9 3 4 .4 1 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 7 0 1 0 .0 9 8 4 0 5 .7 9 < .0 0 0 1

R e s id u a l 0 .6 1 9 1 0 .0 5 4 3 1 1 1 .4 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 2 5 0 .6

A IC  ( sm a lle r  is  b e t t e r ) 1 2 5 8 .6

A IC C  ( sm a lle r  is  b e t t e r ) 1 2 5 8 .7

B IC  ( sm a lle r  is  b e t t e r ) 1 2 6 7 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 0 6 .3 8 1 6 5 .0 6 1 1 .6 1 .8 6 0 .0 8 9 0

s e a s o n 1 - 0 .0 0 7 7 6 0 .4 5 2 0 7 7 .8 - 0 .0 2 0 .9 8 6 4

s e a s o n 2 0 .0 0 8 0 7 8 0 .5 3 5 1 7 9 .2 0 .0 2 0 .9 8 8 0

s e a s o n 3 - 0 .6 1 4 1 0 .5 7 2 8 7 7 .4 - 1 .0 7 0 .2 8 7 0

s e a s o n 4 - 0 .9 9 9 0 0 .5 9 2 4 7 3 .5 - 1 .6 9 0 .0 9 6 0

s e a s o n 5 - 0 .5 4 3 5 0 .6 0 0 3 6 9 .8 - 0 .9 1 0 .3 6 8 4

s e a s o n 6 - 0 .6 2 4 1 0 .6 0 1 5 6 8 .4 - 1 .0 4 0 .3 0 3 2

s e a s o n 7 0 .1 0 5 3 0 .6 0 9 8 7 1 .3 0 .1 7 0 .8 6 3 4

s e a s o n 8 0 .1 5 3 6 0 .5 8 9 2 7 4 0 .2 6 0 .7 9 5 0

s e a s o n 9 1 .2 0 5 0 0 .5 6 8 2 7 8 .3 2 .1 2 0 .0 3 7 1

s e a s o n 1 0 0 .3 6 8 6 0 .5 2 5 0 7 8 .3 0 .7 0 0 .4 8 4 7

s e a s o n 1 1 0 .4 3 7 1 0 .4 3 9 5 7 7 0 .9 9 0 .3 2 3 0

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 5 4 1 0 .0 8 2 2 1 1 1 .6 - 1 .8 7 0 .0 8 6 2

t e m p _ d e v 0 .0 0 6 9 3 5 0 .0 7 4 2 0 3 5 1 0 .0 9 0 .9 2 5 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 3 1 .6 2 0 .1 1 1 4

d a te 1 1 1 1 .6 3 .5 2 0 .0 8 6 2

t e m p _ d e v 1 3 5 1 0 .0 1 0 .9 2 5 6
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Nitrate+Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 1 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 3 1 9 .2 8 2 6 1 7 8 6

1 2 1 1 2 9 .0 1 1 4 6 0 8 1 0 .0 1 5 8 3 9 4 7

2 1 1 1 2 5 .1 6 3 0 4 2 9 9 0 .0 0 6 2 6 8 9 3

3 2 1 1 2 3 .9 9 5 6 5 4 0 3 0 .0 0 1 0 4 7 0 2

4 1 1 1 2 3 .7 8 5 2 7 5 7 8 0 .0 0 0 0 0 5 8 5

5 1 1 1 2 3 .7 8 4 1 4 1 0 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 4 9 6 0 .0 4 5 8 7 3 .2 6 0 .0 0 0 6

V a r ia n c e I n t e r c e p t 0 .8 6 2 2 0 .2 1 8 0 3 .9 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 4 4 4 0 .0 9 8 8 6 6 .5 2 < .0 0 0 1

R e s id u a l 0 .5 0 0 6 0 .0 4 4 2 9 1 1 .3 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 1 2 3 .8

A IC  ( sm a lle r  is  b e t t e r ) 1 1 3 1 .8

A IC C  ( sm a lle r  is  b e t t e r ) 1 1 3 1 .9

B IC  ( sm a lle r  is  b e t t e r ) 1 1 4 0 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 4 8 .5 4 1 3 7 .7 7 9 .1 4 2 .5 3 0 .0 3 1 9

s e a s o n 1 - 0 .2 5 1 5 0 .3 3 7 8 8 0 .2 - 0 .7 4 0 .4 5 8 6

s e a s o n 2 - 0 .1 8 4 2 0 .3 9 9 1 7 4 .9 - 0 .4 6 0 .6 4 5 8

s e a s o n 3 - 0 .5 4 2 7 0 .4 3 0 2 7 4 .2 - 1 .2 6 0 .2 1 1 1

s e a s o n 4 - 0 .4 9 9 7 0 .4 4 8 3 7 3 .2 - 1 .1 1 0 .2 6 8 6

s e a s o n 5 - 0 .4 5 8 7 0 .4 5 6 0 7 1 - 1 .0 1 0 .3 1 7 8

s e a s o n 6 - 0 .1 0 0 3 0 .4 5 7 4 7 0 - 0 .2 2 0 .8 2 7 1

s e a s o n 7 0 .3 0 8 6 0 .4 5 3 7 7 0 .7 0 .6 8 0 .4 9 8 5

s e a s o n 8 0 .0 1 8 6 7 0 .4 5 4 6 7 3 .2 0 .0 4 0 .9 6 7 4

s e a s o n 9 0 .7 3 1 4 0 .4 3 6 4 7 4 .7 1 .6 8 0 .0 9 7 9

s e a s o n 1 0 0 .3 2 7 9 0 .3 9 0 7 7 3 .9 0 .8 4 0 .4 0 4 0

s e a s o n 1 1 - 0 .3 1 2 5 0 .3 2 9 0 8 1 .3 - 0 .9 5 0 .3 4 5 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 7 6 1 0 .0 6 8 6 2 9 .1 4 - 2 .5 7 0 .0 3 0 0

t e m p _ d e v - 0 .0 3 1 0 2 0 .0 6 2 7 0 3 0 1 - 0 .4 9 0 .6 2 1 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 3 .3 1 .3 6 0 .2 0 9 2

d a te 1 1 9 .1 4 6 .5 9 0 .0 3 0 0

t e m p _ d e v 1 3 0 1 0 .2 4 0 .6 2 1 1
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 1 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 5 0 9 .0 1 5 9 9 7 0 6

1 3 1 2 9 2 .6 2 8 8 3 4 8 6 0 .0 4 3 2 8 8 6 5

2 2 1 2 7 9 .2 8 5 0 0 5 2 3 0 .0 1 7 2 4 0 3 4

3 2 1 2 7 5 .8 4 4 9 3 9 4 0 0 .0 1 4 9 2 3 8 2

4 1 1 2 7 1 .1 5 8 7 7 0 6 0 0 .0 0 2 1 5 7 2 8

5 1 1 2 7 0 .5 5 0 5 4 2 8 1 0 .0 0 0 0 5 0 2 9

6 1 1 2 7 0 .5 3 7 0 2 1 6 0 0 .0 0 0 0 0 0 0 2

7 1 1 2 7 0 .5 3 7 0 1 7 5 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 8 7 8 0 .0 6 0 0 9 3 .1 3 0 .0 0 0 9

V a r ia n c e I n t e r c e p t 1 .5 2 0 1 0 .3 4 1 4 4 .4 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 5 8 2 0 .1 0 0 6 5 .5 5 < .0 0 0 1

R e s id u a l 0 .6 7 2 4 0 .0 5 9 4 1 1 1 .3 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 2 7 0 .5

A IC  ( sm a lle r  is  b e t t e r ) 1 2 7 8 .5

A IC C  ( sm a lle r  is  b e t t e r ) 1 2 7 8 .6

B IC  ( sm a lle r  is  b e t t e r ) 1 2 8 7 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 6 0 .6 9 1 6 4 .2 4 1 1 .9 1 .5 9 0 .1 3 8 7

s e a s o n 1 0 .0 3 7 5 0 0 .4 6 3 3 7 6 .9 0 .0 8 0 .9 3 5 7

s e a s o n 2 - 0 .1 0 6 2 0 .5 4 6 9 7 9 .2 - 0 .1 9 0 .8 4 6 6

s e a s o n 3 - 0 .5 2 9 4 0 .5 8 3 2 7 7 .4 - 0 .9 1 0 .3 6 6 8

s e a s o n 4 - 1 .0 1 6 4 0 .6 0 2 2 7 3 .6 - 1 .6 9 0 .0 9 5 7

s e a s o n 5 - 0 .5 4 6 4 0 .6 0 9 5 7 0 - 0 .9 0 0 .3 7 3 1

s e a s o n 6 - 0 .7 0 9 3 0 .6 1 1 7 6 9 .1 - 1 .1 6 0 .2 5 0 2

s e a s o n 7 0 .0 7 2 6 9 0 .6 1 9 5 7 1 .4 0 .1 2 0 .9 0 6 9

s e a s o n 8 0 .2 0 7 6 0 .5 9 9 0 7 4 .1 0 .3 5 0 .7 2 9 9

s e a s o n 9 1 .0 6 7 3 0 .5 7 8 9 7 8 .3 1 .8 4 0 .0 6 9 0

s e a s o n 1 0 0 .2 9 5 1 0 .5 3 6 3 7 7 .9 0 .5 5 0 .5 8 3 8

s e a s o n 1 1 0 .5 0 6 8 0 .4 5 0 9 7 5 .8 1 .1 2 0 .2 6 4 6

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 3 1 4 0 .0 8 1 8 0 1 1 .9 - 1 .6 1 0 .1 3 4 3

t e m p _ d e v - 0 .0 0 8 3 9 0 .0 7 6 8 0 3 4 6 - 0 .1 1 0 .9 1 3 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 2 .5 1 .4 2 0 .1 8 2 4

d a te 1 1 1 1 .9 2 .5 8 0 .1 3 4 3

t e m p _ d e v 1 3 4 6 0 .0 1 0 .9 1 3 1
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Nitrate+Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 1 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 3 6 6 .3 4 8 8 1 4 5 7

1 3 2 9 7 .9 2 3 2 6 4 3 6 0 .6 1 4 5 0 9 3 4

2 2 2 8 9 .9 3 7 7 0 4 5 4 0 .8 7 4 6 8 6 4 1

3 2 2 7 3 .5 4 7 1 9 9 7 4 0 .0 0 3 7 6 1 9 8

4 2 2 7 2 .9 0 8 2 9 0 4 4 0 .0 0 0 3 3 4 8 9

5 1 2 7 2 .8 2 7 6 9 3 5 0 0 .0 0 0 0 0 2 1 2

6 1 2 7 2 .8 2 7 2 0 5 5 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 0 4 0 0 .0 0 7 2 0 8 2 .8 3 0 .0 0 2 3

V a r ia n c e I n t e r c e p t 0 .0 4 2 2 8 0 .0 0 8 8 3 1 4 .7 9 < .0 0 0 1

S P (P O W ) I n t e r c e p t - 0 .0 3 8 7 6 0 .1 5 7 0 - 0 .2 5 0 .8 0 5 0

R e s id u a l 0 .0 6 6 1 5 0 .0 0 5 8 4 2 1 1 .3 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 2 7 2 .8

A IC  ( sm a lle r  is  b e t t e r ) 2 8 0 .8

A IC C  ( sm a lle r  is  b e t t e r ) 2 8 0 .9

B IC  ( sm a lle r  is  b e t t e r ) 2 8 9 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 2 4 .6 3 6 5 1 8 .5 8 2 0 3 4 - 1 .3 3 0 .1 9 3 7

s e a s o n 1 - 0 .0 4 3 6 8 0 .1 2 4 3 6 6 .7 - 0 .3 5 0 .7 2 6 3

s e a s o n 2 - 0 .1 1 1 3 0 .1 2 5 0 1 0 3 - 0 .8 9 0 .3 7 5 4

s e a s o n 3 - 0 .1 1 7 9 0 .1 1 9 4 1 0 3 - 0 .9 9 0 .3 2 5 5

s e a s o n 4 - 0 .1 2 3 1 0 .1 1 9 5 1 0 3 - 1 .0 3 0 .3 0 5 3

s e a s o n 5 - 0 .0 5 3 2 4 0 .1 1 9 0 1 0 1 - 0 .4 5 0 .6 5 5 5

s e a s o n 6 - 0 .2 9 4 2 0 .1 1 8 4 9 9 .9 - 2 .4 9 0 .0 1 4 6

s e a s o n 7 - 0 .1 9 1 0 0 .1 1 8 4 1 0 0 - 1 .6 1 0 .1 0 9 8

s e a s o n 8 - 0 .3 5 4 1 0 .1 1 9 1 1 0 2 - 2 .9 7 0 .0 0 3 7

s e a s o n 9 - 0 .2 5 1 9 0 .1 1 9 6 1 0 5 - 2 .1 1 0 .0 3 7 6

s e a s o n 1 0 - 0 .2 3 8 0 0 .1 2 0 4 1 0 4 - 1 .9 8 0 .0 5 0 8

s e a s o n 1 1 - 0 .2 1 4 6 0 .1 2 1 7 6 6 .7 - 1 .7 6 0 .0 8 2 3

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 6 2 0 0 .0 0 9 2 5 6 3 4 1 .7 5 0 .0 8 9 1

t e m p _ d e v 0 .0 0 9 3 9 7 0 .0 2 1 1 1 2 7 1 0 .4 5 0 .6 5 6 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 0 .9 1 .6 8 0 .0 9 3 8

d a te 1 1 3 4 3 .0 6 0 .0 8 9 1

t e m p _ d e v 1 2 7 1 0 .2 0 0 .6 5 6 6
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = pH  (SU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 1 5 .3 7 4 6 4 5 8 9

1 3 7 0 4 .7 0 6 4 7 5 2 9 7 .0 8 9 5 5 4 5 8

2 2 6 9 4 .0 1 3 8 7 0 3 7 0 .0 7 3 4 0 9 8 6

3 2 6 9 2 .4 6 8 9 4 1 9 2 0 .0 0 9 6 7 6 1 7

4 1 6 9 2 .1 6 5 3 4 8 8 0 0 .0 0 0 2 4 6 5 8

5 1 6 9 2 .1 5 8 1 0 3 8 0 0 .0 0 0 0 0 0 2 0

6 1 6 9 2 .1 5 8 0 9 7 9 6 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 8 5 0 5 0 .0 2 1 7 5 3 .9 1 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .1 3 3 1 0 .0 2 8 5 8 4 .6 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 4 9 2 0 .1 4 6 2 1 .7 0 0 .0 8 8 4

R e s id u a l 0 .1 6 9 4 0 .0 1 4 7 9 1 1 .4 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 6 9 2 .2

A IC  ( sm a lle r  is  b e t t e r ) 7 0 0 .2

A IC C  ( sm a lle r  is  b e t t e r ) 7 0 0 .3

B IC  ( sm a lle r  is  b e t t e r ) 7 0 9 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 8 6 .9 8 8 4 3 8 .0 8 0 3 1 9 .1 - 2 .2 8 0 .0 3 4 0

s e a s o n 1 - 0 .0 0 9 9 7 0 .1 8 8 9 8 0 .3 - 0 .0 5 0 .9 5 8 0

s e a s o n 2 0 .0 8 0 5 9 0 .2 0 4 5 9 6 .1 0 .3 9 0 .6 9 4 3

s e a s o n 3 - 0 .0 9 9 6 6 0 .2 0 6 6 9 3 .8 - 0 .4 8 0 .6 3 0 7

s e a s o n 4 0 .4 3 4 0 0 .2 0 6 3 9 0 .8 2 .1 0 0 .0 3 8 2

s e a s o n 5 0 .6 3 6 6 0 .2 0 5 1 8 8 .3 3 .1 0 0 .0 0 2 6

s e a s o n 6 0 .9 1 2 8 0 .2 0 4 1 8 7 4 .4 7 < .0 0 0 1

s e a s o n 7 0 .9 4 1 1 0 .2 0 4 3 8 7 .7 4 .6 1 < .0 0 0 1

s e a s o n 8 0 .9 2 0 5 0 .2 0 5 7 9 0 .5 4 .4 8 < .0 0 0 1

s e a s o n 9 0 .9 2 4 6 0 .2 0 6 4 9 5 .6 4 .4 8 < .0 0 0 1

s e a s o n 1 0 0 .5 6 3 8 0 .2 0 3 1 9 6 .5 2 .7 8 0 .0 0 6 6

s e a s o n 1 1 0 .2 7 2 1 0 .1 8 9 1 7 8 .7 1 .4 4 0 .1 5 4 1

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 4 1 6 8 0 .0 1 8 9 7 1 9 .1 2 .2 0 0 .0 4 0 5

t e m p _ d e v 0 .0 3 9 1 6 0 .0 3 5 4 1 2 9 7 1 .1 1 0 .2 6 9 7



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 0 .2 6 .1 4 < .0 0 0 1

d a te 1 1 1 9 .1 4 .8 3 0 .0 4 0 5

t e m p _ d e v 1 2 9 7 1 .2 2 0 .2 6 9 7
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Orthophosphate (as P)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 5 3 9 .7 1 5 7 7 8 7 0

1 2 1 1 9 4 .2 2 1 6 1 0 3 2 0 .0 4 6 1 5 3 0 0

2 1 1 1 8 2 .0 7 4 7 4 3 6 0 0 .0 0 7 1 4 9 3 1

3 1 1 1 8 0 .3 1 2 5 4 2 2 0 0 .0 0 0 5 7 2 3 9

4 1 1 1 8 0 .1 8 1 0 1 5 2 8 0 .0 0 0 0 0 7 2 4

5 1 1 1 8 0 .1 7 9 4 4 2 7 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .6 8 0 1 0 .1 4 3 1 4 .7 5 < .0 0 0 1

V a r ia n c e I n t e r c e p t 1 .6 8 9 1 0 .5 4 0 9 3 .1 2 0 .0 0 0 9

S P (P O W ) I n t e r c e p t 0 .7 7 9 2 0 .0 7 5 1 5 1 0 .3 7 < .0 0 0 1

R e s id u a l 0 .4 1 7 0 0 .0 3 7 6 3 1 1 .0 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 1 8 0 .2

A IC  ( sm a lle r  is  b e t t e r ) 1 1 8 8 .2

A IC C  ( sm a lle r  is  b e t t e r ) 1 1 8 8 .3

B IC  ( sm a lle r  is  b e t t e r ) 1 1 9 7 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 3 1 2 .8 0 2 3 4 .0 5 5 .8 7 - 1 .3 4 0 .2 3 0 9

s e a s o n 1 0 .0 8 4 3 6 0 .3 6 3 6 8 8 .9 0 .2 3 0 .8 1 7 0

s e a s o n 2 0 .0 5 2 1 5 0 .4 4 5 6 7 8 .2 0 .1 2 0 .9 0 7 1

s e a s o n 3 - 0 .0 6 9 4 5 0 .4 9 6 4 7 6 .3 - 0 .1 4 0 .8 8 9 1

s e a s o n 4 0 .2 3 2 6 0 .5 2 3 1 7 4 .5 0 .4 4 0 .6 5 7 9

s e a s o n 5 - 0 .1 0 5 7 0 .5 3 7 0 7 2 .7 - 0 .2 0 0 .8 4 4 5

s e a s o n 6 - 0 .4 4 4 0 0 .5 4 0 7 7 2 .2 - 0 .8 2 0 .4 1 4 3

s e a s o n 7 - 1 .2 3 4 0 0 .5 3 4 6 7 2 .7 - 2 .3 1 0 .0 2 3 8

s e a s o n 8 - 1 .8 4 0 2 0 .5 1 7 8 7 4 .1 - 3 .5 5 0 .0 0 0 7

s e a s o n 9 - 1 .9 1 4 7 0 .4 8 7 4 7 6 .3 - 3 .9 3 0 .0 0 0 2

s e a s o n 1 0 - 1 .1 1 8 2 0 .4 3 3 6 7 7 .6 - 2 .5 8 0 .0 1 1 8

s e a s o n 1 1 - 0 .4 4 3 0 0 .3 5 3 1 9 4 .1 - 1 .2 5 0 .2 1 2 7

s e a s o n 1 2 0 . . . .

d a te 1 0 .1 5 6 7 0 .1 1 6 6 5 .8 7 1 .3 4 0 .2 2 8 5

t e m p _ d e v 0 .0 2 4 5 5 0 .0 6 4 3 5 3 0 9 0 .3 8 0 .7 0 3 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 3 .1 2 .3 8 0 .0 1 3 1

d a te 1 1 5 .8 7 1 .8 1 0 .2 2 8 5

t e m p _ d e v 1 3 0 9 0 .1 5 0 .7 0 3 1
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Salinity  (ppt) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 5 0 6 .1 5 0 9 6 5 5 2

1 4 - 1 5 7 7 .4 0 2 6 0 4 9 4 .

2 2 - 1 6 5 1 .5 2 1 0 0 2 4 9 .

3 1 - 1 6 5 6 .2 5 1 6 1 2 9 0 0 .5 2 3 4 5 0 8 5

4 2 - 1 6 7 0 .5 4 6 1 5 2 6 3 0 .0 0 5 5 6 5 8 6

5 2 - 1 6 7 1 .7 7 9 1 4 8 4 7 0 .0 0 1 5 8 8 6 4

6 1 - 1 6 7 4 .0 1 2 6 5 1 7 7 0 .0 0 0 1 5 7 4 6

7 1 - 1 6 7 4 .2 1 7 8 8 9 6 6 0 .0 0 0 0 0 2 4 6

8 1 - 1 6 7 4 .2 2 0 9 0 9 2 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 0 0 2 0 0 .0 0 0 0 2 3 0 .8 6 0 .1 9 5 1

V a r ia n c e I n t e r c e p t 0 .0 0 0 9 0 2 0 .0 0 0 1 5 7 5 .7 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .0 2 7 4 4 0 .1 2 7 6 0 .2 2 0 .8 2 9 7

R e s id u a l 0 .0 0 0 5 1 5 0 .0 0 0 0 4 6 1 1 .2 2 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 1 6 7 4 .2

A IC  ( sm a lle r  is  b e t t e r ) - 1 6 6 6 .2

A IC C  ( sm a lle r  is  b e t t e r ) - 1 6 6 6 .1

B IC  ( sm a lle r  is  b e t t e r ) - 1 6 5 7 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 .4 8 8 2 2 .4 5 2 9 2 7 .6 1 .4 2 0 .1 6 6 2

s e a s o n 1 - 0 .0 9 6 3 1 0 .0 1 5 2 0 6 7 .3 - 6 .3 4 < .0 0 0 1

s e a s o n 2 - 0 .0 7 9 3 7 0 .0 1 5 5 4 9 2 .5 - 5 .1 1 < .0 0 0 1

s e a s o n 3 0 .0 4 7 5 7 0 .0 1 5 3 2 8 9 .5 3 .1 1 0 .0 0 2 5

s e a s o n 4 0 .1 4 6 1 0 .0 1 5 3 4 9 0 .4 9 .5 3 < .0 0 0 1

s e a s o n 5 0 .2 8 5 4 0 .0 1 5 3 5 9 0 .9 1 8 .6 0 < .0 0 0 1

s e a s o n 6 0 .3 3 8 5 0 .0 1 5 3 1 9 0 .2 2 2 .1 1 < .0 0 0 1

s e a s o n 7 0 .3 8 0 0 0 .0 1 5 2 9 8 9 .8 2 4 .8 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 0 .3 5 0 0 0 .0 1 5 3 2 9 0 .4 2 2 .8 5 < .0 0 0 1

s e a s o n 9 0 .3 3 1 6 0 .0 1 5 3 5 9 1 2 1 .6 1 < .0 0 0 1

s e a s o n 1 0 0 .2 1 9 3 0 .0 1 5 4 4 9 1 .5 1 4 .2 0 < .0 0 0 1

s e a s o n 1 1 0 .0 6 0 9 7 0 .0 1 5 1 7 6 2 .7 4 .0 2 0 .0 0 0 2

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 0 0 2 2 0 .0 0 1 2 2 2 2 7 .6 - 0 .1 8 0 .8 5 8 0

t e m p _ d e v 0 .0 8 0 2 2 0 .0 0 1 9 4 7 2 8 2 4 1 .1 9 < .0 0 0 1

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 3 .8 2 5 0 .0 9 < .0 0 0 1

d a te 1 1 2 7 .6 0 .0 3 0 .8 5 8 0

t e m p _ d e v 1 2 8 2 1 6 9 6 .8 4 < .0 0 0 1
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TEMP_C

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Temperature  (Degree C) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 4 9 2 .2 5 9 3 6 5 3 2

1 2 3 0 3 .3 7 4 1 5 9 8 5 0 .0 2 3 7 4 1 0 5

2 1 2 9 7 .2 6 8 3 9 4 7 1 0 .0 0 3 0 2 3 0 6

3 2 2 9 6 .5 5 1 0 0 4 5 4 0 .0 0 0 0 9 4 3 5

4 1 2 9 6 .5 2 9 3 6 2 4 0 0 .0 0 0 0 0 0 0 3

5 1 2 9 6 .5 2 9 3 5 4 9 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 5 8 3 0 .0 0 7 6 6 1 3 .3 7 0 .0 0 0 4

V a r ia n c e I n t e r c e p t 0 .1 1 4 7 0 .0 2 8 2 4 4 .0 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 2 8 9 0 .1 0 4 5 6 .0 2 < .0 0 0 1

R e s id u a l 0 .0 5 9 7 2 0 .0 0 5 4 6 5 1 0 .9 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 2 9 6 .5

A IC  ( sm a lle r  is  b e t t e r ) 3 0 4 .5

A IC C  ( sm a lle r  is  b e t t e r ) 3 0 4 .6

B IC  ( sm a lle r  is  b e t t e r ) 3 1 3 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 8 .0 3 6 5 4 8 .9 9 2 9 9 .1 2 - 0 .1 6 0 .8 7 3 3

s e a s o n 1 0 .0 4 6 0 0 0 .1 2 3 3 7 2 .9 0 .3 7 0 .7 1 0 1

s e a s o n 2 0 .0 9 8 2 9 0 .1 4 6 0 7 1 .5 0 .6 7 0 .5 0 3 0

s e a s o n 3 0 .0 5 6 9 5 0 .1 5 7 6 7 3 0 .3 6 0 .7 1 8 9

s e a s o n 4 0 .0 4 3 7 3 0 .1 6 3 8 7 2 .4 0 .2 7 0 .7 9 0 3

s e a s o n 5 0 .1 4 1 8 0 .1 6 6 5 7 0 .3 0 .8 5 0 .3 9 7 1

s e a s o n 6 0 .2 6 1 2 0 .1 6 6 9 6 9 .4 1 .5 6 0 .1 2 2 2

s e a s o n 7 0 .4 2 7 7 0 .1 6 5 7 7 0 .1 2 .5 8 0 .0 1 1 9

s e a s o n 8 0 .3 4 7 5 0 .1 6 2 7 7 2 .3 2 .1 4 0 .0 3 6 1

s e a s o n 9 0 .2 9 3 8 0 .1 5 6 0 7 3 .2 1 .8 8 0 .0 6 3 6

s e a s o n 1 0 0 .3 1 1 5 0 .1 4 3 0 7 0 .2 2 .1 8 0 .0 3 2 7

s e a s o n 1 1 0 .1 1 2 7 0 .1 2 0 1 7 3 .3 0 .9 4 0 .3 5 1 4

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 3 8 5 6 0 .0 2 4 4 0 9 .1 2 0 .1 6 0 .8 7 7 9

t e m p _ d e v 0 .0 4 2 4 3 0 .0 2 2 3 1 2 9 6 1 .9 0 0 .0 5 8 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 7 .8 0 .9 9 0 .4 6 1 2

d a te 1 1 9 .1 2 0 .0 2 0 .8 7 7 9

t e m p _ d e v 1 2 9 6 3 .6 2 0 .0 5 8 1



-3

-2

-1

0

1

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TKN_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Total Kjeldahl Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 5 4 5 .0 1 3 4 2 5 1 4

1 2 3 1 0 .2 5 8 8 5 2 5 4 0 .0 1 5 1 2 3 1 7

2 1 3 0 6 .4 7 0 2 0 6 7 3 0 .0 0 1 7 5 4 9 9

3 1 3 0 6 .0 5 6 6 4 1 3 3 0 .0 0 0 0 6 2 5 4

4 1 3 0 6 .0 4 2 6 0 1 6 3 0 .0 0 0 0 0 0 0 2

5 1 3 0 6 .0 4 2 5 9 6 2 8 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 3 3 9 0 .0 0 8 7 3 7 3 .8 2 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .1 3 5 3 0 .0 3 6 9 1 3 .6 7 0 .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .7 0 0 1 0 .0 9 2 9 2 7 .5 4 < .0 0 0 1

R e s id u a l 0 .0 5 9 2 3 0 .0 0 5 3 9 9 1 0 .9 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 3 0 6 .0

A IC  ( sm a lle r  is  b e t t e r ) 3 1 4 .0

A IC C  ( sm a lle r  is  b e t t e r ) 3 1 4 .1

B IC  ( sm a lle r  is  b e t t e r ) 3 2 3 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 4 .9 8 8 0 5 8 .5 0 1 7 7 .5 6 0 .2 6 0 .8 0 4 6

s e a s o n 1 0 .0 1 5 4 6 0 .1 2 2 2 7 4 .6 0 .1 3 0 .8 9 9 7

s e a s o n 2 0 .0 6 9 3 3 0 .1 4 6 4 6 7 .8 0 .4 7 0 .6 3 7 4

s e a s o n 3 0 .0 0 9 2 8 6 0 .1 6 0 1 6 7 .9 0 .0 6 0 .9 5 3 9

s e a s o n 4 - 0 .0 2 4 8 1 0 .1 6 7 7 6 7 .6 - 0 .1 5 0 .8 8 2 9

s e a s o n 5 0 .0 9 2 0 1 0 .1 7 1 2 6 6 .4 0 .5 4 0 .5 9 2 9

s e a s o n 6 0 .1 9 0 5 0 .1 7 2 0 6 5 .8 1 .1 1 0 .2 7 2 3

s e a s o n 7 0 .3 7 9 6 0 .1 7 0 4 6 6 .1 2 .2 3 0 .0 2 9 3

s e a s o n 8 0 .3 2 2 5 0 .1 6 6 3 6 7 .2 1 .9 4 0 .0 5 6 6

s e a s o n 9 0 .3 2 0 3 0 .1 5 8 0 6 7 .9 2 .0 3 0 .0 4 6 5

s e a s o n 1 0 0 .2 8 9 9 0 .1 4 3 0 6 7 2 .0 3 0 .0 4 6 7

s e a s o n 1 1 0 .1 1 5 3 0 .1 1 8 9 7 6 .9 0 .9 7 0 .3 3 5 3

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 0 7 5 5 0 .0 2 9 1 4 7 .5 6 - 0 .2 6 0 .8 0 2 5

t e m p _ d e v 0 .0 3 8 8 1 0 .0 2 2 3 9 2 8 6 1 .7 3 0 .0 8 4 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 8 .6 0 .9 4 0 .5 0 6 4

d a te 1 1 7 .5 6 0 .0 7 0 .8 0 2 5

t e m p _ d e v 1 2 8 6 3 .0 1 0 .0 8 4 1



-3
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-1

0

1

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TN_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Total Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 1 7

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 6 3 8 .5 4 9 2 3 2 6 1

1 2 4 8 6 .6 8 1 5 9 2 6 2 0 .0 7 9 1 7 3 3 6

2 1 4 7 3 .7 9 4 4 3 4 5 1 0 .0 2 7 2 0 8 3 4

3 1 4 6 9 .5 0 7 3 0 6 4 0 0 .0 0 3 7 6 7 7 2

4 1 4 6 8 .9 3 7 8 8 6 8 9 0 .0 0 0 1 7 0 4 9

5 1 4 6 8 .9 1 3 8 8 9 6 8 0 .0 0 0 0 0 0 5 5

6 1 4 6 8 .9 1 3 8 1 5 4 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 4 7 0 0 .0 3 5 0 4 4 .1 9 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .0 9 4 7 8 0 .0 2 2 1 2 4 .2 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 5 1 0 0 .1 1 1 5 4 .9 4 < .0 0 0 1

R e s id u a l 0 .0 8 2 4 5 0 .0 0 7 7 9 6 1 0 .5 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 6 8 .9

A IC  ( sm a lle r  is  b e t t e r ) 4 7 6 .9

A IC C  ( sm a lle r  is  b e t t e r ) 4 7 7 .0

B IC  ( sm a lle r  is  b e t t e r ) 4 8 5 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 6 4 .6 0 2 8 4 1 .6 1 9 4 1 2 .1 - 1 .5 5 0 .1 4 6 4

s e a s o n 1 0 .0 4 7 9 5 0 .1 3 0 0 8 8 .7 0 .3 7 0 .7 1 3 2

s e a s o n 2 - 0 .0 2 0 5 5 0 .1 4 9 7 8 6 .1 - 0 .1 4 0 .8 9 1 2

s e a s o n 3 - 0 .0 5 6 7 2 0 .1 5 9 5 8 6 .4 - 0 .3 6 0 .7 2 3 0

s e a s o n 4 0 .0 3 5 5 5 0 .1 6 2 3 8 3 0 .2 2 0 .8 2 7 2

s e a s o n 5 0 .0 7 5 8 5 0 .1 6 3 1 7 8 .6 0 .4 7 0 .6 4 3 1

s e a s o n 6 0 .1 3 2 0 0 .1 6 3 0 7 6 .9 0 .8 1 0 .4 2 0 4

s e a s o n 7 0 .3 3 3 5 0 .1 6 6 3 8 0 .4 2 .0 1 0 .0 4 8 3

s e a s o n 8 0 .4 4 4 5 0 .1 6 1 5 8 3 .5 2 .7 5 0 .0 0 7 2

s e a s o n 9 0 .4 0 0 5 0 .1 5 7 7 8 7 .9 2 .5 4 0 .0 1 2 8

s e a s o n 1 0 0 .5 4 3 2 0 .1 4 7 0 8 5 3 .7 0 0 .0 0 0 4

s e a s o n 1 1 0 .1 5 2 2 0 .1 2 9 5 9 3 1 .1 8 0 .2 4 2 8

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 3 3 3 2 0 .0 2 0 7 3 1 2 .1 1 .6 1 0 .1 3 3 8

t e m p _ d e v - 0 .0 1 5 1 2 0 .0 2 6 3 2 2 5 2 - 0 .5 7 0 .5 6 6 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 2 .4 2 .1 4 0 .0 2 5 7

d a te 1 1 1 2 .1 2 .5 8 0 .1 3 3 8

t e m p _ d e v 1 2 5 2 0 .3 3 0 .5 6 6 2



-1

0

1

2

3

4

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TOC_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Total Organic Carbon  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 5 3 2 .2 8 3 7 3 5 0 4

1 2 3 5 8 .4 8 1 3 1 7 2 9 0 .0 1 8 2 7 7 8 9

2 2 3 5 4 .5 1 9 5 3 1 4 8 0 .0 0 8 4 5 1 6 1

3 1 3 5 2 .6 7 6 8 9 6 2 7 0 .0 0 0 3 3 3 0 6

4 1 3 5 2 .6 0 8 8 3 2 1 5 0 .0 0 0 0 0 0 7 4

5 1 3 5 2 .6 0 8 6 8 4 8 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 4 1 1 1 0 .0 1 0 6 8 3 .8 5 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .0 8 9 1 9 0 .0 2 1 1 5 4 .2 2 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 5 9 7 0 .1 1 3 3 4 .9 4 < .0 0 0 1

R e s id u a l 0 .0 6 9 6 4 0 .0 0 6 0 9 3 1 1 .4 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 3 5 2 .6

A IC  ( sm a lle r  is  b e t t e r ) 3 6 0 .6

A IC C  ( sm a lle r  is  b e t t e r ) 3 6 0 .7

B IC  ( sm a lle r  is  b e t t e r ) 3 6 9 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 4 6 .0 0 6 9 4 0 .2 9 5 5 1 0 .9 - 1 .1 4 0 .2 7 7 9

s e a s o n 1 - 0 .0 5 9 3 9 0 .1 2 2 2 8 0 .8 - 0 .4 9 0 .6 2 8 4

s e a s o n 2 - 0 .2 0 7 1 0 .1 4 1 4 7 9 .8 - 1 .4 6 0 .1 4 6 9

s e a s o n 3 - 0 .0 7 8 3 8 0 .1 5 0 3 8 0 .7 - 0 .5 2 0 .6 0 3 6

s e a s o n 4 0 .3 0 7 8 0 .1 5 4 3 7 7 .6 1 .9 9 0 .0 4 9 6

s e a s o n 5 0 .3 7 3 9 0 .1 5 5 6 7 3 .9 2 .4 0 0 .0 1 8 8

s e a s o n 6 0 .5 6 7 8 0 .1 5 5 7 7 2 .4 3 .6 5 0 .0 0 0 5

s e a s o n 7 0 .6 8 6 7 0 .1 5 5 0 7 3 .9 4 .4 3 < .0 0 0 1

s e a s o n 8 0 .4 9 0 8 0 .1 5 3 4 7 7 .7 3 .2 0 0 .0 0 2 0

s e a s o n 9 0 .4 8 4 5 0 .1 4 9 1 8 1 .3 3 .2 5 0 .0 0 1 7

s e a s o n 1 0 0 .2 0 3 7 0 .1 3 9 0 7 8 .8 1 .4 7 0 .1 4 6 7

s e a s o n 1 1 0 .1 5 6 5 0 .1 2 0 3 8 2 .5 1 .3 0 0 .1 9 7 0

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 2 1 6 4 0 .0 2 0 0 7 1 0 .9 1 .0 8 0 .3 0 4 2

t e m p _ d e v 0 .0 2 1 1 0 0 .0 2 3 4 6 2 7 8 0 .9 0 0 .3 6 9 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 5 .2 4 .1 1 < .0 0 0 1

d a te 1 1 1 0 .9 1 .1 6 0 .3 0 4 2

t e m p _ d e v 1 2 7 8 0 .8 1 0 .3 6 9 2



-5

-4

-3

-2

-1

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TPO4_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Total Phosphorous  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 3 3 .9 0 6 0 6 6 1 6

1 2 1 0 2 9 .8 3 7 7 2 8 6 3 0 .0 3 6 1 6 7 4 5

2 1 1 0 2 3 .5 1 9 5 0 1 7 3 0 .0 1 0 1 2 0 6 3

3 2 1 0 2 2 .0 6 3 5 9 7 0 1 0 .0 0 0 5 1 2 4 3

4 1 1 0 2 1 .9 9 2 3 7 5 7 8 0 .0 0 0 0 0 0 6 1

5 1 1 0 2 1 .9 9 2 2 9 2 7 6 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 0 5 3 0 .0 3 3 7 0 3 .1 2 0 .0 0 0 9

V a r ia n c e I n t e r c e p t 0 .3 9 9 6 0 .0 9 1 0 3 4 .3 9 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 8 7 1 0 .1 2 3 7 3 .9 4 < .0 0 0 1

R e s id u a l 0 .3 9 9 1 0 .0 3 5 8 6 1 1 .1 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 2 2 .0

A IC  ( sm a lle r  is  b e t t e r ) 1 0 3 0 .0

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 3 0 .1

B IC  ( sm a lle r  is  b e t t e r ) 1 0 3 9 .0

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 8 .6 1 2 0 7 9 .6 6 0 4 1 3 - 0 .1 1 0 .9 1 5 6

s e a s o n 1 - 0 .0 7 4 9 7 0 .2 7 9 9 8 0 - 0 .2 7 0 .7 8 9 5

s e a s o n 2 - 0 .0 0 5 6 3 0 .3 1 8 4 8 2 .9 - 0 .0 2 0 .9 8 5 9

s e a s o n 3 0 .1 6 1 5 0 .3 3 2 4 8 2 .9 0 .4 9 0 .6 2 8 2

s e a s o n 4 - 0 .0 8 0 8 1 0 .3 3 9 3 8 1 - 0 .2 4 0 .8 1 2 3

s e a s o n 5 - 0 .6 0 7 8 0 .3 4 0 8 7 7 .8 - 1 .7 8 0 .0 7 8 5

s e a s o n 6 - 0 .7 8 2 1 0 .3 4 0 4 7 6 .2 - 2 .3 0 0 .0 2 4 3

s e a s o n 7 - 0 .8 0 7 5 0 .3 3 9 3 7 7 .2 - 2 .3 8 0 .0 1 9 8

s e a s o n 8 - 0 .6 2 8 8 0 .3 3 7 9 8 1 .3 - 1 .8 6 0 .0 6 6 4

s e a s o n 9 - 0 .9 3 0 6 0 .3 3 1 5 8 4 .8 - 2 .8 1 0 .0 0 6 2

s e a s o n 1 0 - 0 .8 2 2 3 0 .3 1 3 9 8 1 .8 - 2 .6 2 0 .0 1 0 5

s e a s o n 1 1 - 0 .1 3 2 6 0 .2 7 5 8 7 8 .8 - 0 .4 8 0 .6 3 1 9

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 5 3 0 8 0 .0 3 9 6 8 1 3 0 .1 3 0 .8 9 5 6

t e m p _ d e v - 0 .0 4 0 2 6 0 .0 5 3 0 6 2 8 3 - 0 .7 6 0 .4 4 8 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 5 .7 1 .9 6 0 .0 4 4 5

d a te 1 1 1 3 0 .0 2 0 .8 9 5 6

t e m p _ d e v 1 2 8 3 0 .5 8 0 .4 4 8 6
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TSS_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Total Suspended Solids  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 1 7 4 2  3 8 6  3 8 7  3 8 8  3 8 9  3 9 1  3 9 2  3 9 3  3 9 4  3 9 5  3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 1 9  4 2 2  4 2 3  4 2 4  4 2 7  4 2 8  4 2 9  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 3  4 4 4  4 4 7
4 4 8  4 4 9  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8  4 6 9  4 7 0  4 7 1  4 7 2  C 3 8  C 3 9  C 4 0  C 4 2  C 4 3  C 4 4  C 4 5  3 8 6  3 8 7  3 8 8  3 8 9  3 9 2  3 9 3  3 9 4  3 9 5
3 9 6  4 0 3  4 0 4  4 1 1  4 1 2  4 1 3  4 1 4  4 1 7  4 1 8  4 2 2  4 2 3  4 2 4  4 2 7  4 3 0  4 3 4  4 3 5  4 3 6  4 3 7  4 4 1  4 4 2  4 4 8  4 5 0  4 5 1  4 5 2  4 5 3  4 5 4  4 5 5  4 5 6  4 5 7  4 6 1  4 6 2  4 6 3  4 6 4  4 6 7  4 6 8
4 6 9  4 7 0  4 7 1  4 7 2  C R F M  R 3 9 2  R 4 1 8  R 4 2 9  R 4 3 5  R 4 6 4  g r i d

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 7 0

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 4 2 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 4 2 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 8 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 4 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 2 1 .3 9 9 3 0 5 4 6

1 2 6 9 3 .7 3 7 8 8 7 9 1 1 .5 2 7 6 4 5 9 7

2 2 6 8 9 .8 3 8 1 7 2 1 6 0 .6 6 2 7 3 2 6 7

3 2 6 8 3 .9 4 0 2 4 0 1 4 0 .1 2 2 9 8 2 3 4

4 1 6 8 3 .3 4 4 7 1 2 8 3 0 .0 0 1 6 6 8 8 4

5 1 6 8 3 .3 3 7 2 6 4 3 6 0 .0 0 0 0 0 0 4 1

6 1 6 8 3 .3 3 7 2 6 2 5 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 7 7 2 0 .0 1 5 4 6 2 .4 4 0 .0 0 7 3

V a r ia n c e I n t e r c e p t 0 .2 4 4 7 0 .0 5 1 5 9 4 .7 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 1 2 1 0 .1 2 9 2 3 .1 9 0 .0 0 1 4

R e s id u a l 0 .2 0 1 0 0 .0 1 9 2 3 1 0 .4 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 6 8 3 .3

A IC  ( sm a lle r  is  b e t t e r ) 6 9 1 .3

A IC C  ( sm a lle r  is  b e t t e r ) 6 9 1 .4

B IC  ( sm a lle r  is  b e t t e r ) 7 0 0 .3

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 3 6 .3 1 5 8 .0 3 2 9 1 5 .7 2 .3 5 0 .0 3 2 3

s e a s o n 1 - 0 .0 2 5 9 2 0 .2 2 9 7 6 8 .2 - 0 .1 1 0 .9 1 0 5

s e a s o n 2 0 .0 1 2 2 9 0 .2 5 5 9 7 8 .1 0 .0 5 0 .9 6 1 8

s e a s o n 3 0 .2 6 9 9 0 .2 5 9 1 8 2 .3 1 .0 4 0 .3 0 0 6

s e a s o n 4 0 .1 0 8 2 0 .2 7 2 0 8 4 .5 0 .4 0 0 .6 9 1 9

s e a s o n 5 0 .1 0 4 7 0 .2 6 9 2 7 8 .6 0 .3 9 0 .6 9 8 4

s e a s o n 6 - 0 .1 3 6 7 0 .2 6 4 5 7 8 - 0 .5 2 0 .6 0 6 7

s e a s o n 7 0 .2 6 7 6 0 .2 7 2 6 8 1 .6 0 .9 8 0 .3 2 9 2

s e a s o n 8 0 .0 8 2 5 4 0 .2 6 2 0 8 0 .7 0 .3 1 0 .7 5 3 6

s e a s o n 9 0 .1 4 2 5 0 .2 6 0 4 8 4 .7 0 .5 5 0 .5 8 5 6

s e a s o n 1 0 - 0 .1 6 2 5 0 .2 4 7 1 7 8 - 0 .6 6 0 .5 1 2 6

s e a s o n 1 1 0 .0 5 2 0 9 0 .2 1 8 2 6 5 .9 0 .2 4 0 .8 1 2 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 6 7 5 3 0 .0 2 8 9 0 1 5 .7 - 2 .3 4 0 .0 3 3 1

t e m p _ d e v 0 .0 3 5 0 5 0 .0 4 1 3 5 2 7 7 0 .8 5 0 .3 9 7 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 6 9 .6 0 .6 9 0 .7 4 5 5

d a te 1 1 1 5 .7 5 .4 6 0 .0 3 3 1

t e m p _ d e v 1 2 7 7 0 .7 2 0 .3 9 7 4
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0

1
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3

4

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Turb

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Caloosahatchee

Parameter = Turbidity  (NTU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 1 0  1 3  1 4  1 5  1 6  2 0  2 1  2 2  2 3  2 9  3 0  3 1  4 1  4 2  6  7  8  9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 4

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 7 3 2 .5 3 2 1 1 7 3 0

1 2 7 0 3 .5 1 1 7 6 7 0 2 0 .0 7 6 2 1 6 7 4

2 2 7 0 1 .7 8 1 4 0 8 1 3 0 .0 2 3 6 1 9 9 5

3 1 7 0 0 .3 1 8 8 9 1 1 7 0 .0 0 0 2 4 1 8 9

4 1 7 0 0 .3 0 4 7 0 6 5 9 0 .0 0 0 0 0 0 0 9

5 1 7 0 0 .3 0 4 7 0 1 5 6 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 0 3 4 0 .0 1 4 3 2 1 .4 2 0 .0 7 7 7

V a r ia n c e I n t e r c e p t 0 .1 3 4 8 0 .0 4 6 3 4 2 .9 1 0 .0 0 1 8

S P (P O W ) I n t e r c e p t 0 .4 4 6 9 0 .1 8 1 0 2 .4 7 0 .0 1 3 5

R e s id u a l 0 .3 7 1 9 0 .0 3 3 1 9 1 1 .2 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 0 0 .3

A IC  ( sm a lle r  is  b e t t e r ) 7 0 8 .3

A IC C  ( sm a lle r  is  b e t t e r ) 7 0 8 .4

B IC  ( sm a lle r  is  b e t t e r ) 7 1 1 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 2 5 7 .0 8 9 1 .6 5 9 9 8 .4 8 - 2 .8 0 0 .0 2 1 8

s e a s o n 1 - 0 .0 0 3 5 4 0 .2 4 0 1 5 2 .1 - 0 .0 1 0 .9 8 8 3

s e a s o n 2 - 0 .2 8 5 4 0 .2 6 3 9 4 9 .1 - 1 .0 8 0 .2 8 4 8

s e a s o n 3 - 0 .1 2 1 0 0 .2 7 4 9 4 9 .2 - 0 .4 4 0 .6 6 1 7

s e a s o n 4 - 0 .4 8 8 5 0 .2 7 8 4 4 7 .6 - 1 .7 5 0 .0 8 5 8

s e a s o n 5 - 0 .3 7 7 6 0 .2 7 8 7 4 5 .8 - 1 .3 5 0 .1 8 2 1

s e a s o n 6 - 0 .2 5 5 7 0 .2 7 9 4 4 5 .6 - 0 .9 2 0 .3 6 4 8

s e a s o n 7 0 .2 6 1 1 0 .2 7 9 7 4 6 .2 0 .9 3 0 .3 5 5 5

s e a s o n 8 0 .3 5 7 7 0 .2 9 0 3 4 9 1 .2 3 0 .2 2 3 8

s e a s o n 9 - 0 .3 3 0 3 0 .2 8 6 6 4 9 .2 - 1 .1 5 0 .2 5 4 7

s e a s o n 1 0 0 .0 5 1 2 0 0 .2 7 5 2 4 9 .2 0 .1 9 0 .8 5 3 2

s e a s o n 1 1 0 .1 3 4 5 0 .2 4 5 9 5 0 0 .5 5 0 .5 8 7 0

s e a s o n 1 2 0 . . . .

d a te 1 0 .1 2 9 2 0 .0 4 5 7 0 8 .4 8 2 .8 3 0 .0 2 1 0

t e m p _ d e v 0 .1 1 2 2 0 .0 5 0 8 6 8 9 .4 2 .2 1 0 .0 3 0 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 7 .8 1 .8 7 0 .0 6 8 6

d a te 1 1 8 .4 8 7 .9 9 0 .0 2 1 0

t e m p _ d e v 1 8 9 .4 4 .8 6 0 .0 3 0 0
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2

3

4

5

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
CHLAC_ugl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Myakka

Parameter = Chlorophyll-a (Corrected)  (ug/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 1 0  1 3  1 4  1 5  1 6  2 0  2 1  2 2  2 3  2 9  3 0  3 1  4 1  4 2  6  7  8  9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 3

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 5 5 7 .9 0 0 1 6 9 2 0

1 2 2 3 3 .3 8 2 8 2 3 9 8 0 .0 5 2 0 5 0 7 4

2 1 2 2 2 .2 6 5 7 4 7 1 8 0 .0 1 2 1 3 5 4 9

3 2 2 1 9 .3 9 9 6 9 4 9 6 0 .0 0 7 6 8 5 3 9

4 2 2 1 8 .3 1 3 1 9 1 0 8 0 .0 0 3 2 5 3 6 2

5 1 2 1 7 .6 5 5 3 1 4 9 5 0 .0 0 0 0 9 8 1 2

6 1 2 1 7 .6 3 6 7 7 0 5 4 0 .0 0 0 0 0 0 1 8

7 1 2 1 7 .6 3 6 7 3 7 2 5 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 4 1 0 4 0 .0 1 5 2 9 2 .6 8 0 .0 0 3 6

V a r ia n c e I n t e r c e p t 0 .2 5 5 9 0 .0 7 1 0 2 3 .6 0 0 .0 0 0 2

S P (P O W ) I n t e r c e p t 0 .5 2 7 5 0 .1 2 9 8 4 .0 6 < .0 0 0 1

R e s id u a l 0 .0 5 2 7 6 0 .0 0 4 7 3 7 1 1 .1 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 2 1 7 .6

A IC  ( sm a lle r  is  b e t t e r ) 2 2 5 .6

A IC C  ( sm a lle r  is  b e t t e r ) 2 2 5 .8

B IC  ( sm a lle r  is  b e t t e r ) 2 2 9 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 3 1 .9 9 1 2 5 .3 7 7 .1 2 2 .6 5 0 .0 3 2 5

s e a s o n 1 - 0 .1 2 9 9 0 .2 3 0 9 4 7 .9 - 0 .5 6 0 .5 7 6 3

s e a s o n 2 - 0 .2 1 9 6 0 .2 7 5 6 5 1 .9 - 0 .8 0 0 .4 2 9 1

s e a s o n 3 - 0 .3 2 1 5 0 .2 9 6 3 4 8 .8 - 1 .0 9 0 .2 8 3 2

s e a s o n 4 - 0 .3 0 2 4 0 .3 0 5 7 4 3 .7 - 0 .9 9 0 .3 2 7 9

s e a s o n 5 - 0 .6 5 5 2 0 .3 0 9 6 4 0 .1 - 2 .1 2 0 .0 4 0 6

s e a s o n 6 - 0 .3 5 4 4 0 .3 1 0 7 3 8 .7 - 1 .1 4 0 .2 6 1 0

s e a s o n 7 0 .4 2 4 6 0 .3 1 0 1 3 9 .6 1 .3 7 0 .1 7 8 7

s e a s o n 8 0 .7 1 1 8 0 .3 1 5 8 4 5 .2 2 .2 5 0 .0 2 9 1

s e a s o n 9 0 .9 4 9 6 0 .3 0 7 8 4 9 .5 3 .0 9 0 .0 0 3 3

s e a s o n 1 0 0 .6 2 1 6 0 .2 8 5 1 5 1 .9 2 .1 8 0 .0 3 3 8

s e a s o n 1 1 0 .2 9 5 7 0 .2 3 3 6 4 5 .7 1 .2 7 0 .2 1 2 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 6 3 5 0 .0 6 2 5 0 7 .1 2 - 2 .6 2 0 .0 3 4 1

t e m p _ d e v - 0 .0 1 8 4 9 0 .0 3 2 7 0 2 2 4 - 0 .5 7 0 .5 7 2 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 4 .1 3 .2 3 0 .0 0 2 7

d a te 1 1 7 .1 2 6 .8 4 0 .0 3 4 1

t e m p _ d e v 1 2 2 4 0 .3 2 0 .5 7 2 3
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4

5

6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
COLOR

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Myakka

Parameter = Color  (PCU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 1 0  1 3  1 4  1 5  1 6  2 0  2 1  2 2  2 3  2 9  3 0  3 1  4 1  4 2  6  7  8  9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 2 2 .4 7 0 3 8 6 4 9

1 2 7 2 0 .5 2 6 7 0 0 9 8 0 .0 8 3 4 7 6 6 3

2 1 7 1 3 .8 7 3 4 4 6 2 6 0 .0 3 0 3 1 5 5 3

3 2 7 1 1 .6 8 0 6 1 4 9 6 0 .0 1 1 7 5 3 9 6

4 1 7 1 0 .8 6 7 9 0 1 0 4 0 .0 0 0 5 6 7 0 6

5 1 7 1 0 .8 3 2 0 2 5 1 9 0 .0 0 0 0 0 1 4 0

6 1 7 1 0 .8 3 1 9 3 9 2 8 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .2 3 6 9 0 .0 8 7 4 8 2 .7 1 0 .0 0 3 4

V a r ia n c e I n t e r c e p t 0 .5 0 0 0 0 .1 4 1 8 3 .5 3 0 .0 0 0 2

S P (P O W ) I n t e r c e p t 0 .5 3 5 5 0 .1 2 9 8 4 .1 2 < .0 0 0 1

R e s id u a l 0 .2 8 6 2 0 .0 2 5 6 0 1 1 .1 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 1 0 .8

A IC  ( sm a lle r  is  b e t t e r ) 7 1 8 .8

A IC C  ( sm a lle r  is  b e t t e r ) 7 1 9 .0

B IC  ( sm a lle r  is  b e t t e r ) 7 2 2 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 5 7 4 .2 6 1 7 9 .8 7 7 .6 2 - 3 .1 9 0 .0 1 3 6

s e a s o n 1 - 0 .1 8 0 2 0 .3 4 1 5 4 9 .5 - 0 .5 3 0 .6 0 0 0

s e a s o n 2 0 .2 1 8 1 0 .4 0 0 5 5 0 .4 0 .5 4 0 .5 8 8 5

s e a s o n 3 0 .0 4 8 8 1 0 .4 2 9 6 4 9 .2 0 .1 1 0 .9 1 0 0

s e a s o n 4 0 .1 7 6 3 0 .4 4 2 8 4 5 .5 0 .4 0 0 .6 9 2 4

s e a s o n 5 0 .3 4 1 8 0 .4 4 8 0 4 2 .5 0 .7 6 0 .4 4 9 6

s e a s o n 6 - 0 .1 9 8 1 0 .4 4 9 4 4 1 .2 - 0 .4 4 0 .6 6 1 6

s e a s o n 7 - 0 .8 5 5 2 0 .4 4 9 0 4 2 .1 - 1 .9 0 0 .0 6 3 7

s e a s o n 8 - 1 .1 1 0 4 0 .4 5 7 8 4 6 .8 - 2 .4 3 0 .0 1 9 2

s e a s o n 9 - 1 .6 7 6 1 0 .4 4 6 2 4 9 .5 - 3 .7 6 0 .0 0 0 5

s e a s o n 1 0 - 1 .0 1 1 9 0 .4 1 3 9 4 9 .9 - 2 .4 4 0 .0 1 8 1

s e a s o n 1 1 - 0 .2 4 5 2 0 .3 4 5 8 4 7 .2 - 0 .7 1 0 .4 8 1 9

s e a s o n 1 2 0 . . . .

d a te 1 0 .2 9 1 4 0 .0 8 9 6 8 7 .6 1 3 .2 5 0 .0 1 2 5

t e m p _ d e v 0 .2 5 1 8 0 .0 6 2 1 6 1 3 2 4 .0 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 5 .8 2 .6 2 0 .0 1 1 2

d a te 1 1 7 .6 1 1 0 .5 6 0 .0 1 2 5

t e m p _ d e v 1 1 3 2 1 6 .4 1 < .0 0 0 1



3
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6

7

8

9

10

11

12

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
COND

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Myakka

Parameter = Specific Conductance  (uS/cm) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 1 0  1 3  1 4  1 5  1 6  2 0  2 1  2 2  2 3  2 9  3 0  3 1  4 1  4 2  6  7  8  9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 0 8 .9 0 8 7 1 7 1 2

1 4 8 0 7 .2 8 8 0 0 2 4 1 .

2 1 7 7 7 .0 6 6 6 9 4 9 4 0 .0 6 6 6 2 5 5 3

3 2 7 6 8 .3 3 6 8 5 1 9 0 0 .0 8 0 6 2 4 7 7

4 2 7 6 3 .3 9 2 0 1 3 2 0 0 .0 3 8 3 1 6 8 5

5 2 7 5 9 .5 1 6 1 4 6 9 2 0 .0 0 3 6 2 2 8 8

6 1 7 5 9 .1 7 8 9 7 1 6 0 0 .0 0 0 0 8 1 6 1

7 1 7 5 9 .1 7 1 8 6 4 4 4 0 .0 0 0 0 0 0 0 7

8 1 7 5 9 .1 7 1 8 5 8 8 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 5 8 8 0 .0 1 3 2 4 1 .2 0 0 .1 1 5 1

V a r ia n c e I n t e r c e p t 0 .5 6 1 4 0 .1 2 4 7 4 .5 0 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .0 9 0 3 9 0 .1 5 8 9 0 .5 7 0 .5 6 9 5

R e s id u a l 0 .3 6 2 0 0 .0 3 2 2 2 1 1 .2 4 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 5 9 .2

A IC  ( sm a lle r  is  b e t t e r ) 7 6 7 .2

A IC C  ( sm a lle r  is  b e t t e r ) 7 6 7 .3

B IC  ( sm a lle r  is  b e t t e r ) 7 7 0 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 4 2 1 .3 5 1 2 8 .7 1 1 6 .1 3 .2 7 0 .0 0 4 8

s e a s o n 1 - 0 .0 3 2 7 2 0 .4 6 6 7 3 8 .7 - 0 .0 7 0 .9 4 4 5

s e a s o n 2 0 .3 6 3 0 0 .4 8 6 6 5 2 .4 0 .7 5 0 .4 5 8 9

s e a s o n 3 0 .5 0 2 0 0 .4 8 4 7 5 2 .3 1 .0 4 0 .3 0 5 2

s e a s o n 4 - 0 .4 4 3 1 0 .4 8 3 7 5 2 .1 - 0 .9 2 0 .3 6 3 9

s e a s o n 5 - 0 .8 9 0 6 0 .4 8 3 0 5 2 - 1 .8 4 0 .0 7 0 9

s e a s o n 6 - 1 .0 0 9 8 0 .4 8 2 7 5 1 .9 - 2 .0 9 0 .0 4 1 4

s e a s o n 7 - 1 .9 4 8 1 0 .4 8 3 6 5 2 .2 - 4 .0 3 0 .0 0 0 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 - 2 .2 3 1 3 0 .5 0 6 3 5 2 .4 - 4 .4 1 < .0 0 0 1

s e a s o n 9 - 2 .0 8 5 3 0 .5 0 6 4 5 2 .3 - 4 .1 2 0 .0 0 0 1

s e a s o n 1 0 - 1 .3 2 1 9 0 .5 0 8 0 5 2 .3 - 2 .6 0 0 .0 1 2 0

s e a s o n 1 1 0 .0 2 5 2 9 0 .4 8 4 4 3 6 .2 0 .0 5 0 .9 5 8 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .2 0 6 2 0 .0 6 4 1 6 1 6 .1 - 3 .2 1 0 .0 0 5 4

t e m p _ d e v - 0 .0 2 0 4 0 0 .0 7 5 3 9 1 8 6 - 0 .2 7 0 .7 8 7 0

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 1 .3 7 .1 7 < .0 0 0 1

d a te 1 1 1 6 .1 1 0 .3 3 0 .0 0 5 4

t e m p _ d e v 1 1 8 6 0 .0 7 0 .7 8 7 0
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 Date
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Log Scale
DO_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Myakka

Parameter = Dissolved Oxygen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 1 0  1 3  1 4  1 5  1 6  2 0  2 1  2 2  2 3  2 9  3 0  3 1  4 1  4 2  6  7  8  9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 2 8 7

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 4 9

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 3 2 .6 9 5 3 7 9 0 5

1 5 1 0 0 7 .0 8 8 0 3 9 2 8 0 .1 6 2 6 8 8 4 9

2 2 1 0 0 3 .0 8 1 3 5 6 0 0 0 .2 0 9 0 0 6 6 2

3 2 9 9 9 .5 5 4 3 5 5 2 4 0 .0 0 0 2 1 0 9 4

4 2 9 9 9 .5 0 4 8 0 1 9 3 0 .0 0 0 0 0 3 0 5

5 1 9 9 9 .5 0 4 0 3 3 6 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 0 9 7 0 .0 8 0 8 2 1 .3 6 0 .0 8 7 4

V a r ia n c e I n t e r c e p t 0 .7 2 0 9 0 .2 3 0 3 3 .1 3 0 .0 0 0 9

S P (P O W ) I n t e r c e p t 0 .2 6 1 6 0 .1 8 8 2 1 .3 9 0 .1 6 4 7

R e s id u a l 1 .4 8 9 9 0 .1 4 7 3 1 0 .1 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 9 9 .5

A IC  ( sm a lle r  is  b e t t e r ) 1 0 0 7 .5

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 0 7 .7

B IC  ( sm a lle r  is  b e t t e r ) 1 0 1 1 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 5 8 1 .0 3 1 8 5 .3 9 1 1 .8 3 .1 3 0 .0 0 8 8

s e a s o n 1 0 .0 1 5 9 9 0 .6 0 4 6 4 1 .8 0 .0 3 0 .9 7 9 0

s e a s o n 2 - 0 .0 2 7 0 6 0 .6 3 9 5 4 3 .4 - 0 .0 4 0 .9 6 6 4

s e a s o n 3 0 .0 3 3 1 2 0 .6 4 6 3 4 2 .8 0 .0 5 0 .9 5 9 4

s e a s o n 4 - 0 .1 4 7 5 0 .6 2 3 8 4 3 .1 - 0 .2 4 0 .8 1 4 1

s e a s o n 5 - 0 .2 5 7 9 0 .6 4 8 1 4 2 .9 - 0 .4 0 0 .6 9 2 6

s e a s o n 6 0 .0 0 1 3 5 9 0 .6 1 6 5 4 1 .6 0 .0 0 0 .9 9 8 3

s e a s o n 7 1 .3 3 1 2 0 .6 4 5 7 4 2 .3 2 .0 6 0 .0 4 5 4

s e a s o n 8 0 .6 3 0 8 0 .6 5 6 2 4 5 .2 0 .9 6 0 .3 4 1 5

s e a s o n 9 1 .9 4 7 2 0 .6 8 6 4 4 3 .9 2 .8 4 0 .0 0 6 9

s e a s o n 1 0 1 .3 6 2 8 0 .6 3 4 1 4 2 .8 2 .1 5 0 .0 3 7 3

s e a s o n 1 1 0 .7 1 9 9 0 .5 8 2 9 3 6 .8 1 .2 4 0 .2 2 4 6

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .2 8 8 9 0 .0 9 2 4 2 1 1 .8 - 3 .1 3 0 .0 0 8 9

t e m p _ d e v - 0 .1 4 7 3 0 .1 2 3 2 8 9 .5 - 1 .2 0 0 .2 3 5 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 3 9 .4 2 .0 2 0 .0 5 2 2

d a te 1 1 1 1 .8 9 .7 7 0 .0 0 8 9

t e m p _ d e v 1 8 9 .5 1 .4 3 0 .2 3 5 1
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Myakka

Parameter = Light Attenuation Coefficient  (1/m) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 1 0  1 3  1 4  1 5  1 6  2 0  2 1  2 2  2 3  2 9  3 0  3 1  4 1  4 2  6  7  8  9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 1 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 7

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 7 5 7 .7 4 0 0 2 8 0 5

1 2 5 4 8 .8 6 6 7 8 0 1 9 0 .2 3 6 1 0 2 2 9

2 1 5 4 7 .2 4 0 0 6 0 6 1 0 .0 7 4 9 0 7 0 6

3 2 5 4 6 .8 9 1 2 9 6 4 6 0 .0 3 2 8 2 5 9 2

4 1 5 4 6 .6 5 3 8 6 0 8 7 0 .0 0 0 3 4 8 7 6

5 1 5 4 6 .6 5 1 3 9 6 2 4 0 .0 0 0 0 0 0 3 8

6 1 5 4 6 .6 5 1 3 9 3 6 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 . . .

V a r ia n c e I n t e r c e p t 0 .5 2 1 0 0 .2 0 1 3 2 .5 9 0 .0 0 4 8

S P (P O W ) I n t e r c e p t 0 .7 0 6 3 0 .1 2 4 6 5 .6 7 < .0 0 0 1

R e s id u a l 0 .2 1 3 0 0 .0 1 8 9 8 1 1 .2 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 4 6 .7

A IC  ( sm a lle r  is  b e t t e r ) 5 5 2 .7

A IC C  ( sm a lle r  is  b e t t e r ) 5 5 2 .7

B IC  ( sm a lle r  is  b e t t e r ) 5 5 5 .3

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 5 3 4 .3 5 2 2 6 .4 3 4 .0 2 - 2 .3 6 0 .0 7 7 4

s e a s o n 1 0 .0 3 2 3 4 0 .2 8 9 4 4 3 .1 0 .1 1 0 .9 1 1 5

s e a s o n 2 0 .0 3 6 4 2 0 .3 5 2 9 4 1 .9 0 .1 0 0 .9 1 8 3

s e a s o n 3 0 .0 4 3 2 7 0 .3 9 0 8 4 2 .3 0 .1 1 0 .9 1 2 4

s e a s o n 4 - 0 .0 5 5 1 7 0 .4 1 3 6 4 1 .6 - 0 .1 3 0 .8 9 4 5

s e a s o n 5 0 .0 1 9 7 6 0 .4 3 0 1 4 1 .5 0 .0 5 0 .9 6 3 6

s e a s o n 6 0 .6 0 1 5 0 .4 4 1 2 4 1 1 .3 6 0 .1 8 0 2

s e a s o n 7 0 .2 5 8 7 0 .4 4 1 5 4 1 .2 0 .5 9 0 .5 6 1 1

s e a s o n 8 0 .2 9 3 0 0 .4 3 0 1 4 1 .8 0 .6 8 0 .4 9 9 5

s e a s o n 9 0 .3 7 6 8 0 .4 0 5 6 4 2 .1 0 .9 3 0 .3 5 8 2

s e a s o n 1 0 0 .2 5 2 8 0 .3 6 4 5 4 1 .8 0 .6 9 0 .4 9 1 8

s e a s o n 1 1 - 0 .0 1 0 1 0 0 .2 9 1 2 4 2 - 0 .0 3 0 .9 7 2 5

s e a s o n 1 2 0 . . . .

d a te 1 0 .2 6 4 6 0 .1 1 2 9 4 .0 2 2 .3 4 0 .0 7 8 8

t e m p _ d e v 0 .0 1 8 3 3 0 .0 5 1 6 5 1 1 3 0 .3 5 0 .7 2 3 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 0 .7 0 .5 3 0 .8 6 9 2

d a te 1 1 4 .0 2 5 .4 9 0 .0 7 8 8

t e m p _ d e v 1 1 1 3 0 .1 3 0 .7 2 3 3
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
NH3_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Myakka

Parameter = Ammonia as N Total  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 1 0  1 3  1 4  1 5  1 6  2 0  2 1  2 2  2 3  2 9  3 0  3 1  4 1  4 2  6  7  8  9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 2 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 5 6 .7 6 8 9 6 4 2 3

1 4 - 1 2 5 .4 5 1 0 6 9 4 4 .

2 2 - 1 4 6 .1 8 4 3 9 3 7 4 0 .0 1 9 2 3 2 0 6

3 2 - 1 5 4 .3 5 1 7 9 3 8 9 0 .0 0 4 6 9 9 5 3

4 1 - 1 5 6 .4 4 1 8 2 6 1 6 0 .0 0 1 1 7 4 8 9

5 1 - 1 5 6 .9 4 5 3 9 4 2 9 0 .0 0 0 1 4 3 8 1

6 1 - 1 5 7 .0 0 2 1 7 7 0 5 0 .0 0 0 0 0 3 0 4

7 1 - 1 5 7 .0 0 3 2 9 9 4 5 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 2 4 0 8 0 .0 0 1 1 8 2 2 .0 4 0 .0 2 0 8

V a r ia n c e I n t e r c e p t 0 .0 4 7 2 7 0 .0 1 0 1 4 4 .6 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .0 0 2 6 7 8 0 .1 4 7 9 0 .0 2 0 .9 8 5 6

R e s id u a l 0 .0 1 8 1 6 0 .0 0 1 6 4 5 1 1 .0 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 1 5 7 .0

A IC  ( sm a lle r  is  b e t t e r ) - 1 4 9 .0

A IC C  ( sm a lle r  is  b e t t e r ) - 1 4 8 .9

B IC  ( sm a lle r  is  b e t t e r ) - 1 4 5 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 0 .9 1 7 7 3 4 .4 8 9 5 1 8 .6 0 .9 0 0 .3 8 1 5

s e a s o n 1 0 .0 4 3 9 8 0 .1 3 7 1 3 7 .7 0 .3 2 0 .7 5 0 2

s e a s o n 2 0 .0 7 2 4 4 0 .1 3 8 2 5 0 .5 0 .5 2 0 .6 0 2 6

s e a s o n 3 0 .0 5 7 3 5 0 .1 3 7 1 5 0 .7 0 .4 2 0 .6 7 7 5

s e a s o n 4 - 0 .0 4 7 0 8 0 .1 3 7 1 5 0 .8 - 0 .3 4 0 .7 3 2 7

s e a s o n 5 0 .1 8 5 8 0 .1 4 3 5 5 0 .6 1 .2 9 0 .2 0 1 3

s e a s o n 6 0 .0 4 4 6 0 0 .1 3 6 9 5 0 .5 0 .3 3 0 .7 4 5 9

s e a s o n 7 0 .0 7 1 8 7 0 .1 3 7 0 5 0 .7 0 .5 2 0 .6 0 2 3

s e a s o n 8 0 .0 9 7 7 4 0 .1 4 3 5 5 0 .8 0 .6 8 0 .4 9 8 8

s e a s o n 9 - 0 .1 4 1 5 0 .1 4 3 2 5 0 .7 - 0 .9 9 0 .3 2 7 6

s e a s o n 1 0 0 .1 8 9 9 0 .1 4 4 4 5 0 .5 1 .3 2 0 .1 9 4 4

s e a s o n 1 1 0 .0 2 4 4 9 0 .1 5 2 3 3 8 0 .1 6 0 .8 7 3 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 1 1 5 5 0 .0 1 7 1 9 1 8 .6 - 0 .6 7 0 .5 1 0 1

t e m p _ d e v 0 .0 2 4 5 4 0 .0 1 8 8 1 2 4 0 1 .3 1 0 .1 9 3 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 0 .8 0 .8 1 0 .6 3 4 6

d a te 1 1 1 8 .6 0 .4 5 0 .5 1 0 1

t e m p _ d e v 1 2 4 0 1 .7 0 0 .1 9 3 1
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10

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
PH

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Myakka

Parameter = pH  (SU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 1 0  1 3  1 4  1 5  1 6  2 0  2 1  2 2  2 3  2 9  3 0  3 1  4 1  4 2  6  7  8  9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 1 8 .8 5 5 1 7 0 0 8

1 2 6 4 9 .0 1 5 5 2 4 8 5 0 .2 4 8 0 6 4 9 3

2 1 6 3 9 .9 1 8 5 7 8 4 7 0 .0 7 6 7 3 9 0 7

3 2 6 3 7 .3 1 3 9 1 6 0 5 0 .0 3 5 5 7 2 9 9

4 2 6 3 6 .3 3 2 5 6 5 7 4 0 .0 0 3 7 1 4 2 4

5 1 6 3 6 .2 3 8 8 0 5 8 0 0 .0 0 0 0 2 2 1 1

6 1 6 3 6 .2 3 8 2 7 1 6 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .2 4 1 7 0 .0 8 7 4 6 2 .7 6 0 .0 0 2 9

V a r ia n c e I n t e r c e p t 0 .5 8 3 3 0 .1 6 2 5 3 .5 9 0 .0 0 0 2

S P (P O W ) I n t e r c e p t 0 .5 4 1 8 0 .1 2 5 2 4 .3 3 < .0 0 0 1

R e s id u a l 0 .2 0 8 7 0 .0 1 8 6 8 1 1 .1 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 6 3 6 .2

A IC  ( sm a lle r  is  b e t t e r ) 6 4 4 .2

A IC C  ( sm a lle r  is  b e t t e r ) 6 4 4 .4

B IC  ( sm a lle r  is  b e t t e r ) 6 4 7 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 5 7 9 .0 3 1 9 4 .3 7 7 .5 6 - 2 .9 8 0 .0 1 8 8

s e a s o n 1 - 0 .1 3 8 0 0 .3 5 3 5 4 9 - 0 .3 9 0 .6 9 7 9

s e a s o n 2 0 .1 9 5 7 0 .4 1 9 6 5 1 .3 0 .4 7 0 .6 4 2 9

s e a s o n 3 0 .0 3 2 4 2 0 .4 5 1 7 4 9 .5 0 .0 7 0 .9 4 3 1

s e a s o n 4 0 .1 5 6 0 0 .4 6 6 6 4 5 .4 0 .3 3 0 .7 3 9 7

s e a s o n 5 0 .3 3 3 9 0 .4 7 2 9 4 2 .1 0 .7 1 0 .4 8 4 0

s e a s o n 6 - 0 .2 2 8 7 0 .4 7 4 7 4 0 .8 - 0 .4 8 0 .6 3 2 5

s e a s o n 7 - 0 .9 3 8 1 0 .4 7 3 9 4 1 .6 - 1 .9 8 0 .0 5 4 4

s e a s o n 8 - 1 .2 1 6 7 0 .4 8 2 0 4 6 .6 - 2 .5 2 0 .0 1 5 1

s e a s o n 9 - 1 .8 2 9 3 0 .4 6 9 0 5 0 - 3 .9 0 0 .0 0 0 3

s e a s o n 1 0 - 0 .9 9 4 9 0 .4 3 3 6 5 1 - 2 .2 9 0 .0 2 5 9

s e a s o n 1 1 - 0 .2 7 5 3 0 .3 5 7 7 4 6 .9 - 0 .7 7 0 .4 4 5 4

s e a s o n 1 2 0 . . . .

d a te 1 0 .2 9 0 1 0 .0 9 6 9 1 7 .5 6 2 .9 9 0 .0 1 8 4

t e m p _ d e v 0 .2 2 1 2 0 .0 5 8 5 8 1 6 6 3 .7 8 0 .0 0 0 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 5 .4 2 .6 3 0 .0 1 0 8

d a te 1 1 7 .5 6 8 .9 6 0 .0 1 8 4

t e m p _ d e v 1 1 6 6 1 4 .2 7 0 .0 0 0 2
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Log Scale
Salinity

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Myakka

Parameter = Salinity  (ppt) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 1 0  1 3  1 4  1 5  1 6  2 0  2 1  2 2  2 3  2 9  3 0  3 1  4 1  4 2  6  7  8  9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 2 5 2 .3 8 5 8 3 0 5 9

1 4 - 1 6 5 4 .2 1 9 7 6 2 9 9 .

2 2 - 1 6 9 2 .1 6 4 7 1 7 2 7 0 .0 0 9 4 4 2 9 1

3 2 - 1 7 0 5 .7 2 2 5 3 4 2 0 0 .0 0 3 0 9 3 8 6

4 2 - 1 7 0 9 .7 8 5 3 9 9 3 0 0 .0 0 0 3 2 5 3 4

5 1 - 1 7 1 0 .2 0 0 5 5 1 5 3 0 .0 0 0 0 1 2 9 6

6 1 - 1 7 1 0 .2 1 5 9 2 6 7 1 0 .0 0 0 0 0 0 0 3

7 1 - 1 7 1 0 .2 1 5 9 6 4 3 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 3 .1 8 2 E - 6 3 .7 0 7 E - 6 0 .8 6 0 .1 9 5 3

V a r ia n c e I n t e r c e p t 0 .0 0 1 3 7 0 0 .0 0 0 2 8 2 4 .8 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t - 0 .1 2 9 9 0 .1 6 7 6 - 0 .7 7 0 .4 3 8 4

R e s id u a l 0 .0 0 0 1 1 8 0 .0 0 0 0 1 1 1 1 .1 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 1 7 1 0 .2

A IC  ( sm a lle r  is  b e t t e r ) - 1 7 0 2 .2

A IC C  ( sm a lle r  is  b e t t e r ) - 1 7 0 2 .1

B IC  ( sm a lle r  is  b e t t e r ) - 1 6 9 8 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 .7 3 0 8 4 .9 7 0 1 1 6 .4 0 .5 5 0 .5 9 0 1

s e a s o n 1 - 0 .0 3 3 5 2 0 .0 2 3 9 0 2 9 .8 - 1 .4 0 0 .1 7 1 1

s e a s o n 2 - 0 .0 7 9 3 0 0 .0 2 2 8 0 5 0 - 3 .4 8 0 .0 0 1 1

s e a s o n 3 0 .0 1 7 2 7 0 .0 2 2 5 7 4 8 .4 0 .7 6 0 .4 4 8 1

s e a s o n 4 0 .1 4 6 9 0 .0 2 2 6 8 4 9 .1 6 .4 8 < .0 0 0 1

s e a s o n 5 0 .1 9 8 2 0 .0 2 2 6 4 4 9 8 .7 5 < .0 0 0 1

s e a s o n 6 0 .3 0 8 5 0 .0 2 2 6 5 4 9 1 3 .6 2 < .0 0 0 1

s e a s o n 7 0 .3 6 4 1 0 .0 2 2 6 4 4 9 1 6 .0 8 < .0 0 0 1

s e a s o n 8 0 .3 4 2 0 0 .0 2 3 7 5 4 9 .3 1 4 .4 0 < .0 0 0 1

s e a s o n 9 0 .3 0 3 1 0 .0 2 3 5 7 4 8 .3 1 2 .8 6 < .0 0 0 1

s e a s o n 1 0 0 .2 6 9 8 0 .0 2 3 8 0 4 9 .9 1 1 .3 4 < .0 0 0 1

s e a s o n 1 1 0 .1 0 6 0 0 .0 2 5 0 8 2 8 .2 4 .2 3 0 .0 0 0 2

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 0 1 6 0 0 .0 0 2 4 7 8 1 6 .4 0 .0 6 0 .9 4 9 1

t e m p _ d e v 0 .0 5 2 8 9 0 .0 0 1 7 3 4 3 1 3 3 0 .5 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 3 6 .5 1 2 3 .2 4 < .0 0 0 1

d a te 1 1 1 6 .4 0 .0 0 0 .9 4 9 1

t e m p _ d e v 1 3 1 3 9 3 0 .3 9 < .0 0 0 1
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Myakka

Parameter = Temperature  (Degree C) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 1 0  1 3  1 4  1 5  1 6  2 0  2 1  2 2  2 3  2 9  3 0  3 1  4 1  4 2  6  7  8  9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 3

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 5 6 .6 6 4 7 8 5 3 8

1 2 5 7 6 .9 4 7 7 7 1 5 4 0 .8 2 6 7 1 3 6 9

2 1 5 7 2 .3 5 5 1 3 9 0 2 0 .1 3 0 7 9 7 8 5

3 2 5 7 1 .1 7 4 8 4 4 1 6 0 .0 4 8 3 4 8 5 0

4 2 5 7 0 .7 5 4 1 9 2 1 4 0 .0 0 4 4 3 0 5 3

5 1 5 7 0 .7 1 8 0 9 8 0 1 0 .0 0 0 0 2 8 1 0

6 1 5 7 0 .7 1 7 8 7 8 4 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 . . .

V a r ia n c e I n t e r c e p t 0 .6 7 5 4 0 .2 3 1 6 2 .9 2 0 .0 0 1 8

S P (P O W ) I n t e r c e p t 0 .6 7 2 0 0 .1 1 7 1 5 .7 4 < .0 0 0 1

R e s id u a l 0 .2 0 1 4 0 .0 1 7 5 3 1 1 .4 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 7 0 .7

A IC  ( sm a lle r  is  b e t t e r ) 5 7 6 .7

A IC C  ( sm a lle r  is  b e t t e r ) 5 7 6 .8

B IC  ( sm a lle r  is  b e t t e r ) 5 7 9 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 0 5 .2 1 2 4 0 .4 2 5 .0 4 - 0 .4 4 0 .6 7 9 8

s e a s o n 1 0 .1 2 0 5 0 .3 3 1 6 4 6 .8 0 .3 6 0 .7 1 8 0

s e a s o n 2 0 .0 0 8 8 3 8 0 .4 0 5 6 4 7 .3 0 .0 2 0 .9 8 2 7

s e a s o n 3 0 .0 3 7 7 5 0 .4 4 7 6 4 7 .1 0 .0 8 0 .9 3 3 1

s e a s o n 4 0 .0 3 4 2 3 0 .4 7 2 0 4 5 .1 0 .0 7 0 .9 4 2 5

s e a s o n 5 0 .4 5 8 1 0 .4 8 5 0 4 3 .1 0 .9 4 0 .3 5 0 2

s e a s o n 6 0 .2 1 0 6 0 .4 8 9 7 4 2 0 .4 3 0 .6 6 9 4

s e a s o n 7 0 .4 1 4 6 0 .4 8 7 3 4 2 .4 0 .8 5 0 .3 9 9 6

s e a s o n 8 0 .1 2 3 2 0 .4 8 5 5 4 5 .8 0 .2 5 0 .8 0 0 9

s e a s o n 9 - 0 .1 9 1 8 0 .4 6 2 9 4 7 .1 - 0 .4 1 0 .6 8 0 5

s e a s o n 1 0 - 0 .5 1 3 7 0 .4 1 8 4 4 7 .2 - 1 .2 3 0 .2 2 5 6

s e a s o n 1 1 - 0 .8 0 8 3 0 .3 3 3 8 4 5 .5 - 2 .4 2 0 .0 1 9 5

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 5 2 3 1 0 .1 1 9 9 5 .0 4 0 .4 4 0 .6 8 0 6

t e m p _ d e v 0 .0 5 6 7 2 0 .0 5 4 2 2 1 5 4 1 .0 5 0 .2 9 7 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 3 .9 1 .0 8 0 .4 0 1 1

d a te 1 1 5 .0 4 0 .1 9 0 .6 8 0 6

t e m p _ d e v 1 1 5 4 1 .0 9 0 .2 9 7 2



-5

-4

-3

-2

-1

0

1

2

3

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TKN_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Myakka

Parameter = Total Kjeldahl Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 1 0  1 3  1 4  1 5  1 6  2 0  2 1  2 2  2 3  2 9  3 0  3 1  4 1  4 2  6  7  8  9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 2 7

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 9

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 6 7 3 .9 1 2 2 0 1 5 9

1 2 4 8 8 .9 6 3 8 1 8 2 0 0 .1 2 4 9 2 9 4 1

2 1 4 8 2 .4 8 6 9 6 1 1 3 0 .0 3 0 1 0 5 4 9

3 2 4 8 0 .6 6 9 6 4 8 9 3 0 .0 1 2 0 9 2 1 8

4 2 4 8 0 .0 1 5 8 4 9 2 7 0 .0 0 1 1 7 2 3 3

5 1 4 7 9 .9 5 7 1 9 1 9 7 0 .0 0 0 0 0 8 0 8

6 1 4 7 9 .9 5 6 8 0 5 2 5 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 . . .

V a r ia n c e I n t e r c e p t 0 .3 6 5 2 0 .1 1 1 8 3 .2 7 0 .0 0 0 5

S P (P O W ) I n t e r c e p t 0 .5 7 7 7 0 .1 3 8 1 4 .1 8 < .0 0 0 1

R e s id u a l 0 .1 6 0 1 0 .0 1 4 1 1 1 1 .3 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 8 0 .0

A IC  ( sm a lle r  is  b e t t e r ) 4 8 6 .0

A IC C  ( sm a lle r  is  b e t t e r ) 4 8 6 .0

B IC  ( sm a lle r  is  b e t t e r ) 4 8 8 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 4 7 .7 1 8 4 1 5 8 .1 4 5 .9 6 - 0 .3 0 0 .7 7 3 1

s e a s o n 1 0 .1 1 3 4 0 .2 7 5 5 4 2 .6 0 .4 1 0 .6 8 2 6

s e a s o n 2 0 .0 0 6 2 5 3 0 .3 2 9 3 4 5 .8 0 .0 2 0 .9 8 4 9

s e a s o n 3 0 .0 3 1 0 7 0 .3 5 6 2 4 5 .5 0 .0 9 0 .9 3 0 9

s e a s o n 4 0 .0 4 0 9 1 0 .3 6 9 9 4 2 .6 0 .1 1 0 .9 1 2 4

s e a s o n 5 0 .4 5 3 5 0 .3 7 6 3 4 0 1 .2 0 0 .2 3 5 3

s e a s o n 6 0 .2 1 5 8 0 .3 7 8 4 3 8 .8 0 .5 7 0 .5 7 1 8

s e a s o n 7 0 .4 3 0 8 0 .3 7 7 2 3 9 .5 1 .1 4 0 .2 6 0 3

s e a s o n 8 0 .1 2 4 3 0 .3 8 1 9 4 3 .8 0 .3 3 0 .7 4 6 4

s e a s o n 9 0 .0 3 2 6 6 0 .3 6 9 8 4 5 .9 0 .0 9 0 .9 3 0 0

s e a s o n 1 0 - 0 .3 2 5 9 0 .3 4 0 5 4 5 .5 - 0 .9 6 0 .3 4 3 5

s e a s o n 1 1 - 0 .2 9 1 8 0 .2 9 9 9 4 0 .7 - 0 .9 7 0 .3 3 6 3

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 2 3 6 6 0 .0 7 8 8 4 5 .9 6 0 .3 0 0 .7 7 4 3

t e m p _ d e v 0 .1 0 8 1 0 .0 4 8 0 5 1 4 3 2 .2 5 0 .0 2 6 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 3 9 .9 0 .7 4 0 .6 9 2 1

d a te 1 1 5 .9 6 0 .0 9 0 .7 7 4 3

t e m p _ d e v 1 1 4 3 5 .0 6 0 .0 2 6 1



-4

-3

-2

-1

0

1

2

3

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TN_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Myakka

Parameter = Total Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 1 0  1 3  1 4  1 5  1 6  2 0  2 1  2 2  2 3  2 9  3 0  3 1  4 1  4 2  6  7  8  9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 3

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 4 9 5 .5 4 1 5 3 3 5 7

1 3 3 5 7 .7 8 3 8 7 6 5 5 0 .0 2 3 4 0 7 0 5

2 2 3 5 6 .1 6 4 7 2 9 9 0 0 .0 1 8 5 9 1 2 1

3 1 3 5 3 .7 8 3 6 5 8 5 6 0 .0 0 1 0 2 2 4 6

4 1 3 5 3 .6 5 8 6 5 0 9 4 0 .0 0 0 0 0 7 1 8

5 1 3 5 3 .6 5 7 8 1 1 9 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 1 7 9 0 .0 0 9 8 4 9 2 .2 1 0 .0 1 3 5

V a r ia n c e I n t e r c e p t 0 .1 3 2 3 0 .0 3 8 2 2 3 .4 6 0 .0 0 0 3

S P (P O W ) I n t e r c e p t 0 .5 2 6 7 0 .1 4 8 2 3 .5 5 0 .0 0 0 4

R e s id u a l 0 .1 0 4 3 0 .0 0 9 4 0 6 1 1 .0 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 3 5 3 .7

A IC  ( sm a lle r  is  b e t t e r ) 3 6 1 .7

A IC C  ( sm a lle r  is  b e t t e r ) 3 6 1 .8

B IC  ( sm a lle r  is  b e t t e r ) 3 6 5 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 2 3 .7 4 9 1 .5 4 9 7 7 .1 5 2 .4 4 0 .0 4 3 8

s e a s o n 1 - 0 .0 0 1 2 9 0 .1 8 2 9 4 1 .1 - 0 .0 1 0 .9 9 4 4

s e a s o n 2 - 0 .2 6 9 3 0 .2 1 2 7 4 3 .9 - 1 .2 7 0 .2 1 2 2

s e a s o n 3 - 0 .0 1 9 7 7 0 .2 2 7 5 4 5 .6 - 0 .0 9 0 .9 3 1 1

s e a s o n 4 - 0 .2 7 9 6 0 .2 3 4 0 4 3 .9 - 1 .2 0 0 .2 3 8 4

s e a s o n 5 - 0 .1 8 5 6 0 .2 3 6 4 4 1 .8 - 0 .7 9 0 .4 3 6 8

s e a s o n 6 - 0 .2 2 3 3 0 .2 3 7 0 4 0 .8 - 0 .9 4 0 .3 5 1 5

s e a s o n 7 0 .2 2 2 9 0 .2 3 6 9 4 1 .7 0 .9 4 0 .3 5 2 2

s e a s o n 8 0 .5 5 6 5 0 .2 4 2 1 4 4 .8 2 .3 0 0 .0 2 6 3

s e a s o n 9 0 .5 6 5 3 0 .2 3 6 3 4 5 .5 2 .3 9 0 .0 2 0 9

s e a s o n 1 0 0 .5 0 8 5 0 .2 2 0 4 4 3 .4 2 .3 1 0 .0 2 5 9

s e a s o n 1 1 0 .1 8 5 8 0 .1 8 5 4 3 8 .8 1 .0 0 0 .3 2 2 5

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 1 0 3 0 .0 4 5 6 4 7 .1 5 - 2 .4 2 0 .0 4 5 5

t e m p _ d e v - 0 .0 0 3 9 6 0 .0 3 4 9 7 9 9 .9 - 0 .1 1 0 .9 1 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 3 9 .1 2 .4 7 0 .0 1 8 7

d a te 1 1 7 .1 5 5 .8 4 0 .0 4 5 5

t e m p _ d e v 1 9 9 .9 0 .0 1 0 .9 1 0 1
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Myakka

Parameter = Total Organic Carbon  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 1 0  1 3  1 4  1 5  1 6  2 0  2 1  2 2  2 3  2 9  3 0  3 1  4 1  4 2  6  7  8  9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 3

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 7 0 8 .8 8 4 4 9 8 5 4

1 4 4 3 3 .8 0 6 1 5 3 1 6 0 .2 0 1 2 9 4 7 8

2 1 4 1 5 .4 5 5 5 4 3 6 8 .

3 1 4 1 2 .0 4 0 1 3 3 8 9 0 .0 1 7 8 8 5 7 8

4 4 4 1 0 .9 0 0 8 1 0 5 9 0 .0 0 8 6 3 4 5 2

5 2 4 0 9 .9 9 9 7 7 0 7 2 0 .0 0 1 1 1 2 0 1

6 1 4 0 9 .8 9 5 2 1 8 8 0 0 .0 0 0 0 1 2 9 1

7 1 4 0 9 .8 9 4 0 7 1 7 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 0 4 9 5 0 .0 0 2 9 7 2 0 .1 7 0 .4 3 3 9

V a r ia n c e I n t e r c e p t 0 .4 2 1 3 0 .1 2 8 1 3 .2 9 0 .0 0 0 5

S P (P O W ) I n t e r c e p t 0 .6 1 2 1 0 .1 2 0 0 5 .1 0 < .0 0 0 1

R e s id u a l 0 .1 1 7 9 0 .0 1 0 6 0 1 1 .1 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 0 9 .9

A IC  ( sm a lle r  is  b e t t e r ) 4 1 7 .9

A IC C  ( sm a lle r  is  b e t t e r ) 4 1 8 .0

B IC  ( sm a lle r  is  b e t t e r ) 4 2 1 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 4 1 .4 7 1 7 7 .7 5 6 .2 6 - 0 .8 0 0 .4 5 5 2

s e a s o n 1 - 0 .0 4 2 8 8 0 .2 7 7 3 4 7 - 0 .1 5 0 .8 7 7 7

s e a s o n 2 - 0 .0 9 5 8 7 0 .3 3 6 0 4 9 .3 - 0 .2 9 0 .7 7 6 6

s e a s o n 3 - 0 .0 5 1 0 8 0 .3 6 6 9 4 8 .4 - 0 .1 4 0 .8 8 9 9

s e a s o n 4 0 .1 1 8 1 0 .3 8 3 5 4 5 .2 0 .3 1 0 .7 5 9 5

s e a s o n 5 - 0 .2 1 1 5 0 .3 9 1 7 4 2 .5 - 0 .5 4 0 .5 9 2 1

s e a s o n 6 - 0 .3 1 7 4 0 .3 9 4 5 4 1 .2 - 0 .8 0 0 .4 2 5 6

s e a s o n 7 0 .0 9 6 8 2 0 .3 9 3 0 4 1 .8 0 .2 5 0 .8 0 6 6

s e a s o n 8 0 .0 8 2 4 0 0 .3 9 5 1 4 6 .3 0 .2 1 0 .8 3 5 7

s e a s o n 9 0 .2 1 1 4 0 .3 8 0 1 4 8 .6 0 .5 6 0 .5 8 0 7

s e a s o n 1 0 - 0 .0 0 4 0 7 0 .3 4 7 0 4 9 .1 - 0 .0 1 0 .9 9 0 7

s e a s o n 1 1 - 0 .5 1 6 0 0 .2 7 9 8 4 5 .3 - 1 .8 4 0 .0 7 1 7

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 6 9 7 6 0 .0 8 8 6 2 6 .2 6 0 .7 9 0 .4 5 9 9

t e m p _ d e v 0 .0 0 4 7 9 1 0 .0 4 3 6 5 1 7 6 0 .1 1 0 .9 1 2 7



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 3 .8 0 .9 5 0 .5 0 4 2

d a te 1 1 6 .2 6 0 .6 2 0 .4 5 9 9

t e m p _ d e v 1 1 7 6 0 .0 1 0 .9 1 2 7
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Myakka

Parameter = Total Phosphorous  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 1 0  1 3  1 4  1 5  1 6  2 0  2 1  2 2  2 3  2 9  3 0  3 1  4 1  4 2  6  7  8  9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 3

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 7 2 .1 3 6 3 5 6 1 2

1 2 7 4 5 .9 4 9 2 9 2 0 2 0 .0 5 0 5 5 1 3 7

2 1 7 4 0 .7 5 2 9 7 5 0 6 0 .0 5 2 2 6 7 8 6

3 2 7 3 8 .7 7 6 6 5 9 2 7 0 .0 3 0 9 0 7 4 2

4 1 7 3 6 .0 9 2 6 2 7 9 8 0 .0 0 2 0 9 0 0 0

5 1 7 3 5 .9 2 7 7 8 0 9 0 0 .0 0 0 0 1 5 2 9

6 1 7 3 5 .9 2 6 6 3 0 9 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 6 0 0 1 0 .0 0 9 0 0 8 0 .6 7 0 .2 5 2 6

V a r ia n c e I n t e r c e p t 0 .4 9 9 5 0 .1 2 5 3 3 .9 9 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 6 1 4 0 .1 5 8 4 2 .2 8 0 .0 2 2 5

R e s id u a l 0 .3 5 5 3 0 .0 3 1 7 4 1 1 .1 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 3 5 .9

A IC  ( sm a lle r  is  b e t t e r ) 7 4 3 .9

A IC C  ( sm a lle r  is  b e t t e r ) 7 4 4 .1

B IC  ( sm a lle r  is  b e t t e r ) 7 4 7 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 6 0 .8 9 1 5 1 .9 9 9 .8 - 1 .0 6 0 .3 1 5 2

s e a s o n 1 - 0 .2 6 0 5 0 .3 8 8 6 4 0 .6 - 0 .6 7 0 .5 0 6 4

s e a s o n 2 0 .4 9 9 4 0 .4 3 8 7 4 9 1 .1 4 0 .2 6 0 6

s e a s o n 3 0 .4 9 9 7 0 .4 5 4 1 4 8 .6 1 .1 0 0 .2 7 6 5

s e a s o n 4 0 .1 7 1 4 0 .4 5 7 7 4 6 .1 0 .3 7 0 .7 0 9 7

s e a s o n 5 - 0 .3 1 3 3 0 .4 5 8 0 4 4 .5 - 0 .6 8 0 .4 9 7 5

s e a s o n 6 - 0 .4 0 9 7 0 .4 5 7 9 4 3 .9 - 0 .8 9 0 .3 7 5 8

s e a s o n 7 - 0 .3 6 0 3 0 .4 5 8 7 4 4 .5 - 0 .7 9 0 .4 3 6 3

s e a s o n 8 - 0 .8 4 7 4 0 .4 7 7 1 4 7 .4 - 1 .7 8 0 .0 8 2 2

s e a s o n 9 - 0 .9 8 2 7 0 .4 7 3 8 4 8 .9 - 2 .0 7 0 .0 4 3 4

s e a s o n 1 0 - 0 .5 9 5 7 0 .4 5 6 7 4 8 .8 - 1 .3 0 0 .1 9 8 2

s e a s o n 1 1 - 0 .2 0 2 6 0 .3 9 7 7 3 8 - 0 .5 1 0 .6 1 3 3

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 8 1 3 5 0 .0 7 5 7 8 9 .7 9 1 .0 7 0 .3 0 8 8

t e m p _ d e v 0 .0 6 5 9 5 0 .0 6 9 3 3 1 3 4 0 .9 5 0 .3 4 3 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 3 9 .9 1 .5 5 0 .1 5 0 6

d a te 1 1 9 .7 9 1 .1 5 0 .3 0 8 8

t e m p _ d e v 1 1 3 4 0 .9 0 0 .3 4 3 2
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Myakka

Parameter = Total Suspended Solids  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 1 8 1 0  1 3  1 4  1 5  1 6  2 0  2 1  2 2  2 3  2 9  3 0  3 1  4 1  4 2  6  7  8  9

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 1 8

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 2 3

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 5 6 3 .6 8 7 6 5 7 1 6

1 2 4 4 7 .5 3 2 1 4 3 2 4 0 .0 6 8 2 8 9 9 6

2 2 4 4 2 .0 1 7 0 6 8 3 6 0 .0 6 0 9 7 9 4 0

3 2 4 3 9 .8 4 1 1 9 2 5 6 0 .0 3 2 6 4 6 8 2

4 1 4 3 7 .4 6 8 2 0 0 9 7 0 .0 0 2 1 5 7 3 7

5 1 4 3 7 .3 1 8 6 7 6 2 2 0 .0 0 0 0 2 4 8 2

6 1 4 3 7 .3 1 7 0 3 8 8 6 0 .0 0 0 0 0 0 0 1

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 1 9 2 0 .0 1 4 3 5 2 .2 2 0 .0 1 3 1

V a r ia n c e I n t e r c e p t 0 .1 7 8 4 0 .0 4 5 0 4 3 .9 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 2 1 7 0 .1 6 5 3 1 .9 5 0 .0 5 1 6

R e s id u a l 0 .1 3 6 3 0 .0 1 2 4 8 1 0 .9 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 3 7 .3

A IC  ( sm a lle r  is  b e t t e r ) 4 4 5 .3

A IC C  ( sm a lle r  is  b e t t e r ) 4 4 5 .4

B IC  ( sm a lle r  is  b e t t e r ) 4 4 8 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 8 3 .4 3 2 0 8 8 .0 3 5 9 1 0 .1 - 0 .9 5 0 .3 6 5 4

s e a s o n 1 - 0 .0 2 3 8 2 0 .2 3 9 6 3 9 .5 - 0 .1 0 0 .9 2 1 3

s e a s o n 2 0 .1 9 8 9 0 .2 6 7 2 4 8 0 .7 4 0 .4 6 0 3

s e a s o n 3 0 .2 5 4 4 0 .2 7 4 9 4 7 .8 0 .9 3 0 .3 5 9 4

s e a s o n 4 0 .1 4 3 3 0 .2 7 6 1 4 5 .6 0 .5 2 0 .6 0 6 4

s e a s o n 5 - 0 .1 9 1 1 0 .2 8 6 9 4 5 .7 - 0 .6 7 0 .5 0 8 7

s e a s o n 6 - 0 .0 4 2 6 4 0 .2 7 5 2 4 3 .6 - 0 .1 5 0 .8 7 7 6

s e a s o n 7 - 0 .1 7 7 7 0 .2 7 6 0 4 4 .2 - 0 .6 4 0 .5 2 2 9

s e a s o n 8 - 0 .0 2 4 9 4 0 .2 8 7 9 4 6 .6 - 0 .0 9 0 .9 3 1 3

s e a s o n 9 - 0 .1 5 6 1 0 .2 8 7 0 4 8 - 0 .5 4 0 .5 8 9 0

s e a s o n 1 0 - 0 .2 8 4 0 0 .2 7 8 3 4 7 .9 - 1 .0 2 0 .3 1 2 6

s e a s o n 1 1 - 0 .1 1 9 5 0 .2 6 4 2 3 7 .7 - 0 .4 5 0 .6 5 3 7

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 4 2 2 1 0 .0 4 3 8 9 1 0 .1 0 .9 6 0 .3 5 8 6

t e m p _ d e v 0 .0 9 9 8 4 0 .0 4 3 7 5 1 3 2 2 .2 8 0 .0 2 4 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 3 9 .3 0 .6 2 0 .7 9 8 9

d a te 1 1 1 0 .1 0 .9 3 0 .3 5 8 6

t e m p _ d e v 1 1 3 2 5 .2 1 0 .0 2 4 1
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1
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3

4

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Turb

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Myakka

Parameter = Turbidity  (NTU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 7 1 9 0  1 9 2  1 9 3  1 9 4  1 9 5  1 9 8  1 9 9  2 0 0  2 0 1  2 0 2  2 0 3  2 4  2 5  2 6  2 7  2 8  3 4  3 5  3 6  3 7  3 8  4 3  4 4  4 5  4 6  4 7  4 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 7

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 2 7 .6 5 4 2 6 8 1 8

1 2 7 9 8 .8 7 9 4 2 5 3 8 0 .0 8 6 4 0 4 8 2

2 2 7 9 5 .1 8 9 7 3 3 4 9 0 .0 3 9 9 4 8 8 0

3 2 7 9 0 .4 1 1 3 9 1 1 4 0 .0 0 2 0 6 7 0 1

4 1 7 9 0 .1 9 3 4 9 2 7 0 0 .0 0 0 0 0 4 6 9

5 1 7 9 0 .1 9 2 9 9 8 9 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 9 1 6 0 .0 1 7 9 1 1 .0 7 0 .1 4 2 4

V a r ia n c e I n t e r c e p t 0 .2 2 8 3 0 .0 6 7 2 3 3 .4 0 0 .0 0 0 3

S P (P O W ) I n t e r c e p t 0 .1 6 3 5 0 .2 0 0 2 0 .8 2 0 .4 1 4 3

R e s id u a l 0 .4 8 1 3 0 .0 4 4 2 5 1 0 .8 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 9 0 .2

A IC  ( sm a lle r  is  b e t t e r ) 7 9 8 .2

A IC C  ( sm a lle r  is  b e t t e r ) 7 9 8 .3

B IC  ( sm a lle r  is  b e t t e r ) 8 0 3 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 2 3 5 .3 2 9 4 .8 0 1 6 1 3 .4 - 2 .4 8 0 .0 2 7 0

s e a s o n 1 - 0 .2 8 8 7 0 .3 3 1 2 3 9 .2 - 0 .8 7 0 .3 8 8 8

s e a s o n 2 - 0 .3 5 7 1 0 .3 5 0 6 5 0 .1 - 1 .0 2 0 .3 1 3 4

s e a s o n 3 - 0 .4 3 8 2 0 .3 5 0 4 5 0 .1 - 1 .2 5 0 .2 1 7 0

s e a s o n 4 - 0 .6 4 6 3 0 .3 4 8 4 4 9 .1 - 1 .8 6 0 .0 6 9 6

s e a s o n 5 - 0 .5 2 5 7 0 .3 5 0 5 5 0 .4 - 1 .5 0 0 .1 3 9 9

s e a s o n 6 - 1 .1 2 7 4 0 .3 5 0 4 5 0 .4 - 3 .2 2 0 .0 0 2 3

s e a s o n 7 - 0 .4 7 8 1 0 .3 4 8 8 4 9 .4 - 1 .3 7 0 .1 7 6 7

s e a s o n 8 0 .1 0 1 4 0 .3 6 5 4 4 9 .9 0 .2 8 0 .7 8 2 6

s e a s o n 9 - 0 .4 0 7 6 0 .3 6 5 6 4 9 .8 - 1 .1 1 0 .2 7 0 3

s e a s o n 1 0 - 0 .6 1 0 0 0 .3 6 5 3 4 9 .7 - 1 .6 7 0 .1 0 1 2

s e a s o n 1 1 - 0 .0 1 5 6 8 0 .3 4 4 1 3 7 - 0 .0 5 0 .9 6 3 9

s e a s o n 1 2 0 . . . .

d a te 1 0 .1 1 8 5 0 .0 4 7 2 6 1 3 .4 2 .5 1 0 .0 2 5 7

t e m p _ d e v 0 .2 2 5 3 0 .0 6 0 4 2 1 5 9 3 .7 3 0 .0 0 0 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 0 .1 1 .7 5 0 .0 9 7 9

d a te 1 1 1 3 .4 6 .2 9 0 .0 2 5 7

t e m p _ d e v 1 1 5 9 1 3 .9 0 0 .0 0 0 3



0
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2

3

4

5

6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
CHLAC_ugl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Peace

Parameter = Chlorophyll-a (Corrected)  (ug/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 7 1 9 0  1 9 2  1 9 3  1 9 4  1 9 5  1 9 8  1 9 9  2 0 0  2 0 1  2 0 2  2 0 3  2 4  2 5  2 6  2 7  2 8  3 4  3 5  3 6  3 7  3 8  4 3  4 4  4 5  4 6  4 7  4 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 7

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 5 7 6 .7 0 2 8 1 6 1 7

1 2 3 4 8 .5 6 6 0 8 0 6 2 0 .0 4 0 0 4 0 8 4

2 1 3 4 2 .9 8 6 6 5 5 6 5 0 .0 0 8 4 6 5 1 8

3 2 3 4 1 .6 7 9 7 6 3 1 4 0 .0 0 2 8 5 8 2 6

4 1 3 4 1 .2 8 5 4 3 5 4 1 0 .0 0 0 1 8 6 5 6

5 1 3 4 1 .2 6 1 9 3 6 6 3 0 .0 0 0 0 0 0 6 0

6 1 3 4 1 .2 6 1 8 6 3 5 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 0 3 2 0 .0 3 1 2 8 3 .3 0 0 .0 0 0 5

V a r ia n c e I n t e r c e p t 0 .1 8 5 3 0 .0 5 9 8 2 3 .1 0 0 .0 0 1 0

S P (P O W ) I n t e r c e p t 0 .5 9 0 2 0 .1 4 1 4 4 .1 7 < .0 0 0 1

R e s id u a l 0 .0 8 2 1 4 0 .0 0 7 5 3 1 1 0 .9 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 3 4 1 .3

A IC  ( sm a lle r  is  b e t t e r ) 3 4 9 .3

A IC C  ( sm a lle r  is  b e t t e r ) 3 4 9 .4

B IC  ( sm a lle r  is  b e t t e r ) 3 5 4 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 3 6 .3 2 1 1 3 .0 1 5 .2 2 2 .9 8 0 .0 2 9 3

s e a s o n 1 - 0 .1 2 3 3 0 .1 9 7 1 4 8 .1 - 0 .6 3 0 .5 3 4 5

s e a s o n 2 - 0 .3 6 6 6 0 .2 3 5 5 5 0 .1 - 1 .5 6 0 .1 2 5 8

s e a s o n 3 - 0 .1 6 3 2 0 .2 5 4 7 4 8 .1 - 0 .6 4 0 .5 2 4 7

s e a s o n 4 - 0 .4 3 8 1 0 .2 6 4 8 4 4 - 1 .6 5 0 .1 0 5 2

s e a s o n 5 - 0 .5 3 9 3 0 .2 7 0 1 4 0 .9 - 2 .0 0 0 .0 5 2 5

s e a s o n 6 - 0 .3 7 0 5 0 .2 7 1 3 3 9 .3 - 1 .3 7 0 .1 7 9 9

s e a s o n 7 0 .4 5 4 4 0 .2 7 0 4 4 0 1 .6 8 0 .1 0 0 6

s e a s o n 8 0 .6 9 7 2 0 .2 7 3 5 4 5 .5 2 .5 5 0 .0 1 4 2

s e a s o n 9 1 .1 4 3 9 0 .2 6 3 9 4 8 .5 4 .3 3 < .0 0 0 1

s e a s o n 1 0 0 .7 7 3 0 0 .2 4 2 6 4 9 .2 3 .1 9 0 .0 0 2 5

s e a s o n 1 1 0 .1 8 4 7 0 .2 0 0 1 4 6 .8 0 .9 2 0 .3 6 0 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 6 5 7 0 .0 5 6 3 5 5 .2 2 - 2 .9 4 0 .0 3 0 6

t e m p _ d e v - 0 .0 2 8 4 6 0 .0 3 0 8 0 2 0 7 - 0 .9 2 0 .3 5 6 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 3 .9 5 .2 3 < .0 0 0 1

d a te 1 1 5 .2 2 8 .6 5 0 .0 3 0 6

t e m p _ d e v 1 2 0 7 0 .8 5 0 .3 5 6 6
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3

4

5

6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
COLOR

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Peace

Parameter = Color  (PCU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 7 1 9 0  1 9 2  1 9 3  1 9 4  1 9 5  1 9 8  1 9 9  2 0 0  2 0 1  2 0 2  2 0 3  2 4  2 5  2 6  2 7  2 8  3 4  3 5  3 6  3 7  3 8  4 3  4 4  4 5  4 6  4 7  4 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 7

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 5

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 2 3 .5 3 4 9 1 0 0 1

1 2 7 9 3 .3 5 9 8 2 5 5 8 0 .0 5 4 5 7 9 5 3

2 1 7 8 6 .6 8 2 5 3 2 1 5 0 .0 2 0 5 3 0 0 3

3 2 7 8 4 .3 5 7 6 6 8 7 3 0 .0 1 1 0 9 0 6 3

4 1 7 8 3 .1 1 3 8 3 9 5 0 0 .0 0 0 9 7 5 3 9

5 1 7 8 3 .0 1 5 1 4 3 3 4 0 .0 0 0 0 0 6 9 2

6 1 7 8 3 .0 1 4 4 7 2 2 5 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .3 6 9 7 0 .1 1 1 7 3 .3 1 0 .0 0 0 5

V a r ia n c e I n t e r c e p t 0 .6 9 5 0 0 .1 9 0 8 3 .6 4 0 .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 9 1 9 0 .1 4 0 7 3 .5 0 0 .0 0 0 5

R e s id u a l 0 .3 2 0 5 0 .0 2 9 1 5 1 1 .0 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 8 3 .0

A IC  ( sm a lle r  is  b e t t e r ) 7 9 1 .0

A IC C  ( sm a lle r  is  b e t t e r ) 7 9 1 .1

B IC  ( sm a lle r  is  b e t t e r ) 7 9 6 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 6 3 6 .4 4 2 0 0 .5 0 7 .4 6 - 3 .1 7 0 .0 1 4 4

s e a s o n 1 - 0 .2 1 2 5 0 .4 1 1 2 4 8 .3 - 0 .5 2 0 .6 0 7 6

s e a s o n 2 0 .0 7 4 1 9 0 .4 8 1 3 5 2 .4 0 .1 5 0 .8 7 8 1

s e a s o n 3 0 .1 6 7 3 0 .5 1 0 0 4 9 .3 0 .3 3 0 .7 4 4 3

s e a s o n 4 0 .3 0 2 2 0 .5 2 3 0 4 4 .9 0 .5 8 0 .5 6 6 3

s e a s o n 5 0 .3 8 3 6 0 .5 2 7 4 4 1 .5 0 .7 3 0 .4 7 1 0

s e a s o n 6 - 0 .1 3 1 5 0 .5 2 9 4 4 0 .5 - 0 .2 5 0 .8 0 5 2

s e a s o n 7 - 0 .8 0 6 8 0 .5 2 8 8 4 1 .3 - 1 .5 3 0 .1 3 4 7

s e a s o n 8 - 0 .8 0 7 9 0 .5 4 2 4 4 6 .7 - 1 .4 9 0 .1 4 3 1

s e a s o n 9 - 1 .5 1 4 7 0 .5 3 0 7 5 0 - 2 .8 5 0 .0 0 6 3

s e a s o n 1 0 - 1 .1 0 3 0 0 .4 9 7 4 5 1 .7 - 2 .2 2 0 .0 3 1 0

s e a s o n 1 1 - 0 .2 5 0 8 0 .4 1 9 3 4 6 .6 - 0 .6 0 0 .5 5 2 6

s e a s o n 1 2 0 . . . .

d a te 1 0 .3 2 2 3 0 .0 9 9 9 6 7 .4 6 3 .2 2 0 .0 1 3 4

t e m p _ d e v 0 .2 7 3 4 0 .0 6 2 1 0 2 3 2 4 .4 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 4 .5 1 .7 3 0 .0 9 7 2

d a te 1 1 7 .4 6 1 0 .4 0 0 .0 1 3 4

t e m p _ d e v 1 2 3 2 1 9 .3 8 < .0 0 0 1



5

6

7

8

9

10

11

12

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
COND

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Peace

Parameter = Specific Conductance  (uS/cm) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 7 1 9 0  1 9 2  1 9 3  1 9 4  1 9 5  1 9 8  1 9 9  2 0 0  2 0 1  2 0 2  2 0 3  2 4  2 5  2 6  2 7  2 8  3 4  3 5  3 6  3 7  3 8  4 3  4 4  4 5  4 6  4 7  4 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 7

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 5

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 3 0 .2 2 9 6 1 3 4 8

1 2 1 0 7 5 .9 7 3 9 7 9 3 1 0 .0 1 8 3 7 1 9 3

2 2 1 0 7 0 .0 2 0 6 8 8 9 7 0 .0 0 9 7 9 3 7 7

3 2 1 0 6 7 .3 1 4 7 8 5 3 2 0 .0 0 0 7 4 1 5 2

4 1 1 0 6 7 .1 3 0 6 6 3 5 5 0 .0 0 0 0 0 3 0 8

5 1 1 0 6 7 .1 2 9 9 2 6 6 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 7 9 5 3 0 .0 5 3 1 0 1 .5 0 0 .0 6 7 1

V a r ia n c e I n t e r c e p t 0 .7 3 9 3 0 .2 0 2 2 3 .6 6 0 .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 9 6 3 0 .1 7 2 3 1 .7 2 0 .0 8 5 6

R e s id u a l 1 .0 3 3 8 0 .0 9 4 7 6 1 0 .9 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 6 7 .1

A IC  ( sm a lle r  is  b e t t e r ) 1 0 7 5 .1

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 7 5 .3

B IC  ( sm a lle r  is  b e t t e r ) 1 0 8 0 .3

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 3 4 .1 3 1 8 1 .1 4 1 1 .2 1 .8 4 0 .0 9 1 8

s e a s o n 1 0 .5 1 3 1 0 .5 3 1 4 4 1 .8 0 .9 7 0 .3 3 9 8

s e a s o n 2 - 0 .0 5 3 2 1 0 .5 8 3 3 4 9 .4 - 0 .0 9 0 .9 2 7 7

s e a s o n 3 0 .3 5 7 7 0 .5 9 3 1 4 8 .7 0 .6 0 0 .5 4 9 3

s e a s o n 4 - 1 .1 1 6 5 0 .5 9 4 4 4 7 .4 - 1 .8 8 0 .0 6 6 5

s e a s o n 5 - 1 .0 1 7 6 0 .5 9 3 7 4 6 .7 - 1 .7 1 0 .0 9 3 2

s e a s o n 6 - 1 .7 5 3 5 0 .5 9 4 1 4 6 .6 - 2 .9 5 0 .0 0 4 9

s e a s o n 7 - 2 .0 9 1 3 0 .5 9 5 2 4 6 .9 - 3 .5 1 0 .0 0 1 0

s e a s o n 8 - 2 .0 3 8 9 0 .6 2 1 9 4 8 .4 - 3 .2 8 0 .0 0 1 9

s e a s o n 9 - 3 .2 2 6 7 0 .6 1 9 8 4 9 - 5 .2 1 < .0 0 0 1

s e a s o n 1 0 - 2 .7 3 0 2 0 .6 0 6 0 4 8 .6 - 4 .5 1 < .0 0 0 1

s e a s o n 1 1 - 0 .4 5 1 0 0 .5 4 8 6 3 9 .8 - 0 .8 2 0 .4 1 6 0

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 6 2 5 0 .0 9 0 3 0 1 1 .2 - 1 .8 0 0 .0 9 9 1

t e m p _ d e v 0 .2 8 9 3 0 .0 9 4 1 6 1 7 4 3 .0 7 0 .0 0 2 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 0 .7 6 .6 8 < .0 0 0 1

d a te 1 1 1 1 .2 3 .2 4 0 .0 9 9 1

t e m p _ d e v 1 1 7 4 9 .4 4 0 .0 0 2 5
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
DO_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Peace

Parameter = Dissolved Oxygen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 7 1 9 0  1 9 2  1 9 3  1 9 4  1 9 5  1 9 8  1 9 9  2 0 0  2 0 1  2 0 2  2 0 3  2 4  2 5  2 6  2 7  2 8  3 4  3 5  3 6  3 7  3 8  4 3  4 4  4 5  4 6  4 7  4 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 7

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 2 9 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 4 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 3 2 .7 4 0 3 8 4 6 9

1 2 9 7 8 .5 5 0 9 0 0 4 5 0 .0 1 9 0 4 6 6 5

2 2 9 7 2 .7 1 4 1 7 8 0 9 0 .0 0 9 4 7 4 2 6

3 2 9 7 0 .2 7 3 0 7 0 8 8 0 .0 0 0 7 0 3 1 5

4 1 9 7 0 .1 0 8 1 4 5 7 4 0 .0 0 0 0 0 2 5 8

5 1 9 7 0 .1 0 7 5 6 0 3 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .2 2 0 5 0 .0 9 8 2 6 2 .2 4 0 .0 1 2 4

V a r ia n c e I n t e r c e p t 0 .8 1 4 5 0 .2 2 8 3 3 .5 7 0 .0 0 0 2

S P (P O W ) I n t e r c e p t 0 .2 7 9 8 0 .1 9 4 2 1 .4 4 0 .1 4 9 6

R e s id u a l 1 .0 8 1 2 0 .1 0 7 0 1 0 .1 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 7 0 .1

A IC  ( sm a lle r  is  b e t t e r ) 9 7 8 .1

A IC C  ( sm a lle r  is  b e t t e r ) 9 7 8 .3

B IC  ( sm a lle r  is  b e t t e r ) 9 8 3 .3

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 5 0 6 .8 7 1 9 1 .3 7 1 0 .5 2 .6 5 0 .0 2 3 4

s e a s o n 1 - 0 .0 5 6 6 2 0 .5 9 7 1 3 7 - 0 .0 9 0 .9 2 5 0

s e a s o n 2 0 .0 5 3 9 9 0 .6 4 5 0 4 4 .4 0 .0 8 0 .9 3 3 7

s e a s o n 3 - 0 .0 2 1 4 7 0 .6 5 1 6 4 4 .8 - 0 .0 3 0 .9 7 3 9

s e a s o n 4 - 0 .5 5 4 2 0 .6 2 3 1 4 3 .9 - 0 .8 9 0 .3 7 8 6

s e a s o n 5 - 0 .6 0 9 8 0 .6 5 6 8 4 5 .8 - 0 .9 3 0 .3 5 8 0

s e a s o n 6 - 0 .3 6 3 0 0 .6 2 2 2 4 3 .5 - 0 .5 8 0 .5 6 2 6

s e a s o n 7 1 .0 5 8 8 0 .6 5 4 2 4 5 .5 1 .6 2 0 .1 1 2 5

s e a s o n 8 0 .4 3 6 4 0 .6 5 5 0 4 5 .4 0 .6 7 0 .5 0 8 6

s e a s o n 9 2 .6 9 7 0 0 .6 9 1 2 4 5 .3 3 .9 0 0 .0 0 0 3

s e a s o n 1 0 0 .7 2 6 5 0 .6 3 9 8 4 3 .3 1 .1 4 0 .2 6 2 4

s e a s o n 1 1 0 .4 0 2 8 0 .5 7 9 1 3 2 .3 0 .7 0 0 .4 9 1 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .2 5 1 8 0 .0 9 5 4 0 1 0 .5 - 2 .6 4 0 .0 2 3 8

t e m p _ d e v - 0 .1 7 1 8 0 .1 0 6 6 1 6 8 - 1 .6 1 0 .1 0 8 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 3 5 .8 3 .1 0 0 .0 0 5 1

d a te 1 1 1 0 .5 6 .9 7 0 .0 2 3 8

t e m p _ d e v 1 1 6 8 2 .6 0 0 .1 0 8 9
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Kd

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Peace

Parameter = Light Attenuation Coefficient  (1/m) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 7 1 9 0  1 9 2  1 9 3  1 9 4  1 9 5  1 9 8  1 9 9  2 0 0  2 0 1  2 0 2  2 0 3  2 4  2 5  2 6  2 7  2 8  3 4  3 5  3 6  3 7  3 8  4 3  4 4  4 5  4 6  4 7  4 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 7

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 2 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 7

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 1 0 .2 0 6 5 9 6 9 3

1 3 5 6 5 .0 9 5 4 2 3 2 0 1 0 .6 0 6 6 7 9 8 8

2 1 5 5 9 .6 6 9 2 9 2 0 3 0 .3 6 4 2 5 1 4 9

3 2 5 5 8 .6 1 4 6 6 9 4 2 0 .1 0 0 0 6 4 9 0

4 2 5 5 8 .3 0 6 9 1 7 2 0 0 .0 0 8 1 9 9 3 6

5 1 5 5 8 .2 8 1 9 0 0 6 1 0 .0 0 0 0 2 3 7 9

6 1 5 5 8 .2 8 1 8 2 9 7 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 3 4 5 0 .0 1 2 4 5 1 .8 8 0 .0 2 9 8

V a r ia n c e I n t e r c e p t 0 .6 4 8 8 0 .2 3 4 9 2 .7 6 0 .0 0 2 9

S P (P O W ) I n t e r c e p t 0 .6 8 6 7 0 .1 1 8 8 5 .7 8 < .0 0 0 1

R e s id u a l 0 .1 9 4 6 0 .0 1 8 1 2 1 0 .7 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 5 8 .3

A IC  ( sm a lle r  is  b e t t e r ) 5 6 6 .3

A IC C  ( sm a lle r  is  b e t t e r ) 5 6 6 .4

B IC  ( sm a lle r  is  b e t t e r ) 5 7 1 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 3 7 3 .5 9 2 4 8 .8 6 4 .6 2 - 1 .5 0 0 .1 9 8 3

s e a s o n 1 - 0 .1 9 6 4 0 .3 2 2 6 4 5 .6 - 0 .6 1 0 .5 4 5 6

s e a s o n 2 - 0 .2 1 1 7 0 .3 9 4 8 4 5 .4 - 0 .5 4 0 .5 9 4 4

s e a s o n 3 - 0 .1 7 2 5 0 .4 3 6 4 4 5 - 0 .4 0 0 .6 9 4 5

s e a s o n 4 - 0 .2 5 6 1 0 .4 6 0 8 4 3 .2 - 0 .5 6 0 .5 8 1 2

s e a s o n 5 - 0 .0 1 3 2 7 0 .4 7 5 7 4 1 .9 - 0 .0 3 0 .9 7 7 9

s e a s o n 6 0 .6 3 2 0 0 .4 9 1 0 4 2 .1 1 .2 9 0 .2 0 5 1

s e a s o n 7 - 0 .0 5 7 2 2 0 .4 9 1 2 4 2 .4 - 0 .1 2 0 .9 0 7 8

s e a s o n 8 - 0 .2 2 9 6 0 .4 7 9 3 4 3 .6 - 0 .4 8 0 .6 3 4 3

s e a s o n 9 0 .7 2 5 7 0 .4 5 3 0 4 4 .9 1 .6 0 0 .1 1 6 2

s e a s o n 1 0 0 .2 4 7 4 0 .4 0 6 9 4 4 .9 0 .6 1 0 .5 4 6 2

s e a s o n 1 1 - 0 .1 5 4 9 0 .3 2 5 6 4 4 .9 - 0 .4 8 0 .6 3 6 6

s e a s o n 1 2 0 . . . .

d a te 1 0 .1 8 4 6 0 .1 2 4 1 4 .6 2 1 .4 9 0 .2 0 1 7

t e m p _ d e v 0 .0 3 4 2 2 0 .0 4 7 2 5 2 2 9 0 .7 2 0 .4 6 9 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 2 .4 1 .7 4 0 .0 9 7 4

d a te 1 1 4 .6 2 2 .2 1 0 .2 0 1 7

t e m p _ d e v 1 2 2 9 0 .5 2 0 .4 6 9 6
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
NH3_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Peace

Parameter = Ammonia as N Total  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 7 1 9 0  1 9 2  1 9 3  1 9 4  1 9 5  1 9 8  1 9 9  2 0 0  2 0 1  2 0 2  2 0 3  2 4  2 5  2 6  2 7  2 8  3 4  3 5  3 6  3 7  3 8  4 3  4 4  4 5  4 6  4 7  4 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 7

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 2 5

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 2 2 5 .6 8 1 1 2 0 5 1

1 4 1 5 4 .8 0 9 8 9 3 1 1 .

2 2 1 4 5 .1 6 3 7 6 0 9 3 0 .0 4 6 1 9 8 1 9

3 2 1 3 8 .9 8 4 2 8 2 8 8 0 .0 2 4 1 9 3 4 9

4 2 1 3 2 .9 1 1 2 1 4 8 6 0 .0 0 2 1 3 9 9 9

5 1 1 3 2 .4 0 7 3 8 4 0 4 0 .0 0 0 0 4 1 4 6

6 1 1 3 2 .3 9 8 0 9 0 5 9 0 .0 0 0 0 0 0 0 4

7 1 1 3 2 .3 9 8 0 8 0 8 5 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 2 1 3 8 0 .0 0 2 0 8 7 1 .0 2 0 .1 5 2 8

V a r ia n c e I n t e r c e p t 0 .0 5 4 3 1 0 .0 1 2 9 8 4 .1 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t - 0 .0 3 7 2 1 0 .1 7 4 6 - 0 .2 1 0 .8 3 1 2

R e s id u a l 0 .0 5 4 9 4 0 .0 0 5 0 2 8 1 0 .9 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 3 2 .4

A IC  ( sm a lle r  is  b e t t e r ) 1 4 0 .4

A IC C  ( sm a lle r  is  b e t t e r ) 1 4 0 .5

B IC  ( sm a lle r  is  b e t t e r ) 1 4 5 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 5 0 .1 1 0 5 3 7 .7 5 5 5 1 8 .5 1 .3 3 0 .2 0 0 6

s e a s o n 1 0 .1 1 4 7 0 .1 5 8 1 3 5 .8 0 .7 3 0 .4 7 3 0

s e a s o n 2 0 .2 1 4 3 0 .1 5 7 7 5 1 .7 1 .3 6 0 .1 8 0 0

s e a s o n 3 0 .1 1 1 6 0 .1 5 5 5 5 1 .5 0 .7 2 0 .4 7 6 4

s e a s o n 4 0 .0 1 2 3 5 0 .1 5 5 7 5 1 .5 0 .0 8 0 .9 3 7 1

s e a s o n 5 0 .1 6 5 3 0 .1 6 3 2 5 1 .6 1 .0 1 0 .3 1 5 7

s e a s o n 6 0 .0 4 4 5 5 0 .1 5 5 7 5 1 .7 0 .2 9 0 .7 7 6 0

s e a s o n 7 0 .0 2 3 7 2 0 .1 5 5 8 5 1 .8 0 .1 5 0 .8 7 9 6

s e a s o n 8 0 .2 6 8 3 0 .1 6 3 2 5 1 .8 1 .6 4 0 .1 0 6 2

s e a s o n 9 - 0 .2 9 5 4 0 .1 6 2 5 5 1 .6 - 1 .8 2 0 .0 7 4 8

s e a s o n 1 0 0 .0 6 8 8 0 0 .1 6 4 6 5 1 .5 0 .4 2 0 .6 7 7 6

s e a s o n 1 1 0 .0 5 1 3 2 0 .1 7 5 9 3 6 .6 0 .2 9 0 .7 7 2 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 2 1 1 2 0 .0 1 8 8 2 1 8 .5 - 1 .1 2 0 .2 7 6 1

t e m p _ d e v 0 .0 6 7 9 6 0 .0 2 3 1 7 2 2 3 2 .9 3 0 .0 0 3 7



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 0 .2 1 .4 7 0 .1 7 9 8

d a te 1 1 1 8 .5 1 .2 6 0 .2 7 6 1

t e m p _ d e v 1 2 2 3 8 .6 1 0 .0 0 3 7



4
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7

8

9

10

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
PH

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Peace

Parameter = pH  (SU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 7 1 9 0  1 9 2  1 9 3  1 9 4  1 9 5  1 9 8  1 9 9  2 0 0  2 0 1  2 0 2  2 0 3  2 4  2 5  2 6  2 7  2 8  3 4  3 5  3 6  3 7  3 8  4 3  4 4  4 5  4 6  4 7  4 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 7

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 5

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 6 0 .6 8 3 2 0 3 3 1

1 2 8 2 3 .1 5 0 0 4 0 5 4 0 .0 4 8 7 9 2 5 2

2 1 8 1 6 .3 1 0 5 5 8 6 0 0 .0 1 7 4 3 9 8 6

3 2 8 1 3 .9 4 2 7 7 0 0 5 0 .0 0 9 0 6 4 6 7

4 1 8 1 2 .7 6 1 7 0 1 4 9 0 .0 0 0 8 6 4 3 5

5 1 8 1 2 .6 6 0 8 2 3 0 8 0 .0 0 0 0 0 6 4 2

6 1 8 1 2 .6 6 0 1 0 5 0 6 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .4 2 3 5 0 .1 2 7 5 3 .3 2 0 .0 0 0 4

V a r ia n c e I n t e r c e p t 0 .7 8 5 6 0 .2 1 6 4 3 .6 3 0 .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 9 7 0 0 .1 3 9 7 3 .5 6 0 .0 0 0 4

R e s id u a l 0 .3 4 8 6 0 .0 3 1 7 0 1 1 .0 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 1 2 .7

A IC  ( sm a lle r  is  b e t t e r ) 8 2 0 .7

A IC C  ( sm a lle r  is  b e t t e r ) 8 2 0 .8

B IC  ( sm a lle r  is  b e t t e r ) 8 2 5 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 6 9 0 .7 3 2 1 4 .1 6 7 .3 9 - 3 .2 3 0 .0 1 3 5

s e a s o n 1 - 0 .2 0 8 3 0 .4 3 4 3 4 8 .3 - 0 .4 8 0 .6 3 3 6

s e a s o n 2 0 .0 9 3 5 9 0 .5 0 9 2 5 2 .4 0 .1 8 0 .8 5 4 9

s e a s o n 3 0 .1 8 6 2 0 .5 4 0 3 4 9 .3 0 .3 4 0 .7 3 1 9

s e a s o n 4 0 .3 3 1 4 0 .5 5 4 4 4 4 .8 0 .6 0 0 .5 5 3 0

s e a s o n 5 0 .4 1 7 1 0 .5 5 9 4 4 1 .5 0 .7 5 0 .4 6 0 1

s e a s o n 6 - 0 .1 2 9 4 0 .5 6 1 7 4 0 .4 - 0 .2 3 0 .8 1 8 9

s e a s o n 7 - 0 .8 6 8 9 0 .5 6 0 9 4 1 .3 - 1 .5 5 0 .1 2 9 0

s e a s o n 8 - 0 .8 7 6 2 0 .5 7 4 9 4 6 .6 - 1 .5 2 0 .1 3 4 2

s e a s o n 9 - 1 .6 2 6 2 0 .5 6 2 1 5 0 - 2 .8 9 0 .0 0 5 6

s e a s o n 1 0 - 1 .1 6 3 3 0 .5 2 6 1 5 1 .7 - 2 .2 1 0 .0 3 1 5

s e a s o n 1 1 - 0 .2 6 6 6 0 .4 4 2 6 4 6 .7 - 0 .6 0 0 .5 4 9 9

s e a s o n 1 2 0 . . . .

d a te 1 0 .3 4 5 7 0 .1 0 6 8 7 .3 9 3 .2 4 0 .0 1 3 3

t e m p _ d e v 0 .2 8 6 2 0 .0 6 5 0 4 2 3 4 4 .4 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 4 .5 1 .7 7 0 .0 8 8 6

d a te 1 1 7 .3 9 1 0 .4 8 0 .0 1 3 3

t e m p _ d e v 1 2 3 4 1 9 .3 7 < .0 0 0 1



-3
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1

2

3

4

5

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Salinity

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Peace

Parameter = Salinity  (ppt) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 7 1 9 0  1 9 2  1 9 3  1 9 4  1 9 5  1 9 8  1 9 9  2 0 0  2 0 1  2 0 2  2 0 3  2 4  2 5  2 6  2 7  2 8  3 4  3 5  3 6  3 7  3 8  4 3  4 4  4 5  4 6  4 7  4 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 7

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 5

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 2 9 1 .8 6 0 2 8 0 6 2

1 3 - 1 5 4 5 .8 2 1 1 5 9 5 3 .

2 2 - 1 5 5 8 .4 2 2 5 5 6 4 1 0 .0 1 1 8 4 0 2 9

3 2 - 1 5 6 6 .0 2 1 3 7 2 3 4 0 .0 0 5 3 5 7 7 9

4 2 - 1 5 7 2 .8 0 1 6 9 4 2 7 0 .0 0 0 7 3 0 3 5

5 1 - 1 5 7 3 .7 0 1 4 5 8 6 5 0 .0 0 0 0 5 3 1 4

6 1 - 1 5 7 3 .7 6 2 4 9 0 7 2 0 .0 0 0 0 0 0 5 4

7 1 - 1 5 7 3 .7 6 3 0 7 7 0 5 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 3 .0 2 8 E - 6 6 .3 4 9 E - 6 0 .4 8 0 .3 1 6 7

V a r ia n c e I n t e r c e p t 0 .0 0 1 0 1 2 0 .0 0 0 2 2 0 4 .6 0 < .0 0 0 1

S P (P O W ) I n t e r c e p t - 0 .2 0 4 8 0 .1 5 9 7 - 1 .2 8 0 .1 9 9 8

R e s id u a l 0 .0 0 0 2 1 5 0 .0 0 0 0 2 0 1 0 .8 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 1 5 7 3 .8

A IC  ( sm a lle r  is  b e t t e r ) - 1 5 6 5 .8

A IC C  ( sm a lle r  is  b e t t e r ) - 1 5 6 5 .6

B IC  ( sm a lle r  is  b e t t e r ) - 1 5 6 0 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 .0 2 7 3 4 .0 6 6 6 1 9 .7 0 .5 0 0 .6 2 3 6

s e a s o n 1 - 0 .0 6 0 0 7 0 .0 2 1 3 4 2 8 .9 - 2 .8 2 0 .0 0 8 7

s e a s o n 2 - 0 .0 7 5 3 7 0 .0 1 9 6 2 4 9 .7 - 3 .8 4 0 .0 0 0 3

s e a s o n 3 0 .0 2 6 0 4 0 .0 1 9 6 4 4 4 .7 1 .3 3 0 .1 9 1 7

s e a s o n 4 0 .1 3 0 1 0 .0 1 9 7 5 4 7 .2 6 .5 9 < .0 0 0 1

s e a s o n 5 0 .2 1 7 8 0 .0 1 9 6 9 4 6 .6 1 1 .0 6 < .0 0 0 1

s e a s o n 6 0 .3 1 2 1 0 .0 1 9 7 1 4 6 .9 1 5 .8 3 < .0 0 0 1

s e a s o n 7 0 .3 5 8 0 0 .0 1 9 6 8 4 6 .7 1 8 .1 9 < .0 0 0 1

s e a s o n 8 0 .3 5 3 3 0 .0 2 0 6 6 4 7 .7 1 7 .1 0 < .0 0 0 1

s e a s o n 9 0 .3 1 1 2 0 .0 2 0 5 2 4 4 .4 1 5 .1 7 < .0 0 0 1

s e a s o n 1 0 0 .2 5 2 2 0 .0 2 0 4 5 4 9 .5 1 2 .3 3 < .0 0 0 1

s e a s o n 1 1 0 .0 9 8 1 5 0 .0 2 2 4 6 2 7 .7 4 .3 7 0 .0 0 0 2

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 0 5 1 7 0 .0 0 2 0 2 7 1 9 .7 0 .2 6 0 .8 0 1 3

t e m p _ d e v 0 .0 5 5 2 9 0 .0 0 1 6 5 2 2 5 5 3 3 .4 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 3 7 .1 1 9 2 .4 2 < .0 0 0 1

d a te 1 1 1 9 .7 0 .0 7 0 .8 0 1 3

t e m p _ d e v 1 2 5 5 1 1 2 0 .2 5 < .0 0 0 1



2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TEMP_C

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Peace

Parameter = Temperature  (Degree C) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 7 1 9 0  1 9 2  1 9 3  1 9 4  1 9 5  1 9 8  1 9 9  2 0 0  2 0 1  2 0 2  2 0 3  2 4  2 5  2 6  2 7  2 8  3 4  3 5  3 6  3 7  3 8  4 3  4 4  4 5  4 6  4 7  4 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 7

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 3 2 .0 6 0 6 0 8 5 4

1 2 5 2 6 .9 3 3 5 4 1 9 4 0 .1 5 2 7 6 0 5 2

2 1 5 2 1 .7 0 9 9 0 6 8 2 0 .0 2 9 9 4 8 4 7

3 2 5 2 0 .4 9 2 7 4 1 5 4 0 .0 1 1 9 1 1 0 8

4 2 5 2 0 .0 6 8 4 2 3 2 8 0 .0 0 1 2 8 3 4 7

5 1 5 2 0 .0 2 5 3 7 7 6 5 0 .0 0 0 0 0 6 9 2

6 1 5 2 0 .0 2 5 1 5 3 7 6 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 6 0 0 0 .0 1 1 3 5 2 .2 9 0 .0 1 1 0

V a r ia n c e I n t e r c e p t 0 .6 5 0 0 0 .2 2 2 5 2 .9 2 0 .0 0 1 7

S P (P O W ) I n t e r c e p t 0 .6 7 5 4 0 .1 1 4 0 5 .9 3 < .0 0 0 1

R e s id u a l 0 .1 5 3 7 0 .0 1 4 0 6 1 0 .9 3 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 2 0 .0

A IC  ( sm a lle r  is  b e t t e r ) 5 2 8 .0

A IC C  ( sm a lle r  is  b e t t e r ) 5 2 8 .2

B IC  ( sm a lle r  is  b e t t e r ) 5 3 3 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 5 .8 6 6 8 2 3 7 .2 6 5 .0 9 - 0 .0 7 0 .9 4 9 2

s e a s o n 1 - 0 .0 8 8 6 8 0 .3 2 0 8 4 8 .9 - 0 .2 8 0 .7 8 3 4

s e a s o n 2 - 0 .3 1 5 0 0 .3 9 3 8 4 9 .5 - 0 .8 0 0 .4 2 7 6

s e a s o n 3 - 0 .1 4 3 1 0 .4 3 5 1 4 8 .8 - 0 .3 3 0 .7 4 3 6

s e a s o n 4 - 0 .2 4 2 8 0 .4 5 9 1 4 6 .4 - 0 .5 3 0 .5 9 9 4

s e a s o n 5 0 .1 9 9 8 0 .4 7 2 5 4 4 .3 0 .4 2 0 .6 7 4 4

s e a s o n 6 - 0 .0 1 9 1 2 0 .4 7 6 8 4 3 - 0 .0 4 0 .9 6 8 2

s e a s o n 7 0 .2 5 9 3 0 .4 7 4 3 4 3 .3 0 .5 5 0 .5 8 7 3

s e a s o n 8 - 0 .1 4 7 3 0 .4 7 2 2 4 7 .1 - 0 .3 1 0 .7 5 6 4

s e a s o n 9 - 0 .1 2 7 1 0 .4 4 9 9 4 8 .8 - 0 .2 8 0 .7 7 8 8

s e a s o n 1 0 - 0 .6 9 2 5 0 .4 0 5 5 4 9 .1 - 1 .7 1 0 .0 9 4 0

s e a s o n 1 1 - 0 .9 3 8 3 0 .3 2 3 6 4 8 - 2 .9 0 0 .0 0 5 6

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 7 8 9 0 0 .1 1 8 3 5 .0 9 0 .0 7 0 .9 4 9 4

t e m p _ d e v 0 .0 3 9 0 7 0 .0 4 3 1 0 2 6 4 0 .9 1 0 .3 6 5 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 5 .5 1 .4 7 0 .1 7 6 6

d a te 1 1 5 .0 9 0 .0 0 0 .9 4 9 4

t e m p _ d e v 1 2 6 4 0 .8 2 0 .3 6 5 6
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TKN_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Peace

Parameter = Total Kjeldahl Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 7 1 9 0  1 9 2  1 9 3  1 9 4  1 9 5  1 9 8  1 9 9  2 0 0  2 0 1  2 0 2  2 0 3  2 4  2 5  2 6  2 7  2 8  3 4  3 5  3 6  3 7  3 8  4 3  4 4  4 5  4 6  4 7  4 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 7

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 2 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 5 5 5 .5 5 4 7 0 7 6 8

1 3 3 6 5 .3 7 6 4 6 6 6 4 0 .0 5 0 7 5 5 5 8

2 1 3 5 9 .0 5 3 4 1 2 8 2 0 .0 1 4 4 5 1 4 0

3 2 3 5 7 .0 8 6 4 7 3 4 8 0 .0 0 6 2 2 1 9 3

4 1 3 5 6 .2 9 6 1 7 2 2 8 0 .0 0 0 6 2 6 6 7

5 1 3 5 6 .2 2 4 3 7 9 2 2 0 .0 0 0 0 0 5 2 7

6 1 3 5 6 .2 2 3 8 0 3 9 8 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 8 2 7 0 .0 1 3 1 4 2 .9 1 0 .0 0 1 8

V a r ia n c e I n t e r c e p t 0 .2 2 0 0 0 .0 6 5 3 1 3 .3 7 0 .0 0 0 4

S P (P O W ) I n t e r c e p t 0 .5 5 3 4 0 .1 4 0 2 3 .9 5 < .0 0 0 1

R e s id u a l 0 .0 9 3 5 5 0 .0 0 8 6 3 0 1 0 .8 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 3 5 6 .2

A IC  ( sm a lle r  is  b e t t e r ) 3 6 4 .2

A IC C  ( sm a lle r  is  b e t t e r ) 3 6 4 .4

B IC  ( sm a lle r  is  b e t t e r ) 3 6 9 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 8 2 .7 3 5 7 1 1 9 .8 0 6 .2 9 0 .6 9 0 .5 1 4 5

s e a s o n 1 - 0 .0 6 9 4 8 0 .2 1 9 6 4 5 .3 - 0 .3 2 0 .7 5 3 2

s e a s o n 2 - 0 .2 8 5 7 0 .2 6 0 9 4 9 - 1 .0 9 0 .2 7 8 9

s e a s o n 3 - 0 .1 1 7 1 0 .2 8 0 4 4 7 .6 - 0 .4 2 0 .6 7 8 0

s e a s o n 4 - 0 .2 2 1 8 0 .2 8 9 9 4 3 .8 - 0 .7 6 0 .4 4 8 4

s e a s o n 5 0 .1 8 3 7 0 .2 9 4 7 4 1 0 .6 2 0 .5 3 6 5

s e a s o n 6 0 .0 0 6 7 0 0 0 .2 9 5 7 3 9 .5 0 .0 2 0 .9 8 2 0

s e a s o n 7 0 .2 8 6 9 0 .2 9 4 9 4 0 .3 0 .9 7 0 .3 3 6 4

s e a s o n 8 - 0 .0 9 1 6 0 0 .2 9 9 8 4 5 .3 - 0 .3 1 0 .7 6 1 4

s e a s o n 9 0 .0 6 2 8 5 0 .2 9 0 9 4 7 .9 0 .2 2 0 .8 2 9 8

s e a s o n 1 0 - 0 .2 6 9 9 0 .2 6 9 4 4 8 .4 - 1 .0 0 0 .3 2 1 5

s e a s o n 1 1 - 0 .2 9 8 3 0 .2 4 0 7 4 4 .2 - 1 .2 4 0 .2 2 1 9

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 4 1 2 6 0 .0 5 9 7 3 6 .2 9 - 0 .6 9 0 .5 1 4 4

t e m p _ d e v 0 .0 3 5 4 4 0 .0 3 4 4 3 2 2 8 1 .0 3 0 .3 0 4 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 2 .1 1 .1 9 0 .3 2 0 1

d a te 1 1 6 .2 9 0 .4 8 0 .5 1 4 4

t e m p _ d e v 1 2 2 8 1 .0 6 0 .3 0 4 4
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0
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TN_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Peace

Parameter = Total Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 7 1 9 0  1 9 2  1 9 3  1 9 4  1 9 5  1 9 8  1 9 9  2 0 0  2 0 1  2 0 2  2 0 3  2 4  2 5  2 6  2 7  2 8  3 4  3 5  3 6  3 7  3 8  4 3  4 4  4 5  4 6  4 7  4 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 7

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 6 6 4 .9 1 7 1 5 9 1 8

1 3 5 1 6 .5 4 6 3 6 3 4 7 0 .1 9 5 9 3 9 8 4

2 1 5 0 8 .6 4 8 9 1 0 3 3 0 .0 9 1 2 5 2 9 3

3 2 5 0 6 .6 6 5 1 1 3 4 4 0 .0 6 6 2 2 9 7 8

4 1 5 0 3 .7 0 8 8 4 4 3 8 0 .0 0 5 7 4 5 6 2

5 1 5 0 3 .4 6 1 3 9 6 2 4 0 .0 0 0 0 6 9 7 2

6 1 5 0 3 .4 5 8 5 5 0 5 8 0 .0 0 0 0 0 0 0 1

7 1 5 0 3 .4 5 8 5 5 0 1 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 4 0 5 1 0 .0 1 5 4 7 2 .6 2 0 .0 0 4 4

V a r ia n c e I n t e r c e p t 0 .2 4 2 7 0 .0 6 4 2 1 3 .7 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 5 3 2 0 .1 4 4 7 3 .1 3 0 .0 0 1 7

R e s id u a l 0 .1 5 6 5 0 .0 1 4 2 6 1 0 .9 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 0 3 .5

A IC  ( sm a lle r  is  b e t t e r ) 5 1 1 .5

A IC C  ( sm a lle r  is  b e t t e r ) 5 1 1 .6

B IC  ( sm a lle r  is  b e t t e r ) 5 1 6 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 2 8 5 .0 8 1 1 5 .4 5 8 .6 7 2 .4 7 0 .0 3 6 6

s e a s o n 1 - 0 .0 1 3 5 4 0 .2 5 6 0 4 5 .2 - 0 .0 5 0 .9 5 8 0

s e a s o n 2 - 0 .1 1 4 0 0 .2 9 5 3 5 0 .4 - 0 .3 9 0 .7 0 1 2

s e a s o n 3 - 0 .3 3 7 2 0 .3 1 0 2 4 9 .3 - 1 .0 9 0 .2 8 2 3

s e a s o n 4 - 0 .5 9 4 9 0 .3 1 6 0 4 6 - 1 .8 8 0 .0 6 6 1

s e a s o n 5 - 0 .2 6 6 7 0 .3 1 8 8 4 4 - 0 .8 4 0 .4 0 7 4

s e a s o n 6 - 0 .3 2 9 0 0 .3 1 8 7 4 2 .8 - 1 .0 3 0 .3 0 7 6

s e a s o n 7 0 .2 1 3 7 0 .3 1 8 6 4 3 .5 0 .6 7 0 .5 0 5 8

s e a s o n 8 0 .4 0 1 3 0 .3 2 8 5 4 7 .5 1 .2 2 0 .2 2 7 8

s e a s o n 9 0 .5 3 8 2 0 .3 2 2 9 4 9 .5 1 .6 7 0 .1 0 1 9

s e a s o n 1 0 0 .5 3 9 8 0 .3 0 5 5 4 9 .5 1 .7 7 0 .0 8 3 4

s e a s o n 1 1 - 0 .0 7 3 7 5 0 .2 6 1 8 4 3 .5 - 0 .2 8 0 .7 7 9 5

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 4 0 9 0 .0 5 7 5 6 8 .6 6 - 2 .4 5 0 .0 3 7 9

t e m p _ d e v - 0 .0 1 0 2 7 0 .0 4 1 0 2 2 1 4 - 0 .2 5 0 .8 0 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 2 .7 1 .8 9 0 .0 6 8 5

d a te 1 1 8 .6 6 5 .9 9 0 .0 3 7 9

t e m p _ d e v 1 2 1 4 0 .0 6 0 .8 0 2 6
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TOC_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Peace

Parameter = Total Organic Carbon  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 7 1 9 0  1 9 2  1 9 3  1 9 4  1 9 5  1 9 8  1 9 9  2 0 0  2 0 1  2 0 2  2 0 3  2 4  2 5  2 6  2 7  2 8  3 4  3 5  3 6  3 7  3 8  4 3  4 4  4 5  4 6  4 7  4 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 7

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 2 3 .4 9 2 1 1 5 6 7

1 2 4 6 0 .5 7 3 5 3 4 7 3 0 .1 4 5 6 7 5 7 6

2 1 4 4 9 .7 7 7 9 3 2 3 3 0 .0 2 3 1 3 2 5 3

3 1 4 4 7 .9 5 5 2 8 1 4 3 0 .0 0 3 4 4 3 0 5

4 2 4 4 7 .7 0 5 1 3 1 6 9 0 .0 0 0 1 2 9 9 9

5 1 4 4 7 .6 9 6 1 0 4 6 4 0 .0 0 0 0 0 0 0 9

6 1 4 4 7 .6 9 6 0 9 8 8 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 1 3 1 0 .0 3 4 2 7 3 .3 0 0 .0 0 0 5

V a r ia n c e I n t e r c e p t 0 .6 2 8 7 0 .2 0 1 8 3 .1 2 0 .0 0 0 9

S P (P O W ) I n t e r c e p t 0 .6 5 0 9 0 .1 1 3 3 5 .7 4 < .0 0 0 1

R e s id u a l 0 .1 0 1 4 0 .0 0 9 3 4 2 1 0 .8 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 4 7 .7

A IC  ( sm a lle r  is  b e t t e r ) 4 5 5 .7

A IC C  ( sm a lle r  is  b e t t e r ) 4 5 5 .8

B IC  ( sm a lle r  is  b e t t e r ) 4 6 0 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 5 8 .4 1 2 2 7 .0 0 5 .7 1 - 0 .7 0 0 .5 1 2 7

s e a s o n 1 - 0 .1 8 0 0 0 .3 1 7 8 4 7 .3 - 0 .5 7 0 .5 7 3 9

s e a s o n 2 - 0 .1 3 9 2 0 .3 9 0 9 4 9 .5 - 0 .3 6 0 .7 2 3 2

s e a s o n 3 - 0 .1 5 6 4 0 .4 3 0 8 4 8 .7 - 0 .3 6 0 .7 1 8 2

s e a s o n 4 - 0 .2 8 4 5 0 .4 5 3 4 4 6 - 0 .6 3 0 .5 3 3 4

s e a s o n 5 - 0 .4 5 7 4 0 .4 6 5 5 4 3 .5 - 0 .9 8 0 .3 3 1 3

s e a s o n 6 - 0 .6 4 4 0 0 .4 6 9 5 4 2 .2 - 1 .3 7 0 .1 7 7 4

s e a s o n 7 0 .0 4 3 2 5 0 .4 6 7 2 4 2 .6 0 .0 9 0 .9 2 6 7

s e a s o n 8 - 0 .1 3 5 3 0 .4 6 6 4 4 6 .7 - 0 .2 9 0 .7 7 3 1

s e a s o n 9 0 .2 1 2 8 0 .4 4 5 7 4 8 .9 0 .4 8 0 .6 3 5 2

s e a s o n 1 0 - 0 .3 9 0 9 0 .4 0 2 7 4 9 .1 - 0 .9 7 0 .3 3 6 4

s e a s o n 1 1 - 0 .6 5 3 0 0 .3 2 0 7 4 6 .3 - 2 .0 4 0 .0 4 7 5

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 7 8 5 1 0 .1 1 3 2 5 .7 0 .6 9 0 .5 1 5 1

t e m p _ d e v 0 .0 1 9 5 3 0 .0 3 7 8 4 2 8 1 0 .5 2 0 .6 0 6 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 4 .1 1 .2 7 0 .2 7 0 5

d a te 1 1 5 .7 0 .4 8 0 .5 1 5 1

t e m p _ d e v 1 2 8 1 0 .2 7 0 .6 0 6 2
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TP_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Peace

Parameter = Total Phosphorous  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 7 1 9 0  1 9 2  1 9 3  1 9 4  1 9 5  1 9 8  1 9 9  2 0 0  2 0 1  2 0 2  2 0 3  2 4  2 5  2 6  2 7  2 8  3 4  3 5  3 6  3 7  3 8  4 3  4 4  4 5  4 6  4 7  4 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 7

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 3 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 0 0 .4 8 3 1 8 8 0 7

1 2 7 1 5 .5 1 7 3 8 9 4 8 0 .0 5 3 7 0 2 2 9

2 2 7 1 0 .9 0 5 7 9 9 7 4 0 .0 3 4 8 5 5 0 8

3 2 7 0 8 .2 8 4 8 1 9 3 9 0 .0 0 4 1 8 7 3 6

4 1 7 0 8 .0 1 0 8 1 8 6 0 .

5 1 7 0 8 .0 0 7 3 1 2 5 5 0 .0 0 0 0 0 0 0 1

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 0 2 7 3 0 .0 0 8 5 9 7 0 .0 3 0 .4 8 7 3

V a r ia n c e I n t e r c e p t 0 .3 3 3 7 0 .0 8 8 0 9 3 .7 9 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 6 2 1 0 .1 5 7 6 2 .3 0 0 .0 2 1 6

R e s id u a l 0 .3 4 9 2 0 .0 3 1 9 3 1 0 .9 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 7 0 8 .0

A IC  ( sm a lle r  is  b e t t e r ) 7 1 6 .0

A IC C  ( sm a lle r  is  b e t t e r ) 7 1 6 .1

B IC  ( sm a lle r  is  b e t t e r ) 7 2 1 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 2 5 0 .6 7 1 2 6 .4 3 1 0 .1 - 1 .9 8 0 .0 7 5 3

s e a s o n 1 - 0 .1 8 5 4 0 .3 3 1 6 4 5 - 0 .5 6 0 .5 7 9 0

s e a s o n 2 0 .2 1 0 0 0 .3 7 1 4 5 0 .9 0 .5 7 0 .5 7 4 3

s e a s o n 3 0 .2 2 9 1 0 .3 8 3 6 5 0 0 .6 0 0 .5 5 3 1

s e a s o n 4 - 0 .1 4 2 7 0 .3 8 5 6 4 6 .9 - 0 .3 7 0 .7 1 3 1

s e a s o n 5 - 0 .3 6 6 4 0 .3 8 8 0 4 6 .2 - 0 .9 4 0 .3 4 9 8

s e a s o n 6 - 0 .7 2 9 9 0 .3 8 6 4 4 5 - 1 .8 9 0 .0 6 5 3

s e a s o n 7 - 0 .6 6 8 6 0 .3 8 6 6 4 5 .3 - 1 .7 3 0 .0 9 0 5

s e a s o n 8 - 0 .3 9 7 1 0 .4 0 2 1 4 8 .1 - 0 .9 9 0 .3 2 8 3

s e a s o n 9 - 0 .8 8 6 6 0 .3 9 9 6 4 9 .9 - 2 .2 2 0 .0 3 1 1

s e a s o n 1 0 - 0 .6 3 4 8 0 .3 8 5 8 5 0 .5 - 1 .6 5 0 .1 0 6 1

s e a s o n 1 1 - 0 .1 0 2 6 0 .3 4 0 1 4 2 .4 - 0 .3 0 0 .7 6 4 4

s e a s o n 1 2 0 . . . .

d a te 1 0 .1 2 6 2 0 .0 6 3 0 3 1 0 .1 2 .0 0 0 .0 7 3 0

t e m p _ d e v 0 .1 1 1 0 0 .0 5 4 4 7 1 8 0 2 .0 4 0 .0 4 3 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 2 .7 1 .4 6 0 .1 8 3 4

d a te 1 1 1 0 .1 4 .0 1 0 .0 7 3 0

t e m p _ d e v 1 1 8 0 4 .1 5 0 .0 4 3 1
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6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TSS_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Peace

Parameter = Total Suspended Solids  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 2 7 1 9 0  1 9 2  1 9 3  1 9 4  1 9 5  1 9 8  1 9 9  2 0 0  2 0 1  2 0 2  2 0 3  2 4  2 5  2 6  2 7  2 8  3 4  3 5  3 6  3 7  3 8  4 3  4 4  4 5  4 6  4 7  4 8

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 2 7

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 3 8



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 3 8

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 2 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 6 7 3 .9 2 1 4 4 8 6 5

1 2 5 4 6 .4 6 1 9 6 6 1 9 0 .3 5 3 6 2 9 1 4

2 2 5 4 1 .8 8 6 0 9 8 4 6 0 .1 8 2 8 2 8 1 2

3 2 5 3 9 .2 3 7 2 4 0 0 0 0 .0 2 1 9 8 6 5 7

4 1 5 3 8 .9 2 3 0 4 1 7 6 0 .0 0 0 2 6 7 3 0

5 1 5 3 8 .9 1 9 3 8 3 1 1 0 .0 0 0 0 0 0 0 5

6 1 5 3 8 .9 1 9 3 8 2 4 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 9 2 6 9 0 .0 3 1 6 1 2 .9 3 0 .0 0 1 7

V a r ia n c e I n t e r c e p t 0 .2 2 0 5 0 .0 5 7 3 0 3 .8 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 6 1 8 0 .1 6 5 3 2 .1 9 0 .0 2 8 6

R e s id u a l 0 .1 7 9 8 0 .0 1 6 8 1 1 0 .7 0 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 3 8 .9

A IC  ( sm a lle r  is  b e t t e r ) 5 4 6 .9

A IC C  ( sm a lle r  is  b e t t e r ) 5 4 7 .1

B IC  ( sm a lle r  is  b e t t e r ) 5 5 2 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 2 3 .3 7 1 0 1 .7 2 9 .5 4 - 1 .2 1 0 .2 5 4 3

s e a s o n 1 0 .0 0 3 8 7 2 0 .2 6 4 0 3 9 .5 0 .0 1 0 .9 8 8 4

s e a s o n 2 - 0 .0 7 5 7 0 0 .2 9 7 4 4 7 .8 - 0 .2 5 0 .8 0 0 2

s e a s o n 3 0 .1 6 8 0 0 .3 0 6 7 4 7 .6 0 .5 5 0 .5 8 6 5

s e a s o n 4 - 0 .0 6 9 5 1 0 .3 0 9 0 4 5 .4 - 0 .2 2 0 .8 2 3 0

s e a s o n 5 - 0 .3 2 2 6 0 .3 2 2 8 4 6 .2 - 1 .0 0 0 .3 2 2 8

s e a s o n 6 - 0 .5 0 5 3 0 .3 0 9 5 4 3 .6 - 1 .6 3 0 .1 0 9 7

s e a s o n 7 - 0 .3 7 2 8 0 .3 0 9 8 4 4 .1 - 1 .2 0 0 .2 3 5 3

s e a s o n 8 0 .1 6 8 5 0 .3 2 2 6 4 6 .7 0 .5 2 0 .6 0 3 8

s e a s o n 9 - 0 .2 0 8 3 0 .3 1 9 9 4 7 .7 - 0 .6 5 0 .5 1 8 2

s e a s o n 1 0 - 0 .3 3 5 5 0 .3 0 8 3 4 6 .8 - 1 .0 9 0 .2 8 2 1

s e a s o n 1 1 0 .0 3 9 4 6 0 .2 9 2 0 3 8 .4 0 .1 4 0 .8 9 3 2

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 6 2 2 0 0 .0 5 0 7 1 9 .5 4 1 .2 3 0 .2 4 9 4

t e m p _ d e v 0 .0 5 1 5 8 0 .0 4 4 2 7 1 8 9 1 .1 6 0 .2 4 5 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 3 9 1 .0 3 0 .4 4 2 0

d a te 1 1 9 .5 4 1 .5 0 0 .2 4 9 4

t e m p _ d e v 1 1 8 9 1 .3 6 0 .2 4 5 5



-3

-2

-1

0

1

2

3

4

 Date
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Log Scale
Turb

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Tidal Peace

Parameter = Turbidity  (NTU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 L B - 1  L B - 2  L B - 3  L B - 4  L B - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 6 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 6 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 0 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 5 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 5 8 6 .2 5 0 9 4 6 9 0

1 3 4 6 4 .6 0 9 4 2 4 0 1 0 .0 3 2 8 1 1 1 5

2 2 4 6 0 .4 2 7 4 9 4 6 6 0 .0 2 3 3 0 0 8 0

3 1 4 5 6 .9 2 6 2 8 4 4 1 0 .0 0 1 5 8 7 8 4

4 1 4 5 6 .7 0 1 2 6 9 6 9 0 .0 0 0 0 1 1 8 3

5 1 4 5 6 .6 9 9 6 6 9 3 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 6 7 0 0 .0 1 9 9 9 1 .3 4 0 .0 9 0 8

V a r ia n c e I n t e r c e p t 0 .0 9 6 1 4 0 .0 2 3 8 4 4 .0 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 0 7 5 0 .1 4 5 1 2 .8 1 0 .0 0 5 0

R e s id u a l 0 .1 2 1 3 0 .0 0 9 5 6 5 1 2 .6 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 5 6 .7

A IC  ( sm a lle r  is  b e t t e r ) 4 6 4 .7

A IC C  ( sm a lle r  is  b e t t e r ) 4 6 4 .8

B IC  ( sm a lle r  is  b e t t e r ) 4 6 3 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 7 3 .4 9 0 8 3 7 .9 0 2 6 1 2 .3 1 .9 4 0 .0 7 5 8

s e a s o n 1 0 .0 6 1 3 9 0 .1 5 8 3 5 8 0 .3 9 0 .6 9 9 6

s e a s o n 2 0 .1 8 8 2 0 .1 7 7 2 6 2 .8 1 .0 6 0 .2 9 2 4

s e a s o n 3 0 .1 2 3 9 0 .1 8 3 8 6 1 .4 0 .6 7 0 .5 0 2 7

s e a s o n 4 0 .2 1 1 5 0 .1 8 5 7 5 8 .2 1 .1 4 0 .2 5 9 4

s e a s o n 5 0 .4 6 9 0 0 .1 8 6 1 5 6 .2 2 .5 2 0 .0 1 4 6

s e a s o n 6 0 .4 9 2 4 0 .1 8 6 9 5 5 .7 2 .6 3 0 .0 1 0 9

s e a s o n 7 0 .9 9 8 1 0 .1 8 6 4 5 6 .3 5 .3 5 < .0 0 0 1

s e a s o n 8 1 .0 3 9 8 0 .1 8 5 3 5 8 .4 5 .6 1 < .0 0 0 1

s e a s o n 9 0 .9 6 5 0 0 .1 9 0 7 6 2 .6 5 .0 6 < .0 0 0 1

s e a s o n 1 0 0 .7 5 0 9 0 .1 8 3 7 6 3 .2 4 .0 9 0 .0 0 0 1

s e a s o n 1 1 0 .3 1 5 6 0 .1 5 3 4 5 3 .3 2 .0 6 0 .0 4 4 6

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 3 6 7 0 0 .0 1 8 8 8 1 2 .3 - 1 .9 4 0 .0 7 5 2

t e m p _ d e v 0 .0 2 8 9 0 0 .0 3 6 9 1 9 3 .1 0 .7 8 0 .4 3 5 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 5 .2 5 .4 1 < .0 0 0 1

d a te 1 1 1 2 .3 3 .7 8 0 .0 7 5 2

t e m p _ d e v 1 9 3 .1 0 .6 1 0 .4 3 5 6
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1
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
BOD_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Upper Lemon Bay

Parameter = BOD 5-Day  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 L B - 1  L B - 2  L B - 3  L B - 4  L B - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 6 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 6 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 2 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 7 7 .8 0 6 2 8 3 0 7

1 2 9 0 7 .9 9 3 8 2 8 2 5 0 .5 4 5 2 5 7 3 9

2 2 9 0 4 .5 3 9 6 3 8 5 0 0 .2 0 4 5 3 8 8 5

3 1 8 9 9 .6 1 9 3 4 2 7 0 0 .0 1 7 0 5 3 8 6

4 1 8 9 9 .1 9 9 3 4 7 8 9 0 .0 0 0 1 6 6 3 8

5 1 8 9 9 .1 9 5 3 8 7 4 1 0 .0 0 0 0 0 0 0 2

6 1 8 9 9 .1 9 5 3 8 7 0 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 4 0 1 0 .0 1 8 4 7 1 .3 0 0 .0 9 6 8

V a r ia n c e I n t e r c e p t 0 .2 0 6 1 0 .0 4 2 8 6 4 .8 1 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 4 1 2 0 .1 1 7 6 3 .7 5 0 .0 0 0 2

R e s id u a l 0 .2 2 0 8 0 .0 1 5 2 8 1 4 .4 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 9 9 .2

A IC  ( sm a lle r  is  b e t t e r ) 9 0 7 .2

A IC C  ( sm a lle r  is  b e t t e r ) 9 0 7 .3

B IC  ( sm a lle r  is  b e t t e r ) 9 0 5 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 9 5 .1 6 4 3 5 4 .9 3 8 0 1 5 .9 - 1 .7 3 0 .1 0 2 6

s e a s o n 1 - 0 .1 8 4 0 0 .1 9 4 2 7 6 .7 - 0 .9 5 0 .3 4 6 3

s e a s o n 2 - 0 .0 9 7 7 6 0 .2 2 0 5 8 4 .2 - 0 .4 4 0 .6 5 8 7

s e a s o n 3 - 0 .1 4 4 8 0 .2 3 0 4 8 3 .7 - 0 .6 3 0 .5 3 1 4

s e a s o n 4 0 .0 8 4 7 0 0 .2 3 4 1 7 9 .6 0 .3 6 0 .7 1 8 5

s e a s o n 5 0 .4 3 3 5 0 .2 3 5 4 7 6 .6 1 .8 4 0 .0 6 9 5

s e a s o n 6 0 .7 6 6 1 0 .2 3 5 7 7 5 .6 3 .2 5 0 .0 0 1 7

s e a s o n 7 1 .2 9 3 6 0 .2 3 5 1 7 6 .9 5 .5 0 < .0 0 0 1

s e a s o n 8 1 .2 5 1 0 0 .2 3 3 5 8 0 .2 5 .3 6 < .0 0 0 1

s e a s o n 9 1 .3 3 3 7 0 .2 3 6 1 8 5 .1 5 .6 5 < .0 0 0 1

s e a s o n 1 0 1 .0 3 0 7 0 .2 2 4 9 8 2 .9 4 .5 8 < .0 0 0 1

s e a s o n 1 1 0 .3 6 8 2 0 .1 8 9 0 7 1 .9 1 .9 5 0 .0 5 5 3

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 4 7 9 9 0 .0 2 7 3 6 1 5 .9 1 .7 5 0 .0 9 8 7

t e m p _ d e v 0 .1 3 0 4 0 .0 4 5 2 5 1 2 9 2 .8 8 0 .0 0 4 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 5 .1 7 .4 4 < .0 0 0 1

d a te 1 1 1 5 .9 3 .0 8 0 .0 9 8 7

t e m p _ d e v 1 1 2 9 8 .3 0 0 .0 0 4 6
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
CHLAC_ugl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Upper Lemon Bay

Parameter = Chlorophyll-a (Corrected)  (ug/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 L B - 1  L B - 2  L B - 3  L B - 4  L B - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 6 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 6 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 2 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 6 8 8 .9 9 2 5 8 5 7 9

1 3 2 4 4 .6 2 5 5 0 7 7 2 0 .0 3 5 2 4 2 4 5

2 1 2 2 9 .5 6 5 4 4 1 4 3 0 .0 1 3 6 9 6 7 2

3 2 2 2 3 .6 0 6 7 5 2 0 5 0 .0 0 7 7 9 2 7 5

4 1 2 2 0 .2 7 6 9 8 9 9 1 0 .0 0 0 9 0 8 7 8

5 1 2 1 9 .9 2 7 9 0 2 5 6 0 .0 0 0 0 0 9 6 5

6 1 2 1 9 .9 2 4 3 7 2 4 6 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 9 1 1 0 .0 2 8 0 9 1 .3 9 0 .0 8 1 9

V a r ia n c e I n t e r c e p t 0 .1 3 3 2 0 .0 2 6 2 4 5 .0 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 6 3 8 0 .0 9 7 4 8 4 .7 6 < .0 0 0 1

R e s id u a l 0 .0 4 9 8 1 0 .0 0 3 4 4 2 1 4 .4 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 2 1 9 .9

A IC  ( sm a lle r  is  b e t t e r ) 2 2 7 .9

A IC C  ( sm a lle r  is  b e t t e r ) 2 2 8 .0

B IC  ( sm a lle r  is  b e t t e r ) 2 2 6 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 6 .4 0 7 9 4 3 .9 6 2 1 1 5 .8 0 .8 3 0 .4 1 9 9

s e a s o n 1 - 0 .1 4 1 7 0 .1 3 9 6 8 4 - 1 .0 1 0 .3 1 3 3

s e a s o n 2 - 0 .1 0 3 0 0 .1 6 2 9 8 9 - 0 .6 3 0 .5 2 9 0

s e a s o n 3 - 0 .1 3 7 6 0 .1 7 2 1 8 2 .4 - 0 .8 0 0 .4 2 6 3

s e a s o n 4 0 .0 6 2 4 4 0 .1 7 5 8 7 5 .1 0 .3 6 0 .7 2 3 4

s e a s o n 5 - 0 .0 7 0 5 9 0 .1 7 7 2 7 0 .8 - 0 .4 0 0 .6 9 1 5

s e a s o n 6 0 .2 5 1 6 0 .1 7 7 5 6 9 .5 1 .4 2 0 .1 6 0 7

s e a s o n 7 0 .5 6 3 9 0 .1 7 6 9 7 1 .2 3 .1 9 0 .0 0 2 1

s e a s o n 8 0 .7 2 6 6 0 .1 7 5 2 7 6 4 .1 5 < .0 0 0 1

s e a s o n 9 0 .7 9 1 0 0 .1 7 5 8 8 4 .7 4 .5 0 < .0 0 0 1

s e a s o n 1 0 0 .5 2 6 5 0 .1 6 5 8 8 9 3 .1 8 0 .0 0 2 1

s e a s o n 1 1 0 .1 8 5 8 0 .1 3 5 3 8 0 1 .3 7 0 .1 7 3 6

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 1 6 6 6 0 .0 2 1 9 0 1 5 .8 - 0 .7 6 0 .4 5 8 0

t e m p _ d e v 0 .0 8 9 9 0 0 .0 2 9 2 5 1 9 2 3 .0 7 0 .0 0 2 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 9 .7 4 .4 2 < .0 0 0 1

d a te 1 1 1 5 .8 0 .5 8 0 .4 5 8 0

t e m p _ d e v 1 1 9 2 9 .4 5 0 .0 0 2 4



1

2

3

4

5

6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
COLOR

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Upper Lemon Bay

Parameter = Color  (PCU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 L B - 1  L B - 2  L B - 3  L B - 4  L B - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 6 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 6 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 5 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 2 5 .3 2 3 8 1 0 1 8

1 3 - 7 3 6 .7 2 8 0 6 5 8 5 0 .0 6 6 5 6 4 2 6

2 1 - 8 0 8 .1 5 0 5 5 5 5 3 0 .0 1 7 6 3 5 9 1

3 1 - 8 2 7 .7 3 1 8 4 5 5 3 0 .0 0 6 3 3 5 3 8

4 2 - 8 3 5 .6 1 0 3 1 7 7 9 0 .0 0 4 3 3 6 2 7

5 2 - 8 4 0 .2 1 7 9 6 5 1 2 0 .0 0 0 8 3 5 2 6

6 1 - 8 4 1 .0 5 6 6 6 3 2 4 0 .0 0 0 0 1 9 3 3

7 1 - 8 4 1 .0 7 4 7 5 5 2 4 0 .0 0 0 0 0 0 0 1

8 1 - 8 4 1 .0 7 4 7 6 5 8 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 2 0 6 4 0 .0 0 1 5 1 8 1 .3 6 0 .0 8 7 0

V a r ia n c e I n t e r c e p t 0 .0 3 8 6 5 0 .0 0 6 8 6 2 5 .6 3 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 2 7 1 0 .0 9 3 4 7 4 .5 7 < .0 0 0 1

R e s id u a l 0 .0 0 6 0 0 6 0 .0 0 0 4 0 4 1 4 .8 5 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 8 4 1 .1

A IC  ( sm a lle r  is  b e t t e r ) - 8 3 3 .1

A IC C  ( sm a lle r  is  b e t t e r ) - 8 3 3 .0

B IC  ( sm a lle r  is  b e t t e r ) - 8 3 4 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 2 6 .4 8 4 3 2 0 .7 0 9 0 1 8 - 1 .2 8 0 .2 1 7 1

s e a s o n 1 - 0 .0 1 0 7 5 0 .0 7 1 5 5 8 2 .7 - 0 .1 5 0 .8 8 0 9

s e a s o n 2 - 0 .0 0 9 2 9 0 .0 8 4 0 6 9 4 .9 - 0 .1 1 0 .9 1 2 3

s e a s o n 3 0 .0 4 1 8 7 0 .0 8 8 7 2 8 9 .2 0 .4 7 0 .6 3 8 1

s e a s o n 4 0 .0 0 9 7 0 4 0 .0 9 0 4 9 8 1 .4 0 .1 1 0 .9 1 4 9

s e a s o n 5 0 .0 8 0 8 0 0 .0 9 1 1 2 7 6 .7 0 .8 9 0 .3 7 8 0

s e a s o n 6 - 0 .0 4 3 9 0 0 .0 9 1 2 9 7 5 .2 - 0 .4 8 0 .6 3 2 0

s e a s o n 7 - 0 .1 0 7 0 0 .0 9 3 1 2 7 8 .4 - 1 .1 5 0 .2 5 4 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 - 0 .2 7 6 9 0 .0 9 2 7 6 8 2 .2 - 2 .9 9 0 .0 0 3 7

s e a s o n 9 - 0 .1 8 7 0 0 .0 9 3 4 5 9 0 .5 - 2 .0 0 0 .0 4 8 3

s e a s o n 1 0 - 0 .0 6 4 6 2 0 .0 8 8 5 7 9 4 .9 - 0 .7 3 0 .4 6 7 4

s e a s o n 1 1 - 0 .0 1 3 1 1 0 .0 7 2 3 7 8 0 .3 - 0 .1 8 0 .8 5 6 7

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 8 5 6 0 .0 1 0 3 1 1 8 1 .8 0 0 .0 8 8 7

t e m p _ d e v - 0 .0 1 6 0 5 0 .0 1 2 5 6 3 3 8 - 1 .2 8 0 .2 0 2 2

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 2 1 .8 0 0 .0 6 7 5

d a te 1 1 1 8 3 .2 4 0 .0 8 8 7

t e m p _ d e v 1 3 3 8 1 .6 3 0 .2 0 2 2



8

9

10

11

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
COND

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Upper Lemon Bay

Parameter = Specific Conductance  (uS/cm) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 L B - 1  L B - 2  L B - 3  L B - 4  L B - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 6 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 6 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 5 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 5 5 5 .9 2 7 1 0 1 8 9

1 2 1 3 3 6 .3 9 2 7 6 0 2 1 0 .0 5 5 6 0 4 4 1

2 2 1 3 2 3 .4 6 0 4 6 9 0 6 0 .0 4 9 3 8 0 1 9

3 2 1 3 1 5 .9 8 0 9 6 9 5 0 0 .0 1 3 9 6 8 4 4

4 1 1 3 1 3 .5 0 9 1 4 5 6 2 0 .0 0 0 8 5 5 0 5

5 1 1 3 1 3 .3 6 8 0 5 6 6 6 0 .0 0 0 0 0 8 1 6

6 1 1 3 1 3 .3 6 6 7 7 4 8 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 8 2 2 8 0 .0 6 1 2 5 1 .3 4 0 .0 8 9 6

V a r ia n c e I n t e r c e p t 0 .5 5 0 1 0 .1 0 0 0 5 .5 0 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 5 0 1 0 .1 1 3 2 2 .2 1 0 .0 2 7 1

R e s id u a l 0 .3 9 6 2 0 .0 2 7 0 4 1 4 .6 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 3 1 3 .4

A IC  ( sm a lle r  is  b e t t e r ) 1 3 2 1 .4

A IC C  ( sm a lle r  is  b e t t e r ) 1 3 2 1 .4

B IC  ( sm a lle r  is  b e t t e r ) 1 3 1 9 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 2 2 .6 1 6 8 .1 8 9 9 2 3 .5 1 .8 0 0 .0 8 5 0

s e a s o n 1 0 .2 4 5 9 0 .3 2 5 3 7 0 .1 0 .7 6 0 .4 5 2 2

s e a s o n 2 0 .3 0 2 3 0 .3 5 7 1 8 6 .2 0 .8 5 0 .3 9 9 6

s e a s o n 3 0 .0 5 7 7 4 0 .3 6 3 5 8 4 .4 0 .1 6 0 .8 7 4 2

s e a s o n 4 - 0 .6 7 8 9 0 .3 6 4 4 8 2 - 1 .8 6 0 .0 6 6 1

s e a s o n 5 - 1 .2 2 1 9 0 .3 6 4 4 8 1 - 3 .3 5 0 .0 0 1 2

s e a s o n 6 - 1 .5 5 8 0 0 .3 6 4 4 8 0 .8 - 4 .2 8 < .0 0 0 1

s e a s o n 7 - 0 .8 8 5 4 0 .3 7 3 7 8 1 .7 - 2 .3 7 0 .0 2 0 2

s e a s o n 8 - 1 .6 7 5 0 0 .3 7 4 0 8 2 .1 - 4 .4 8 < .0 0 0 1

s e a s o n 9 - 1 .6 4 7 6 0 .3 8 4 6 8 5 .1 - 4 .2 8 < .0 0 0 1

s e a s o n 1 0 - 0 .9 6 4 4 0 .3 7 7 4 8 6 .2 - 2 .5 6 0 .0 1 2 4

s e a s o n 1 1 - 0 .4 7 6 7 0 .3 3 1 2 6 7 .7 - 1 .4 4 0 .1 5 4 8

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 5 7 6 3 0 .0 3 3 9 6 2 3 .5 - 1 .7 0 0 .1 0 2 9

t e m p _ d e v - 0 .0 2 7 3 4 0 .0 7 0 4 9 1 5 9 - 0 .3 9 0 .6 9 8 7



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 3 .7 6 .1 4 < .0 0 0 1

d a te 1 1 2 3 .5 2 .8 8 0 .1 0 2 9

t e m p _ d e v 1 1 5 9 0 .1 5 0 .6 9 8 7
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
DO_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Upper Lemon Bay

Parameter = Dissolved Oxygen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 L B - 1  L B - 2  L B - 3  L B - 4  L B - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 6 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 6 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 5 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 9

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 6 8 2 .2 5 2 7 5 0 3 8

1 3 4 3 8 .1 9 6 4 4 0 3 5 0 .0 3 3 4 3 2 8 7

2 1 4 2 6 .1 7 9 4 6 3 5 1 0 .0 3 4 4 1 5 0 6

3 2 4 2 0 .6 2 1 9 1 6 0 7 0 .0 1 7 7 4 6 1 2

4 1 4 1 4 .8 4 8 0 5 8 0 4 0 .0 0 1 3 6 0 1 4

5 1 4 1 4 .4 3 6 4 6 6 6 9 0 .0 0 0 0 1 2 0 5

6 1 4 1 4 .4 3 2 9 9 5 9 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 4 9 3 0 .0 1 1 1 6 1 .3 4 0 .0 9 0 5

V a r ia n c e I n t e r c e p t 0 .1 0 8 5 0 .0 1 9 6 7 5 .5 1 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 2 7 0 0 .1 0 5 6 3 .1 0 0 .0 0 2 0

R e s id u a l 0 .0 7 7 1 2 0 .0 0 5 2 2 9 1 4 .7 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 1 4 .4

A IC  ( sm a lle r  is  b e t t e r ) 4 2 2 .4

A IC C  ( sm a lle r  is  b e t t e r ) 4 2 2 .5

B IC  ( sm a lle r  is  b e t t e r ) 4 2 0 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 6 .4 6 7 4 3 2 .4 2 2 8 2 1 .7 0 .2 0 0 .8 4 3 8

s e a s o n 1 - 0 .2 2 0 0 0 .1 3 8 8 8 3 .2 - 1 .5 9 0 .1 1 6 8

s e a s o n 2 - 0 .1 9 4 8 0 .1 5 5 7 9 5 .4 - 1 .2 5 0 .2 1 3 8

s e a s o n 3 - 0 .0 7 6 7 8 0 .1 6 0 4 9 1 .1 - 0 .4 8 0 .6 3 3 3

s e a s o n 4 - 0 .1 0 5 1 0 .1 6 2 3 8 7 .3 - 0 .6 5 0 .5 1 8 9

s e a s o n 5 - 0 .1 5 0 5 0 .1 6 1 9 8 3 .7 - 0 .9 3 0 .3 5 5 2

s e a s o n 6 0 .0 8 9 1 0 0 .1 6 2 0 8 2 .9 0 .5 5 0 .5 8 3 8

s e a s o n 7 0 .2 5 1 2 0 .1 6 5 9 8 4 .8 1 .5 1 0 .1 3 3 6

s e a s o n 8 0 .4 6 3 9 0 .1 6 5 8 8 6 .5 2 .8 0 0 .0 0 6 4

s e a s o n 9 0 .3 8 7 3 0 .1 7 0 4 9 3 .9 2 .2 7 0 .0 2 5 3

s e a s o n 1 0 0 .2 8 2 2 0 .1 6 4 3 9 5 .3 1 .7 2 0 .0 8 9 2

s e a s o n 1 1 0 .0 5 8 1 6 0 .1 4 1 0 8 0 .6 0 .4 1 0 .6 8 1 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 0 2 7 2 0 .0 1 6 1 5 2 1 .7 - 0 .1 7 0 .8 6 7 6

t e m p _ d e v 0 .0 3 9 4 3 0 .0 3 0 7 5 1 7 1 1 .2 8 0 .2 0 1 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 3 .8 2 .7 5 0 .0 0 4 3

d a te 1 1 2 1 .7 0 .0 3 0 .8 6 7 6

t e m p _ d e v 1 1 7 1 1 .6 4 0 .2 0 1 5



0
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2

3

4

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Kd

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Upper Lemon Bay

Parameter = Light Attenuation Coefficient  (1/m) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 L B - 1  L B - 2  L B - 3  L B - 4  L B - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 6 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 6 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 3 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 3 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 1 2 .7 9 8 0 1 5 4 7

1 2 9 2 8 .9 6 3 2 9 9 5 0 0 .1 4 4 8 1 5 7 0

2 2 9 2 3 .9 0 8 9 1 8 1 0 0 .0 8 9 1 8 9 5 9

3 2 9 1 5 .0 4 7 0 3 0 9 6 0 .0 2 1 7 1 8 5 2

4 2 9 1 3 .3 0 1 7 9 3 1 1 0 .0 0 0 6 0 9 7 5

5 1 9 1 3 .2 5 5 1 6 1 8 5 0 .0 0 0 0 0 1 2 5

6 1 9 1 3 .2 5 5 0 6 8 4 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 2 8 5 0 .0 9 4 2 1 1 .3 6 0 .0 8 6 3

V a r ia n c e I n t e r c e p t 0 .3 6 4 4 0 .0 7 5 1 1 4 .8 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 0 2 0 0 .1 3 4 7 1 .5 0 0 .1 3 3 7

R e s id u a l 0 .3 2 1 4 0 .0 2 4 6 9 1 3 .0 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 9 1 3 .3

A IC  ( sm a lle r  is  b e t t e r ) 9 2 1 .3

A IC C  ( sm a lle r  is  b e t t e r ) 9 2 1 .4

B IC  ( sm a lle r  is  b e t t e r ) 9 1 9 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 6 .2 6 3 3 8 3 .0 5 5 4 2 0 .6 - 0 .0 8 0 .9 4 0 6

s e a s o n 1 - 0 .5 0 1 8 0 .3 1 1 8 5 6 .8 - 1 .6 1 0 .1 1 3 0

s e a s o n 2 - 0 .9 0 9 3 0 .3 3 7 5 7 0 .3 - 2 .6 9 0 .0 0 8 8

s e a s o n 3 - 1 .0 9 9 6 0 .3 4 0 7 6 7 .9 - 3 .2 3 0 .0 0 1 9

s e a s o n 4 - 1 .0 1 3 7 0 .3 3 9 7 6 6 .2 - 2 .9 8 0 .0 0 4 0

s e a s o n 5 - 1 .2 3 5 8 0 .3 3 9 5 6 5 .8 - 3 .6 4 0 .0 0 0 5

s e a s o n 6 - 0 .8 7 8 5 0 .3 3 9 2 6 5 .6 - 2 .5 9 0 .0 1 1 8

s e a s o n 7 - 1 .0 9 9 0 0 .3 4 0 3 6 6 - 3 .2 3 0 .0 0 1 9

s e a s o n 8 - 0 .6 8 6 3 0 .3 3 9 5 6 6 .2 - 2 .0 2 0 .0 4 7 3

s e a s o n 9 - 0 .5 3 1 2 0 .3 3 9 5 6 7 .7 - 1 .5 6 0 .1 2 2 3

s e a s o n 1 0 - 1 .0 9 9 4 0 .3 3 6 3 7 0 .1 - 3 .2 7 0 .0 0 1 7

s e a s o n 1 1 - 0 .5 1 6 8 0 .2 9 9 7 5 4 .9 - 1 .7 2 0 .0 9 0 2

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 1 4 4 9 0 .0 4 1 3 5 2 0 .6 0 .0 4 0 .9 7 2 4

t e m p _ d e v - 0 .0 4 7 7 1 0 .0 7 3 0 9 1 2 6 - 0 .6 5 0 .5 1 5 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 5 8 .6 2 .0 4 0 .0 4 0 0

d a te 1 1 2 0 .6 0 .0 0 0 .9 7 2 4

t e m p _ d e v 1 1 2 6 0 .4 3 0 .5 1 5 0



-6

-5

-4

-3

-2

-1

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
NH3_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Upper Lemon Bay

Parameter = Ammonia as N Total  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 L B - 1  L B - 2  L B - 3  L B - 4  L B - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 6 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 6 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 2 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 6 0 .2 7 7 3 4 3 7 1

1 2 8 3 7 .1 3 8 3 6 8 1 1 0 .9 8 9 2 7 5 8 4

2 2 8 3 1 .5 7 9 8 5 3 0 1 0 .1 0 0 5 2 4 9 8

3 2 8 2 4 .8 6 7 8 5 6 0 7 0 .0 0 8 8 8 1 2 4

4 1 8 2 4 .3 0 8 5 5 8 6 3 0 .0 0 0 0 5 8 6 9

5 1 8 2 4 .3 0 4 9 5 2 4 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 4 5 6 0 .1 0 4 5 1 .3 9 0 .0 8 1 7

V a r ia n c e I n t e r c e p t 0 .1 0 1 0 0 .0 2 1 9 7 4 .6 0 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 4 1 3 0 .1 4 8 6 1 .6 2 0 .1 0 4 5

R e s id u a l 0 .2 0 0 8 0 .0 1 3 8 9 1 4 .4 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 2 4 .3

A IC  ( sm a lle r  is  b e t t e r ) 8 3 2 .3

A IC C  ( sm a lle r  is  b e t t e r ) 8 3 2 .4

B IC  ( sm a lle r  is  b e t t e r ) 8 3 0 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 9 .4 8 7 2 3 4 .1 1 7 6 2 1 .7 - 0 .2 8 0 .7 8 3 6

s e a s o n 1 - 0 .0 9 7 0 9 0 .1 6 3 8 7 2 .8 - 0 .5 9 0 .5 5 5 3

s e a s o n 2 - 0 .1 6 2 5 0 .1 7 5 9 8 8 .6 - 0 .9 2 0 .3 5 8 0

s e a s o n 3 - 0 .4 8 2 5 0 .1 7 7 6 8 7 .6 - 2 .7 2 0 .0 0 8 0

s e a s o n 4 - 0 .2 3 6 9 0 .1 7 7 7 8 5 .7 - 1 .3 3 0 .1 8 5 9

s e a s o n 5 - 0 .4 7 2 0 0 .1 7 7 5 8 5 - 2 .6 6 0 .0 0 9 4

s e a s o n 6 - 0 .1 9 0 5 0 .1 7 7 4 8 4 .8 - 1 .0 7 0 .2 8 5 9

s e a s o n 7 - 0 .4 7 8 8 0 .1 7 7 4 8 5 - 2 .7 0 0 .0 0 8 4

s e a s o n 8 - 0 .1 1 7 2 0 .1 7 7 4 8 5 .9 - 0 .6 6 0 .5 1 0 6

s e a s o n 9 - 0 .0 3 4 3 0 0 .1 8 3 1 8 8 .9 - 0 .1 9 0 .8 5 1 9

s e a s o n 1 0 - 0 .2 8 3 1 0 .1 8 0 5 8 8 .1 - 1 .5 7 0 .1 2 0 4

s e a s o n 1 1 - 0 .0 4 0 4 1 0 .1 6 1 5 6 7 .4 - 0 .2 5 0 .8 0 3 1

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 2 3 5 9 0 .0 1 6 9 9 2 1 .7 0 .1 4 0 .8 9 0 9

t e m p _ d e v - 0 .0 2 9 5 0 0 .0 3 7 8 8 1 2 4 - 0 .7 8 0 .4 3 7 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 5 .3 2 .0 4 0 .0 3 6 1

d a te 1 1 2 1 .7 0 .0 2 0 .8 9 0 9

t e m p _ d e v 1 1 2 4 0 .6 1 0 .4 3 7 6



-6

-5

-4

-3

-2

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
NO23_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Upper Lemon Bay

Parameter = Nitrate+Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 L B - 1  L B - 2  L B - 3  L B - 4  L B - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 6 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 6 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 5 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 5 7 .1 3 0 5 2 9 7 4

1 2 - 7 3 4 .8 0 9 6 1 6 1 4 0 .0 0 9 7 0 8 8 3

2 1 - 7 4 5 .4 7 0 5 9 2 9 7 0 .0 0 8 5 9 2 8 4

3 2 - 7 4 9 .4 4 7 1 8 6 0 4 0 .0 0 5 7 2 9 9 5

4 1 - 7 5 5 .2 6 0 5 8 5 2 4 0 .0 0 0 5 4 6 5 6

5 1 - 7 5 5 .7 7 6 1 4 8 8 5 0 .0 0 0 0 0 8 0 0

6 1 - 7 5 5 .7 8 3 2 4 5 1 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 6 9 5 0 .0 1 2 0 5 1 .4 1 0 .0 7 9 9

V a r ia n c e I n t e r c e p t 0 .0 1 9 6 0 0 .0 0 3 5 0 8 5 .5 9 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 9 1 4 0 .1 0 5 8 3 .7 0 0 .0 0 0 2

R e s id u a l 0 .0 0 8 1 3 3 0 .0 0 0 5 4 7 1 4 .8 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 7 5 5 .8

A IC  ( sm a lle r  is  b e t t e r ) - 7 4 7 .8

A IC C  ( sm a lle r  is  b e t t e r ) - 7 4 7 .7

B IC  ( sm a lle r  is  b e t t e r ) - 7 4 9 .3

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 2 3 .1 4 7 2 1 4 .3 7 4 3 1 7 .8 - 1 .6 1 0 .1 2 4 9

s e a s o n 1 0 .0 6 4 8 3 0 .0 5 4 4 1 7 9 .7 1 .1 9 0 .2 3 7 0

s e a s o n 2 - 0 .0 2 2 0 7 0 .0 6 2 6 8 9 5 .4 - 0 .3 5 0 .7 2 5 6

s e a s o n 3 0 .0 7 1 0 4 0 .0 6 5 5 0 9 1 .5 1 .0 8 0 .2 8 1 0

s e a s o n 4 - 0 .0 1 4 8 4 0 .0 6 6 4 5 8 4 .6 - 0 .2 2 0 .8 2 3 8

s e a s o n 5 0 .0 7 4 0 6 0 .0 6 6 7 5 8 0 .4 1 .1 1 0 .2 7 0 5

s e a s o n 6 - 0 .0 3 0 4 3 0 .0 6 6 8 2 7 9 .1 - 0 .4 6 0 .6 5 0 0

s e a s o n 7 0 .1 6 0 4 0 .0 6 8 2 9 8 2 .1 2 .3 5 0 .0 2 1 3

s e a s o n 8 0 .0 2 1 2 4 0 .0 6 8 1 5 8 5 .2 0 .3 1 0 .7 5 6 1

s e a s o n 9 0 .0 0 7 0 0 6 0 .0 6 9 1 2 9 2 .8 0 .1 0 0 .9 1 9 5

s e a s o n 1 0 - 0 .0 3 3 6 5 0 .0 6 6 1 2 9 5 .2 - 0 .5 1 0 .6 1 1 9

s e a s o n 1 1 - 0 .0 5 3 6 8 0 .0 5 5 1 3 7 6 .9 - 0 .9 7 0 .3 3 3 3

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 5 4 5 0 .0 0 7 1 5 9 1 7 .8 2 .1 6 0 .0 4 4 8

t e m p _ d e v 0 .0 1 1 5 6 0 .0 1 1 5 1 1 9 7 1 .0 0 0 .3 1 6 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 1 .2 2 .5 0 0 .0 0 9 3

d a te 1 1 1 7 .8 4 .6 6 0 .0 4 4 8

t e m p _ d e v 1 1 9 7 1 .0 1 0 .3 1 6 2



7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
8.0
8.1
8.2
8.3
8.4
8.5

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
PH

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Upper Lemon Bay

Parameter = pH  (SU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 L B - 1  L B - 2  L B - 3  L B - 4  L B - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 6 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 6 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 1 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 5 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 4 7 3 .5 0 2 3 0 8 5 9

1 2 2 4 0 .9 1 2 7 4 8 2 0 0 .0 1 5 4 8 9 4 2

2 1 2 3 7 .9 1 5 1 0 7 5 0 0 .0 1 0 3 4 3 8 6

3 2 2 3 7 .2 8 3 5 4 2 2 2 0 .0 0 6 8 9 8 8 4

4 1 2 3 6 .0 9 4 6 1 7 7 0 0 .0 0 0 4 1 9 5 7

5 1 2 3 6 .0 2 5 3 5 8 8 2 0 .0 0 0 0 0 7 1 2

6 1 2 3 6 .0 2 4 2 4 6 2 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .1 1 9 8 0 .0 8 5 7 2 1 .4 0 0 .0 8 1 1

V a r ia n c e I n t e r c e p t 0 .0 8 1 5 6 0 .0 2 5 9 5 3 .1 4 0 .0 0 0 8

S P (P O W ) I n t e r c e p t 0 .5 5 6 4 0 .1 4 1 5 3 .9 3 < .0 0 0 1

R e s id u a l 0 .0 7 9 7 3 0 .0 0 7 1 7 4 1 1 .1 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 2 3 6 .0

A IC  ( sm a lle r  is  b e t t e r ) 2 4 4 .0

A IC C  ( sm a lle r  is  b e t t e r ) 2 4 4 .2

B IC  ( sm a lle r  is  b e t t e r ) 2 4 2 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 1 .8 1 5 2 5 3 .1 1 4 0 6 .8 3 0 .2 2 0 .8 3 0 5

s e a s o n 1 - 0 .2 5 3 9 0 .1 4 4 4 4 8 .1 - 1 .7 6 0 .0 8 5 0

s e a s o n 2 - 0 .3 9 3 2 0 .1 6 9 5 4 6 .4 - 2 .3 2 0 .0 2 4 8

s e a s o n 3 - 0 .3 1 8 6 0 .1 8 1 4 4 4 .1 - 1 .7 6 0 .0 8 5 9

s e a s o n 4 - 0 .3 2 3 1 0 .1 8 6 6 4 0 .6 - 1 .7 3 0 .0 9 0 9

s e a s o n 5 - 0 .2 1 8 7 0 .1 8 9 2 3 8 .2 - 1 .1 6 0 .2 5 4 8

s e a s o n 6 0 .1 2 5 9 0 .1 9 0 0 3 7 .2 0 .6 6 0 .5 1 1 8

s e a s o n 7 - 0 .0 2 2 8 8 0 .1 8 9 4 3 7 .7 - 0 .1 2 0 .9 0 4 5

s e a s o n 8 0 .2 4 2 5 0 .1 8 7 4 3 9 .8 1 .2 9 0 .2 0 3 2

s e a s o n 9 0 .2 8 3 2 0 .1 8 2 7 4 3 .4 1 .5 5 0 .1 2 8 3

s e a s o n 1 0 0 .2 0 7 4 0 .1 7 1 1 4 7 .4 1 .2 1 0 .2 3 1 4

s e a s o n 1 1 0 .0 6 2 8 7 0 .1 3 4 1 4 6 .8 0 .4 7 0 .6 4 1 3

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 0 7 2 9 0 .0 2 6 4 5 6 .8 3 - 0 .2 8 0 .7 9 0 9

t e m p _ d e v 0 .0 8 2 9 3 0 .0 3 6 2 2 6 9 .4 2 .2 9 0 .0 2 5 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 3 .7 1 .9 4 0 .0 5 9 4

d a te 1 1 6 .8 3 0 .0 8 0 .7 9 0 9

t e m p _ d e v 1 6 9 .4 5 .2 4 0 .0 2 5 1
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-4
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-1

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
PO4_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Upper Lemon Bay

Parameter = Orthophosphate (as P)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 L B - 1  L B - 2  L B - 3  L B - 4  L B - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 6 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 6 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 5 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 2 3 .0 2 4 6 1 2 1 0

1 3 - 6 4 6 .6 8 2 4 7 9 7 8 0 .0 7 0 9 8 1 2 6

2 1 - 7 1 8 .9 4 9 4 7 8 6 8 0 .0 1 8 8 8 4 8 4

3 1 - 7 3 8 .8 7 7 8 1 5 0 9 0 .0 0 6 5 7 4 7 4

4 2 - 7 4 6 .6 7 5 7 0 5 9 2 0 .0 0 4 5 8 0 0 5

5 2 - 7 5 1 .1 8 0 4 4 0 6 7 0 .0 0 0 9 6 6 6 7

6 1 - 7 5 2 .1 0 5 8 6 0 6 6 0 .0 0 0 0 2 3 7 3

7 1 - 7 5 2 .1 2 7 0 2 6 3 4 0 .0 0 0 0 0 0 0 2

8 1 - 7 5 2 .1 2 7 0 4 1 0 8 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 2 5 1 9 0 .0 0 1 8 5 0 1 .3 6 0 .0 8 6 7

V a r ia n c e I n t e r c e p t 0 .0 4 6 9 1 0 .0 0 8 3 7 1 5 .6 0 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 3 3 6 0 .0 9 3 0 6 4 .6 6 < .0 0 0 1

R e s id u a l 0 .0 0 7 0 3 3 0 .0 0 0 4 7 4 1 4 .8 5 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 7 5 2 .1

A IC  ( sm a lle r  is  b e t t e r ) - 7 4 4 .1

A IC C  ( sm a lle r  is  b e t t e r ) - 7 4 4 .1

B IC  ( sm a lle r  is  b e t t e r ) - 7 4 5 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 3 7 .6 7 5 1 2 2 .9 6 4 7 1 7 .8 - 1 .6 4 0 .1 1 8 4

s e a s o n 1 - 0 .0 1 2 7 2 0 .0 7 8 3 5 8 2 .8 - 0 .1 6 0 .8 7 1 5

s e a s o n 2 - 0 .0 0 9 3 9 0 .0 9 2 2 5 9 4 .9 - 0 .1 0 0 .9 1 9 1

s e a s o n 3 0 .0 4 6 5 3 0 .0 9 7 5 1 8 9 .1 0 .4 8 0 .6 3 4 4

s e a s o n 4 0 .0 0 9 4 0 4 0 .0 9 9 5 4 8 1 .2 0 .0 9 0 .9 2 5 0

s e a s o n 5 0 .0 8 7 9 1 0 .1 0 0 3 7 6 .4 0 .8 8 0 .3 8 3 5

s e a s o n 6 - 0 .0 5 4 3 0 0 .1 0 0 5 7 4 .8 - 0 .5 4 0 .5 9 0 5

s e a s o n 7 - 0 .1 2 1 6 0 .1 0 2 5 7 8 .2 - 1 .1 9 0 .2 3 9 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 - 0 .3 0 6 6 0 .1 0 2 0 8 2 - 3 .0 0 0 .0 0 3 5

s e a s o n 9 - 0 .2 1 3 6 0 .1 0 2 7 9 0 .5 - 2 .0 8 0 .0 4 0 4

s e a s o n 1 0 - 0 .0 7 6 2 3 0 .0 9 7 2 0 9 4 .8 - 0 .7 8 0 .4 3 4 8

s e a s o n 1 1 - 0 .0 1 5 4 1 0 .0 7 9 2 3 8 0 .5 - 0 .1 9 0 .8 4 6 3

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 2 0 4 8 0 .0 1 1 4 4 1 7 .8 1 .7 9 0 .0 9 0 4

t e m p _ d e v - 0 .0 1 9 6 4 0 .0 1 3 6 6 3 4 2 - 1 .4 4 0 .1 5 1 5

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 2 1 .8 3 0 .0 6 1 7

d a te 1 1 1 7 .8 3 .2 1 0 .0 9 0 4

t e m p _ d e v 1 3 4 2 2 .0 7 0 .1 5 1 5



1

2

3

4

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Salinity

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Upper Lemon Bay

Parameter = Salinity  (ppt) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 L B - 1  L B - 2  L B - 3  L B - 4  L B - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 6 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 6 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 5 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 4 0 0 .7 2 6 5 1 0 4 7

1 4 - 2 3 5 7 .1 0 6 8 3 6 2 4 0 .0 7 0 6 2 1 1 2

2 1 - 2 5 0 6 .3 9 1 4 2 2 9 4 .

3 2 - 2 5 7 8 .9 5 2 0 1 9 8 5 0 .0 1 0 9 3 6 8 5

4 2 - 2 6 0 3 .1 3 3 3 8 2 6 2 0 .0 0 3 1 7 2 9 7

5 1 - 2 6 1 0 .2 0 0 5 9 3 8 4 0 .0 0 1 0 4 2 3 2

6 1 - 2 6 1 2 .5 8 9 6 2 6 1 2 0 .0 0 0 4 4 8 8 7

7 1 - 2 6 1 3 .6 2 7 7 0 8 9 7 0 .0 0 0 1 8 1 3 4

8 1 - 2 6 1 4 .0 3 5 4 3 6 7 8 0 .0 0 0 0 4 8 8 9

9 1 - 2 6 1 4 .1 3 9 3 6 6 0 3 0 .0 0 0 0 0 5 5 3

1 0 1 - 2 6 1 4 .1 5 0 1 6 7 4 7 0 .0 0 0 0 0 0 1 0

1 1 1 - 2 6 1 4 .1 5 0 3 4 4 5 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 0 0 4 2 0 .0 0 0 0 3 2 1 .3 2 0 .0 9 3 4

V a r ia n c e I n t e r c e p t 0 .0 0 7 2 9 5 0 .0 0 1 1 2 8 6 .4 7 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 8 9 6 0 .1 0 0 7 1 .8 8 0 .0 5 9 7

R e s id u a l 0 .0 0 0 1 5 9 0 .0 0 0 0 1 1 1 4 .6 8 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 2 6 1 4 .2

A IC  ( sm a lle r  is  b e t t e r ) - 2 6 0 6 .2

A IC C  ( sm a lle r  is  b e t t e r ) - 2 6 0 6 .1

B IC  ( sm a lle r  is  b e t t e r ) - 2 6 0 7 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 0 .8 8 1 2 7 .0 4 3 1 2 5 .4 1 .5 4 0 .1 3 4 7

s e a s o n 1 - 0 .1 0 2 3 0 .0 3 5 7 3 7 2 .4 - 2 .8 6 0 .0 0 5 5

s e a s o n 2 - 0 .0 3 1 3 0 0 .0 3 8 8 7 9 1 .3 - 0 .8 1 0 .4 2 2 8

s e a s o n 3 0 .1 0 7 7 0 .0 3 9 3 1 8 7 .7 2 .7 4 0 .0 0 7 4

s e a s o n 4 0 .1 9 9 4 0 .0 3 9 3 3 8 5 .7 5 .0 7 < .0 0 0 1

s e a s o n 5 0 .3 7 4 1 0 .0 3 9 3 2 8 5 .2 9 .5 1 < .0 0 0 1

s e a s o n 6 0 .4 6 8 0 0 .0 3 9 3 2 8 5 1 1 .9 0 < .0 0 0 1

s e a s o n 7 0 .4 8 7 3 0 .0 4 0 3 4 8 5 .8 1 2 .0 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 0 .4 7 6 0 0 .0 4 0 3 7 8 5 .8 1 1 .7 9 < .0 0 0 1

s e a s o n 9 0 .4 5 7 8 0 .0 4 1 5 6 8 8 .2 1 1 .0 2 < .0 0 0 1

s e a s o n 1 0 0 .3 6 0 9 0 .0 4 1 0 9 9 1 .3 8 .7 8 < .0 0 0 1

s e a s o n 1 1 0 .1 4 8 1 0 .0 3 6 4 2 6 9 .8 4 .0 7 0 .0 0 0 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 0 3 9 5 0 .0 0 3 5 0 8 2 5 .4 - 1 .1 3 0 .2 7 0 8

t e m p _ d e v 0 .0 4 9 4 2 0 .0 0 2 6 2 4 4 8 1 1 8 .8 3 < .0 0 0 1

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 6 .6 4 5 .6 2 < .0 0 0 1

d a te 1 1 2 5 .4 1 .2 7 0 .2 7 0 8

t e m p _ d e v 1 4 8 1 3 5 4 .5 9 < .0 0 0 1



2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TEMP_C

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Upper Lemon Bay

Parameter = Temperature  (Degree C) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 L B - 1  L B - 2  L B - 3  L B - 4  L B - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 6 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 6 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 2 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 7 1 .3 6 1 3 9 4 1 0

1 3 - 7 1 .1 0 7 7 6 2 2 0 0 .0 1 8 8 5 1 4 6

2 2 - 8 4 .3 7 2 8 6 1 7 4 0 .0 2 5 6 5 9 5 1

3 2 - 9 2 .3 9 7 2 4 3 3 4 0 .0 1 3 3 3 2 2 8

4 2 - 1 0 0 .5 2 1 1 0 5 8 6 0 .0 0 1 4 2 7 9 0

5 1 - 1 0 1 .3 2 4 5 6 9 0 4 0 .0 0 0 0 2 4 1 2

6 1 - 1 0 1 .3 3 7 3 9 2 2 8 0 .0 0 0 0 0 0 0 1

7 1 - 1 0 1 .3 3 7 3 9 8 8 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 5 1 2 1 0 .0 0 3 8 1 5 1 .3 4 0 .0 8 9 8

V a r ia n c e I n t e r c e p t 0 .0 4 4 9 0 0 .0 0 7 6 1 1 5 .9 0 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 5 6 3 0 .1 1 5 6 1 .3 5 0 .1 7 6 6

R e s id u a l 0 .0 2 8 4 2 0 .0 0 1 9 6 4 1 4 .4 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 1 0 1 .3

A IC  ( sm a lle r  is  b e t t e r ) - 9 3 .3

A IC C  ( sm a lle r  is  b e t t e r ) - 9 3 .3

B IC  ( sm a lle r  is  b e t t e r ) - 9 4 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 2 3 .7 4 9 3 1 9 .7 1 6 1 2 8 .2 - 1 .2 0 0 .2 3 8 4

s e a s o n 1 - 0 .0 5 6 6 5 0 .0 9 9 7 8 7 2 .7 - 0 .5 7 0 .5 7 1 9

s e a s o n 2 - 0 .1 1 8 7 0 .1 0 6 0 9 2 .2 - 1 .1 2 0 .2 6 5 9

s e a s o n 3 0 .0 0 6 6 4 6 0 .1 0 6 4 9 0 .2 0 .0 6 0 .9 5 0 3

s e a s o n 4 0 .0 5 1 5 6 0 .1 0 6 3 8 9 .2 0 .4 9 0 .6 2 8 7

s e a s o n 5 0 .0 1 2 9 6 0 .1 0 6 2 8 9 0 .1 2 0 .9 0 3 2

s e a s o n 6 0 .2 0 8 8 0 .1 0 6 1 8 8 .9 1 .9 7 0 .0 5 2 3

s e a s o n 7 0 .4 6 4 9 0 .1 0 6 1 8 9 4 .3 8 < .0 0 0 1

s e a s o n 8 0 .4 2 1 5 0 .1 0 6 1 8 9 .3 3 .9 7 0 .0 0 0 1

s e a s o n 9 0 .3 9 1 9 0 .1 0 9 5 9 0 .9 3 .5 8 0 .0 0 0 6

s e a s o n 1 0 0 .2 7 0 2 0 .1 0 8 9 9 2 2 .4 8 0 .0 1 4 9

s e a s o n 1 1 0 .1 4 0 1 0 .0 9 8 5 6 6 7 .4 1 .4 2 0 .1 5 9 8

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 1 4 1 0 .0 0 9 8 1 9 2 8 .2 1 .1 6 0 .2 5 4 8

t e m p _ d e v 0 .0 3 2 7 9 0 .0 2 0 5 7 1 8 4 1 .5 9 0 .1 1 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 6 .8 5 .5 9 < .0 0 0 1

d a te 1 1 2 8 .2 1 .3 5 0 .2 5 4 8

t e m p _ d e v 1 1 8 4 2 .5 4 0 .1 1 2 6
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TKN_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Upper Lemon Bay

Parameter = Total Kjeldahl Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 L B - 1  L B - 2  L B - 3  L B - 4  L B - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 6 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 6 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 2 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 6 5 .5 8 4 9 3 5 5 8

1 3 - 7 9 .6 8 2 0 6 1 5 5 0 .0 1 9 2 5 2 0 3

2 2 - 9 3 .1 9 7 0 6 5 4 7 0 .0 2 6 3 1 8 7 5

3 2 - 1 0 1 .1 2 0 3 6 7 3 7 0 .0 1 3 7 5 5 4 3

4 2 - 1 0 9 .6 1 8 4 7 0 6 9 0 .0 0 1 5 9 2 4 6

5 1 - 1 1 0 .5 2 3 4 9 8 1 0 0 .0 0 0 0 2 8 5 2

6 1 - 1 1 0 .5 3 8 8 0 6 7 6 0 .0 0 0 0 0 0 0 2

7 1 - 1 1 0 .5 3 8 8 1 5 8 6 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 4 8 2 5 0 .0 0 3 6 0 7 1 .3 4 0 .0 9 0 6

V a r ia n c e I n t e r c e p t 0 .0 4 4 9 3 0 .0 0 7 5 9 9 5 .9 1 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 5 7 0 0 .1 1 5 8 1 .3 6 0 .1 7 4 9

R e s id u a l 0 .0 2 7 8 3 0 .0 0 1 9 2 3 1 4 .4 7 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 1 1 0 .5

A IC  ( sm a lle r  is  b e t t e r ) - 1 0 2 .5

A IC C  ( sm a lle r  is  b e t t e r ) - 1 0 2 .5

B IC  ( sm a lle r  is  b e t t e r ) - 1 0 4 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 2 3 .7 2 1 8 1 9 .7 1 1 6 2 8 - 1 .2 0 0 .2 3 8 9

s e a s o n 1 - 0 .0 5 6 8 8 0 .0 9 9 6 4 7 2 .6 - 0 .5 7 0 .5 6 9 8

s e a s o n 2 - 0 .1 1 6 9 0 .1 0 5 9 9 2 .2 - 1 .1 0 0 .2 7 2 4

s e a s o n 3 - 0 .0 0 6 5 4 0 .1 0 6 3 9 0 .2 - 0 .0 6 0 .9 5 1 0

s e a s o n 4 0 .0 4 2 7 2 0 .1 0 6 2 8 9 .2 0 .4 0 0 .6 8 8 4

s e a s o n 5 0 .0 0 0 8 6 7 0 .1 0 6 1 8 9 0 .0 1 0 .9 9 3 5

s e a s o n 6 0 .1 9 9 2 0 .1 0 6 1 8 8 .9 1 .8 8 0 .0 6 3 5

s e a s o n 7 0 .4 4 7 6 0 .1 0 6 0 8 9 4 .2 2 < .0 0 0 1

s e a s o n 8 0 .4 1 3 3 0 .1 0 6 0 8 9 .2 3 .9 0 0 .0 0 0 2

s e a s o n 9 0 .3 8 6 3 0 .1 0 9 4 9 0 .9 3 .5 3 0 .0 0 0 7

s e a s o n 1 0 0 .2 6 3 9 0 .1 0 8 8 9 2 .1 2 .4 3 0 .0 1 7 2

s e a s o n 1 1 0 .1 3 5 2 0 .0 9 8 4 2 6 7 .3 1 .3 7 0 .1 7 4 1

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 1 4 1 0 .0 0 9 8 1 7 2 8 1 .1 6 0 .2 5 4 8

t e m p _ d e v 0 .0 3 1 6 2 0 .0 2 0 4 9 1 8 6 1 .5 4 0 .1 2 4 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 6 .7 5 .4 2 < .0 0 0 1

d a te 1 1 2 8 1 .3 5 0 .2 5 4 8

t e m p _ d e v 1 1 8 6 2 .3 8 0 .1 2 4 4
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Upper Lemon Bay

Parameter = Total Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 L B - 1  L B - 2  L B - 3  L B - 4  L B - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 6 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 6 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 2 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 4 9 7 .7 6 6 3 2 3 0 0

1 2 1 4 5 .9 0 9 6 8 4 2 8 0 .0 1 3 6 9 7 1 3

2 1 1 3 8 .9 9 7 4 6 1 5 7 0 .0 0 9 8 2 0 0 3

3 2 1 3 7 .6 7 1 1 7 9 8 0 0 .0 0 7 0 9 6 7 9

4 1 1 3 4 .4 3 7 2 5 4 5 8 0 .0 0 0 4 2 1 2 9

5 1 1 3 4 .2 5 5 3 1 9 2 3 0 .0 0 0 0 0 5 7 4

6 1 1 3 4 .2 5 2 9 5 2 9 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 2 2 3 0 .0 2 3 1 4 1 .3 9 0 .0 8 1 8

V a r ia n c e I n t e r c e p t 0 .0 7 3 1 2 0 .0 1 5 5 9 4 .6 9 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 2 7 4 0 .1 0 2 7 5 .1 3 < .0 0 0 1

R e s id u a l 0 .0 4 6 3 7 0 .0 0 3 2 1 0 1 4 .4 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 3 4 .3

A IC  ( sm a lle r  is  b e t t e r ) 1 4 2 .3

A IC C  ( sm a lle r  is  b e t t e r ) 1 4 2 .3

B IC  ( sm a lle r  is  b e t t e r ) 1 4 0 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 7 0 .4 6 3 5 .1 0 4 5 1 3 .3 4 .8 6 0 .0 0 0 3

s e a s o n 1 - 0 .2 3 8 2 0 .1 0 2 8 8 0 - 2 .3 2 0 .0 2 3 1

s e a s o n 2 - 0 .1 3 4 8 0 .1 2 0 5 8 4 .3 - 1 .1 2 0 .2 6 6 6

s e a s o n 3 - 0 .0 5 8 4 9 0 .1 2 8 4 8 2 .3 - 0 .4 6 0 .6 4 9 9

s e a s o n 4 - 0 .0 0 8 0 3 0 .1 3 2 0 7 7 - 0 .0 6 0 .9 5 1 7

s e a s o n 5 0 .0 3 9 1 4 0 .1 3 3 6 7 3 0 .2 9 0 .7 7 0 4

s e a s o n 6 0 .0 7 1 7 3 0 .1 3 4 0 7 1 .7 0 .5 4 0 .5 9 4 1

s e a s o n 7 0 .1 0 4 3 0 .1 3 3 3 7 3 .4 0 .7 8 0 .4 3 6 5

s e a s o n 8 0 .2 3 1 7 0 .1 3 1 5 7 7 .8 1 .7 6 0 .0 8 1 9

s e a s o n 9 0 .1 9 6 4 0 .1 3 0 9 8 3 .8 1 .5 0 0 .1 3 7 4

s e a s o n 1 0 0 .1 4 9 3 0 .1 2 2 3 8 3 .2 1 .2 2 0 .2 2 5 5

s e a s o n 1 1 0 .1 0 5 4 0 .0 9 9 4 3 7 5 .8 1 .0 6 0 .2 9 2 5

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 8 5 8 1 0 .0 1 7 4 8 1 3 .3 - 4 .9 1 0 .0 0 0 3

t e m p _ d e v 0 .0 8 6 0 1 0 .0 2 3 3 1 1 3 8 3 .6 9 0 .0 0 0 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 6 .3 1 .3 6 0 .2 0 9 6

d a te 1 1 1 3 .3 2 4 .0 9 0 .0 0 0 3

t e m p _ d e v 1 1 3 8 1 3 .6 2 0 .0 0 0 3



-3

-2

-1

0

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TP_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Upper Lemon Bay

Parameter = Total Phosphorous  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 L B - 1  L B - 2  L B - 3  L B - 4  L B - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 6 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 6 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 2 7 8

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 8 2

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 4 3 7 .2 4 3 9 2 0 7 3

1 2 3 8 4 .2 5 9 6 6 1 4 4 4 .5 7 6 4 4 8 6 3

2 2 3 8 1 .1 0 2 7 8 7 2 5 1 .2 2 0 6 5 6 5 4

3 2 3 7 8 .3 0 0 8 3 0 6 4 0 .0 1 9 0 3 4 6 4

4 2 3 7 7 .1 8 6 5 3 5 2 8 0 .0 0 0 5 1 3 7 2

5 1 3 7 7 .1 5 8 1 8 6 9 9 0 .0 0 0 0 0 0 6 1

6 1 3 7 7 .1 5 8 1 5 4 0 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 6 0 8 0 .0 1 3 5 3 1 .1 9 0 .1 1 7 5

V a r ia n c e I n t e r c e p t 0 .1 0 7 4 0 .0 3 1 3 8 3 .4 2 0 .0 0 0 3

S P (P O W ) I n t e r c e p t 0 .2 0 8 8 0 .2 0 5 9 1 .0 1 0 .3 1 0 5

R e s id u a l 0 .1 5 6 2 0 .0 1 4 9 7 1 0 .4 4 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 3 7 7 .2

A IC  ( sm a lle r  is  b e t t e r ) 3 8 5 .2

A IC C  ( sm a lle r  is  b e t t e r ) 3 8 5 .3

B IC  ( sm a lle r  is  b e t t e r ) 3 8 3 .6

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 9 .0 8 4 0 8 0 .9 7 7 7 1 0 .2 0 .2 4 0 .8 1 8 4

s e a s o n 1 0 .1 2 9 9 0 .2 3 3 3 3 2 .7 0 .5 6 0 .5 8 1 3

s e a s o n 2 0 .1 8 1 7 0 .2 5 0 8 4 1 .3 0 .7 2 0 .4 7 3 0

s e a s o n 3 0 .3 3 5 9 0 .2 5 3 7 4 1 .1 1 .3 2 0 .1 9 2 8

s e a s o n 4 0 .2 7 8 4 0 .2 5 1 1 4 0 .2 1 .1 1 0 .2 7 4 1

s e a s o n 5 0 .1 8 0 2 0 .2 5 1 1 4 0 .2 0 .7 2 0 .4 7 7 1

s e a s o n 6 0 .0 5 4 8 6 0 .2 5 1 7 4 0 0 .2 2 0 .8 2 8 6

s e a s o n 7 0 .3 1 6 4 0 .2 5 2 6 4 0 .4 1 .2 5 0 .2 1 7 5

s e a s o n 8 0 .0 3 1 2 6 0 .2 5 1 3 4 0 .1 0 .1 2 0 .9 0 1 6

s e a s o n 9 0 .0 6 8 4 9 0 .2 6 7 7 4 1 .6 0 .2 6 0 .7 9 9 4

s e a s o n 1 0 0 .3 0 6 3 0 .2 6 5 9 4 1 .5 1 .1 5 0 .2 5 6 0

s e a s o n 1 1 0 .1 6 3 8 0 .2 4 2 8 2 9 .9 0 .6 7 0 .5 0 5 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 0 8 5 8 0 .0 4 0 3 8 1 0 .1 - 0 .2 1 0 .8 3 5 9

t e m p _ d e v 0 .0 3 3 8 8 0 .0 5 2 7 2 6 9 .1 0 .6 4 0 .5 2 2 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 3 2 .6 0 .4 7 0 .9 0 5 7

d a te 1 1 1 0 .1 0 .0 5 0 .8 3 5 9

t e m p _ d e v 1 6 9 .1 0 .4 1 0 .5 2 2 6
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4

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TSS_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Upper Lemon Bay

Parameter = Total Suspended Solids  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 L B - 1  L B - 2  L B - 3  L B - 4  L B - 5

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 5 6 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 5 6 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 2 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 3 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 6 9 9 .8 8 2 9 7 0 1 3

1 3 5 9 0 .1 3 4 9 9 7 5 5 0 .6 3 4 7 4 6 2 0

2 2 5 8 0 .4 3 4 3 7 4 3 1 0 .0 0 9 0 7 0 8 1

3 2 5 7 9 .1 4 4 3 4 8 9 1 0 .0 0 1 0 6 5 1 5

4 1 5 7 8 .9 3 2 7 3 7 5 0 0 .0 0 0 0 2 0 2 2

5 1 5 7 8 .9 2 8 9 6 9 8 6 0 .0 0 0 0 0 0 0 1

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 2 2 0 0 .0 1 6 6 3 1 .3 3 0 .0 9 1 0

V a r ia n c e I n t e r c e p t 0 .0 6 7 0 2 0 .0 1 4 5 2 4 .6 2 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .3 2 0 9 0 .1 3 4 2 2 .3 9 0 .0 1 6 8

R e s id u a l 0 .1 2 5 7 0 .0 0 8 6 8 0 1 4 .4 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 7 8 .9

A IC  ( sm a lle r  is  b e t t e r ) 5 8 6 .9

A IC C  ( sm a lle r  is  b e t t e r ) 5 8 7 .0

B IC  ( sm a lle r  is  b e t t e r ) 5 8 5 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 3 .4 8 2 8 2 9 .3 6 7 2 2 0 .9 - 0 .4 6 0 .6 5 0 9

s e a s o n 1 - 0 .3 2 4 9 0 .1 2 7 9 7 7 .6 - 2 .5 4 0 .0 1 3 1

s e a s o n 2 - 0 .2 3 4 8 0 .1 3 9 8 8 8 .1 - 1 .6 8 0 .0 9 6 4

s e a s o n 3 - 0 .0 2 5 3 3 0 .1 4 2 7 8 7 .8 - 0 .1 8 0 .8 5 9 5

s e a s o n 4 0 .1 4 4 3 0 .1 4 3 3 8 5 .3 1 .0 1 0 .3 1 7 0

s e a s o n 5 0 .0 2 9 3 6 0 .1 4 3 4 8 3 .9 0 .2 0 0 .8 3 8 3

s e a s o n 6 - 0 .0 8 3 4 5 0 .1 4 3 3 8 3 .5 - 0 .5 8 0 .5 6 2 0

s e a s o n 7 0 .2 5 8 0 0 .1 4 3 3 8 4 1 .8 0 0 .0 7 5 3

s e a s o n 8 0 .1 9 7 3 0 .1 4 3 1 8 5 .5 1 .3 8 0 .1 7 1 6

s e a s o n 9 0 .0 1 9 3 2 0 .1 4 6 9 8 9 .1 0 .1 3 0 .8 9 5 7

s e a s o n 1 0 0 .3 0 3 0 0 .1 4 3 1 8 7 .3 2 .1 2 0 .0 3 7 1

s e a s o n 1 1 0 .0 3 3 1 9 0 .1 2 5 6 7 2 .6 0 .2 6 0 .7 9 2 3

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 0 7 2 0 7 0 .0 1 4 6 3 2 0 .8 0 .4 9 0 .6 2 7 4

t e m p _ d e v 0 .0 1 9 4 7 0 .0 2 9 9 8 1 2 6 0 .6 5 0 .5 1 7 3



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 8 3 .0 9 0 .0 0 1 7

d a te 1 1 2 0 .8 0 .2 4 0 .6 2 7 4

t e m p _ d e v 1 1 2 6 0 .4 2 0 .5 1 7 3
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Turb

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum Upper Lemon Bay

Parameter = Turbidity  (NTU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 9 0 1 6  0 4 4  0 4 5  0 5 0  0 5 1  0 5 2  0 5 3  0 5 4  0 5 5  0 5 7  0 5 8  0 5 9  0 6 0  0 6 1  0 6 3  0 6 4  0 6 5  0 6 6  0 7 0  0 7 1  0 7 2  0 7 3  0 7 7  0 7 8  0 7 9  0 8 0  0 9 0  0 9 1  1 0 4  1 0 5  1 0 6  1 2 0  1 2 1  5 0  5 1  5 2  5 2 7
5 3  5 4  5 5  5 6  5 7  5 8  5 9  6 0  6 1  6 3  6 4  6 5  6 6  7 0  7 1  7 2  7 7  7 8  7 9  8 9  9 0  9 1

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 0 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 0 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 8 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 4

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 4 3 7 .8 2 2 3 9 6 2 8

1 4 1 2 4 4 .5 6 2 6 3 1 1 5 .

2 2 1 2 3 7 .7 4 9 2 1 3 7 5 0 .1 2 2 2 9 1 6 2

3 2 1 2 2 3 .6 8 0 2 7 9 3 7 0 .0 3 0 7 1 6 2 9

4 1 1 2 2 0 .6 7 6 0 4 0 2 7 0 .0 0 2 7 9 6 8 0

5 1 1 2 2 0 .4 1 6 5 5 5 9 8 0 .0 0 0 0 8 0 7 5

6 1 1 2 2 0 .4 0 9 5 7 3 1 9 0 .0 0 0 0 0 0 1 0

7 1 1 2 2 0 .4 0 9 5 6 5 0 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 4 6 3 0 .0 1 1 6 1 2 .1 2 0 .0 1 7 0

V a r ia n c e I n t e r c e p t 0 .3 6 9 5 0 .0 6 8 2 1 5 .4 2 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 9 0 1 0 .1 1 8 3 2 .4 5 0 .0 1 4 2

R e s id u a l 0 .3 0 8 2 0 .0 2 0 9 9 1 4 .6 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 2 2 0 .4

A IC  ( sm a lle r  is  b e t t e r ) 1 2 2 8 .4

A IC C  ( sm a lle r  is  b e t t e r ) 1 2 2 8 .5

B IC  ( sm a lle r  is  b e t t e r ) 1 2 3 6 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 8 8 .1 6 8 5 6 3 .9 7 4 9 2 2 .3 - 1 .3 8 0 .1 8 1 8

s e a s o n 1 - 0 .2 6 4 7 0 .2 7 5 4 7 5 .2 - 0 .9 6 0 .3 3 9 6

s e a s o n 2 - 0 .6 1 6 0 0 .3 0 1 8 8 8 .4 - 2 .0 4 0 .0 4 4 2

s e a s o n 3 - 0 .6 7 3 2 0 .3 1 0 2 8 8 - 2 .1 7 0 .0 3 2 7

s e a s o n 4 - 0 .6 8 6 1 0 .3 0 9 5 8 3 .1 - 2 .2 2 0 .0 2 9 4

s e a s o n 5 - 0 .6 4 8 4 0 .3 0 8 6 8 0 .7 - 2 .1 0 0 .0 3 8 8

s e a s o n 6 - 0 .7 6 8 0 0 .3 0 8 2 8 0 .1 - 2 .4 9 0 .0 1 4 8

s e a s o n 7 0 .2 0 5 4 0 .3 0 9 7 8 2 .2 0 .6 6 0 .5 0 9 0

s e a s o n 8 0 .6 8 5 7 0 .3 1 0 1 8 4 .6 2 .2 1 0 .0 2 9 7

s e a s o n 9 0 .8 4 8 7 0 .3 1 1 0 9 0 .5 2 .7 3 0 .0 0 7 6

s e a s o n 1 0 0 .4 3 8 8 0 .3 0 1 3 8 9 .6 1 .4 6 0 .1 4 8 8

s e a s o n 1 1 0 .0 0 8 9 7 8 0 .2 6 9 4 6 9 .4 0 .0 3 0 .9 7 3 5

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 4 4 7 9 0 .0 3 1 8 6 2 2 .3 1 .4 1 0 .1 7 3 6

t e m p _ d e v 0 .0 6 5 5 9 0 .0 4 7 1 7 3 7 4 1 .3 9 0 .1 6 5 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 5 .2 4 .9 3 < .0 0 0 1

d a te 1 1 2 2 .3 1 .9 8 0 .1 7 3 6

t e m p _ d e v 1 3 7 4 1 .9 3 0 .1 6 5 2



-1

0

1

2

3

4

5

6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
CHLAC_ugl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum West Wall

Parameter = Chlorophyll-a (Corrected)  (ug/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 9 0 1 6  0 4 4  0 4 5  0 5 0  0 5 1  0 5 2  0 5 3  0 5 4  0 5 5  0 5 7  0 5 8  0 5 9  0 6 0  0 6 1  0 6 3  0 6 4  0 6 5  0 6 6  0 7 0  0 7 1  0 7 2  0 7 3  0 7 7  0 7 8  0 7 9  0 8 0  0 9 0  0 9 1  1 0 4  1 0 5  1 0 6  1 2 0  1 2 1  5 0  5 1  5 2  5 2 7
5 3  5 4  5 5  5 6  5 7  5 8  5 9  6 0  6 1  6 3  6 4  6 5  6 6  7 0  7 1  7 2  7 7  7 8  7 9  8 9  9 0  9 1

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 0 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 0 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 9 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 9

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 6 4 .0 4 7 8 5 9 4 6

1 2 5 0 1 .2 2 7 1 0 1 8 3 0 .0 1 8 2 1 0 7 5

2 1 4 9 5 .3 0 8 1 6 6 2 5 0 .0 0 2 7 6 3 1 6

3 2 4 9 4 .3 3 5 7 5 3 4 2 0 .0 0 0 6 6 7 2 9

4 1 4 9 4 .1 2 7 3 1 7 3 0 0 .0 0 0 0 2 8 8 7

5 1 4 9 4 .1 1 8 9 6 2 1 6 0 .0 0 0 0 0 0 0 4

6 1 4 9 4 .1 1 8 9 5 1 1 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 2 9 9 4 0 .0 0 8 9 8 1 3 .3 3 0 .0 0 0 4

V a r ia n c e I n t e r c e p t 0 .3 1 4 1 0 .0 9 4 2 4 3 .3 3 0 .0 0 0 4

S P (P O W ) I n t e r c e p t 0 .7 3 4 4 0 .0 8 3 5 7 8 .7 9 < .0 0 0 1

R e s id u a l 0 .0 7 1 7 7 0 .0 0 5 0 3 3 1 4 .2 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 4 9 4 .1

A IC  ( sm a lle r  is  b e t t e r ) 5 0 2 .1

A IC C  ( sm a lle r  is  b e t t e r ) 5 0 2 .2

B IC  ( sm a lle r  is  b e t t e r ) 5 1 0 .4

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 3 1 .4 1 9 3 .3 7 7 0 6 .3 9 1 .4 1 0 .2 0 6 1

s e a s o n 1 - 0 .2 4 0 7 0 .1 5 9 6 8 6 .2 - 1 .5 1 0 .1 3 5 2

s e a s o n 2 - 0 .4 6 3 0 0 .1 9 7 4 8 3 .5 - 2 .3 4 0 .0 2 1 4

s e a s o n 3 - 0 .4 5 4 7 0 .2 2 0 6 8 3 .9 - 2 .0 6 0 .0 4 2 4

s e a s o n 4 - 0 .4 6 8 2 0 .2 3 3 1 8 0 .5 - 2 .0 1 0 .0 4 7 9

s e a s o n 5 - 0 .5 3 3 3 0 .2 3 9 7 7 8 - 2 .2 3 0 .0 2 9 0

s e a s o n 6 - 0 .6 6 6 5 0 .2 4 1 4 7 7 .1 - 2 .7 6 0 .0 0 7 2

s e a s o n 7 0 .2 2 4 7 0 .2 3 9 1 7 8 .8 0 .9 4 0 .3 5 0 2

s e a s o n 8 0 .5 7 4 1 0 .2 3 1 3 8 1 .2 2 .4 8 0 .0 1 5 1

s e a s o n 9 1 .0 4 6 9 0 .2 1 7 2 8 3 .8 4 .8 2 < .0 0 0 1

s e a s o n 1 0 0 .8 2 3 0 0 .1 9 3 1 8 3 .4 4 .2 6 < .0 0 0 1

s e a s o n 1 1 0 .2 3 8 5 0 .1 5 1 9 8 3 .1 1 .5 7 0 .1 2 0 2

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 6 3 6 8 0 .0 4 6 5 1 6 .3 9 - 1 .3 7 0 .2 1 7 1

t e m p _ d e v - 0 .0 0 5 3 3 0 .0 2 4 7 1 4 1 3 - 0 .2 2 0 .8 2 9 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 0 .3 7 .2 5 < .0 0 0 1

d a te 1 1 6 .3 9 1 .8 7 0 .2 1 7 1

t e m p _ d e v 1 4 1 3 0 .0 5 0 .8 2 9 4
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4
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6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
COLOR

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum West Wall

Parameter = Color  (PCU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 9 0 1 6  0 4 4  0 4 5  0 5 0  0 5 1  0 5 2  0 5 3  0 5 4  0 5 5  0 5 7  0 5 8  0 5 9  0 6 0  0 6 1  0 6 3  0 6 4  0 6 5  0 6 6  0 7 0  0 7 1  0 7 2  0 7 3  0 7 7  0 7 8  0 7 9  0 8 0  0 9 0  0 9 1  1 0 4  1 0 5  1 0 6  1 2 0  1 2 1  5 0  5 1  5 2  5 2 7
5 3  5 4  5 5  5 6  5 7  5 8  5 9  6 0  6 1  6 3  6 4  6 5  6 6  7 0  7 1  7 2  7 7  7 8  7 9  8 9  9 0  9 1

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 0 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 0 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 9 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 3 3 .4 6 0 5 0 4 2 4

1 2 8 5 6 .2 5 4 4 9 9 4 8 0 .0 1 2 6 9 5 9 9

2 2 8 5 4 .7 3 2 9 0 3 7 3 0 .0 0 2 3 8 7 9 6

3 1 8 5 4 .4 6 6 5 7 8 7 1 0 .0 0 0 0 2 6 1 4

4 1 8 5 4 .4 6 3 7 9 2 4 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 1 5 7 2 0 .0 0 7 2 5 2 2 .1 7 0 .0 1 5 1

V a r ia n c e I n t e r c e p t 0 .0 7 1 1 1 0 .0 2 1 6 4 3 .2 9 0 .0 0 0 5

S P (P O W ) I n t e r c e p t 0 .6 8 2 1 0 .1 1 7 0 5 .8 3 < .0 0 0 1

R e s id u a l 0 .1 9 0 2 0 .0 1 2 7 1 1 4 .9 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 5 4 .5

A IC  ( sm a lle r  is  b e t t e r ) 8 6 2 .5

A IC C  ( sm a lle r  is  b e t t e r ) 8 6 2 .5

B IC  ( sm a lle r  is  b e t t e r ) 8 7 0 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 8 1 .5 2 9 3 4 4 .0 5 5 5 8 .2 7 - 1 .8 5 0 .1 0 0 2

s e a s o n 1 - 0 .0 2 9 0 2 0 .1 2 1 5 1 1 0 - 0 .2 4 0 .8 1 1 7

s e a s o n 2 0 .0 5 6 7 2 0 .1 3 3 2 7 5 .7 0 .4 3 0 .6 7 1 5

s e a s o n 3 0 .0 5 2 0 0 0 .1 4 1 8 7 0 .8 0 .3 7 0 .7 1 4 9

s e a s o n 4 - 0 .0 7 8 5 5 0 .1 4 6 4 6 9 .2 - 0 .5 4 0 .5 9 3 4

s e a s o n 5 0 .0 3 2 9 1 0 .1 4 7 8 6 6 .3 0 .2 2 0 .8 2 4 5

s e a s o n 6 0 .0 7 7 1 6 0 .1 4 8 1 6 5 .5 0 .5 2 0 .6 0 4 1

s e a s o n 7 - 0 .3 0 7 9 0 .1 4 8 9 6 9 .2 - 2 .0 7 0 .0 4 2 5

s e a s o n 8 - 0 .3 2 5 0 0 .1 4 6 7 7 1 .4 - 2 .2 2 0 .0 2 9 9

s e a s o n 9 - 0 .7 5 1 5 0 .1 4 2 5 7 5 .1 - 5 .2 7 < .0 0 0 1

s e a s o n 1 0 - 0 .2 7 9 7 0 .1 3 2 5 7 8 .7 - 2 .1 1 0 .0 3 8 0

s e a s o n 1 1 - 0 .1 1 8 2 0 .1 1 7 5 1 1 2 - 1 .0 1 0 .3 1 6 8

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 4 5 8 9 0 .0 2 1 9 4 8 .2 7 2 .0 9 0 .0 6 8 8

t e m p _ d e v - 0 .0 0 8 4 6 0 .0 2 6 4 4 1 7 7 - 0 .3 2 0 .7 4 9 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 2 .9 4 .6 2 < .0 0 0 1

d a te 1 1 8 .2 7 4 .3 7 0 .0 6 8 8

t e m p _ d e v 1 1 7 7 0 .1 0 0 .7 4 9 2
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 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
COND

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum West Wall

Parameter = Specific Conductance  (uS/cm) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 9 0 1 6  0 4 4  0 4 5  0 5 0  0 5 1  0 5 2  0 5 3  0 5 4  0 5 5  0 5 7  0 5 8  0 5 9  0 6 0  0 6 1  0 6 3  0 6 4  0 6 5  0 6 6  0 7 0  0 7 1  0 7 2  0 7 3  0 7 7  0 7 8  0 7 9  0 8 0  0 9 0  0 9 1  1 0 4  1 0 5  1 0 6  1 2 0  1 2 1  5 0  5 1  5 2  5 2 7
5 3  5 4  5 5  5 6  5 7  5 8  5 9  6 0  6 1  6 3  6 4  6 5  6 6  7 0  7 1  7 2  7 7  7 8  7 9  8 9  9 0  9 1

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 0 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 0 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 9 3

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 7

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 8 5 6 .3 7 1 2 9 9 0 1

1 3 1 6 5 0 .3 6 1 1 5 3 0 1 0 .0 3 0 3 8 0 6 0

2 2 1 6 3 8 .2 0 1 0 0 7 3 4 0 .0 2 1 7 8 9 6 9

3 2 1 6 3 1 .4 0 3 8 1 6 2 8 0 .0 0 3 9 1 9 4 2

4 1 1 6 3 0 .1 8 9 5 3 1 6 7 0 .0 0 0 1 0 3 5 9

5 1 1 6 3 0 .1 5 9 5 6 0 8 5 0 .0 0 0 0 0 0 1 3

6 1 1 6 3 0 .1 5 9 5 2 4 5 1 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 4 5 8 6 0 .0 2 4 0 0 1 .9 1 0 .0 2 8 0

V a r ia n c e I n t e r c e p t 0 .7 9 8 5 0 .1 4 3 2 5 .5 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 4 6 6 0 .1 1 4 8 2 .1 5 0 .0 3 1 8

R e s id u a l 0 .6 0 1 4 0 .0 4 1 1 5 1 4 .6 1 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 6 3 0 .2

A IC  ( sm a lle r  is  b e t t e r ) 1 6 3 8 .2

A IC C  ( sm a lle r  is  b e t t e r ) 1 6 3 8 .2

B IC  ( sm a lle r  is  b e t t e r ) 1 6 4 6 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 5 4 .4 3 4 5 9 0 .0 5 5 2 2 4 .2 - 0 .6 0 0 .5 5 1 2

s e a s o n 1 0 .0 8 3 7 2 0 .4 1 0 4 7 8 0 .2 0 0 .8 3 8 9

s e a s o n 2 - 0 .0 6 4 2 4 0 .4 4 4 9 9 0 .8 - 0 .1 4 0 .8 8 5 5

s e a s o n 3 - 0 .3 4 3 8 0 .4 5 2 1 8 7 .7 - 0 .7 6 0 .4 4 9 0

s e a s o n 4 - 1 .0 3 7 7 0 .4 5 2 6 8 4 .8 - 2 .2 9 0 .0 2 4 3

s e a s o n 5 - 1 .3 8 8 8 0 .4 5 1 2 8 2 .9 - 3 .0 8 0 .0 0 2 8

s e a s o n 6 - 1 .6 0 2 5 0 .4 5 0 6 8 2 .5 - 3 .5 6 0 .0 0 0 6

s e a s o n 7 - 1 .6 7 2 7 0 .4 5 2 6 8 4 .2 - 3 .7 0 0 .0 0 0 4

s e a s o n 8 - 1 .5 2 4 2 0 .4 5 3 2 8 5 .9 - 3 .3 6 0 .0 0 1 2

s e a s o n 9 - 1 .2 7 9 3 0 .4 5 3 1 8 9 .8 - 2 .8 2 0 .0 0 5 9

s e a s o n 1 0 - 1 .4 4 2 0 0 .4 4 4 1 9 1 .9 - 3 .2 5 0 .0 0 1 6

s e a s o n 1 1 - 0 .9 1 1 2 0 .4 0 2 5 7 2 .1 - 2 .2 6 0 .0 2 6 6

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 3 1 1 2 0 .0 4 4 8 5 2 4 .2 0 .6 9 0 .4 9 4 4

t e m p _ d e v 0 .0 5 9 9 3 0 .0 6 5 9 3 4 2 0 0 .9 1 0 .3 6 3 9



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 6 .8 3 .2 5 0 .0 0 1 1

d a te 1 1 2 4 .2 0 .4 8 0 .4 9 4 4

t e m p _ d e v 1 4 2 0 0 .8 3 0 .3 6 3 9
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum West Wall

Parameter = Dissolved Oxygen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 9 0 1 6  0 4 4  0 4 5  0 5 0  0 5 1  0 5 2  0 5 3  0 5 4  0 5 5  0 5 7  0 5 8  0 5 9  0 6 0  0 6 1  0 6 3  0 6 4  0 6 5  0 6 6  0 7 0  0 7 1  0 7 2  0 7 3  0 7 7  0 7 8  0 7 9  0 8 0  0 9 0  0 9 1  1 0 4  1 0 5  1 0 6  1 2 0  1 2 1  5 0  5 1  5 2  5 2 7
5 3  5 4  5 5  5 6  5 7  5 8  5 9  6 0  6 1  6 3  6 4  6 5  6 6  7 0  7 1  7 2  7 7  7 8  7 9  8 9  9 0  9 1

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 0 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 0 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 1 1

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 8 9

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 6 9 5 .2 7 6 8 5 6 6 6

1 2 6 4 1 .0 3 0 6 8 2 0 1 0 .0 8 7 7 5 8 2 0

2 2 6 3 6 .4 3 7 5 5 0 1 7 0 .0 5 2 6 3 8 8 3

3 2 6 3 3 .7 5 4 2 0 0 6 4 0 .0 0 2 8 4 4 2 0

4 1 6 3 3 .6 2 4 2 9 8 4 9 0 .0 0 0 0 1 0 9 6

5 1 6 3 3 .6 2 3 8 1 6 0 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 3 6 6 7 0 .0 1 9 1 2 1 .9 2 0 .0 2 7 6

V a r ia n c e I n t e r c e p t 0 .2 3 1 3 0 .0 6 5 4 4 3 .5 4 0 .0 0 0 2

S P (P O W ) I n t e r c e p t 0 .3 0 0 2 0 .1 7 6 5 1 .7 0 0 .0 8 9 0

R e s id u a l 0 .3 0 3 6 0 .0 2 8 8 7 1 0 .5 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 6 3 3 .6

A IC  ( sm a lle r  is  b e t t e r ) 6 4 1 .6

A IC C  ( sm a lle r  is  b e t t e r ) 6 4 1 .8

B IC  ( sm a lle r  is  b e t t e r ) 6 4 9 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 4 6 2 .8 0 1 0 4 .6 3 1 1 .2 4 .4 2 0 .0 0 1 0

s e a s o n 1 - 0 .1 1 6 1 0 .3 1 1 9 3 9 .1 - 0 .3 7 0 .7 1 1 8

s e a s o n 2 - 0 .3 1 8 3 0 .3 3 8 7 4 4 - 0 .9 4 0 .3 5 2 5

s e a s o n 3 0 .1 2 2 7 0 .3 4 9 7 4 6 .5 0 .3 5 0 .7 2 7 3

s e a s o n 4 - 0 .2 4 2 4 0 .3 3 1 9 4 3 .3 - 0 .7 3 0 .4 6 9 1

s e a s o n 5 - 0 .2 9 4 2 0 .3 3 1 5 4 2 .5 - 0 .8 9 0 .3 7 9 8

s e a s o n 6 - 0 .2 6 9 6 0 .3 2 8 5 4 1 .2 - 0 .8 2 0 .4 1 6 5

s e a s o n 7 0 .6 9 6 0 0 .3 3 6 8 4 5 .1 2 .0 7 0 .0 4 4 5

s e a s o n 8 0 .1 6 6 9 0 .3 4 9 6 4 5 .7 0 .4 8 0 .6 3 5 4

s e a s o n 9 1 .7 1 2 7 0 .3 4 9 2 4 6 .5 4 .9 1 < .0 0 0 1

s e a s o n 1 0 0 .1 7 8 6 0 .3 3 7 6 4 4 .5 0 .5 3 0 .5 9 9 5

s e a s o n 1 1 0 .0 0 5 9 8 0 0 .3 0 4 3 3 6 .2 0 .0 2 0 .9 8 4 4

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .2 3 0 2 0 .0 5 2 1 6 1 1 .2 - 4 .4 1 0 .0 0 1 0

t e m p _ d e v 0 .0 1 5 1 3 0 .0 6 2 3 1 2 1 8 0 .2 4 0 .8 0 8 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 3 8 .2 5 .6 3 < .0 0 0 1

d a te 1 1 1 1 .2 1 9 .4 8 0 .0 0 1 0

t e m p _ d e v 1 2 1 8 0 .0 6 0 .8 0 8 4
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum West Wall

Parameter = Light Attenuation Coefficient  (1/m) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 9 0 1 6  0 4 4  0 4 5  0 5 0  0 5 1  0 5 2  0 5 3  0 5 4  0 5 5  0 5 7  0 5 8  0 5 9  0 6 0  0 6 1  0 6 3  0 6 4  0 6 5  0 6 6  0 7 0  0 7 1  0 7 2  0 7 3  0 7 7  0 7 8  0 7 9  0 8 0  0 9 0  0 9 1  1 0 4  1 0 5  1 0 6  1 2 0  1 2 1  5 0  5 1  5 2  5 2 7
5 3  5 4  5 5  5 6  5 7  5 8  5 9  6 0  6 1  6 3  6 4  6 5  6 6  7 0  7 1  7 2  7 7  7 8  7 9  8 9  9 0  9 1

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 0 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 0 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 7 5

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 2 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 6 0 1 .3 2 9 0 7 8 0 1

1 2 1 2 2 4 .0 1 0 3 9 6 7 4 0 .0 5 4 5 5 9 5 5

2 1 1 2 1 7 .8 0 9 2 6 9 1 4 0 .0 1 5 1 3 0 4 5

3 2 1 2 1 6 .2 5 6 4 7 7 6 3 0 .0 0 4 0 0 1 6 7

4 1 1 2 1 5 .8 5 8 6 8 4 6 1 0 .0 0 0 0 7 6 5 7

5 1 1 2 1 5 .8 5 1 5 0 2 6 6 0 .0 0 0 0 0 0 0 4

6 1 1 2 1 5 .8 5 1 4 9 8 5 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 . . .

V a r ia n c e I n t e r c e p t 0 .7 0 0 0 0 .1 7 7 8 3 .9 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 7 1 2 0 .0 8 7 3 1 7 .6 9 < .0 0 0 1

R e s id u a l 0 .3 2 7 8 0 .0 2 1 4 5 1 5 .2 8 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 2 1 5 .9

A IC  ( sm a lle r  is  b e t t e r ) 1 2 2 1 .9

A IC C  ( sm a lle r  is  b e t t e r ) 1 2 2 1 .9

B IC  ( sm a lle r  is  b e t t e r ) 1 2 2 8 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 8 3 .4 2 5 4 1 2 7 .9 7 8 .7 7 - 0 .6 5 0 .5 3 1 2

s e a s o n 1 0 .0 7 5 0 7 0 .2 7 1 2 8 8 0 .2 8 0 .7 8 2 6

s e a s o n 2 0 .1 3 6 1 0 .3 2 6 9 8 3 .8 0 .4 2 0 .6 7 8 2

s e a s o n 3 - 0 .0 2 0 4 6 0 .3 5 9 9 8 3 .5 - 0 .0 6 0 .9 5 4 8

s e a s o n 4 0 .0 9 4 6 1 0 .3 7 6 1 7 9 0 .2 5 0 .8 0 2 0

s e a s o n 5 - 0 .0 5 0 4 7 0 .3 8 5 0 7 6 .2 - 0 .1 3 0 .8 9 6 0

s e a s o n 6 - 0 .0 7 7 7 5 0 .3 8 7 1 7 5 .1 - 0 .2 0 0 .8 4 1 3

s e a s o n 7 0 .0 5 2 3 3 0 .3 8 4 3 7 7 .1 0 .1 4 0 .8 9 2 1

s e a s o n 8 - 0 .0 5 3 9 8 0 .3 7 4 1 8 0 .2 - 0 .1 4 0 .8 8 5 6

s e a s o n 9 0 .4 9 7 4 0 .3 5 5 3 8 3 .9 1 .4 0 0 .1 6 5 3

s e a s o n 1 0 0 .5 5 4 9 0 .3 2 0 7 8 3 .8 1 .7 3 0 .0 8 7 3

s e a s o n 1 1 - 0 .2 1 1 3 0 .2 6 0 6 8 6 .2 - 0 .8 1 0 .4 1 9 7

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 3 9 8 3 0 .0 6 3 7 4 8 .7 7 0 .6 2 0 .5 4 8 0

t e m p _ d e v - 0 .0 8 9 9 3 0 .0 4 6 6 3 3 6 0 - 1 .9 3 0 .0 5 4 6



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 2 1 .1 9 0 .3 0 5 9

d a te 1 1 8 .7 7 0 .3 9 0 .5 4 8 0

t e m p _ d e v 1 3 6 0 3 .7 2 0 .0 5 4 6
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum West Wall

Parameter = Ammonia as N Total  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 9 0 1 6  0 4 4  0 4 5  0 5 0  0 5 1  0 5 2  0 5 3  0 5 4  0 5 5  0 5 7  0 5 8  0 5 9  0 6 0  0 6 1  0 6 3  0 6 4  0 6 5  0 6 6  0 7 0  0 7 1  0 7 2  0 7 3  0 7 7  0 7 8  0 7 9  0 8 0  0 9 0  0 9 1  1 0 4  1 0 5  1 0 6  1 2 0  1 2 1  5 0  5 1  5 2  5 2 7
5 3  5 4  5 5  5 6  5 7  5 8  5 9  6 0  6 1  6 3  6 4  6 5  6 6  7 0  7 1  7 2  7 7  7 8  7 9  8 9  9 0  9 1

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 0 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 0 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 4 1 2

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 8 8

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 8 4 6 .3 9 6 5 9 9 3 6

1 4 5 6 1 .5 9 2 7 9 6 7 2 .

2 1 5 3 9 .0 7 5 9 9 1 9 3 0 .0 4 2 2 8 1 6 4

3 1 5 3 3 .9 9 1 2 6 1 3 6 0 .0 2 6 6 7 0 4 1

4 2 5 3 3 .2 5 2 0 6 4 8 6 0 .0 2 2 4 3 2 2 2

5 2 5 3 0 .7 0 7 5 7 8 9 5 0 .0 0 1 7 6 0 3 3

6 1 5 3 0 .5 1 7 6 3 8 8 7 0 .0 0 0 0 3 2 7 0

7 1 5 3 0 .5 1 4 2 9 0 1 9 0 .0 0 0 0 0 0 0 3

8 1 5 3 0 .5 1 4 2 8 7 1 2 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .



Mixed Model W ith Local Nugget

The M ixed P rocedure

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 2 5 1 7 0 .0 0 4 2 2 6 0 .6 0 0 .2 7 5 7

V a r ia n c e I n t e r c e p t 0 .3 7 7 4 0 .0 9 2 3 0 4 .0 9 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 7 7 4 0 .1 2 8 7 3 .7 1 0 .0 0 0 2

R e s id u a l 0 .1 2 8 1 0 .0 1 0 5 6 1 2 .1 3 < .0 0 0 1

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 5 3 0 .5

A IC  ( sm a lle r  is  b e t t e r ) 5 3 8 .5

A IC C  ( sm a lle r  is  b e t t e r ) 5 3 8 .6

B IC  ( sm a lle r  is  b e t t e r ) 5 4 6 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 7 7 .8 7 1 2 4 .3 4 9 .2 7 3 .0 4 0 .0 1 3 6

s e a s o n 1 - 0 .0 0 5 9 9 0 .2 7 2 8 5 1 .7 - 0 .0 2 0 .9 8 2 6

s e a s o n 2 - 0 .2 4 4 3 0 .3 2 2 0 5 7 .9 - 0 .7 6 0 .4 5 1 2

s e a s o n 3 - 0 .1 2 3 9 0 .3 4 3 3 5 5 - 0 .3 6 0 .7 1 9 6

s e a s o n 4 - 0 .1 2 0 4 0 .3 5 0 5 4 9 .1 - 0 .3 4 0 .7 3 2 7

s e a s o n 5 - 0 .2 0 7 0 0 .3 5 2 6 4 5 .3 - 0 .5 9 0 .5 6 0 2

s e a s o n 6 - 0 .1 6 3 7 0 .3 5 3 4 4 4 .3 - 0 .4 6 0 .6 4 5 6

s e a s o n 7 0 .1 0 8 0 0 .3 5 3 4 4 5 .9 0 .3 1 0 .7 6 1 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

s e a s o n 8 - 0 .1 2 9 1 0 .3 5 1 2 5 0 .3 - 0 .3 7 0 .7 1 4 8

s e a s o n 9 0 .5 7 6 3 0 .3 4 1 1 5 6 .6 1 .6 9 0 .0 9 6 6

s e a s o n 1 0 0 .3 7 8 8 0 .3 0 7 5 5 8 .2 1 .2 3 0 .2 2 2 9

s e a s o n 1 1 - 0 .1 9 3 3 0 .2 5 7 1 4 9 .9 - 0 .7 5 0 .4 5 5 6

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .1 9 0 4 0 .0 6 1 8 9 9 .2 7 - 3 .0 8 0 .0 1 2 8

t e m p _ d e v - 0 .0 9 7 1 5 0 .0 4 1 8 5 3 2 8 - 2 .3 2 0 .0 2 0 9

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 4 8 .7 1 .2 2 0 .3 0 2 6

d a te 1 1 9 .2 7 9 .4 6 0 .0 1 2 8

t e m p _ d e v 1 3 2 8 5 .3 9 0 .0 2 0 9
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03 04 05 06 07 08 09 10 11 12

Log Scale
NO23_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum West Wall

Parameter = Nitrate+Nitrite (TOTAL AS N)  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 9 0 1 6  0 4 4  0 4 5  0 5 0  0 5 1  0 5 2  0 5 3  0 5 4  0 5 5  0 5 7  0 5 8  0 5 9  0 6 0  0 6 1  0 6 3  0 6 4  0 6 5  0 6 6  0 7 0  0 7 1  0 7 2  0 7 3  0 7 7  0 7 8  0 7 9  0 8 0  0 9 0  0 9 1  1 0 4  1 0 5  1 0 6  1 2 0  1 2 1  5 0  5 1  5 2  5 2 7
5 3  5 4  5 5  5 6  5 7  5 8  5 9  6 0  6 1  6 3  6 4  6 5  6 6  7 0  7 1  7 2  7 7  7 8  7 9  8 9  9 0  9 1

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 0 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 0 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 8 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 4

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 2 0 3 .5 0 3 6 4 3 0 8

1 4 - 3 1 9 .1 7 8 4 8 9 8 2 .

2 1 - 3 2 2 .7 1 3 6 8 7 0 3 5 .2 9 5 2 2 0 4 6

3 2 - 3 3 2 .2 2 4 8 8 7 6 0 0 .0 6 3 7 9 0 2 4

4 2 - 3 3 7 .6 1 4 2 4 3 8 5 0 .0 0 1 4 4 6 8 5

5 1 - 3 3 8 .7 3 6 3 1 8 6 6 0 .0 0 0 0 6 8 5 2

6 1 - 3 3 8 .7 8 5 8 3 4 4 6 0 .0 0 0 0 0 0 2 8

7 1 - 3 3 8 .7 8 6 0 2 7 2 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 0 8 4 9 0 .0 0 0 5 8 2 1 .4 6 0 .0 7 2 1

V a r ia n c e I n t e r c e p t 0 .0 1 6 3 7 0 .0 0 3 1 1 0 5 .2 6 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .1 8 3 7 0 .1 3 5 1 1 .3 6 0 .1 7 4 0

R e s id u a l 0 .0 2 1 8 5 0 .0 0 1 4 7 4 1 4 .8 2 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 3 3 8 .8

A IC  ( sm a lle r  is  b e t t e r ) - 3 3 0 .8

A IC C  ( sm a lle r  is  b e t t e r ) - 3 3 0 .7

B IC  ( sm a lle r  is  b e t t e r ) - 3 2 2 .5

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 2 3 .6 8 7 8 1 2 .7 3 6 0 2 6 .2 - 1 .8 6 0 .0 7 4 2

s e a s o n 1 0 .0 2 5 7 0 0 .0 6 3 8 9 7 1 .4 0 .4 0 0 .6 8 8 7

s e a s o n 2 0 .0 7 9 8 7 0 .0 6 9 5 0 9 0 .5 1 .1 5 0 .2 5 3 5

s e a s o n 3 0 .0 8 0 4 8 0 .0 6 7 9 8 9 0 .4 1 .1 8 0 .2 3 9 6

s e a s o n 4 0 .0 3 8 7 0 0 .0 6 7 8 7 8 9 .1 0 .5 7 0 .5 7 0 0

s e a s o n 5 0 .0 4 6 4 2 0 .0 6 7 5 2 8 7 .3 0 .6 9 0 .4 9 3 5

s e a s o n 6 0 .0 5 3 5 7 0 .0 6 7 4 1 8 6 .9 0 .7 9 0 .4 2 9 0

s e a s o n 7 0 .0 8 5 9 0 0 .0 6 7 8 6 8 9 .3 1 .2 7 0 .2 0 8 8

s e a s o n 8 0 .1 2 4 8 0 .0 6 8 0 7 9 0 .7 1 .8 3 0 .0 7 0 1

s e a s o n 9 - 0 .0 0 4 6 6 0 .0 6 8 4 7 9 3 .9 - 0 .0 7 0 .9 4 5 9

s e a s o n 1 0 - 0 .0 4 1 7 1 0 .0 6 7 6 3 9 2 .2 - 0 .6 2 0 .5 3 9 0

s e a s o n 1 1 - 0 .0 1 6 5 3 0 .0 6 3 1 8 6 6 .4 - 0 .2 6 0 .7 9 4 4

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 5 7 3 0 .0 0 6 3 4 3 2 6 .2 2 .4 8 0 .0 1 9 9

t e m p _ d e v 0 .0 2 7 9 8 0 .0 1 1 3 4 3 1 3 2 .4 7 0 .0 1 4 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 4 .7 0 .9 1 0 .5 3 8 4

d a te 1 1 2 6 .2 6 .1 5 0 .0 1 9 9

t e m p _ d e v 1 3 1 3 6 .0 9 0 .0 1 4 1



6.6

6.8

7.0

7.2

7.4

7.6

7.8

8.0

8.2

8.4

8.6

8.8

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
PH

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum West Wall

Parameter = pH  (SU) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 9 0 1 6  0 4 4  0 4 5  0 5 0  0 5 1  0 5 2  0 5 3  0 5 4  0 5 5  0 5 7  0 5 8  0 5 9  0 6 0  0 6 1  0 6 3  0 6 4  0 6 5  0 6 6  0 7 0  0 7 1  0 7 2  0 7 3  0 7 7  0 7 8  0 7 9  0 8 0  0 9 0  0 9 1  1 0 4  1 0 5  1 0 6  1 2 0  1 2 1  5 0  5 1  5 2  5 2 7
5 3  5 4  5 5  5 6  5 7  5 8  5 9  6 0  6 1  6 3  6 4  6 5  6 6  7 0  7 1  7 2  7 7  7 8  7 9  8 9  9 0  9 1

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 0 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 0 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 9 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 4 0 9 .9 1 7 1 9 5 2 0

1 3 - 3 5 5 .0 3 0 2 3 2 3 6 0 .0 3 1 3 9 5 0 3

2 1 - 3 8 2 .1 9 0 6 9 5 9 8 0 .0 0 6 8 4 6 1 1

3 1 - 3 8 8 .1 4 2 4 8 0 7 5 0 .0 0 1 9 2 7 2 6

4 2 - 3 8 9 .7 3 3 2 5 6 7 9 0 .0 0 0 3 1 6 1 7

5 1 - 3 8 9 .9 7 8 7 5 6 2 6 0 .0 0 0 0 0 4 2 0

6 1 - 3 8 9 .9 8 1 8 4 3 3 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 4 3 3 0 0 .0 0 1 1 4 3 3 .7 9 < .0 0 0 1

V a r ia n c e I n t e r c e p t 0 .1 0 7 1 0 .0 2 3 9 4 4 .4 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 0 6 2 0 .0 8 7 6 3 6 .9 2 < .0 0 0 1

R e s id u a l 0 .0 1 3 9 6 0 .0 0 0 9 4 4 1 4 .7 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 3 9 0 .0

A IC  ( sm a lle r  is  b e t t e r ) - 3 8 2 .0

A IC C  ( sm a lle r  is  b e t t e r ) - 3 8 1 .9

B IC  ( sm a lle r  is  b e t t e r ) - 3 7 3 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 1 2 0 .6 8 4 5 .8 3 3 9 1 1 - 2 .6 3 0 .0 2 3 3

s e a s o n 1 - 0 .0 0 5 3 5 0 .1 0 5 9 8 6 .5 - 0 .0 5 0 .9 5 9 8

s e a s o n 2 0 .0 9 2 6 8 0 .1 2 9 4 9 1 .4 0 .7 2 0 .4 7 5 6

s e a s o n 3 0 .0 8 3 9 6 0 .1 4 1 3 8 6 .9 0 .5 9 0 .5 5 3 8

s e a s o n 4 0 .0 5 0 0 8 0 .1 4 7 4 7 9 .3 0 .3 4 0 .7 3 4 9

s e a s o n 5 0 .1 1 1 6 0 .1 5 0 2 7 3 .9 0 .7 4 0 .4 6 0 0

s e a s o n 6 0 .0 8 4 1 4 0 .1 5 0 9 7 2 .3 0 .5 6 0 .5 7 8 9

s e a s o n 7 - 0 .3 2 0 3 0 .1 4 9 9 7 4 .8 - 2 .1 4 0 .0 3 5 9

s e a s o n 8 - 0 .3 5 4 4 0 .1 4 6 6 8 0 .6 - 2 .4 2 0 .0 1 7 9

s e a s o n 9 - 0 .6 5 3 5 0 .1 3 9 9 8 8 .4 - 4 .6 7 < .0 0 0 1

s e a s o n 1 0 - 0 .3 0 6 1 0 .1 2 6 9 9 1 .4 - 2 .4 1 0 .0 1 7 9

s e a s o n 1 1 - 0 .1 2 0 9 0 .1 0 1 4 8 2 .5 - 1 .1 9 0 .2 3 6 8

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 6 1 7 2 0 .0 2 2 8 3 1 1 2 .7 0 0 .0 2 0 6

t e m p _ d e v 0 .0 2 1 1 8 0 .0 1 1 9 9 5 5 7 1 .7 7 0 .0 7 7 7



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 0 .8 4 .0 5 < .0 0 0 1

d a te 1 1 1 1 7 .3 1 0 .0 2 0 6

t e m p _ d e v 1 5 5 7 3 .1 2 0 .0 7 7 7



0

1

2

3

4

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
Salinity

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum West Wall

Parameter = Salinity  (ppt) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 9 0 1 6  0 4 4  0 4 5  0 5 0  0 5 1  0 5 2  0 5 3  0 5 4  0 5 5  0 5 7  0 5 8  0 5 9  0 6 0  0 6 1  0 6 3  0 6 4  0 6 5  0 6 6  0 7 0  0 7 1  0 7 2  0 7 3  0 7 7  0 7 8  0 7 9  0 8 0  0 9 0  0 9 1  1 0 4  1 0 5  1 0 6  1 2 0  1 2 1  5 0  5 1  5 2  5 2 7
5 3  5 4  5 5  5 6  5 7  5 8  5 9  6 0  6 1  6 3  6 4  6 5  6 6  7 0  7 1  7 2  7 7  7 8  7 9  8 9  9 0  9 1

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 0 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 0 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 9 4

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 6

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 - 1 7 3 2 .7 3 2 4 1 5 1 2

1 4 - 2 2 5 6 .5 6 3 0 1 8 2 5 0 .2 0 5 8 1 1 0 2

2 1 - 2 6 5 7 .1 0 5 0 0 3 4 1 0 .0 3 7 9 7 0 8 6

3 1 - 2 7 4 5 .5 2 0 6 5 4 1 5 .

4 1 - 2 7 7 4 .6 4 6 4 0 4 6 2 0 .0 0 2 9 9 2 6 6

5 1 - 2 7 8 1 .3 9 4 1 8 6 6 7 0 .0 0 0 3 3 9 8 8

6 1 - 2 7 8 2 .1 0 4 1 7 7 8 3 0 .0 0 0 0 0 7 3 1

7 1 - 2 7 8 2 .1 1 8 4 7 5 8 7 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 5 .9 8 4 E - 6 5 .3 8 1 E - 6 1 .1 1 0 .1 3 3 0

V a r ia n c e I n t e r c e p t 0 .0 0 4 1 4 2 0 .0 0 0 6 4 9 6 .3 8 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .2 1 7 6 0 .1 0 2 9 2 .1 1 0 .0 3 4 5

R e s id u a l 0 .0 0 0 1 9 9 0 .0 0 0 0 1 3 1 4 .7 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d - 2 7 8 2 .1

A IC  ( sm a lle r  is  b e t t e r ) - 2 7 7 4 .1

A IC C  ( sm a lle r  is  b e t t e r ) - 2 7 7 4 .0

B IC  ( sm a lle r  is  b e t t e r ) - 2 7 6 5 .8

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 6 .1 9 4 7 5 .8 8 6 7 2 3 .3 2 .7 5 0 .0 1 1 3

s e a s o n 1 - 0 .0 5 1 9 5 0 .0 2 7 5 4 7 5 .8 - 1 .8 9 0 .0 6 3 0

s e a s o n 2 - 0 .0 6 6 6 4 0 .0 3 0 0 7 9 2 .1 - 2 .2 2 0 .0 2 9 2

s e a s o n 3 0 .0 3 8 1 7 0 .0 3 0 4 9 8 7 .6 1 .2 5 0 .2 1 4 0

s e a s o n 4 0 .2 1 9 7 0 .0 3 0 5 2 8 4 .9 7 .2 0 < .0 0 0 1

s e a s o n 5 0 .3 1 5 0 0 .0 3 0 5 0 8 4 1 0 .3 3 < .0 0 0 1

s e a s o n 6 0 .4 1 6 8 0 .0 3 0 4 9 8 3 .9 1 3 .6 7 < .0 0 0 1

s e a s o n 7 0 .4 5 2 7 0 .0 3 0 4 9 8 4 .2 1 4 .8 5 < .0 0 0 1

s e a s o n 8 0 .4 5 7 5 0 .0 3 0 4 9 8 5 .2 1 5 .0 0 < .0 0 0 1

s e a s o n 9 0 .4 2 5 2 0 .0 3 0 4 3 8 8 .1 1 3 .9 7 < .0 0 0 1

s e a s o n 1 0 0 .3 4 4 6 0 .0 2 9 9 4 9 2 .3 1 1 .5 1 < .0 0 0 1

s e a s o n 1 1 0 .1 8 0 6 0 .0 2 7 0 6 7 0 .3 6 .6 7 < .0 0 0 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 0 6 6 0 0 .0 0 2 9 3 2 2 3 .3 - 2 .2 5 0 .0 3 4 2

t e m p _ d e v 0 .0 5 1 7 3 0 .0 0 1 4 4 9 5 0 0 3 5 .6 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 6 .6 6 3 .4 0 < .0 0 0 1

d a te 1 1 2 3 .3 5 .0 6 0 .0 3 4 2

t e m p _ d e v 1 5 0 0 1 2 7 3 .7 2 < .0 0 0 1



2.4

2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TEMP_C

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum West Wall

Parameter = Temperature  (Degree C) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 9 0 1 6  0 4 4  0 4 5  0 5 0  0 5 1  0 5 2  0 5 3  0 5 4  0 5 5  0 5 7  0 5 8  0 5 9  0 6 0  0 6 1  0 6 3  0 6 4  0 6 5  0 6 6  0 7 0  0 7 1  0 7 2  0 7 3  0 7 7  0 7 8  0 7 9  0 8 0  0 9 0  0 9 1  1 0 4  1 0 5  1 0 6  1 2 0  1 2 1  5 0  5 1  5 2  5 2 7
5 3  5 4  5 5  5 6  5 7  5 8  5 9  6 0  6 1  6 3  6 4  6 5  6 6  7 0  7 1  7 2  7 7  7 8  7 9  8 9  9 0  9 1

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 0 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 0 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 8 7

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 1 6 3 .8 3 5 8 3 4 8 9

1 4 8 6 0 .6 5 0 3 9 5 5 0 .

2 1 8 4 6 .1 5 0 0 5 1 6 8 0 .0 4 4 9 9 1 4 0

3 2 8 4 1 .3 8 2 5 7 6 2 0 0 .0 1 9 6 1 9 8 0

4 1 8 3 9 .0 4 6 9 9 5 4 7 0 .0 0 1 0 2 4 3 0

5 1 8 3 8 .9 3 2 8 4 9 3 4 0 .0 0 0 0 0 4 3 2

6 1 8 3 8 .9 3 2 3 8 5 6 9 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 6 4 2 6 0 .0 0 4 0 7 5 1 .5 8 0 .0 5 7 4

V a r ia n c e I n t e r c e p t 0 .2 8 6 5 0 .0 5 7 9 9 4 .9 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 8 7 6 0 .1 0 1 2 4 .8 2 < .0 0 0 1

R e s id u a l 0 .1 5 5 1 0 .0 1 0 4 4 1 4 .8 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 3 8 .9

A IC  ( sm a lle r  is  b e t t e r ) 8 4 6 .9

A IC C  ( sm a lle r  is  b e t t e r ) 8 4 7 .0

B IC  ( sm a lle r  is  b e t t e r ) 8 5 5 .2

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 3 6 .8 7 1 9 6 6 .1 5 3 1 1 4 .4 0 .5 6 0 .5 8 5 9

s e a s o n 1 - 0 .0 6 8 7 0 0 .2 0 7 2 8 8 .5 - 0 .3 3 0 .7 4 1 0

s e a s o n 2 - 0 .0 6 4 6 3 0 .2 4 0 4 9 2 .1 - 0 .2 7 0 .7 8 8 7

s e a s o n 3 - 0 .1 7 9 8 0 .2 5 5 8 8 7 .7 - 0 .7 0 0 .4 8 4 0

s e a s o n 4 0 .0 1 8 3 7 0 .2 6 0 9 7 8 .9 0 .0 7 0 .9 4 4 0

s e a s o n 5 0 .3 1 6 4 0 .2 6 2 6 7 3 .3 1 .2 0 0 .2 3 2 2

s e a s o n 6 0 .2 3 0 1 0 .2 6 3 0 7 1 .8 0 .8 8 0 .3 8 4 4

s e a s o n 7 0 .4 2 3 3 0 .2 6 2 9 7 4 .6 1 .6 1 0 .1 1 1 6

s e a s o n 8 0 .4 3 2 5 0 .2 6 0 5 8 0 .6 1 .6 6 0 .1 0 0 8

s e a s o n 9 0 .5 5 9 0 0 .2 5 4 0 8 9 .1 2 .2 0 0 .0 3 0 4

s e a s o n 1 0 - 0 .1 0 1 5 0 .2 3 8 0 9 3 - 0 .4 3 0 .6 7 0 6

s e a s o n 1 1 - 0 .2 3 6 7 0 .2 0 0 3 8 3 .5 - 1 .1 8 0 .2 4 0 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 1 8 6 9 0 .0 3 2 9 5 1 4 .3 - 0 .5 7 0 .5 7 9 4

t e m p _ d e v - 0 .0 1 7 8 4 0 .0 3 4 2 1 4 1 8 - 0 .5 2 0 .6 0 2 4



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 2 .7 1 .7 7 0 .0 7 3 0

d a te 1 1 1 4 .3 0 .3 2 0 .5 7 9 4

t e m p _ d e v 1 4 1 8 0 .2 7 0 .6 0 2 4
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum West Wall

Parameter = Total Kjeldahl Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 9 0 1 6  0 4 4  0 4 5  0 5 0  0 5 1  0 5 2  0 5 3  0 5 4  0 5 5  0 5 7  0 5 8  0 5 9  0 6 0  0 6 1  0 6 3  0 6 4  0 6 5  0 6 6  0 7 0  0 7 1  0 7 2  0 7 3  0 7 7  0 7 8  0 7 9  0 8 0  0 9 0  0 9 1  1 0 4  1 0 5  1 0 6  1 2 0  1 2 1  5 0  5 1  5 2  5 2 7
5 3  5 4  5 5  5 6  5 7  5 8  5 9  6 0  6 1  6 3  6 4  6 5  6 6  7 0  7 1  7 2  7 7  7 8  7 9  8 9  9 0  9 1

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 0 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 0 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 8 5

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 5

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 9 1 8 .5 1 6 0 1 8 2 1

1 2 6 7 6 .4 3 9 0 2 4 3 9 0 .0 5 7 1 4 6 5 6

2 1 6 6 3 .6 6 1 3 2 4 4 4 0 .0 1 4 9 3 6 1 6

3 2 6 6 0 .2 2 1 0 2 8 6 4 0 .0 0 2 7 9 2 8 4

4 1 6 5 9 .6 3 1 1 4 6 7 3 0 .0 0 0 0 5 6 1 6

5 1 6 5 9 .6 2 0 0 6 2 3 4 0 .0 0 0 0 0 0 0 2

6 1 6 5 9 .6 2 0 0 5 8 1 3 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 4 7 6 3 0 .0 0 3 1 0 0 1 .5 4 0 .0 6 2 2

V a r ia n c e I n t e r c e p t 0 .2 0 2 5 0 .0 4 2 6 4 4 .7 5 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .4 9 6 8 0 .1 0 2 1 4 .8 6 < .0 0 0 1

R e s id u a l 0 .1 1 4 8 0 .0 0 7 8 3 1 1 4 .6 5 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 6 5 9 .6

A IC  ( sm a lle r  is  b e t t e r ) 6 6 7 .6

A IC C  ( sm a lle r  is  b e t t e r ) 6 6 7 .7

B IC  ( sm a lle r  is  b e t t e r ) 6 7 5 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 5 8 .2 6 6 8 5 6 .2 6 6 2 1 3 .7 1 .0 4 0 .3 1 8 4

s e a s o n 1 - 0 .0 7 2 3 6 0 .1 7 3 9 8 3 .4 - 0 .4 2 0 .6 7 8 4

s e a s o n 2 - 0 .0 7 4 7 0 0 .2 0 2 1 8 5 .8 - 0 .3 7 0 .7 1 2 5

s e a s o n 3 - 0 .1 0 5 5 0 .2 1 5 4 8 2 .4 - 0 .4 9 0 .6 2 5 6

s e a s o n 4 0 .0 1 1 6 5 0 .2 1 9 8 7 4 .4 0 .0 5 0 .9 5 7 9

s e a s o n 5 0 .3 0 1 8 0 .2 2 1 4 6 9 .4 1 .3 6 0 .1 7 7 3

s e a s o n 6 0 .2 2 8 1 0 .2 2 1 8 6 8 1 .0 3 0 .3 0 7 4

s e a s o n 7 0 .4 3 0 9 0 .2 2 1 7 7 0 .6 1 .9 4 0 .0 5 6 0

s e a s o n 8 0 .4 1 8 4 0 .2 1 9 5 7 6 1 .9 1 0 .0 6 0 4

s e a s o n 9 0 .6 2 8 2 0 .2 1 4 0 8 3 .7 2 .9 4 0 .0 0 4 3

s e a s o n 1 0 0 .0 6 2 5 8 0 .2 0 0 9 8 8 .1 0 .3 1 0 .7 5 6 1

s e a s o n 1 1 - 0 .2 2 8 3 0 .1 6 8 4 7 9 .8 - 1 .3 6 0 .1 7 9 0

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 2 9 3 3 0 .0 2 8 0 2 1 3 .7 - 1 .0 5 0 .3 1 3 4

t e m p _ d e v - 0 .0 0 5 6 3 0 .0 2 8 7 3 4 0 2 - 0 .2 0 0 .8 4 4 7



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 7 .6 2 .3 3 0 .0 1 5 6

d a te 1 1 1 3 .7 1 .1 0 0 .3 1 3 4

t e m p _ d e v 1 4 0 2 0 .0 4 0 .8 4 4 7
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum West Wall

Parameter = Total Nitrogen  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 9 0 1 6  0 4 4  0 4 5  0 5 0  0 5 1  0 5 2  0 5 3  0 5 4  0 5 5  0 5 7  0 5 8  0 5 9  0 6 0  0 6 1  0 6 3  0 6 4  0 6 5  0 6 6  0 7 0  0 7 1  0 7 2  0 7 3  0 7 7  0 7 8  0 7 9  0 8 0  0 9 0  0 9 1  1 0 4  1 0 5  1 0 6  1 2 0  1 2 1  5 0  5 1  5 2  5 2 7
5 3  5 4  5 5  5 6  5 7  5 8  5 9  6 0  6 1  6 3  6 4  6 5  6 6  7 0  7 1  7 2  7 7  7 8  7 9  8 9  9 0  9 1

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 0 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 0 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 8 9

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 1

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 0 8 3 .4 9 4 2 2 3 0 2

1 3 8 5 7 .6 4 7 3 5 2 9 1 0 .0 5 8 9 8 1 3 8

2 2 8 5 3 .6 6 1 2 3 3 1 8 0 .0 2 2 3 4 2 9 7

3 2 8 5 0 .7 1 3 1 4 5 6 2 0 .0 1 4 4 9 3 4 2

4 2 8 4 8 .8 9 3 1 1 2 6 4 0 .0 0 2 5 0 1 6 9

5 1 8 4 8 .6 1 3 1 4 7 8 5 0 .0 0 0 0 5 0 2 5

6 1 8 4 8 .6 0 7 8 6 0 9 1 0 .0 0 0 0 0 0 0 2

7 1 8 4 8 .6 0 7 8 5 9 3 4 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 7 0 8 2 0 .0 0 4 2 1 5 1 .6 8 0 .0 4 6 5

V a r ia n c e I n t e r c e p t 0 .1 6 3 0 0 .0 4 2 4 9 3 .8 4 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .6 7 0 3 0 .0 9 5 7 4 7 .0 0 < .0 0 0 1

R e s id u a l 0 .1 7 8 6 0 .0 1 1 8 4 1 5 .0 9 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 4 8 .6

A IC  ( sm a lle r  is  b e t t e r ) 8 5 6 .6

A IC C  ( sm a lle r  is  b e t t e r ) 8 5 6 .7

B IC  ( sm a lle r  is  b e t t e r ) 8 6 4 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 1 0 3 .4 5 6 2 .9 2 7 9 9 .0 3 1 .6 4 0 .1 3 4 5

s e a s o n 1 - 0 .1 2 8 1 0 .1 4 8 5 9 2 - 0 .8 6 0 .3 9 0 6

s e a s o n 2 - 0 .1 5 7 0 0 .1 7 1 9 7 7 .2 - 0 .9 1 0 .3 6 3 9

s e a s o n 3 - 0 .4 0 8 8 0 .1 8 7 5 7 7 .6 - 2 .1 8 0 .0 3 2 3

s e a s o n 4 - 0 .2 8 6 3 0 .1 9 4 1 7 4 .7 - 1 .4 7 0 .1 4 4 4

s e a s o n 5 - 0 .0 3 3 8 7 0 .1 9 7 4 7 2 .2 - 0 .1 7 0 .8 6 4 2

s e a s o n 6 - 0 .1 9 2 1 0 .1 9 8 2 7 1 .5 - 0 .9 7 0 .3 3 5 7

s e a s o n 7 0 .3 6 1 5 0 .1 9 7 8 7 3 .9 1 .8 3 0 .0 7 1 6

s e a s o n 8 0 .4 8 3 0 0 .1 9 4 2 7 7 2 .4 9 0 .0 1 5 1

s e a s o n 9 0 .7 4 2 4 0 .1 8 5 5 7 8 .3 4 .0 0 0 .0 0 0 1

s e a s o n 1 0 0 .4 0 8 4 0 .1 6 9 5 7 7 .9 2 .4 1 0 .0 1 8 3

s e a s o n 1 1 0 .2 0 1 1 0 .1 4 2 7 8 9 .6 1 .4 1 0 .1 6 2 0

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 5 0 5 6 0 .0 3 1 3 4 9 .0 3 - 1 .6 1 0 .1 4 1 0

t e m p _ d e v 0 .0 5 1 0 6 0 .0 2 9 8 5 2 3 7 1 .7 1 0 .0 8 8 5



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 0 .5 4 .2 0 < .0 0 0 1

d a te 1 1 9 .0 3 2 .6 0 0 .1 4 1 0

t e m p _ d e v 1 2 3 7 2 .9 2 0 .0 8 8 5



-2

-1

0

1

2

3

4

5

 Date
03 04 05 06 07 08 09 10 11 12

Log Scale
TOC_mgl

Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum West Wall

Parameter = Total Organic Carbon  (mg/l) and Sample Level = Surface



Mixed Model W ith Local Nugget

The M ixed P rocedure

Mixed Model W ith Local Nugget

The M ixed P rocedure

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 9 0 1 6  0 4 4  0 4 5  0 5 0  0 5 1  0 5 2  0 5 3  0 5 4  0 5 5  0 5 7  0 5 8  0 5 9  0 6 0  0 6 1  0 6 3  0 6 4  0 6 5  0 6 6  0 7 0  0 7 1  0 7 2  0 7 3  0 7 7  0 7 8  0 7 9  0 8 0  0 9 0  0 9 1  1 0 4  1 0 5  1 0 6  1 2 0  1 2 1  5 0  5 1  5 2  5 2 7
5 3  5 4  5 5  5 6  5 7  5 8  5 9  6 0  6 1  6 3  6 4  6 5  6 6  7 0  7 1  7 2  7 7  7 8  7 9  8 9  9 0  9 1

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 0 0



Mixed Model W ith Local Nugget

The M ixed P rocedure

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 0 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 9 0

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 5 2 .4 1 3 6 1 6 6 6

1 2 8 1 4 .6 7 9 8 1 3 2 8 0 .0 1 9 2 9 5 7 9

2 1 8 1 1 .8 2 2 5 9 6 1 3 0 .0 0 7 4 1 2 6 6

3 2 8 1 1 .0 5 8 9 0 3 6 5 0 .0 0 2 1 4 7 2 4

4 1 8 1 0 .7 8 0 1 7 9 7 7 0 .0 0 0 0 1 6 1 4

5 1 8 1 0 .7 7 8 1 5 4 9 7 0 .0 0 0 0 0 0 0 1

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 2 5 4 3 0 .0 0 3 7 3 5 0 .6 8 0 .2 4 8 0

V a r ia n c e I n t e r c e p t 0 .3 5 7 7 0 .0 9 7 6 7 3 .6 6 0 .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .7 1 6 3 0 .0 8 3 4 2 8 .5 9 < .0 0 0 1

R e s id u a l 0 .1 5 3 0 0 .0 1 0 4 4 1 4 .6 6 < .0 0 0 1



Mixed Model W ith Local Nugget

The M ixed P rocedure

F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 8 1 0 .8

A IC  ( sm a lle r  is  b e t t e r ) 8 1 8 .8

A IC C  ( sm a lle r  is  b e t t e r ) 8 1 8 .8

B IC  ( sm a lle r  is  b e t t e r ) 8 2 7 .1

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 5 0 .3 8 3 1 9 7 .6 2 4 3 7 .6 6 0 .5 2 0 .6 2 0 4

s e a s o n 1 - 0 .2 1 4 7 0 .1 8 2 6 7 9 .8 - 1 .1 8 0 .2 4 3 3

s e a s o n 2 - 0 .3 1 2 5 0 .2 2 1 4 7 4 .2 - 1 .4 1 0 .1 6 2 4

s e a s o n 3 - 0 .1 6 1 8 0 .2 4 5 6 7 5 .3 - 0 .6 6 0 .5 1 2 1

s e a s o n 4 - 0 .3 6 2 9 0 .2 5 8 0 7 3 .4 - 1 .4 1 0 .1 6 3 8

s e a s o n 5 - 0 .3 1 9 8 0 .2 6 4 5 7 1 .7 - 1 .2 1 0 .2 3 0 6

s e a s o n 6 - 0 .1 4 5 7 0 .2 6 6 3 7 1 .2 - 0 .5 5 0 .5 8 5 9

s e a s o n 7 0 .3 1 8 4 0 .2 6 4 1 7 2 .5 1 .2 1 0 .2 3 1 9

s e a s o n 8 0 .1 3 9 8 0 .2 5 6 5 7 4 .2 0 .5 5 0 .5 8 7 4

s e a s o n 9 0 .6 8 1 0 0 .2 4 2 2 7 5 .2 2 .8 1 0 .0 0 6 3

s e a s o n 1 0 0 .3 0 0 1 0 .2 1 6 9 7 4 1 .3 8 0 .1 7 0 7

s e a s o n 1 1 - 0 .0 5 9 4 4 0 .1 7 4 3 7 7 .5 - 0 .3 4 0 .7 3 4 1

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 2 6 0 3 0 .0 4 8 6 3 7 .6 6 - 0 .5 4 0 .6 0 7 6

t e m p _ d e v 0 .0 3 9 4 2 0 .0 3 1 6 1 3 3 0 1 .2 5 0 .2 1 3 2



Mixed Model W ith Local Nugget

The M ixed P rocedure

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 3 .7 2 .7 1 0 .0 0 5 5

d a te 1 1 7 .6 6 0 .2 9 0 .6 0 7 6

t e m p _ d e v 1 3 3 0 1 .5 6 0 .2 1 3 2
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Parametric Time Series Model
Observed Trend (Black) and Model Predicted (Red) in Stratum West Wall
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M o d e l I n fo rm a t io n

D a ta  S e t W O R K .T S 2

D e p e n d e n t  V a r ia b le y

C o v a r ia n c e  S t r u c tu r e s V a r i a n c e  C o m p o n e n t s ,  S p a t i a l  P o w e r

S u b je c t  E f f e c t I n t e r c e p t

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d K e n w a r d - R o g e r

D e g r e e s  o f  F r e e d o m  M e th o d K e n w a r d - R o g e r

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

s e a s o n 1 2 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2

S ta t io n 5 9 0 1 6  0 4 4  0 4 5  0 5 0  0 5 1  0 5 2  0 5 3  0 5 4  0 5 5  0 5 7  0 5 8  0 5 9  0 6 0  0 6 1  0 6 3  0 6 4  0 6 5  0 6 6  0 7 0  0 7 1  0 7 2  0 7 3  0 7 7  0 7 8  0 7 9  0 8 0  0 9 0  0 9 1  1 0 4  1 0 5  1 0 6  1 2 0  1 2 1  5 0  5 1  5 2  5 2 7
5 3  5 4  5 5  5 6  5 7  5 8  5 9  6 0  6 1  6 3  6 4  6 5  6 6  7 0  7 1  7 2  7 7  7 8  7 9  8 9  9 0  9 1

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 4

C o lu m n s  in  X 1 5

C o lu m n s  in  Z 5 9

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 6 0 0
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N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 0 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 8 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 4

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 4 6 5 .4 9 6 4 0 7 0 0

1 2 1 1 8 4 .5 5 6 5 7 9 5 4 0 .1 2 1 6 3 5 6 5

2 1 1 1 7 4 .8 3 8 7 3 8 0 1 0 .0 4 4 9 6 2 8 0

3 2 1 1 7 1 .7 3 8 2 3 8 5 8 0 .0 1 8 8 1 6 8 0

4 1 1 1 7 0 .4 7 4 6 4 8 6 3 0 .0 0 0 8 9 0 7 8

5 1 1 1 7 0 .4 1 9 8 9 0 9 3 0 .0 0 0 0 0 2 3 1

6 1 1 1 7 0 .4 1 9 7 5 3 2 6 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r  E s t im a te s

C o v  P a rm S u b je c t E s t im a te
S ta n d a r d

E r r o r
Z

V a lu e P r  Z

S ta t io n 0 .0 0 3 3 5 7 0 .0 0 6 5 9 5 0 .5 1 0 .3 0 5 4

V a r ia n c e I n t e r c e p t 0 .4 5 9 3 0 .1 0 2 4 4 .4 9 < .0 0 0 1

S P (P O W ) I n t e r c e p t 0 .5 6 0 8 0 .1 0 0 8 5 .5 7 < .0 0 0 1

R e s id u a l 0 .2 9 3 6 0 .0 1 9 9 6 1 4 .7 1 < .0 0 0 1
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F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 1 7 0 .4

A IC  ( sm a lle r  is  b e t t e r ) 1 1 7 8 .4

A IC C  ( sm a lle r  is  b e t t e r ) 1 1 7 8 .5

B IC  ( sm a lle r  is  b e t t e r ) 1 1 8 6 .7

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t 4 8 .0 2 0 1 9 0 .5 7 0 8 1 1 .4 0 .5 3 0 .6 0 6 2

s e a s o n 1 - 0 .0 1 9 8 4 0 .2 5 2 0 8 9 .1 - 0 .0 8 0 .9 3 7 4

s e a s o n 2 0 .2 5 8 7 0 .2 9 5 6 8 9 .2 0 .8 8 0 .3 8 3 8

s e a s o n 3 0 .4 3 3 7 0 .3 1 8 6 8 6 .8 1 .3 6 0 .1 7 6 9

s e a s o n 4 - 0 .0 8 8 4 8 0 .3 2 7 6 7 8 .9 - 0 .2 7 0 .7 8 7 8

s e a s o n 5 0 .0 7 4 4 1 0 .3 3 1 4 7 3 .4 0 .2 2 0 .8 2 3 0

s e a s o n 6 - 0 .2 7 8 9 0 .3 3 2 3 7 1 .8 - 0 .8 4 0 .4 0 4 1

s e a s o n 7 0 .0 3 4 8 1 0 .3 3 2 0 7 5 .2 0 .1 0 0 .9 1 6 8

s e a s o n 8 - 0 .1 1 7 1 0 .3 2 6 7 8 0 .6 - 0 .3 6 0 .7 2 0 8

s e a s o n 9 - 0 .2 8 2 7 0 .3 1 5 7 8 8 .1 - 0 .9 0 0 .3 7 3 0

s e a s o n 1 0 - 0 .1 1 9 9 0 .2 9 1 5 8 9 .5 - 0 .4 1 0 .6 8 1 9

s e a s o n 1 1 - 0 .3 1 4 5 0 .2 4 2 8 8 4 .7 - 1 .3 0 0 .1 9 8 7

s e a s o n 1 2 0 . . . .

d a te 1 - 0 .0 2 2 9 8 0 .0 4 5 1 1 1 1 .4 - 0 .5 1 0 .6 2 0 2

t e m p _ d e v - 0 .0 2 3 3 3 0 .0 4 3 9 4 3 5 9 - 0 .5 3 0 .5 9 5 7
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T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 8 2 .4 1 .1 2 0 .3 5 7 9

d a te 1 1 1 1 .4 0 .2 6 0 .6 2 0 2

t e m p _ d e v 1 3 5 9 0 .2 8 0 .5 9 5 7
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Parameter = Total Suspended Solids  (mg/l) and Sample Level = Surface
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N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 6 0 0

N u m b e r  o f  O b s e r v a t io n s  U s e d 5 8 7

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 1 3

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 2 0 8 .5 3 3 9 5 9 5 4

1 2 1 0 2 5 .1 4 9 7 6 1 8 7 0 .4 4 4 8 4 8 3 2

2 2 1 0 1 6 .8 0 3 7 5 5 8 0 0 .2 8 0 6 6 9 1 8

3 2 1 0 1 4 .2 4 8 5 0 8 1 7 0 .1 5 1 9 0 3 2 6

4 1 1 0 1 0 .8 9 4 3 5 0 0 3 0 .0 1 1 5 7 3 4 3

5 1 1 0 1 0 .6 2 8 5 7 2 7 7 0 .0 0 0 2 7 6 4 8

6 1 1 0 1 0 .6 2 2 5 8 7 6 2 0 .0 0 0 0 0 0 2 5

7 1 1 0 1 0 .6 2 2 5 8 2 4 0 0 .0 0 0 0 0 0 0 0

C o n v e r g e n c e  c r i t e r i a  m e t .
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Z
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F it  S ta t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 1 0 1 0 .6

A IC  ( sm a lle r  is  b e t t e r ) 1 0 1 8 .6

A IC C  ( sm a lle r  is  b e t t e r ) 1 0 1 8 .7

B IC  ( sm a lle r  is  b e t t e r ) 1 0 2 6 .9

S o lu t io n  f o r  F ix e d  E f f e c t s

E f f e c t s e a s o n E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

I n t e r c e p t - 2 0 .1 1 2 7 5 5 .2 7 0 9 1 7 .7 - 0 .3 6 0 .7 2 0 3

s e a s o n 1 - 0 .1 7 5 8 0 .2 0 8 1 7 4 - 0 .8 4 0 .4 0 1 0

s e a s o n 2 - 0 .2 2 9 6 0 .2 3 2 9 8 4 .7 - 0 .9 9 0 .3 2 7 2

s e a s o n 3 0 .0 9 3 2 6 0 .2 4 3 3 8 6 .3 0 .3 8 0 .7 0 2 4

s e a s o n 4 - 0 .1 1 6 1 0 .2 4 4 3 8 0 .4 - 0 .4 7 0 .6 3 6 1

s e a s o n 5 - 0 .0 1 5 5 1 0 .2 4 4 4 7 6 .9 - 0 .0 6 0 .9 4 9 6

s e a s o n 6 - 0 .3 2 0 2 0 .2 4 4 0 7 5 .6 - 1 .3 1 0 .1 9 3 5

s e a s o n 7 0 .0 1 0 6 8 0 .2 4 5 2 7 8 .4 0 .0 4 0 .9 6 5 4

s e a s o n 8 0 .3 4 6 1 0 .2 4 4 6 8 2 1 .4 1 0 .1 6 0 9
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s e a s o n 1 0 - 0 .1 4 2 9 0 .2 3 1 8 8 4 .9 - 0 .6 2 0 .5 3 9 0

s e a s o n 1 1 - 0 .3 1 9 6 0 .2 0 3 2 6 9 .1 - 1 .5 7 0 .1 2 0 4

s e a s o n 1 2 0 . . . .

d a te 1 0 .0 1 0 3 6 0 .0 2 7 5 3 1 7 .7 0 .3 8 0 .7 1 1 2

t e m p _ d e v 0 .0 0 0 1 3 6 0 .0 3 7 5 9 3 2 7 0 .0 0 0 .9 9 7 1
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T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m
D F

D e n
D F F  V a lu e P r > F

s e a s o n 1 1 7 2 .5 1 .5 7 0 .1 2 6 9

d a te 1 1 1 7 .7 0 .1 4 0 .7 1 1 2

t e m p _ d e v 1 3 2 7 0 .0 0 0 .9 9 7 1
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