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SJR Salmon TrendSJR Salmon Trend
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Tuolumne River EscapementTuolumne River Escapement
Tuolumne River Adult Salmon Escapement Cohort Produ ction and Spring Flow
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SJR Adult Salmon StatusSJR Adult Salmon Status
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Model PurposesModel Purposes
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Model History SummaryModel History Summary
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Peer Review Summary: Peer Review Summary: ““ PositivesPositives ””
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Peer Review Summary: Peer Review Summary: ““ CriticismsCriticisms ””
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DFG Response to CommentsDFG Response to Comments
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Statistical Models of Statistical Models of 
Version 1.5Version 1.5
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Version 1.5 Version 1.5 -- What is it?What is it?
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Model (Brood Year to Escapement)

Fall
Escapement

Vernalis Spring 
Flow

Spring
Mossdale 

Smolt 
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to Chipps
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Mossdale Smolt ProductionMossdale Smolt Production
GAM GAM smoothssmooths by Variableby Variable

Version 1.0
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Mossdale Smolt ProductionMossdale Smolt Production
Poisson (logPoisson (log --linear) fit with both linear) fit with both 
variables (variables ( ##SpawnersSpawners , Vernalis Flow, Vernalis Flow ))
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Form of Mossdale Smolt ModelForm of Mossdale Smolt Model
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Delta Survival ModelDelta Survival Model
(Mossdale to (Mossdale to ChippsChipps ))
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Delta Survival Model, cont.Delta Survival Model, cont.
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ˆ S MD® CI =
(YMD® Ant +YMD® CI +YMD® Oc) /RMD

(YJP® CI +YJP® Oc) /RJP

log
ˆ S MD® CI ( flow,HORB)

1- ˆ S MD ® CI ( flow,HORB)
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Delta SurvivalDelta Survival
SmoothsSmooths on on logitlogit (left) and probability (right) scale(left) and probability (right) scale
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Delta Survival Model Delta Survival Model -- Final Final 
ModelsModels
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1- ˆ S MD ® CI ( flow,HORB)
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ˆ a IN = - 5.7,   ̂  b IN = 7.8x10- 4

ˆ a OUT = - 2.0,   ̂  b OUT =1.4x10- 5
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Delta SurvivalDelta Survival
Final Logistic ModelFinal Logistic Model

Version 1.0
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Cohort Production Model Cohort Production Model --
ChippChipp Smolts to EscapementSmolts to Escapement
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SChipps® Escape(NChipps)
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NChipps
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Proportion of Smolts returning as Proportion of Smolts returning as SpawnersSpawners
GAM GAM smoothssmooths (left on proportion scale, right on (left on proportion scale, right on logitlogit scale)scale)

Version 1.0
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Proportion of Smolts returning as Proportion of Smolts returning as 
SpawnersSpawners as function of as function of log(Smoltslog(Smolts ))

Final logistic model fit (left on Final logistic model fit (left on logitlogit scale, right on proportion scale)scale, right on proportion scale)

log
SChipps® Escape(NChipps)

1- SChipps® Escape(NChipps)
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Model RunsModel Runs



����

ScenariosScenarios

# #
Delta          

(#)
Ratio Days Delta (AF)

Cost                      
(AF per fish)

From To Spawners
Escapement 

Cohort 
Prediction

 Relative to 
Case 0

 Relative to 
Case 0

HORB In
 Relative to 

Case 0
 Relative to 

Case 0

0 1,500         NA NA 16,088         1,938                NA NA NA NA NA

1 2,500         1-Apr 30-Apr 16,088         6,359                4,420           3.3                30 59,504          13.5               

2 5,000         1-Apr 30-Apr 16,088         6,771                4,833           3.5                30 208,264        43.1               

3 10,000       1-Apr 30-Apr 16,088         7,672                5,734           4.0                30 505,785        88.2               

4 2,500         1-Apr 15-May 16,088         7,864                5,926           4.1                45 89,256          15.1               

5 5,000         1-Apr 15-May 16,088         8,562                6,624           4.4                45 312,397        47.2               

6 10,000       1-Apr 15-May 16,088         10,136              8,198           5.2                45 758,678        92.5               

7 2,500         1-Apr 30-May 16,088         9,958                8,019           5.1                60 119,008        14.8               

8 5,000         1-Apr 30-May 16,088         11,076              9,137           5.7                60 416,529        45.6               

9 10,000       1-Apr 30-May 16,088         13,677              11,739         7.1                60 1,011,570     86.2               

HORB in

Case Flow
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Graphical depiction of model 2.0

DD

DD

Density dependence 
produces nonlinear
stock-recruitment 
relationship
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SJR BasinSJR Basin--Wide Water Temperature ModelWide Water Temperature Model
Covers MainCovers Main--Stem SJR and all Main Reservoirs and Tributaries in the BasinStem SJR and all Main Reservoirs and Tributaries in the Basin
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