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Winter Run Habitat

• Understand the flow and 
temperature dynamics

• Effects on salmon
• Useful for informing 

management



Modeling water flow and temperature

Shasta Watershed

Shasta Reservoir

Sacramento River



River Temperatures

. . . . . . . . rature (1990-2014) 
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Temperature Landscape
25 year Mean Daily Temperature (1990-2014) 

62 

10 

60 

-CJ) 

Q.) 20 
E 58 - (2 
E 

......... 

co Q) 
~ 

-o 30 56~ 
E ~ 

0 Q) .._ a. - E 
Q) 
(.) 54~ 
~ 40 -CJ) 

0 
52 

50 

50 

60 

J F M A M J J A s 0 N 0 



Temperature Landscape

Red Bluff

Clear Creek

Balls Ferry

Jellys Ferry

Bend Bridge



Winter Run Fall Run

Green Sturgeon

Temperature Landscape



Temperature Landscape

Incubation 
period



Egg survival as a function of temperature
25 year Mean Temperature-Dependent Survival (1990-2014) 
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Total Survival =
Temperature Dependent Survival * Background Survival

Temperature
Dependent

Survival

Total
Survival
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As we head into a drought…

23% Temp Dependent Survival
30% Background Survival
7% Total Survival (5% Observed)

15% Temp Dependent Survival
31% Background Survival
5% Total Survival (5% Observed)

100% Temp Dependent Survival
32% Background Survival
32% Total Survival (27% Observed)

90% Temp Dependent Survival
38% Background Survival
25% Total Survival (15% Observed)



Egg survival as a function of temperature

100% temperature 
dependent survival



Egg survival as a function of temperature

15-70% temperature 
dependent survival

100% temperature 
dependent survival



• Beyond Temperature
• How can we use these models to inform 

management?

Decision Support Tools
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• Water temperatures are critical
• Beyond temperature
• Biophysical models, mechanistic 

understanding of the system and survival
• Decision support tools

Summary
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