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Big picture (terrestrial) climate story 

Change in frost-free days over the next 100 years 
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In search of snow, ski team flies south 
Juneau Ski Club heads to Utah for needed training time 
Posted: January 27, 2015 - 12:04am 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
KLAS STOLPE | JUNEAU EMPIRE 
Members of the Juneau Ski Team prepare for a rainy  ski down Eaglecrest's Sneaky alpine course during practice on Sunday. 
 



Research Questions 

1. How might climate change projections for temperature 
and precipitation effect stream discharge patterns? 
 

2. Which watersheds appear most vulnerable or resilient to 
hydrologic change in relation to current salmon habitat? 

 



Project Phases 

1. Literature review and consultation with regional experts 

2. Built historical stream gauge station database with 
watershed physiography and climatology 

3. Ran and tested monthly discharge models 

4. Mapped discharge projections as a sensitivity index 
with current salmon habitat values  

 



Sensitivity Index Rationale 

• Battin et al. 2007 PNAS “Higher water temperatures, lower spawning 
flows, and, most importantly, increased magnitude of winter peak 
flows are likely to increase salmon mortality in the Snohomish River 
Basin.”  

• Mantua et al. 2010 Climatic Change “Streamflow simulations predict 
that basins strongly influenced by transient runoff (mix of rain and 
snow) will be most sensitive to climate change.” (Washington State) 

 

• Milner et al. 2013 Nature Climate Change “A major rainfall event 
caused substantial geomorphic change to the stream channel. Pink 
Salmon, reduced to 1/10 of pre-flood spawner densities  

• (Glacier Bay, AK)” 



Model selection: multiple regression 





Monthly discharge model predictors 

1. Watershed Area 

2. Monthly Precipitation (mean) 

3. Monthly Temperature (mean) 

4. Elevation (mean) 

5. Glaciers (%) 

6. Lakes (%) 



Area Precip Temp Elev Glac Lakes Adj. R² 

January + + + - - 0.96 

February + + + - - + 0.97 

March + + +  - - + 0.96 

April + + + 0.97 

May + + + + 0.98 

June + + - + 0.98 

July + + - + 0.97 

August + + - + + 0.97 

September + + + + + 0.97 

October + + + 0.97 

November + + + - 0.97 

December + + + - - 0.96 

Model result coefficients (AIC) 



Analysis dataset (n=41) 
3-GCM model average 
IPCC 4th Assessment 
Year 2080s forecast 

Average 
Change 
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Conclusions 

1. Watersheds may change in a relatively predictable pattern. 

2. Experimental studies are needed to validate salmon vulnerability 
hypotheses (e.g., egg scouring). 

3. A broader stream gauge station network is needed to better 
capture hydrologic patterns (e.g., flooding). 

4. Lastly, are salmon adapting as we speak? 
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