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Carbon dioxide: up 32%



Carbon Dioxide Levels Over The Last 
60,000 Years

Source: University of Berne and National Oceanic 
and Atmospheric Administration



Declining snowpack in the Cascades

From a simulation with a hydrology model
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The South Cascade 
glacier retreated 
dramatically in the 
20th century

Courtesy of the USGS 
glacier group







21st century temperature change

IPCC (www.ipcc.ch)



Climate change in Washington

Warming virtually certain: 0.4-
1.0°F/decade
Probably faster in winter and spring
Probably, winter precipitation will 
increase
Possibly, summer precipitation will 
decrease
?? Wind storms?  Dry spells?  Coastal
fog?



Main Impact: Less Snow

April 1 Snow Extent for the 
Columbia River Basin

Less snow, earlier 
melt:

More water in 
winter

Less water in 
summer
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Snake River at Ice Harbor

Reduced summer flows ==> shortages for irrigation, fish, hydro;
less concern over flooding

Increased winter flows ==> more hydro production 



and climate damage
Floods

Estuary conditions: prey, predators, 
competitors

Low summer 
streamflow, high temp

????

Spawners delayed



Conclusions

Regional climate change will take many forms, 
most of which we cannot predict

Warming is virtually certain and has profound 
impacts: loss of snowpack, reduction in 
summer water supply, hardships for salmon 
and forests


