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EXECUTIVE SUMMARY 

The Sierra Nevada region is critical to the environment and economy of California. Its 
places and peoples provide essential natural resources including fresh water, clean 
power, working lands, and famous wilderness. The region encompasses tremendous 
geographical, climatological, and ecological diversity that spans majestic mountains to 
deep desert basins. The climate consists of cool, wet winters and warm, dry summers 
with large differences due to latitude (e.g., the southern Sierra is snowier than northern 
Sierra) and topography (e.g., the Westside is wetter than the Eastside). Variability is 
another notable feature of the climate with the region experiencing some of the largest 
year-to-year climatic fluctuations in the United States. Herein we summarize our 
assessment of climate-change vulnerabilities and adaptation actions in the region.  

Projected climate changes: Climate change is already underway in the Sierra Nevada 
region, affecting heat and precipitation extremes, with long-term warming trends, 
declining snow packs, and changes in streamflow timing. These ongoing trends 
foreshadow larger changes to come. By the end of the 21st century, temperatures in the 
Sierra Nevada are projected to warm by 6 to 9ºF on average, enough to raise the 
transition from rain to snow during a storm by about 1,500 to 3,000 feet. In contrast, 
future precipitation is predicted to vary less than temperature; long term changes may 
be no more than ±10-15% of current totals. However, precipitation extremes (both as 
deluge and drought) are expected to increase markedly under climate change. These 
climatic changes will depend on and reflect many factors, including elevation within the 
mountain range, with quicker warming trends and precipitation changes at highest 
elevations.  

As a result of projected warming, Sierra Nevada snow packs will very likely be 
eradicated below about 6,000 feet elevation and will be much reduced by more than 
60% across nearly all of the range. Notably, though, recent studies suggest that even 
these snowpack-loss projections may be underestimates, due to feedback loops with 
warming trends causing snow cover losses, and snow cover losses resulting in warmer 
land surfaces and thus enhanced warming trends in turn.  

The loss of snowpack will combine to dry soils 15% to 40% below historical norms, 
depending on elevations. The result will be reduced soil and vegetation moisture; 
changes in rivers and lakes; and ultimately stresses on flora and fauna. Loss of 
snowpack and overall drying will lead to increased winter stream flows and floods, and 
to (largely compensating) reductions in spring and summer stream flows.  

Framework for adaptation: In considering several major vulnerabilities and arenas for 
climate-change adaptation in the Sierra Nevada, two basic framings provided useful 
organizing principles. First, a recommended strategy for developing adaptation options 
includes (1) understanding historical trends, (2) identifying vulnerabilities, (3) developing 
strategies, and (4) monitoring results. This report discusses ecosystems and wildlife, 


