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Climate Variability in the Snow-Rain Transition Zone of California’s Southern Sierra Nevada Mountains:

Understanding Impacts and Adapting in the San Joaquin Valley

In many arid and semi-arid regions of the world, including much of Western U.S., water resources manage-
ment plans are built on the assumption that the snow pack holds the majority of the water, gradually melting
to replenish the reservoirs as supplies are metered out to satisfy human water and power demands, and envi-
ronmental flow mandates. Nowhere is this more evident than in Central California. Streams flowing from the
southern Sierra Nevada mountain range provide hydropower, flood control and irrigation water to the Central
California at the same time the Lower San Joaquin River is undergoing an ambitious restoration program. It
is essential to understand how the timing and quantity of mountain runoff to this region will respond to chang-
es in the timing and phase of precipitation (snowfall versus rainfall) that accompany climate change. This un-
derstanding will better inform efforts to predict and adapt to future water supply scenarios in a region where
water will become increasingly scarce. Our ongoing research is aimed at quantifying the effect of projected
climate change scenarios on snow melt, runoff, and multi-purpose reservoir operation (hydropower, water
supply, flood control, recreation, and environmental flows). The San Joaquin River Basin serves as a model
system for this study, the outcomes of which will be transferrable to other snowpack-controlled river basins.
This presentation will focus primarily on recent project results pertaining to changing precipitation-runoff con-
ditions in headwater catchments. Potential ramifications of these changes and adaptive management strate-
gies will also be discussed in the context of sustaining San Joaquin Valley water resources and aquatic eco-
systems over the coming decades.
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