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More rain and less snow. 

Snow melts sooner in 

Spring

Earlier spring runoff. 

Larger flood peaks. Less 

summer stream flow. 

Smaller headwater 

stream networks

More evapotranspiration. 

Drier vegetation and soils. 

More frequent and severe 

droughts. Increased 

wildfires and area burned.

Reduced stream flows.

Sea level rises. More 

coastal erosion. 

Saltwater intrusion into 

coastal freshwater 

aquifers. Sea water 

acidification. 

More intense storms with 

more flooding and 

extreme winds

Glaciers are reduced or 

eliminated.  Increased 

high elevation erosion. 

Less precipitation in 

some areas, more in 

other areas. Greater 

interannual variability

Water in streams and 

lakes becomes warmer.

Increased reliance on 

groundwater for basic 

supply.

Review Water Resources Schema: 
Climate change is hydrologic change



Climate change amplifies risks we already face, and have faced for many years: 

ÅDrought

ÅFlood

ÅWater supply shortages and distribution 

ÅPoor water quality

ÅDisrupted watershed processes

ÅAnd so on

. 

Climate change impacts on water resources

Climate Change increases the risks, problems and stakes



ÅLess snow, more rain

ÅIncreased winter flooding

ÅLess snowpack

ÅEarlier snowmelt

ÅLower summer streamflows

ÅIncreased stream and lake temperature

ÅIncreased risk to aquatic ecosystems and fish species

Potential climate change impactsto water



ÅLonger, warmer growing seasons

ÅIncreased and decreased forest growth and ecosystem productivity

ÅWarming surface waters

ÅIntense droughts

ÅLonger and more severe fire seasons

ÅIncreased insect and disease 

Potential climate change impacts 



For Example: Drought intensity and severity is expected to increase 



What solution do we have?



Short-term Monitoring and Forecasting

Sacramento river flooding, California Irrigation requirements

Based on weather forecasts, conditioned on historical ecosystem state hours to days



Weeks to months

Mid-term/Seasonal Forecasts of water resources, temrature, fire risk, phenology



Long-term Projected changes

Based on GCM outputs
Decades to centuries



What tools do we need?





Streamflow network Soil moisture network

FluxnetWeather network

Access to a variety of observing networks



Access to a variety of remote sensing platforms

Integration across Platforms, Sensors, Products,  DAACs ..Non-trivial



Ability to work across different time and space scales

Hours

Days Weeks/Months

Years/Decades

Weather/Climate Forecasts at various lead times downscaling
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Ability to integrate a variety of models

Biogeochemical Cycling
Crop growth/yield
Pest/Disease 
Global carbon cycle

Prognostic/diagnostic models


