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Characterizing Drought and Impacts 
on Resources

Both Water Supply and Landscape

ÅWater supply drought, lack of recharge and 
runoff, is a shorter term impact that canbe
ameliorated with shorter wet periods

ÅEven if reservoirs are full, longer droughts can 
reduce recharge to the aquifer

ÅLandscape droughts are exacerbated by dry 
conditions and HOT temperatures, drying out the 
vegetation, soils, and unsaturated zone and take 
much more to reverse
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Characterizing Drought and 
Impacts on Resources

ÅTools in the toolbox:
ÅMonitoring to understand current and antecedent 

conditions

ÅRemote sensing to spatially distribute data

ÅModeling to forecast water supply and climate extremes

ÅModeling to analyze the range of accumulated drought 
conditions across the state

ÅThe Basin Characterization Model
ÅUnder development since 2007, with DWR since 2010

ÅPublished as a USGS code in 2021
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Varying
research
interests

Timing of 
ecological 
processes

Conservation 
of species

Distribution of 
vegetation

Water supply/
Baseflows

Snowpack/timing 
of snowmelt

Plot studies

Forest die-off

Wildfire risk

Management applications: Vulnerability Assessments for Planning 
and Adaptation to Climate Change
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Precipitation =  Evapotranspiration + Runoff + Sublimation 
+ Recharge +    Soil Water Content

The Water Balance
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Basin Characterization Model

A grid-based monthly water balance model

ÅUses gridded climate data downscaled to 
fine spatial scales west of Rockies 270-m 
(historical and futures), CONUS 1-km

ÅDevelops a rigorous energy balance and 
vegetation specific evapotranspiration

Å Incorporates detailed soil properties and 
spatially distributed estimates of bedrock 
permeability

ÅCalculates spatially distributed water supply 
as recharge and runoff

ÅCalculates climatic water deficit as an 
estimate of demand and stress
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Recharge Runoff
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Colorado River Basin Annual Water Supply
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ÅChanging vegetation density to 
simulate effects of fire, die-off, 
or forest management on 
hydrology

ÅCalibrating to observed 
vegetation recovery rates

ÅSimulating vegetation response 
to climate and effects on 
hydrology

Sensitivity analyses with vegetation
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Can forest management improve baseflows?
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Calibrate model to current conditions
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Late season streamflow

Change in streamflow
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East Fork wildfire
ignition date Nov. 1, 2020
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Streamflow before and after fire

Start with a calibrated model

Remove 70% vegetation within
fire boundary and rerun model

The reduction in AET leaves 
water in the soil resulting in 
increased streamflow as the 
snow melts in May and June

fire 
ignition 

date


