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“FLASH DROUGHT” CONDITIONS 

Heatwave fueled enhanced  

Evapotranspiration (ET) 
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… Water balance vs. 

         energy balance 

MAPPING EVAPOTRANSPIRATION 

(Rick Allen, U Idaho) 
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Bare soil evap parms 

Soil moisture 

holding capacity 

Root distribution parms 

WATER BALANCE APPROACH ENERGY BALANCE APPROACH 
(“prognostic modeling”) (“diagnostic modeling”) 

Given known radiative energy inputs, 

how much water loss is required to keep 

the soil and vegetation at the observed 

temperatures? 

 transpiration & 

        evaporation  

soil evaporation 

SURFACE TEMPERATURE 

Tveg 

runoff 
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SURFACE TEMPERATURE EVAPOTRANSPIRATION 
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… Monitoring Drought 

APPLICATIONS FOR SATELLITE ET 



S
a

te
lli

te
 E

T 
D

ro
u

g
h

t 
In

d
ic

a
to

r 

Soil moisture (microwave) 

US Drought Monitor Soil moisture (rainfall) 

2007 SEASONAL ANOMALIES 

ESI (thermal) 
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2012 FLASH DROUGHT 
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DROUGHT: 2010-2012 
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GOES Evaporative Stress Index JUNE 2002 
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… Food and Water Security 

APPLICATIONS FOR SATELLITE ET 
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USDA is an equal opportunity provider and employer. 

Evaporative Stress Index 

Monitors anomalous water use patterns related to 

agricultural drought 

Land-surface temperature conveys early warning of 

vegetation stress 

Independent check on precipitation-based indices 

Applications in global water and food security 
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Air temp 
Dewpoint temp 
Wind 
Cloud cover 

USDM 
ESI – 2WK 

ESI – 4WK 
ESI – 8WK 
Precip surplus 
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EXAMPLE 

Coarse 5-10 km 15 min GOES 

Moderate 1 km Daily MODIS 

Fine 60–120 m 
Once every  

16 days 
Landsat 
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Atmosphere-Land Exchange Inverse (ALEXI) 
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