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USDA Crop Progress and Condition: Corn in lllinois , 2012 NASS
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“FLASH DROUGHT” CONDITIONS

February-July 2012 Statewide Ranks February-July 2012 Statewide Ranks

National Climatic Data Center/NESDIS/NOAA National Climatic Data Center/NESDIS/NOAA
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Heatwave fueled enhanced
Evapotranspiration (ET)




Evaporative Stress Index
3 month composite ending July 28, 2012

Standardized ET/PET anomalies
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Satellite ET Drought Indicator
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PRECIPITATION

1

transpiration &

evaporation
Veg stress parms

tBare soil evap parms
soil evaporation 4=

Sfc moisture /\
infiltration ™

‘Soil hydraulic parms

Rootzone moisture --» Root uptake

) Root distribution parms
drainage
Soil moisture
holding capacity

WATER BALANCE APPROACH
(‘prognostic modeling”)
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SURFACE TEMPERATURE
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transpiration &
evaporation

Tsoi ---» soil evaporation

Given known radiative energy inputs,
how much water loss is required to keep
the soil and vegetation at the observed
temperatures?

ENERGY BALANCE APPROACH
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Satellite ET Drought Indicator

2007 SEASONAL ANOMALIES

US Drought Monitor
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2012 FLASH DROUGHT

MONTHLY CHANGE
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_/"" Evaporative Stress Index

Hydrology & Remote Sensing Lab
Beltsville, Maryland, USA

Evaporative Stress Index
1 month composite ending August 27, 2012

~ Description

The Evaporative Stress Index (ESI)
describes temporal anomalies in
evapotranspiration (ET), highlighting
areas with anomalously high or low
rates of water use across the land
surface. Here, ET is retrieved via
energy balance using remotely sensed
land-surface temperature (LST)
time-change signals. LST is a fast-
response variable, providing proxy
information regarding rapidly evolving
surface soil moisture and crop stress
conditions at relatively high spatial
resolution. The ESI also demonstrates
capability for capturing early signals of

Standardized ET/PET anomalies “flash drought”, brought on by
extended periods of hot, dry and

_ _ windy conditions leading to rapid soil

-2G- -16 +1c moisture depletion.

Hydrology and Remote Sensing Laboratory | 10300 Baltimore Avenue | Beltsville, MD 20705 | Contact Us
Version 2.1.2
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Hydrology and Remote Sensing Laboratory | 10300 Baltimore Avenue | Beltsville, MD 20705 | Contact Us
Version 2.1.2
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DROUGHT: 2010-2012

Evaporative Stress Index U.S. Drought Monitor
1 month composite ending April 1, 2010 April 4, 2010

Standardized ET/PET anomalies Drought class
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Realtime Drought Monitoring




U.S. Drought Monitor -ume2s. 202

Evaporative Stress Index T R
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Released Thursday, June 27, 2002
Author: David Mishus, AWFCACNOAA

Multiscale Drought Monitoring
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Acute Food Insecurity Phase

FEWS NET Presence Countries
B 1: None or Minimal
2: Stressed
B 3. Crisis
Bl 4: Emergency
Il 5: Catastrophe/Famine
Non-Presence Countries
[ 1: None or Minimal
2: Stressed

ESI

6 months
(July 2011)
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Evaporative Stress Index

e Monitors anomalous water use patterns related to
agricultural drought

e Land-surface temperature conveys early warning of
vegetation stress

e Independent check on precipitation-based indices

e Applications in global water and food security
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USDM
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Two-Source Model

Atmosphere-Land Exchange Inverse (ALEXI)

ABL Available energy

A
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5 km
ALEXI

Regional scale

Surface temp: ATz, - GOES
Airtemp: T, - ABL model
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Landscape scale
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