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Multi-scale ET
modeling APPLICATIONS
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Energy balance:
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Two-Source Model
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ALEXI
(Atmosphere-Land Exchange Inverse model)

ATMOSPHERE-LAND
EXCHANGE INVERSE MODEL

ALEXI uses measurements of
morning surface temperature
rise from geostationary
satellites...

...time changes in temperature
can be measured more
accurately than instantaneous
temperature.

Regional scale
Surface temp:  AT,,, - Geostationary
Airtemp: T - ABL model
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ALEXI: regional ET modeling system
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NOAA — NESDIS — STAR
GOES Evapotranspiration and Drought Product System (GET-D)
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Energy balance:
ET = (Ryer-G) -
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(ALEXI disaggregation)

Regional scale
Surface temp:  AT,,, - Geostationary
Airtemp: T - ABL model
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DisALEXI: ALEXI flux disaggregation
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SURFACE TEMPERATURE EVAPOTRANSPIRATION
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GOES/MODIS/Landsat FUSION

Daily Evapotranspiration - Orlando, FL, 2002
DOY 328 329 330 331 333 334 335 336
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Spatial Temporal Adaptive Reflectance Fusion Model
(STARFM) (Gao etal, 2006)




Rainfed soybean - SMEX02 (lowa)
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Lower Chesapeake Bay LTAR

Cumulative ET (mm) 300

Liang Sun, Amir Sharifi, 2016

Landsat 8 - 2014

Warter quality in the Chesapeake Bay
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NOAA — NESDIS — STAR
GOES Evapotranspiration and Drought Product System (GET-D)
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th flux Tower data
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ALEXI ET (4km)
® Observed ET
@ Landsat retrieval
== | andsat-MODIS fusion
== Precipitation

Choptank (2014)
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Sun, L. et al. (2016). Monitoring daily evapotranspiration at field-scale over an agricultural
landscape on the Eastern Shore of Maryland. Remote Sens. Environ., in preparation
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T/E SEPARATION ON CLEAR LANDSAT DATES

A | WHEAT/
» SOYBEAN

Evapotranspiration
Soil evaporation
Canopy transpiration

Parfitioning of E and T
(mm/day)
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Gallo Vineyards, Lodi CA

Imigation management in vineyards

GRAPEX2013, 14, 15
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Gallo Vineyards, Lodi CA

Cumulative ET (mm) 250
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Imigation management in vineyards

using Landsat 8 in a multi-sensor data fusion approach. Remote Sens. Environ.,
doi:10.1016/j.rse.2015.1010.1025
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ALEXI ET (4km)
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Landsat 8  Aircraft
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UAV LST - 0.6 m (August 9, 2014)

11 AM Time difference

=1

Utility of UAV thermal imaging
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Evaporative Stress Index 4km
3 month composite ending July 28, 2012

Standardized ET/PET anomalies

-2G< -1 0 +1G >+2G

Atmosphere-Land Exchange Inverse Model (ALEXI)
(Anderson et al., 1997, 2007)

Satellite ET Drought Indicator
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2012 FLASH DROUGHT

Monthly changes
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ESI CORN YIELD CORRELATIONS

(10-km ESI vs. state level yields)
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Correlation coefficient (r)
/
)

FIRST YIELD FORECAST

-0.6 Corn for All Purposes 2011
Planted Acres by County
for Selected States

185 205 225 245 265
Day of year

Using ESI to project crop yields

. .. Dave Johnson,
UsDA TR National Agricultural Statistics Service
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Mead Nebrosko (near meoln)
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Correlation with Yield
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GEOGLAM Global Crop Monitor : Provides multi-source consensus info on global crop conditions

Partners: University of Maryland, FAO, Group on Earth Observations
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WATER ACCOUNTING AND FOOD SECURITY

e Monitoring changes in water use with changing
climate, land-use and population

e Improved hydrologic monitoring (flood, drought,
runoff) to better cope with extremes

e Improved accounting of current water use and crop
water productivity (crop per drop)

e Crop stress detection and yield estimation

We can’t manage
what we can’t measure ...
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