Integration of GOES,
MODIS, and HyspIRI
Thermal Satellite

Imagery for Mapping
Daily ET at the Sub-

fueld Scale

A mc Anderson W. P Kustas |
USDA-ARS, Hydrology and Remote Sensing
Laboratory

C. Hain, J.R. Mecikalski

U Alabama-Huntsville, Atmospheric Science



Why global remotely sensed ET?

Climate Change
o GEO: Essential Climate Variable

o Link between global energy and water cycles

°© Adaptation to climate change
« water availability, soil salinization

® Diagnostic check on GCMs/LSMs
* bridge between observation and model grid scales

Tower flux Remote sensing



Why global remotely sensed ET?
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Societal Benefits =

2 Water resource management . = . . 400”"’:

» water rights compliance and tradlng s =
o International irrigation projects

» monitoring efficiency and distribution equitability >
> Food security

 drought early warning and impact assessment
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Sensitivity to irrigation

MODIS — 1km




Satellite Thermal Imaging Systems
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Atmosphere-Land Exchange Inverse (ALEXI)
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EVAPOTRANSPIRATION
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FORT PECK, MONTANA
GOES (10km) MODIS (1km) Landsat (~100m

30 Jun 2002
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SAN PEDRO RIVER, ARIZONA
GOES (10km) MODIS (1km) Landsat (~100m)

11 Jun 2004
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HIGH-RESOLUTION INTERPOLATION

Daily Evapotranspiration - Orlando, FL, 2002
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LANDSAT
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Landsat 5 Conserve ET/ETref



GOES/MODIS/Landsat FUSION

Daily Evapotranspiration - Orlando, FL, 2002
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Spatial Temporal Adaptive Reflectance Fusion Model
(STARFM) (Gao etal, 2006)
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Daily Evapotranspiration - Orlando, FL, 2002
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USDA AMSR-E MICROWAVE
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HERMAL

samples 5¢cm layer
50km pixels (AMSR)
~2-day coverage

light vegetation cover

samples ~1-2m layer

60m - 5km pixels (L7, GOES)
~15-day coverage (90%)

low to high vegetation cover



Multi-scale Drought Monitoring
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Geostationary Satellite Coverage
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Nile Basin Initiative Decision Support
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Midday Latent Heat Flux
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— Europe (Meteosat 10km)
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Spain (Irrigation District)
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| CONCLUSIONS 4
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ALEXI validation sites
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Clear-sky fluxes using Landsat TIR (—=100m)
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Sensitivity to shallow water tables

Simulated climatological water table*  Temporal variability in ET/PET

N

" deep
* Miquez-Macho et al, BAMS, 90, 663-672

shallow
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