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Remote Sensing of Surface Moisture
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Satellite Thermal Imaging Systems

Spatial Temporal Current |Future
Resolution | Resolution Sources |Sources

5-20 km 15 min AIRS CrIS
GOES GOES

MSG MSG

Moderate 2-4 times daily | MODIS VIIRS
AVHRR AVHRR
ATSR ATSR

90-120 m Once every 8- | ASTER
16 days Landsat
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PROJECT OBJECTIVES
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™ Fuse Landsat/GOES to
create high spatiotemporal
resolution ET/moisture N e = G
stress products W

™ Assess Landsat vs. MODIS
scale TIR for utility in

- validating regional products
- operational applications

™ Motivate need for restoring
TIR on Landsat 9

MODIS
1 day/1 km
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¢ APPLICATIONS
| .. evapotransplration;




Atmosphere-Land Exchange Inverse (ALEXI)

Two-Source Model
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Continental Regional Watershed Catchment

EVAPOTRANSPIRATION
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GOES Coverage
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Validation through disaggregation
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ALEXI validation sites
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FORT PECK, MONTANA
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BONDVILLE, ILLINOIS
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Clear-sky fluxes using Landsat TIR (—100m)
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Modeled flux
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 APPLIGATIONS
Wih droughit & stress monitorng




Evaporative
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Evaporative
Stress Index
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Evaporative
Stress Index
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Multi-scale Drought Monitoring
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Validation — Oklahoma Mesonet
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VVolumetric Soil Moisture Retrievals

ALEXI (5 km)
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Validation through disaggregation

Percent of Max Available Water in Column (%)
7/4/2008 - 7/10/2008
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Validation through disaggregation
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CONCLUSIONS
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Remote Sensing of Surface Moisture

USDA AMSR-E MICROWAVE ALEXI GOES THERMAL
SOIL MOISTURE SOIL MOISTURE
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Low High
(cm3/cm3)
o samples 5cm layer  samples ~1-2m layer
e 50km pixels (AMSR)  60m - 5km pixels (L7, GOES)
o ~2-day coverage » ~15-day coverage (90%)
 light vegetation cover * low to high vegetation cover
AMSR: Advanced Microwave Scanning Radiometer GOES: Geostationary Operational Environmental Satellite

L7: Landsat 7




PRECIPITATION
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Rootzone moisture --» Root uptake
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WATER BALANCE APPROACH
(“forward modeling”)
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SURFACE TEMPERATURE
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transpiration &
evaporation

Teoii ---» soil evaporation

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

REMOTE SENSING APPROACH



