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Remote Sensing of Surface Moisture

MICROWAVE THERMAL

(10-50 km resolution) (60m - 10km resolution)
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Surface layer: ~5cm

Rootzone: ~1-2m
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Satellite Thermal Imaging Systems

Spatial Temporal Current |Future
Resolution | Resolution Sources |Sources

5-20 km 15 min AIRS CrlIS
GOES GOES
MSG MSG

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

Once every 8- | ASTER
16 days Landsat
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Atmosphere-Land Exchange Inverse (ALEXI)

Available energy

Two-Source Model
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Regional scale Landscape scale
Surface temp: AT, - GOES Trap - TM, ASTER, MODIS
Cover fraction:  f, - MODIS f. - TM, ASTER, MODIS
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EVAPOTRANSPIRATION

SURFACE TEMPERATURE
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(Anderson et al, 2007)



ALEXI validation sites
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Clear-sky fluxes using Landsat thermal (60m)
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Climatelogical Study: 2002-2005

Palmer Drought Index - NCDC 2002 2003 2004 2005
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1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Date

» 2002: extreme-severe drought conditions covering 40% of the US in July
» 2003: some improvement (10-25% extreme-severe drought coverage)

« 2004 extreme drought coverage falls < 5% due to increased late rainfall
» 2005: wetter than average in western US, drought in east
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AUG JUL JUN MAY APR

SEP

Evaporative
Stress Index

2002

Dry N

T Wet

Percent Area Wet

(=]

U.S. Percentage Area Wet or Dry
January 1996 - December 2005

Y4

8 5 8 8

1996 1998 2000 2002 2004 2006

Year
National Climatic Data Center / NESDIS / NOAA

(o]
o

>
=]

B
o

ny
=]

o

e,

®

9“_
T <

mm%
O

Percent Area Dry

*Based on the
Palmer Drought Index

—— Moderate - Extreme Drought

—— Moderate - Extrame Wat




Evaporative
Stress Index

2003

Dry I Ol Wet

U.S. Percentage Area Wet or Dry
January 1996 - December 2005

(o]
o

e,
60 & ;" E
[}
W A -
[ W) v W
- »’\\/\/ 0 &
N 0 .
Q 0
o
(o)

*Based on the
Palmer Drought Index

—— Moderate - Extreme Drought

Percent Area Wet
8y & 8 8

—— Moderate - Extrame Wat

! \ﬁij%w\vam S B

1996 1998 2000 2002 2004 2006

o

Year
National Climatic Data Center / NESDIS / NOAA




2004 4z

T 7#

Evaporative
Stress Index
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Evaporative
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Multi-scale Drought Monitoring
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. Everglades Protection Area

Water Conservation Area Boundary

Everglades National Park
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Multi-scale Ecosystem Health Monitoring

FLORIDA EVERGLADES
GOES (10km) L7 (60m)

(monthly)
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FLORIDA EVERGLADES
GOES (10km) MODIS (1km) L7 (60m)
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Impending data gap in high-resoelution TIR

Spatial Temporal Current |Future
Resolution | Resolution Sources |Sources

5-20 km 15 min AIRS CrlIS
GOES GOES

MSG MSG

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

Once every 8- | ASTER
16 days Landsat




CONCLUSIONS
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Validation — Oklahoma Mesonet

@ Soil Moisture
Dklahoma Wesonet Sqm p I i ng Sites
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Volumetric Soil Moisture Retrievals
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Remote Sensing of Surface Moisture

USDA AMSR-E MICROWAVE
SOIL MOISTURE

(cm3/cm?3)
samples 5¢cm layer
50km pixels (AMSR)
~2-day coverage
light vegetation cover

AMSR: Advanced Microwave Scanning Radiometer

ALEXI GOES THERMAL
SOIL MOISTURE
28-day composite ending 1 July 2004
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Low High

samples ~1-2m layer

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

low to high vegetation cover

GOES: Geostationary Operational Environmental Satellite
L7: Landsat 7
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