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Satellite Thermal Imaging Systems

Spatial Temporal Current |Future
Resolution |Resolution Sources |Sources

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

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

Once every 8- | ASTER LDCM
16 days Landsat | HyspIRI?

Table from S. Hook




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

30 Jun 2002

18 Aug 2002

2 Sep 2002

(hourly) (daily) | (monthly)



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

11 Jun 2004
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30 Aug 2004

(monthly)



HIGH-RESOLUTION INTERPOLATION

Daily Evapotranspiration - Orlando, FL, 2002
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MODIS
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MODIS-LANDSAT DATA FUSION

Daily Evapotranspiration — Orlando, FL, 2002
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Spatial Temporal Adaptive Reflectance Fusion Model

(STARFM)



POSSIBLE STAREM APPROACHES

Apply STARFM to TRAD?

® Acquisition time discrepancy
(strong diurnal cycle to LST)

® View angle discrepancy

Ts

Trap(0) ~ fc(0)Tc + [1-f(0)] T




POSSIBLE STAREM APPROACHES

Apply STARFM to TRAD?

® Acquisition time discrepancy
(strong diurnal cycle to LST)

® View angle discrepancy

Ts |
Apply STARFM to ET,, Teno(©) ~ fo(®)Tc + [1-fc(6)] s

® Minimizes dependence on acquisition time
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POSSIBLE STAREM APPROACHES

Apply STARFM to TRAD?

® Acquisition time discrepancy
(strong diurnal cycle to LST)

® View angle discrepancy

Apply STARFM to ET,, Teno(©) ~ fo(®)Tc + [1-fc(6)] s

® Minimizes dependence on acquisition time
® ALEXI/DisALEXI account for view angle




Daily ET Daily ET
(November 28, 2002) (December 2, 2002) Google Maps

(DiSALEXI)
epLIo|

==

< X

0 W Q
a g =
> < )
23 2
52 o




MODIS GOES

LANDSAT
(DISALEXI/STARFM)

(ALEXI)

(DisALEXI)

DOY 328

GOES/MODIS/Landsat FUSION

Daily Evapotranspiration - Reedy Lake, FL, 2002
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Spatial Temporal Adaptive Reflectance Fusion Model
(STARFM) (Gaoetal, 2006)




LEAF AREA INDEX
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MODIS (sharpened) MODIS

Landsat

LANDSURFACE TEMPERATURE

2002328 2002336 2003019 2003043 2003083
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MODIS
(DisALEXI)

Landsat

(DisALEXI)

Landsat
(STARFM)

EVALUATION OF PREDICTED FIELDS
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MODIS
(DisALEXI)

Landsat

(DisALEXI)

Landsat
(STARFM)

EVALUATION OF PREDICTED FIELDS
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BUSHLAND, TEXAS

GOES (10km)

MODIS (1km) Landsat (~100m)
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Midday Latent Heat Flux

Meteosat
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[ CONCLUSIONS
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