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Multi-scale flux: modeling strategy.

source
footprint

tower

4000 5000 1000 2000

LANDSAT-DISAGGREGATED FLUXES (30 m)




Two-Source Energy Balance Model (TSEB)

TRAD(G) - 1:c(e)-rc + [1'fc(9)]Ts

(two-source approximation)
Norman, Kustas et al. (1995)

Treats soil/plant-atmosphere
coupling differences explicitly

Accommodates off-nadir
thermal sensor view angles

Provides information on
soil/plant fluxes and stress




Atmosphere-Land Exchange Inverse Model (ALEXI)

ABL closure '

T,

R,

Anderson et al. (1997)

e

TRAD(G) - 1:c(e)-rc + [1'fc(9)]Ts

(two-source approximation)
Norman, Kustas et al. (1995)

Treats soil/plant-atmosphere
coupling differences explicitly

Accommodates off-nadir
thermal sensor view angles

Provides information on
soil/plant fluxes and stress

Time-differential ABL closure



Atmosphere-Land Exchange Inverse Model (ALEXI)




Disaggregated ALEXI model (DisALEXI)
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DISALEXI vs. tower: fluxes SGPIY
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(DIs)ALEXI vs. tower; fluxes Mesonet
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Daily extrapolation assuming constant EF

Evaporative Fraction
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from GOES




Gap-filling algoerithm
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Gap-filling algoerithm
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Gap-filling algoerithm
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“Climatological” deviation in fogr

28-day ALEXI composite

L
e
*

g

-0.10 o a1 =010 [} o —0.10 o 0.1

Drought Moist

-------

. e x Lr
%KU National Climalic Data Center, NOAA J \J

National Climatic Data Center, NOAA National Climatic Data Center, NOAA

extreme severe moderate mid- mederately very el extreme severe moderate mid- moderately very extremely extreme severe moderate mid- moderately very extremely
drought drought drought range maoist moist moist drought drought drought range moist moist maist drought drought drought range moist moist maist
| | 1 [
m = o m . m =m = @ H . m m 0 = =
275 -2.00 -1.25 -1.24 +1.00 +2.50 +3.50 -2.75 -2.00 -1.25 -1.24 +1.00 +2.50 +350 =275 -2.00 -1.25 -1.24 +1.00 #250 +3.50
and 1o 1o 1o to 1o and and to ] 10 10 1o and and to to 1o to to and
below 27 -198 +0.99 +249 +3.49 above below 274 -1.98 +0.99 +249 +3.49 above below 274 198 +0.89 +249 +349 above

2002 2003 2004



SMEXDZ

Project Objectives

Validation
Target multiple biomes and climates

Ameriflux and EOS validation sites

Algorithm Enhancement
Improve spatial and temporal coverage

Thermal sharpening and daily extrapolation

Case Study Application
|dentify stress detection capabilities

Florida Everglades




ALEX] validation sites

ALEXI LATENT HEAT FLUX — June 2003
- SO A S Ay




SMEXO2 flux measurements
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" MODIS-based vegetation clumping index June 2004

Courtesy of J.-L. Roujean



ALEXI
(watershed average)

£
o
o

4 RN

A LE
H
G

ALEXI flux (Wm™)

N
o
(@)

DisALEXI flux (W m™)

200
Avg. tower flux (Wm??)

600 -

N
o
o

200 A

(Dis)ALEXI'vs. tower: fluxes

DisALEXI
(tower footprint)

A AA
A A
A
H
200 400 600

Tower flux (W m™)

-

AT w R S e




Landsat-7 thermal/shortwave imagery,
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Thermal sharpening
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Latent heat with thermal sharpening
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Daily extrapolation

Evaporative fraction
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Blue Cypress Lake
USGS flux site
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IRT data at USGS stations
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High-resolution thermal’is avaluable asset. ...
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