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Using Remote Sensing Data from ASTER

Surface fluxes estimation using

Energy balance modelRemote sensing data

ASTER sensor
90 m imagery

One source (SEBAL) and 

two source (TSEB) approaches

Validating and comparing
TSEB and SEBAL over Jornada, NM & El Reno, OK

����m�

90 m

± 7 °

0.550
Vis - NIR

2.400
SWIR

8.3

11.3

TIR

30 m

15 m

ASTER sensor
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Study areas

El Reno, OKJornada, NM

Jornada, NM Site

Las Cruces

Jornada LTER
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El Reno

Oklahoma City

El Reno, OK Site

SGP97

Testbed
10,000 km
1 month

BB

B

B

B

B

W

W

W

W

LITTLE WASHITA
WATERSHED

10 km

Micronet with Soil Moisture
Mesonet
Mesonet with Soil Moisture
ARM with Soil Moisture
NOAA FluxX

W

El Reno

Central Facility

CART ARM Region

100 km

ARM CART
Mesonet
Mesonet with Soil Moisture
ARM Wind Profiler
ARM Boundary Facility

W

B

W

X
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TIR

NIR

Vis

Spatialization procedure (Bastiaanssen, 1998)

Ts

αs

NDVI

H

G0

Rn

LE

Semi-empirical
relationships

Spatial
variability

One source model : SEBAL

SEBAL : semi-empirical relationships

H
Z0m = exp(a.NDVI+b)

Z0h = Z0m ×0.1

=G0 Rn × F1 (Ts, αs) × F2 (NDVI)

Bare soil Canopy

extinction
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Spatialization procedure (Bastiaanssen, 1998)

One source model : SEBAL

TIR

NIR

Vis

Ts

αs

NDVI

H

G0

Rn

LE

Semi-empirical
relationships

Spatial
variability

SEBAL : Spatial Variability, Jornada Example

=ρ.CpH
Ts-Ta

Ra (u)
Variations

TsTs

Dry areas

properties
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LE~0

H~0

Ts - Ta

Ts

SEBAL : air temperature

a

p

aHn
as c

rGR
TT

ρ
×−=− )( 0

0=− as TT

SEBAL : allocating dry & wet areas

Wet and
partially

wet areas

Dry areas

Evaporation
controlled
domain

Radiation
control
domain
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Two source model : TSEB

Vis - NIR
RS data

TIR
RS data

NDVI

Ts

Micrometeorological
data

TSEBLand use map

(Rn, H, LE)soil

G0

(Rn, H, LE)veg

TSEB : radiative transfers

ρveg

�soil ,Tsoil �veg,Tveg

ρsoil

ρveg

ρveg

ρsoilρsoil
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TSEB : surface radiative properties
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TSEB : convective fluxes
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ASTER Vis-NIR data preprocessing

6S
P(z), T(z), U(z)

AOT@550nm

[O3]

θs ,φs

θv =0, φv =0

sJ (λ)

aJ, bJ, cJ

ASTER waveband

radiance LJ

ρJ=
aJ . LJ - bJ

1+ cJ . (aJ . LJ - bJ )

El Reno Pastures – EL 19



15

ρ @ 660 nm over El 19 area (June, 10, 2001)

El 19

15 m

Integrated
value
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�s ����j . ��
��j

ASTER set of

coefficients �j
(Liang 2000 RSE)

Albedo / NDVI

300

3000

���nm�
����m�

0.550
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redpir

redpirNDVI
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Albedo map over El 19 area (June, 10, 2001)

El 19

90 m

NDVI map over El 19 area (June, 10, 2001)

El 19

90 m
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ASTER TIR data preprocessing

MODTRAN

P(z), T(z), U(z)

θv =0, φv =0

sJ (λ)
τa

Ts map over El 19 area (June, 10, 2001)

El 19

90 m
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El 19

90 m

SEBAL Rn map over El 19 area (June, 10, 2001)

El 19

90 m

SEBAL LE map over El 19 area (June, 10, 2001)
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Model validation (June, 10, 2001)

Source Rn G0 H LE

El Reno 19 552 19 129 405

TSEB 566 (4) 70 (4) 126 (11) 370 (14)

SEBAL 563 (8) 70 (3) 108 (37) 385 (45)

Spatial variability inside E19 field

Model comparison : Rn

Water bodies

TSEB Albedo underestimation
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Model hypothesis / SEBAL

Jornada
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Model hypothesis / SEBAL

Jornada
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Conclusions

• Beginning of SEBAL / TSEB comparison over ASTER dataset

• Validating with field measurements gave good results

• SEBAL and TSEB Rn net radiation well agreed

• G0 overestimated with TSEB (Rn overestimation?)

• SEBAL and TSEB spatially distributed H & LE very different

• Forcing TSEB albedo estimates using with ASTER data


