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The main objective of this research is to test the
hypothesis that more accurate soil moisture
information can be derived from SMOS if vegetation
attenuation and land surface temperature information
are derived from other coincident remote sensing
observations (MODIS, WindSat, MTSAT-1R, etc.).
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Radiometer measurements are sensitive to:
® Soil moisture content
® Vegetation Water Content
® Surface roughness
® Soil Properties

¢ Land Surface Temperature
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SMOS Assumptions (relevant to this research)

Assumption 1: Soil surface temperature and soil deep
temperature will be extracted from ECMWF (European Centre
for Medium-Range Weather Forecasts) products.

Assumption 2: Using LAI for computing optical depth. LAI will
be obtained from ECOCLIMAP which is a global database for
land surface parameters.
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This thesis will address four key research questions as
outlined below:

® Can effective temperature be estimated from MODIS and WindSat
satellites to a satisfactory accuracy?

®* How estimated VWC from MODIS, WindSat and MTSAT-1R derived
Vegetation Indexes can improve retrieved soil moisture?

® Can a multi-sensor approach demonstrate a suitable soil moisture
retrieval accuracy using data from NAFE'06 and AACES?

® How a multi-sensor approach can improve the SMOS soil moisture
product?
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*NAFE’06 (National Airborne Field Experiment)

« AACES (Australian Airborne Cal/Val Experiment for SMOS)
*SMOS (L1c, L2)

‘MODIS

‘WindSat

‘MTSAT-1R

*OzNet monitoring stations

‘BoM Forcing Data
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Q2: Vegetation Water Content
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Q3: Airborne Multi Sensor Retrieval
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Q4: Spaceborne Multi-Sensor Retrieval
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Observed vs. Forecasted soil temerature on “M1" @ Movember 2006 Obszerved vs. Forecasted soil termerature on “M5" @ Movember 2006
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Observed by Predicted for Temp Scm
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Influence Diagnostics for Temp_Scm
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Observed by Predicted for Temp Scm Influence Diagnostics for Temp_Scm
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Linear Regression (M5)
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Influence Diagnostics for Temp_Scm
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Temp Scm

Observed by Predicted for Temp Scm

Influence Diagnostics for Temp Scm

Intercept Mean Air Temp

0.75
0.50 -
0.25

sl

0.00 Il Ik

0251

-0.50

0754, ,
500 550

DFBETAS

600 650 700 500 550 600 650 700

MPDI NDVI WindSat Vpol

0.75
0.50 -
0.25 -

0.00 -y l'. !

il

-0.25

-0.50

0.75 L——

I

| .
“h lnll il | Lt sl Iul L iy | Ll I.Ii
e O A A

500 550

30
o
o
o &o
25 o
Coo
o) 8 °
20 o © o o
[e) [}
O o0 o o
© %0
15 4 0 B
° o
& °
o & o
10 © &o o
ﬁ OQO
Q©
OcP
5_
| | | | |
10 15 20 25 30
Predicted Value

600 650 700 500 550 600 650 700 500 550 600 650 700
Observation

Root MSE

R-Square

1.68391

0.9324

engineering research




MeRIT

ECOCLIMAPS LAI for Yanco (November) MELBOURNE ENGINEERING

RESEARCH INSTITUTE

LAl estimate for Yanco region, source: ECOCLIMAR
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Thank you!
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