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AMSR2 Soil Moisture Product v0.1



Project Overview
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Undertake validation of AMSR2

soil moisture observations and 

downscaled products in the 

Murray Darling Basin of Australia, 

and their subsequent use in land 

surface data assimilation systems.



The Murray Darling Basin

20th January 2012

110m tower @ 

Wallaby Ck, Vic

www.ozflux.org.au



Precipitation and Evapotranspiration

Average Annual Precipitation (mm) Annual Actual Evapotranspiration (mm)
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Catchment characteristics
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Specific Objectives

1. Install and maintain a flux validation tower in addition to soil moisture

2. Validate AMSR2 soil moisture products

– understanding the point-to-pixel scaling of the study site 

– comparison between time series station data and AMSR2

– comparison between model predictions and AMSR2

3. Validate derived root-zone soil moisture AND land surface fluxes 

– official products 

– in-house studies
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Upscaling Plan for Validation of AMSR2

31st January 2013Towards global water and energy balance monitoring using GCOM-W1 

in the Australian Murray Darling Basin
931st January 2013Towards global water and energy balance monitoring using GCOM-W1 

in the Australian Murray Darling Basin
9

%
 F

re
q

u
e
n

c
y

Soil Moisture

CDF Matching

Matched JULES 
Simulation

Intensive Sampling

1km 
resolution 

aircraft 
derived soil 

moisture

Validation of 

aircraft retrievals
Validation of station 

representativeness

CDF Matched JULES 
Soil Moisture time 

series

Identify long-term 

representative 

in-situ stations 

JULES 
Simulation

Validation of AMSR2

AMSR2 Soil 
Moisture Product

(3)

(2)

(1)

(4)

(7)

(6)

JULES 
Simulation

Validate Matched 

Soil Moisture(5)



Catchment characteristics

20th January 2012



A ground based soil moisture observatory

Smith, Walker et al. (In Review) WRR

Aquarius

SMOS

AMSR

SMAP

Satellite footprint sizes

Canberra

Balranald

www.oznet.org.au
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YA

YB

~40km

Irrigated crop

Dryland pasture

dryland crop

The SMAP test-bed (core validation site)

0-5cm 

L3_SM_40km

L3_HiRes

L3_AP_SM

SMAP grids

SM sites

0-90cm only
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Legend
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SMAP simulator

L-band radar (PLIS)

L-band radiometer (PLMR)

6 x Vis/NIR/SWIR/TIR

PLMR: Polarimetric L-band Multibeam Radiometer

Frequency/bandwidth: 1.413GHz/24MHz

Polarisations: V and H 

Resolution: ~1km at 10,000ft flying height,

Incidence angles: ±7, ±21.5, ± 38.5°across track

Antenna type: 8×8 patch array

PLIS: Polarimetric L-band Imaging SAR

Frequency/bandwidth:1.26GHz/30MHz

Polarisations: VV, VH, HV and HH

Resolution: ~10m 

Inc. angles 15º -45º on both sides of aircraft

Antenna type: 2x2 patch array
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1. Install JAXA Flux Tower & Weather Stn

http://www.arts.monash.edu.au

/ges/research/climate/jaxa/

Operational since June 2012
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2. Understand the Point-to-Pixel Scaling
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3km 9km

36km
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2. Understand the Point-to-Pixel Scaling
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Disseldorp, D, Yee, M, Monerris, A and Walker, JP, 2013. Development of a SMAP satellite validation site using temporal stability 

analysis. 20th International Congress on Modelling and Simulation (MODSIM), Adelaide, Australia, 1-6 December, 2013. 
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2b. In-situ Comparison with AMSR2 SM
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Comparison of top 5cm in-

situ soil moisture 

measurements at individual 

stations with ascending 

AMSR-2 10 km soil moisture
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M. Yee, JP. Walker, G. Dumedah, A. Monerris and C. Rüdiger , 2013. Towards Land Surface Model validation from Using Satellite Retrieved 

Soil Moisture. 20th International Congress on Modelling and Simulation (MODSIM), Adelaide, Australia, 1-6 December, 2013. 

AMSR2 2012 v0.0 (red) vs v1.1 (blue)



2c. Model Comparison with AMSR2 SM
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2c. Model Comparison with AMSR2 SM
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2c. Model Comparison with AMSR2 SM
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(m3/m3)
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AMSR-2 2012 v1.1 
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2c. Model Comparison with AMSR2 SM
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Google Image Land Cover

Irrigation/ 

Cropping 

Activities

Trees and 

water bodies
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3. Validation of Derived SM and Fluxes
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3. Validation of Derived SM and Fluxes

AMSR2 – level 3

Model estimate

Updated - EnKF

Soil Moisture in the 

Yanco area on 

23 July, 2012



3. Validation of Derived SM and Fluxes
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Future Work

 Develop/refine upscaling methodology

 Conduct AMSR2 validation for longer period/more 

diverse conditions as time progresses,

 Comparison/validation of downscaled products as 

made available

 Better understanding of model and its “biases”

 Assimilation of validated AMSR2 SM products into 

JULES to improve simulation of heat fluxes.
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