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Soil moisture missions (L-band) 

SMOS (Soil Moisture and Ocean Salinity)  

launched Nov 2009  
40km with 3days repeat; synthetic aperture radiometer radiometer 

AQUARIUS (Ocean Salinity and soil moisture) 

launch June 2011  

~100km with 7days repeat; “traditional” active passive 

radar 

SMAP (Soil Moisture Active Passive)  

launch ~2014  
40-10km with 3days repeat; high resolution active 

merged  

product 

Target accuracy: 4% volumetric for top 5cm soil under moderate vegetation 
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Overview of activities 

Murrumbidgee OzNet Monitoring Network: 2001 onwards 

www.oznet.org.au 

~$500k+ investment 

 

SMAP Testbed 

2009 onwards 

Time 

2003-2006: GRACE 

ARC-DP $277k 

2005-2008: SMOS 

ARC-DP $667k 

2008-2012: SMOS/MoistureMap 

ARC-DP $910k 

2009-2012: SMAP 

ARC-DP $540k 

2009-2012: Assimilation 

ARC-LP (DPI) $537k 

2002-2005: AMSR-E 

ARC-DP $235k 

2010-2014: SS                  

ARC-FS $557k                 

N
A

F
E

0
5

: 
P

L
M

R
 

w
w

w
.n

a
fe

.u
n

im
e
lb

.e
d

u
.a

u
 

2004: PLMR 

ARC-LIEF $657k 

2005: Lidar 

ARC-LIEF $338k 

2009: Hyperspectral 

ARC-LIEF $785k 

2008: PLIS 

ARC-LIEF $840k 

N
A

F
E

0
6

: 
P

L
M

R
, 

L
id

a
r 

w
w

w
.n

a
fe

.u
n

im
e
lb

.e
d

u
.a

u
 

A
A

C
E

S
-1

 &
 A

A
C

E
S

-2
: 

P
L

M
R

 

w
w

w
.m

o
is

tu
re

m
a
p

.m
o

n
a
s
h

.e
d

u
.a

u
/a

a
c
e
s

 
S

M
A

P
e
x

-1
 &

 S
M

A
P

e
x

-2
: 

P
L

M
R

, 
P

L
IS

 

w
w

w
.s

m
a
p

e
x
.m

o
n

a
s
h

.e
d

u
.a

u
 

S
M

A
P

e
x

-3
: 

P
L

M
R

, 
P

L
IS

, 
L

id
a
r,

 H
y
p

e
r.

 

w
w

w
.s

m
a
p

e
x
.m

o
n

a
s
h

.e
d

u
.a

u
 



www.monash.edu.au 

Overview of activities 

Murrumbidgee OzNet Monitoring Network: 2001 onwards 
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Time 



www.monash.edu.au 

A ground based soil moisture observatory 

Aquarius 

SMOS 

SMAP 

Smith, Walker et al. (In Review) WRR 

Satellite footprint sizes 

Canberra 

Balranald 
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The OzNet monitoring network 

www.oznet.org.au  
http://www.ipf.tuwien.ac.at/insitu/ 
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Murrumbidgee: a slice of Australia 
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YA

YB

~40km

Irrigated crop 

Dryland pasture 

Dryland crop 

The SMAP test-bed 

0-5cm  

 L3_SM_40km 

 L3_HiRes 

 L3_AP_SM 

SMAP grids 

SM sites 

0-90cm only 



www.monash.edu.au 

Monitoring network 

Permanent sites 

Semi-Permanent sites 
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Overview of activities 

Murrumbidgee OzNet Monitoring Network: 2001 onwards 
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~$500k+ investment 

 

SMAP Testbed 

2009 onwards 

Time 

2004: PLMR 

ARC-LIEF $657k 
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Polarimetric L-band Multibeam Radiometer 

L-band Radiometer 
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50m 

Brightness temperature data 

500m 

1000m 250m 

50m 
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Overview of activities 

Murrumbidgee OzNet Monitoring Network: 2001 onwards 

www.oznet.org.au 

~$500k+ investment 

 

SMAP Testbed 

2009 onwards 

Time 

2004: PLMR 

ARC-LIEF $657k 

2005: Lidar 

ARC-LIEF $338k 
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Lidar: Riegl QMS-560 

Full Waveform Laser Scanner 
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2009 onwards 
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Polarimetric L-band Imaging SAR 

 

 
 

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: 8x8 patch array 

PLIS: 

Polarimetric L-band Imaging SAR:  
 

Frequency/bandwidth:1.26GHz/30MHz 

Polarisations: VV, VH, HV and HH 

Resolution: ~10m  

Incidence angles 15º -45º on both sides of aircraft 

Antenna type: 2x2 patch array  

L-band Radar 

L-band Radiometer) 

6 x Vis/NIR/SWIR/TIR 
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Radar data 

PARCS 
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Hyperspectral: AISA Eagle and Hawke (450 – 2500nm) 



www.monash.edu.au 

Overview of activities 

Murrumbidgee OzNet Monitoring Network: 2001 onwards 

www.oznet.org.au 

~$500k+ investment 

 

SMAP Testbed 

2009 onwards 

Time 

2003-2006: GRACE 

ARC-DP $277k 

2005-2008: SMOS 

ARC-DP $667k 

2008-2012: SMOS/MoistureMap 

ARC-DP $910k 

2002-2005: AMSR-E 

ARC-DP $235k 

2004: PLMR 

ARC-LIEF $657k 

2005: Lidar 

ARC-LIEF $338k 

2009: Hyperspectral 

ARC-LIEF $785k 

2008: PLIS 

ARC-LIEF $840k 



www.monash.edu.au 

MoistureMap 
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Assimilation
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Soil Property Estimator
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Mixed-pixel Retrieval

Project 3

Multi-sensor Retrieval

Project 4

Multi-angle Retrieval

MoistureMap
A soil moisture monitoring, prediction and reporting system for land management

1
k

m
 S

o
il

 M
o
is

tu
re

 P
re

d
ic

ti
o

n
 M

o
d

el



www.monash.edu.au 

Overview of activities 

Murrumbidgee OzNet Monitoring Network: 2001 onwards 

www.oznet.org.au 

~$500k+ investment 

 

SMAP Testbed 

2009 onwards 
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NAFE overview 
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NAFE: www.nafe.unimelb.edu.au 
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The concept 
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AACES: www.moisturemap.monash.edu.au/aaces 
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SMAPex: www.smapex.monash.edu.au 
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SMAPex-3 

• Likely to be 3-weeks in Sept (TBC) 

• Need to develop an experiment plan supplement 

outlining ADDITIONAL data requirements: 

–PALSAR  

–lidar flights 

– hyperspectral flights 

– ground roughness data 

– ground-based hyperspectral data 

– vegetation structural parameters, biomass 

 etc (forest, crops and grass …) 

– additional soil moisture? 

– etc 
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