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An important land surface state controlling interactions between the land surface and
atmosphere is soil moisture (Koster et al. 2004, Shukla and Mintz 1982). Being highly
variable in both space and time, it is not feasible to base large-scale soil moisture monitoring
on in-situ measurements. Various remote sensing techniques have, therefore, been explored
for their potential of monitoring soil moisture (e.g. Dubois et al. 1995, Jackson et al. 1999,
Wagner and Scipal 2000, Su et al. 2003). Low frequency (1.4 GHz) microwave instruments
have been found superior for retrieving soil moisture. As a result, missions carrying L-band
microwave sensors have been proposed to space agencies for this purpose.

In 2009, the European Space Agency (ESA) launched the first soil moisture satellite called
the Soil Moisture and Ocean Salinity (SMOS, Kerr et al. 2001) mission. SMOS’ main payload
consists of an innovative 2D-inferometric radiometer, which enables global soil moisture
monitoring at a 40 km spatial resolution every 1-2 days. The backbone for processing the
SMOS’s brightness temperature observations to its global soil moisture products is the L-
band Microwave Emission model of the Biosphere (Wigneron et al. 2007).

Parallel to the coarse resolution mapping with SMOS L-band radiometer, the Synthetic
Aperture Radar (SAR) technique has also been widely investigated for its potential of
monitoring soil moisture. Most recent SAR missions, of interest to the soil moisture
community, are the Advanced SAR (ASAR) onboard ESA Environmental Satellite (EnviSat)
and the Phased Array type L-band SAR (PALSAR) by the Japan Aerospace Exploration
Agency (JAXA). Some capability of ASAR data (C-band) in retrieving soil moisture, in spite
of the negative effects of surface roughness and vegetation, has been reported by Paloscia
et al. (2008, 2010 and 2011) and Van der Velde et al. (Accepted for publication). The use of
an inversion algorithm based on a Neural Network method revealed to be a suitable
approach for the retrieval of soil moisture maps at different spatial scales.

Continuation of both ESA’s and JAXA’'s SAR programmes are secured via the Sentinel-1
SAR as ESA’s contribution to the Global Monitoring for Environment and Security (GMES)
programme, and PALSAR-2 as a part JAXA’'s Advanced Land Observation Satellite (ALOS)-
2. Both missions were expected to be launched in 2013 and, with their improved temporal
resolution, will open new opportunities for an operational SAR-based soil moisture product.
Candidate algorithms are the ones mentioned above.

However, inherent to any algorithm are uncertainties. For the quantification and remediation
of these uncertainties in SMOS and SAR-based soil moisture products regional soil moisture
measuring networks have been established around the world (e.g. Jackson et al. 2010). Two
of these initiatives have focused on the Tibetan Plateau and Taklamakhan. Su et al. (2011)
describe a Plateau-scale soil moisture/temperature observatory consisting of three regional
soil moisture calibration/validation sites. Each site holds a network of at least 20 stations and
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data records starting from 2006, 2008 and 2010 for the three sites, respectively. Similarly, a
comprehensive soil moisture/temperature network has been installed in the Taklamakhan
desert. The latter network is also equipped with ground instrumentation for measuring the L-
band brightness temperatures

For this project, we will use these data sets to validate the SMOS and our experimental SAR
soil moisture products from ASAR, Sentinel-1 and PALSAR-2. Via this analysis we
specifically target to reduce soil moisture retrieval uncertainties related to surface roughness
and vegetation effects. The discrete scatter modelling suite developed at the Tor Vergata
University in Rome (Bracaglia et al. 1995) will be utilize as a theoretical reference and for the
advanced interpretation of the observations.
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