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This study presents two methodologies retrieving soil moisture from SAR remote sensing data. The study is based
on Sentinel-1 data in the VV polarization, over a site in Urgell, Catalunya (Spain). In the two methodologies using
change detection techniques, preprocessed radar data are combined with normalized difference vegetation index
(NDVI) auxiliary data to estimate the mean soil moisture with a resolution of 1km. By modeling the relationship
between the backscatter difference and NDVI, the soil moisture at a specific NDVI value is retrieved. The first
algorithm is already developed on West Africa(Zribi et al., 2014) from ERS scatterometer data to estimate soil
water status. In this study, it is adapted to Sentinel-1 data and take into account the high repetitiveness of data in
optimizing the inversion approach. Another new method is developed based on the backscatter difference between
two adjacent days of Sentinel-1 data w.r.t. NDVI, with smaller vegetation change, the backscatter difference is
more sensitive to soil moisture. The proposed methodologies have been validated with the ground measurement
in two demonstrative fields with RMS error about 0.05 (in volumetric moisture), and the coherence between soil
moisture variations and rainfall events is observed. Soil moisture maps at 1km resolution are generated for the
study area. The results demonstrate the potential of Sentinel-1 data for the retrieval of soil moisture at 1km or even
better resolution.


