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Development of a SAR algorithm for soil moisture in permafrost regions
including the effect of surface roughness
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The objective of this study is to develop an algorithm for mapping soil moisture by using the spatial and temporal
distributions of the microwave backscattering coefficients of the ground surface. The scattering model that includes
Integral Equation Method (IEM) are applied to the two images of L-band Synthetic Aperture Radar (SAR) mounted
on JERS-1 taken over the Tibetan Plateau in January and August, 1993. The backscattering coefficient of the ground
surface is affected not only by soil moisture but also by the other factors such as surface roughness, vegetation and
soil composition. To obtain the values related to roughness, the ground-based measurements are carried out “GAME-
Tibet POP” in summer, 1997. Two experimental areas with different surface characteristics were selected. The soil
moisture map in August was derived from the scattering model with the relationship between two surface roughness
parameters inputted. The distribution of the calculated soil moisture on the Tibetan Plateau corresponds to the result

of the field inspection.
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