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Microwave modeling of soil moisture in Oasis regional scale
based on Sentinel-1 radar images

WANG Jiao, DING Jian-li*, CHEN Wen-Qian, YANG Ai-Xia
(School of Resources and Environment, Xinjiang University / Key Laboratory of Oasis Ecology,
Ministry of Education, Urumgqi 830046, China)

Abstract; According to the latest Sentinel-1 radar system parameters and the surface characteristic pa-
rameters of the study area,this paper established a database of surface microwave scattering characteris-
tics under the sparse vegetation cover condition by AIEM model. On the basis of AIEM model numeri-
cal simulation analysis, soil moisture inversion model was constructed. The results showed that. 1)
Under the different incident angles and polarization mode, the backscatter coefficient response of soil
moisture (M) and the composite surface roughness (Z,) have obvious logarithmic correlation, respec-
tively. Soil moisture response of VV polarization is sensitive, the optimal response range is for M 0 ~
30% , Z,0 ~0.06 cm. 2) GammaMAP filtering has good denoising effect in the sentinel-1 radar data
preprocessing. The spatial distribution of soil moisture extracted from sentinel-1 images has good con-
sistency with the actual situation in the same period field in the study area. In April, the soil moisture
spatio-temporal distribution of Weigan-Kugqa river basin shows spring drought characteristics. 3) For 0
~10 cm surface soil moisture, the correlation coefficient between the measured value and simulated
value reaches 0.76, showing that this model is suitable for the extraction of soil moisture in the arid ar-
ea of a certain regional scale.
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