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Surface soil moisture retrieval using multi-temporal Sentinel-1 SAR
data in karst rocky desertification area
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Abstract: Soil moisture is the core component that links the earth's surface water cycle, energy cycle
and biogeochemical cycle, and it is also the key parameter to study the ecosystem in karst rocky desert-
ification area. The aim of this study was to retrieve the soil moisture with multi-temporal Sentinel-1 C-
band SAR data and observation equations were constructed by using the Alpha approximation model
over karst rocky desertification area. The spatial and temporal variation characteristics and the error in-
fluencing factors of the soil moisture retrieval results were analyzed. It is found that the overall change
trend of soil moisture in the observation period is highly consistent with the trend of rainfall change.
The maximum value of soil moisture and the degree of spatial heterogeneity in karst rocky desertifica-
tion area is significantly higher than those in non-rocky desertification area. The results were validated
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using ground measurements of one acquisition date, with root mean squared error (RMSE) value of
0. 059 cm’/cm’ and mean bias value of 0. 026 cm’/cm’. The method of retrieval of soil moisture by Al-
pha approximate model is applicable to karst rocky desertification area, the mixed pixel problem
caused by the surrounding complex habitat conditions of the surface soil is the main influencing factor
of inversion error. These results can provide reference to obtaining soil moisture under mountain com-
plex environment by multi-temporal observation method, and provide support for ecosystem restora-

tion and ecological industry development in karst rocky desertification area.

Key words: soil moisture,
desertification
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Fig. 1 Study area and sampling spots. Note: The left-hand section provides a sketch map of Guizhou province. The right-hand
section provides an overview of the SAR data(R: 2018/06/09VV polarization, G:2018/06/21 VV polarization, B: 2018/07/03 VV
polarization)and geomorphic type (I: Peak cluster depression, I1: Mound-peak platform, III: Erosion platform, IV : Erosion steep

slope, V: Box canyon)and sample spots of the field survey
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Table 2 Statistics of soil moisture for different acquisition dates
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T3 0.035 0.361 0.152 0. 006 0.076
T4 0.039 0.451 0. 189 0. 008 0.091
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