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SOIL MOISTURE ESTIMATION BY RADAR DATA BASED 
ON MULTIPLE REGRESSION

N. V. Rodionova

Abstract. Regression models are constructed to estimate soil moisture based on the correlation of radar data with 
ground measurements. Two stations in Germany (Falkenberg and Gevenich), included in the ISMN 
(International Soil Moisture Network), have been selected for ground-based soil moisture measurements.
Sentinel 1 satellite data is used as radar data. Multiple regressions with a determination coefficient up to 0.91 are 
constructed. It is proposed to use not only radar, but also meteorological data in regressions, which allows 
increasing the determination coefficient and reducing the regression standard error. For the possible spread of 
regressions obtained for one territory to another territory, two criteria are offered: the proximity of the values of 
the Selyaninov hydrothermal coefficient (HTC) and the similarity of the soil texture. As an example of using 
regressions, a station in Ryazan region is proposed.

Keywords: ground and satellite measurements; volume soil moisture; Spearman correlation coefficient; multiple 
regression; HTC; soil texture
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R2
y
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Falkenberg, 2019 , sm_8 
1 38.3 1.8 - - - 0.395 6.5
2 39.74 1.73 0.12 - - 0.397 5.49
3 33.02 1.22 -0.23 -0.59 - 0.82 3.02
4 37.56 1.39 -0.16 -0.59 -1.67 0.91 2.15
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