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Abstract: Winter wheat is one of the most important food crops in China. Monitoring the soil moisture over
winter wheat covered surface can help to solve the problem of poor harvest of winter wheat and waste of
agricultural water due to soil water supply. In order to reduce the influence of winter wheat on radar
backscattering coefficient in the process of microwave remote sensing retrieval of soil moisture covered by
winter wheat, based on the Synthetic Aperture Radar (SAR) data carried by Sentinel-1 and the MultiSpectral
Imager (MSI) data carried by Sentinel-2, combined with the water cloud model, the collaborative inversion of
soil moisture over winter wheat mulching surface is carried out. Firstly, based on the MSI data from Sentinel-2,
a new vegetation index called Fusion Vegetation Index (FVI) is defined for inversion of winter wheat moisture.
Secondly, a semi-empirical soil moisture inversion model based on active and passive remote sensing data is

developed to correct the influence of winter wheat on radar backscatter coefficient. Finally, by taking a
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winter wheat field in Henan Province as the study area, the comparative experiments of soil moisture inversion

are carried out under six combinations, which are composed of two vegetation indexes, Normalized Difference
Water Index (NDWI) and FVI respectively, and three types of polarization data, VV, VH and VV/VH
respectively. Through the experimental results, FVI shows a better performance than NDWTI in reducing the

influence of winter wheat on radar backscatter coefficient. Meanwhile, among the six inversion combinations,

the one of FVI and VV/VH achieves the optimal inversion precision, with a determination coefficient of 0.7642,

a Root Mean Square Error of 0.0209 cm?®/cm?®, and a Mean Absolute Error of 0.0174 cm?®/cm?, demonstrating

the application potential of the soil inversion model developed in this paper.
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