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Fig. 1 FY-3E GNOS-R surface specular point
trajectories from June 1 to 3, 2023
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Fig. 2 Flowchart of soil moisture inversion
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Fig. 3 Global distribution of mean land surface
effective reflectivity of GNOS-R specular points
calibrated by FY-3E satellite from February
15 to November 30, 2023
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Fig. 4 The probability density distribution of surface reflectance and the cumulative probability density

distribution before and after fitting for three types of systems
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Abstract: Based on nearly one year of GNSS-R data from the GNSS occultation sounder [[ (GNOS-1I)
onboard the Fengyun-3E(FY-3E) satellite, this study conducted global soil moisture inversion model-
ing and evaluated the inversion results from different satellite systems and their combined observa-
tions. The results indicate that there are systematic biases in the reflectivity distributions calibrated by
the reflected signals of BDS, GPS, and Galileo. However, the inversion results based on different
systems have similar accuracy. The predicted soil moisture values show good consistency with the
level 3 soil moisture products provided by the SMAP satellite, with a correlation coefficient of 0. 855
and an unbiased root mean square error of 0. 063 cm’/cm®. When combining different systems for
inversion, the cumulative distribution function matching method was used to recalibrate the effective
reflectivity of each satellite system’s observations, which further improved the accuracy of surface soil

moisture inversion.
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