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Abstract: To improve the retrieval accuracy of soil moisture, based on global navigation satellite system-reflectometry (GNSS-R) signal data, we

proposed a satellite-borne GNSS-R soil moisture retrieval model considering soil temperature supported by random forest. The results demonstrate

that the prediction model considering soil temperature achieves a reduction in the mean absolute error and mean square error to 0.009 cm*/cm?

and 0.000 2 cm?/cm?, respectively. The linear fitting degree of it increases to 98.7%, and the standard deviation of difference between the model

considering soil temperature and the true values decreases by approximately 28.9%. The prediction accuracy of model considering soil

temperature is markedly enhanced in tropical savanna climate areas, but shows no significant improvement in wet regions. Additionally, the

spatial distribution of soil moisture inverted by this model is more consistent with actual observations. This study confirms the potential application

of random forest model in soil moisture inversion and the importance of considering soil temperature in improving prediction accuracy.
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