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Spatial Inversion of Soil Moisture in the Beijing—Tianjin—Hebei Region Using

Integrated Multi—source Data and XGBoost Algorithm
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Abstract: For improving the timeliness and spatial resolution of inverting soil moisture (SM) from remote sensing, taking the Beijing-Tianjin-Hebei
region as the study area, we integrated Sentinel-1 synthetic aperture radar (SAR), Sentinel-2 multi-spectral imaging (MSI), digital elevation mod-
el (DEM), climate data and simultaneous ground-based SM data, and used the XGBoost algorithm to construct an SM prediction model to invert
the spatial distribution of SM at the 100 m resolution level in the region. We evaluated the inversion accuracy by coefficient of determination
(R2), mean absolute error (MAE) and root mean square error (RMSE). The results show that the spatial heterogeneity of SM in the Beijing-Tian-
jin-Hebei region is controlled by topographic factors, and the contribution of different source environmental variables to the SM inversion distri-
bution is in the order of topographic factors(39.84%) > MSI (22.05%) > climatic factors (19.66%) > SAR (18.45%). The XGBoost algorithm
has a strong fitting ability, and its R* reaches 0.72, MAE and RMSE are 0.030 and 0.036, respectively. The inversion results show that SM in the
Beijing-Tianjin-Hebei region shows a zonal decrease in distribution from the northeast to the periphery. This study demonstrates the potential of
multi-source data integration combined with the XGBoost algorithm for SM monitoring in heterogeneous landscape areas.
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