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Inversion of Soil Salinity in Farmland during Bare Soil Period in
Yihe Irrigation Area Based on Sentinel-2 Imagery

WANG Jiewei', TANG Pengcheng®, LIU Xia', GAO Xiaoyu', ZHANG Dongliang’,
LIU Qi', MIAO Ze', WANG Yifan'

(1.College of Water Conservancy and Civil Engineering , Inner Mongolia Agricultural University, Hohhot 010018, China;
2.Pastoral Water Conservancy Science Research Institute of the Ministry of Water Resources, Hohhot 010020, China)
Abstract: [ Objective] This study aims to achieve efficient monitoring and dynamic assessment of soil salinity in
typical arid irrigation areas. [ Methods] The typical Yihe irrigation area in northwestern China was taken as the
study area. Various spectral indices were constructed using Sentinel-2 multispectral imagery, and surface soil
salinity data were simultaneously collected during the bare soil period. Through correlation analysis, salinity-
sensitive spectral indices were selected. Then, inversion models were established using four machine learning
algorithms—support vector machine (SVM) , random forest (RF) , LightGBM, and XGBoost—and their
accuracy was validated. [ Results] The spectral indices effectively suppressed background noise interference and
significantly enhanced the correlation with measured soil salinity. The inversion accuracy of the four models ranked
as SVM>XGBoost>LightGBM>>RF. Among them, the SVM model performed the best (R*>>0.80 for both
training and validation sets; MAE=0.85 and 0.71, respectively). Multi-temporal inversion results based on the
optimal SVM model indicated that from 2022 to 2023, the area of non-saline and mildly saline soil in the Yihe
irrigation area dominated. Highly saline areas were scattered and exhibited minimal interannual variations,

indicating a stable overall distribution pattern. [ Conclusion] This study constructs a high-precision soil salinity
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inversion model applicable to the Yihe Irrigation Area, enabling dynamic multi-temporal monitoring. It provides a

scientific basis for the early identification of abnormal salinity areas, zonal management, and differentiated

treatment, offering significant reference value for regional sustainable agricultural development and ecological

restoration in arid regions.
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Fig.1 Location of study area and distribution of sampling sites
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Table 1 Basic parameters of Sentinel-2 satellite
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Table 2 Calculation formulas of spectral indices
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Table 3 Statistical analysis of soil salinity characteristics
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Table 4 Pearson correlation coefficients between spectral

band reflectance and soil salinity
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Fig. 3 Predicted soil salinity results using different models
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