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Abstract: [ Objective] This study aims to investigate the remote sensing spectral characteristics of soil wind
erodibility and remote sensing estimation methods in bare farmland. [ Methods] Kangbao County in Zhangjiakou
City was selected as the study area. Based on the measured data of surface soil samples from bare farmland,
original spectral reflectance, reciprocal reflectance, and logarithmically transformed reflectance of Sentinel-2A
were extracted. Four machine learning models-random forest (RF), support vector machine (SVM) , partial least
squares regression (PLLSR), and backpropagation neural network (BPNN)-were employed to estimate and model
the soil wind erodibility factor (EF). [Results] 1) The overall reflectance of bare farmland in the study area was
relatively low. Reciprocal and logarithmic transformations of reflectance enhanced the spectral response to soil

physicochemical properties influencing EF. Bands B1, B2, BS, B10, and B11 could serve as sensitive bands for
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EF estimation. 2) The estimation accuracy of EF by the RF, SVM, PLSR, and BPNN models tended to
stabilize with the increase in feature variables. The RF model achieved the best estimation performance with fewer
feature variables, yielding an R* of 0.836 and a root mean square error (RMSE) of 0.041. 3) The EF values of
bare farmland soil in the study area were mainly concentrated between 0.7 and 0.9, accounting for more than 87 %
of the total farmland area, indicating that the farmland soil in the study area had relatively weak resistance to wind
erosion. [ Conclusion] The combination of Sentinel-2A data and machine learning models enables effective

estimation of soil wind erodibility in bare farmland, providing technical support for the assessment and prevention

of wind erosion disasters in farmland.
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Fig.1 Location of the study area and sampling sites
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Fig. 2 Soil sample texture of bare farmland in the study area
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Table 1 Physicochemical properties and EF of soil samples
from bare farmland in the study area

B Bk ByRL/ WAL/ AL BKRIR EF
W% % %o /% /%

e KA 1.79 57.25 67.98  3.82 6.00 0.94
/M 0.29 31.33 4259  1.18 410 0.52
K1 {E 0.86 43.29 56.06 198 579 0.71
i 2 0.32 641 635 056 045 0.10
SRR/ Y 3773 1481  11.32  28.26  7.90 14.42
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