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Abstract: [ Objective] This study aims to accurately identify gully erosion susceptibility in the black soil region of
northeast China using machine learning models. A primary focus is placed on evaluating the cross-watershed
transferability of these models, thereby providing a robust scientific basis and decision support for developing
conservation strategies and ensuring national food security. [Methods] In response, this paper constructs a cross-
watershed prediction framework based on the Hebei and Shuangshan watersheds. The Shuangshan watershed
served as the training set, while the Hebei watershed was designated for validating the model’s applicability across
different catchments. First, three widely used models-Random Forest (RF), Support Vector Machine (SVM) ,
and Logistic Regression (LR) were selected based on a bibliometric analysis. Subsequently, gully erosion
susceptibility models were established based on 15 factors, including topography, hydrology, and human

activities. Their performance and transferability were validated via post-hoc validation under cross-watershed
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extreme rainfall years. [Results] 1) The RF model performs optimally (AUC=0.96), with the area proportion of
regions above the moderate sensitivity level reaching a total of 78.7% ; 2) Verification based on newly formed
gullies from two extreme rainfall years (2019 and 2021) demonstrates that the overlap between newly formed
gullies and high-sensitivity areas exceeds 52.0%; 3) Catchment area, distance to rivers, and river network
density are key driving factors. Furthermore, the interaction between human activities and natural factors
significantly promotes gully development. [ Conclusion] This research establishes a scientific framework for gully
erosion control and sustainable land management in the black soil region of northeast China through cross-
watershed modeling and validation under extreme rainfall years.
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Fig.1 Geographical locations and overview of the Hebei and Shuangshan watersheds
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