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Research on current situation, problems, and countermeasures of
soil erosion models on Loess Plateau
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2.Key Laboratory of Soil and Water Conservation on the Loess Plateau, Ministry of Water Resources, Zhengzhou 450003,
China; 3.School of Geography and Environmental Science, Henan University, Kaifeng, Henan 475000, China)

Abstract: [Objective] This study systematically reviews the research progress of soil erosion models on the
Loess Plateau, identifies several key scientific issues that need to be addressed in model development, and
proposes corresponding countermeasures, aiming to provide references for simulating and predicting soil erosion
processes in the Loess Plateau and the construction of the digital twin of the Yellow River. [ Methods] The
research progress is reviewed in several aspects, including the development of soil erosion models, information
extraction and quantitative characterization of soil and water conservation measures, multi-spatiotemporal scale
soil erosion processes within watersheds, and the integration and coupling of multi-spatiotemporal scale soil
erosion models. Key challenges are analyzed, such as the intelligent extraction and parameterization of soil and
water conservation measures, multi-spatiotemporal scale transformation of models, cascade transport
relationships of water and sediment within watersheds, and the construction of soil erosion prediction and
forecasting service platforms based on digital twin watersheds. [Results] Currently, both domestic and

international soil erosion models struggle to accurately represent the complex geomorphological characteristics of
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the slope-gully systems on the Loess Plateau. They lack simulations of the regulatory effects of soil and water
conservation measures on water-sediment processes and thus cannot meet the scientific and technological
requirements for soil erosion prediction and forecasting in the construction of the digital twin of the Yellow River.
[ Conclusion | This study proposes to strengthen future research on the coupling mechanisms between gravitational
erosion dynamics and stochastic processes, develop high-frequency, rapid, multi-objective identification and high-
precision intelligent extraction methods for soil and water conservation measures, reveal the transformation
relationships of soil erosion under complex variations across watershed scales, and construct an integrated
forecasting model that incorporates slope erosion, gully gravitational erosion, and the regulatory effects of soil and
water conservation measures based on digital twin watersheds.
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Fig. 1 Development process of soil erosion
models on Loess Plateau
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