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A mathematical model for rainfall erosion of steep soil slope and its solution

CHEN Yi-jun®? XUE Qiang’, SUN Ke-ming?, ZHAO Ying', WAN Yong"
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences,
Wuhan 430071, China; 2. School of Mechanics and Engineering Sciences, Liaoning Technical University, Fuxin, Liaoning 123000, China)

Abstract: A mathematical models for rainfall erosion of the soil steep slope is established, which consists of the control equation of
overland flow in inter-rill of soil steep slope, the control equation of water flow in rills of variable groove width of soil steep slope,
the continuation equation of sediment in inter-rill of soil steep slope, and the continuity equation of sediment in rills of variable
groove width of soil steep slope. Through the probability distribution of turbulent flow, the soil erosion equation is determined. The
expressions of sediment source/sink terms and rill height and width are determined. To solve the model, two methods are used in
combination. The finite element method is applied to discretize the mathematical model that consist of hydrodynamic equation, the
motion equation, and the sediment continuity equation in space; and the finite difference method solves the problem in time domain.
In this way, we could obtain the numerical calculation formula and the specific solution to the model.
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