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Abstract: The infiltration-runoff processes of slopes during rainfall were of significance in the mechanism study
of rainfall-induced landslides, debris flows, and other geological disasters. To realize the numerical simulation

of the whole rainfall infiltration-runoff process and further improve the computation efficiency, a coupling mod-
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el and its total governing equations were derived from the 1D kinematic wave equation and the 2D k-based Rich-
ards’ equation, with the rainfall infiltration surface deemed as the internal domain of the runoff and the seep-
age. Then the numerical manifold method (NMM) was used to solve the total governing equations, and the
computation program was compiled to simulate the rainfall infiltration-runoff processes of slopes. The numerical
analysis results showed that, the coupling model solution is in good agreement with the experimental data and
previous results, verifying the validity and reliability of the proposed model. The higher the rainfall intensity is,
the earlier the runoff producing time will be; the deeper the ponding depth is, and the wider the influence range
on the water distribution within the slope will be. The proposed model can truly reflect the whole rainfall infil-
tration-runoff process of the slope, and provides a calculation basis for the analysis of various geological disas-

ters induced by rainfall.
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Table 1  The rainfall intensities
case number 1 2 3 4 5
rainfall intensity / /( m/min) 2.502%x1073 2.085%x1073 1.668x107° 1.251x1073 8.340x107*
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