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Effect of Scarp on Rill Erosion®

Li Yanmin, AnYi?, Liu Qingquan®
('Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)
Abstract: It is commonly observed in both laboratorial and in situ experiments that the development of rills on
hillslope are accompanied by the generation of scarps — a kind of steep landform. The development of scarps
involves three coupling processes: overland flow on slopes, soil erosion in rills and the sediment transport along
the rill.  Whether these three processes could forming a positive feedback loop is crucial. A numerical model of
the scarp development which describes these three coupling processes is built up to study the characteristics and
the mechanism in the scarp evolution. The runoff process is described with the diffusion wave model, the soil
erosion and sediment transport processes is modeled with an experimentally formula and a non-saturating
sediment transport model respectively. The following conclusions are obtained: 1. the connection between scarp
development and the slope of upper and lower reaches is weak if the inflow water is close to saturated at the top of
the scarp; 2. the evolution of the scarp is directly connected with the slope of the scarp section, the coupling
processes of runoff, erosion and sediment transport will result a more gentle variation of the landform if the lateral
inflow is not concerned.

Key words: rill, erosion, overland flow, scarp
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