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Smulation study on dynam ic rill erosion processes

mathematical modelsand FBEM formulation
Lei Tingw u“?, Yao Churmei® , Zhang Q ingw en’, Mark Nearings, ShaoM ing’anz, M ei Shuli*
(1 College o Hydraulic and Civil Engineering, ChinaA gricultural U niversity, B eijing 100083, China;
2 Institute of Soil and W ater Conservation, Chinese A cademy o Sciences, M inistry of W ater Resources,
Yangling 712100, China; 3 Southw estW atershed Research Center, 2000 E A llen Rd. Tucson, AZ 85719, USA;
4 College o Science, B eijing U niversity of A eronautics and A stronautics, B eijing 100083, China)

Abstract: A seriesof mathen aticalmodelsw ere formulated for the dynam ic simulation of the hill slope rill erosion
of homogeneous =il body under concentrated flow. The models include the following components the
continuation equation of water flow in rills of variable width based on mass conservation; the hydrodynamic
equation of rill flow based upon momentum conservation; the sediment trangortation equation based on mass
conservation; il detachment equation based on the probability of turbulent bursts aswell as the equation of
sediment deposition of the first order. Themodel takes into acoountsof the interdependent feed back loop of rill
morphology, hydrodynamics, il erosion, and sediment deposition Numerical formula with finite element
method for the hydrodynamic and sedmentation processes were given for sequential slution to the model
equations The smulation proceduresw ere outlined
Key words rill erosion; model; dynanic processes finite elanent methods hydrodynanics probabilistic
modeling
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