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Smulation study on the dynam ic rill erosion processes

model validation with laboratory exper ments
Yao Churmei', Lei Tingw ut? Zhang Q ingw en’, Mark Nearings, ShaoM ing’an2
(1 Ccollege o Hydraulic and Civil Engineering, ChinaA gricultural U niversity, B eijing 100083, China;
2 Institute o Soil and W ater Conservation, ChineseA cademy o Sciences & M inistry of W ater Resources,

Yangling 712100, China; 3 Southw estW atershed Research Center, 2000 E A llen Rd. Tucson, A Z 85719, USA)
Abstract: A seriesof laboratory experimentsw ere conducted to verify the smulation model for the dynam ic pro-
cess of rill erosion and evolution The experimentsfocused on the validation of the dynam ic processesof rill flow,
the gatial variation of hydraulic paraneters, the il detachment, trangort and deposition; the verification of
tenporal and atial evolution of rillmorphology, including rillw idth, flow depth, aswell as the local slope gra-
dients and the validation of feedback effect of local rill morphology change as affected by erosion and deposition
on rill flow. The wilmaterial usedw as a sandy loan. Three slopes 3%, 5% and 7% and 3 flow rates 7 6, 11
4 and 15 2L /minwere used in the experiments N umerical simulationsw eremade on the same conditions as the
expermentsfor different casesfor themodel verification Simulated flow velocity values along the rills, sediment
concentrations at the rill endw ere comparedw ith those from the experments The results show ed that themodel
prediction w as consistentw ith them easured patternsof morphological changes as the rill evolved, w hich suggests
that themodel itself and the feedback loops in the model betw een erosion, bed morphological changes, and hy-
draulicsw ere adequate to describe the trend and characteristics of rill erosion dynamics
Key words rill erosion; dynamic process smulation; model validation; laboratory experments
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