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Overland Flow Resistance Law Under Different Vegetation Coverage
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Abstract: Based on the basic theory of fluid mechanics and hydraulics, the resistance characteristics of overland flow
were systematically investigated under 6 slope gradients, 7 flow discharges and 5 vegetation coverage degrees
so as to explore the resistance characteristics of overland flow under different vegetation coverage. Results
showed that the variances of Manning coefficient with flow depth, Reynolds number, and slope gradient were
closely related to the vegetation coverage. As water depth and Reynolds number increased, the Manning
coefficient increased under high vegetation coverage while showed a deceasing trend under low vegetation
coverage. The influence of slope gradient on Manning coefficient gradually decreased with vegetation
coverage degrees reducing. Under all test conditions, the Manning coefficient decreased with the increase of
Froude number, but there was a limit of this trend. The study is of scientific significance in understanding
the mechanisms of regulating slope runoff and sediment yields by vegetation.
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