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Flow velocity change and slow-flow mechanism of overland
flow under different vegetation coverage

CAI Zekang' , WANG Wei' , SHANG Haixin’ , ZHANG Kuandi’
(1. College of Natural Resources and Environment, Northwest Agriculture and Forestryf University, Yangling 712100, China;
2. School of Water Resources and Hydropower Engineering, Wuhan University, Wuhan 430072, China; 3. College of
Water Resources and Architectural Engineering, Northwest A & F University, Yangling 712100, China)

Abstract; The overland flow plays an important role in the process of soil erosion in loess areas, the study
of overland flow dynamics and slow-flow mechanism under vegetation coverage is fundamental for under-
standing the cause of soil erosion. Here, flume experiments of slopes of 12° under different combinations of
nine vegetation coverage and seven flow rates were carried out to analyze the variation of flow velocity and
slow-flow mechanism. The results show that the overland flow velocity generally decreased with the increase
of the vegetation coverage, whereas the slow-flow coefficient first increased then decreased with the increase
of the coverage. When the vegetation coverage was larger than 47.66% , the slow-flow coefficient decreased
significantly with the increase of the coverage. So, 47.66% was the critical value of the coverage, the
changes of the slow-flow coefficient with those of the Reynolds number under high or low vegetation coverage
followed different patterns around this tipping point. Finally, the formulas for calculating the velocity and
slow-flow coefficient under the simulated vegetation coverage were then derived. The verification result
shows that the formulas have high accuracy and can provide theoretical reference for the prediction of soil e-
rosion.

Key words: vegetation coverage; overland flow; flow velocity; slow-flow mechanism
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