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Effects of Rainfall Intensity and Slope Gradient on Hydrodynamic
Characterisics of Overland Flow
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LIAO Yishan?, ZHANG Siyi?, LI Dinggiang’
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Abstract: Soil erosion is a critical environmental problem in south China. To investigate and understand erosion flow hydraulics
could help to understand the erosion processes in this region. An simulated rainfall experiment was conducted to quantify the effects
of rainfall intensity (60, 90, 120, 180, and 270 mm-h'l) and slope gradients (5°, 10°, 15°, 20°, and 25°) on flow velocity, flow depth
and unit width discharge on runoff and soil erosion processes on red earth hillslopes. The results showed that in fixed rainfall
intensity, the flow velocity increased along the slope length. The flow velocity occurring on the 20° slope was always higher than
that on the other slopes (15°, 20°, and 25°). The average flow depth increased with the increase in rainfal intensity, and higher flow
depth occurred on 10°, while lower flow depth occurred on 20° and 25° under the moderate and large rainfall intensity. In the same
slope gradient, the unit width discharge significantly and linearly increased with increasing rainfall intensity, with r>>0.91. In
addition, the unit width discharge at first increased and then decreased near 10° and 20°, respectively. The critical slope degree on
effects of dope gradient on the unit width discharge and the value was near 10°. Results from this study expanded the understanding
of the relationship among slope gradient, rainfall intensity, and erosion processes characteristics.

Key words: simulated rainfall; red soil; hillslope erosion; hydrodynamic characteristics



