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Effects of Raindrop Impact on Rill Erosion Characteristics on Loess Hillslope

Shen Haiou' Zheng Fenli'? Wen Leilei' Lu Jia' Jiang Yiliang'
(1. College of Natural Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China
2. State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau, Institute of Soil and Water Conservation ,

Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China)

Abstract; A rainfall simulation study was conducted to examine the effects of raindrop impact on rill
erosion characteristics on the loess hillslope. The experimental treatments included three rainfall
intensities (50, 75 and 100 mm/h) of representative erosive rainfalls on the Loess Plateau and three

° and 20°) of rill erosion occurrence. Each experimental treatment

common slope gradients (10°, 15
included two surface treatments; with and without raindrop impact through placing the nylon net over the
soil pan. The results showed that eliminating raindrop impact caused decreases in stable runoff rates and
sediment concentrations; soil loss was induced and rill erosion was decreased by 28. 1% ~47.7% and
20.2% ~38.6% , respectively; the increase in the contribution of rill erosion to hillslope soil erosion was
induced. After eliminating raindrop impact, the effect of slope gradient on rill erosion was the same as
that in treatments with raindrop impact; but the effect of rainfall intensity on rill erosion was increased.
With regard to treatments with and without raindrop impact, both rill density and degree of rill dissection

were increased with increase in rainfall intensity or slope gradient; but the changes of rill inclination angle

were complex. Thus, rill density and degree of rill dissection were the optimal indicators to describe rill
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morphological characteristics. The results also indicated that raindrop impact had indirect influence on rill

channel shape. That is, the degree of variation in rill width and rill depth was decreased, and rill

channel shape was more inerratic after eliminating raindrop impact. With regard to treatments with

raindrop impact, rill width — depth ratio was decreased with rainfall intensity or slope gradient increase.

For treatments without raindrop impact, rill width — depth ratio was also decreased with increase in slope

gradient, but it was slightly increased as rainfall intensity increased.

Key words: Rill erosion
hillslope
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Tab.1 Design of experimental treatments
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Tab.2 Comparison of runoff, soil loss and rill erosion for treatments with and without raindrop impact
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Tab.3 Comparison of hydrodynamic parameters of plume in rill for treatments with and without raindrop impact
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Fig. 1 Relationships of rill erosion rate with rainfall intensity and slope gradient
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