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Fig.l1 Relationship of sheet erosion modulus and
mean flow shear stress
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Fig.3 Relationship of sheet erosion rate and stream power
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Fig.4 Relationship of sheet erosion modulus and mean unit
stream power
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Fig.5 Relationship of sheet erosion rate and unit stream power
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specific energy
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Experimental study on hydro-dynamic mechanism of sheet erosion
processes on loess hillslope

Liu Jun’e’?, Wang Zhanli***, Gao Sujuan?, Zhang Kuandi*
(1. School of Resources and Environment , Northwest Agriculture and Forestry University , Yangling 712100, China;
2. Institute of Soil and Water Conservation, Northwest Agriculture and Forestry University , Yangling 712100, China;
3. State Key Laboratory of Soil Erosion and Dryland Farming in the Loess Plateau,Institute of Soil and Water Conservation,
Chinese Academy of Science and Ministry of Water Resources, Yangling 712100, China;
4. School of Water Conservancy and Architectural Engineering, Northwest Agriculture and Forestry University, Yangling 712100, China)

Abstract: Sheet erosion is the initial form of soil erosion evolution on a hillslope. Revealing the hydrodynamic
mechanisms of sheet erosion and determining the hydrodynamic parameters closely related to sheet erosion are of
importance to control sheet erosion effectively. The hydrodynamic mechanisms of sheet erosion processes on a loess
hillslope were studied by a simulated rainfall experiment. Results showed that: 1) In terms of the correlation coefficients
for the responsive relationships of sheet erosion modulus to mean hydrodynamic parameters in a single rainfall on the
loess hillslope, the mean parameters examined could be ranged in the order of mean cross-section specific energy >
mean stream power > mean unit stream power > mean stream shear stress. 2)In terms of the correlation coefficients for
the responsive relationships of sheet erosion rates to instantaneous hydrodynamic parameters in a rainfall process on the
loess hillslope, the instantaneous hydrodynamic parameters could be ranged in the order of cross-section specific energy
> stream power> unit stream power > stream shear stress. 3) Cross-section specific energy was the hydrodynamic index
closely related to hydrodynamic processes of sheet erosion on loess hillslope under the experimental conditions and the
best hydrodynamic parameter describing hydrodynamic processes of sheet erosion. Under the experimental conditions,
the occurrence and development of hydrodynamic processes of sheet erosion on the loess hillslope were basically driven
by the hydrodynamic functions characterized by cross-section specific energy.

Key words: shear stress, rain, experiments, loess hillslope, sheet erosion, stream power, cross-section specific energy



