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Experimental Study on Impacts of Vegetation
Patterns on Sediment Yield of Slope
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Abstract ; Understanding the changes of sediment yield and hydrodynamic parameters of slopes under different
vegetation patterns is of great significance for revealing the hydrodynamic mechanism and establishing
suitable vegetation parameters for indicating sediment processes. In this study, the variations of sediment
yield and hydrodynamic parameters of slopes with different vegetation coverage (0,30%,50%,70%,90%)
and positions (upslope, middle slope and downslope) of grasslands were analyzed by scouring test. The
results show that, grass coverage, runoff kinetic energy, runoff velocity, Fr number, Darcy-Weisbach resis-
tence coefficient, Manning's roughness coefficient and shear stress were closely related with sediment yield.
With the increase of grass coverage, runoff velocity, shear stress, sediment yield, unit stream power and
runoff kinetic energy decreased linearly, while Manning's roughness coefficient and Darcy-Weisbach consis-
tence coefficient increased significantly. When the coverage reached to the range of 50%~70%, the increase
of grass coverage couldn’t stimulate high sediment yield reduction which meant the valid coverage was 50%
and the threshold coverage was 70% in this study. With the increase of coverage, the impacts of grass posi-
tion on the sediment yield show a general rule that the sediment yield on the slope with grass cover in middle
and downslope is smaller than that in upslope. A simulation forum including coverage, unit stream power and
runoff kinetic energy was established to predict sediment yield. The results can provide important theoretical
basis for clarifying the threshold of grass coverage on sediment reduction and suitable position and implemen-
ting soil erosion countermeasures on the Loess Plateau, and for prompting high quality development of the
Yellow River Basin.
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