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Runoff and sediment yield process on sand
covered slope under simulated rainfall
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Abstract: [Objective] The runoff and sediment processes on sand covered slop were studied to provide
basis for revealing aeolion-fluvial interaction in wind and water erosion crisscross region. [Method) Rainfall
was simulated indoor with 3 rain intensities (0. 5,1. 0 and 1. 5 mm/min) and 3 topdressing ways (sand
slope, half of sand slope and bare slope) to analyze the runoff and sediment characteristics. [Result] Com-
pared to bare slop,sand slope delayed the initial runoff by 1—30 min. The sand covered slope made the
process of runoff and sediment more complex and the phenomenon of multimodal multi-valley appeared.
The cumulative runoff and sediment yield were significantly linearly related to rainfall duration with corre-
lation coefficient of above 0. 9. The cumulative runoff and cumulative sediment yield also related with corre-
lation coefficient of above 0. 90. [Conclusion] The sieved sand slope aggravate erosion occurs in a certain
extent.
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Fig. 1 Experiment device of simulated rainfall
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Table 1 Characteristics of tested soil particles in rainfall simulation %
o Hiki (0. 002 mm) WA (0. 002~0. 02 mm) ki (0. 02 mm)
Sample Clay Powder Sand
# + Loess 12.93 82.55 4.52
7>+ Sandification 0.72 14. 38 84. 90
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Fig. 2 Schematic diagram of sand sediment scheme for simulating sand-covered slope
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Table 2 Relationship of runoff initial time and rainfall intensity for sand-covered slope min
R 3 /(mm * min~!) £ 4] £V Y To U Y T (D
Rainfall intensity Sand slope Half of sand slope Bare slope
0.5 44,45 15.63 7.00
1.0 37.03 11.62 10.01
1.5 20.57 11.42 0. 83
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Fig. 3 Change of flow sediment yield under different rainfall intensities for different sand-covered slopes
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Fig. 4 Change of runoff under different rainfall intensities for different sand-covered slopes
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Fig. 5 Change of sediment yield under different rainfall intensities for different sand-covered slopes
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Table 3 Relationship between cumulative runoff and rainfall duration under different

rainfall intensities and sand-covered slops

U/ (mm » min— ) A VbW Sand slope 2y HE Half of sand slope Jo Vb 9 if Bare slope
Rainfall intensity 77 & Equation R? J5 # Equation R? 77 #2 Equation R?
0.5 Y=5.940t—2.726 0. 957 Y=0.993t—2.481 0.998 Y=4.132t+15.870 0.991
1.0 Y=7.067t+2.645 1. 000 Y=38.745t+4. 218 0.997 Y=9.474t—1. 339 0.995
1.5 Y=13.180r—21. 332 0.995 Y=9.269t—2.860 1. 000 Y=12.929:+18. 748 1. 000
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Table 4 Relationship between cumulative sediment yield and rainfall duration under

different rainfall intensities and sand-covered slops

3% /(mm » min~!) 2 Vbl Sand slope

Y3 i Half of sand slope

JC VP Y ifi Bare slope

Rainfall intensity 77 & Equation R? J5 & Equation R? J5 % Equation R?
0.5 Y=0.591¢+3. 467 0. 940 Y=1.493t+2.618 0.964 Y=0.436¢—1.186 0.976
1.0 Y=0.786r—3.942 0.962 Y=1.765¢t+0. 265 0. 986 Y=0.723t—1. 254 0. 989
1.5 Y=1.581¢t+3.941 0.975 Y=1.776:—0.495 0.995 Y=2.963t+0.412 0.995
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Table 5

Relationship between cumulative runoff and sediment yield under different

rainfall intensities and sand-covered slops

4= ¥b Y5 Sand slope

Ti5®/(mm » min 1)

by Half of sand slope

TCVP Y i Bare slope

Rainfall intensity Ji # Equation R? Ji 7 Equation R? Ji # Equation R?
0.5 y=0.068x! 18 0.910 y=0.0012%010 0.997 y=0.1472"0% 0.961
1.0 y=0.1562"-017 0.962 y=0.076x"1% 0.994 y=0. 143061 0.998
1.5 y=0.2102° 87 0.907 y=0.0322" 131 0.973 y=0.094x" 16 0.996
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