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Runoff Scouring Experiment on Sand-covered Slope
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(1. State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China , X1’ an University of
Technology,Xi’an 7100483 2. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau ,
Yangling , Shaanxi 7121003 3. Soil and Water Conservation Station of Chenggu County, Hanzhong, Shaanxi 723200)
Abstract: Through the simulations of freezing and water scouring test, two water discharges (1,2 L/min),
two soil treatments (unfrozen slope, frozen slope) and four sand coverings (0, 1, 2, 3 cm) were compared to
study the effects of the different treatments on runoff and sediment yield on the Loess slope. The results
showed that: (1) Under the same flow conditions, the initial runoff time of the sand-covered slope was pro-
longed, and the extension effect was more obvious as the sand cover thickness increased, however, the initial
runoff time was shortened by freeze-thaw action. When the peak value increased, the peak current time of
output flow and sediment yield were asynchronous. (2) Under different flow conditions, the total output of
different slopes was 1. 02~1. 28 times of that of the control slopes, then the total outputs of freezing slopes
and freezing-covered slopes were significantly different from the control slopes (p < 0. 05 ). The total
sediment yield of the slope was 1. 97~10. 94 times of that of the control slope. The total sediment yield of

the frozen slope, the control-covered slope and the frozen-covered slope were significantly different from the
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control slope (p < 0.05). (3) Under the different flow conditions, the trend of runoff intensity of the same

treated slope is roughly the same with runoff time. The trend of the runoff intensity of bare slope is steady

with the runoff time; however, the runoff intensity’s fluctuating degree is larger. Sand cover is the main

factor affecting the sediment yield of slope. Under the same flow rate, the runoff intensities of different

treatment slopes were roughly divided into two kinds, “rapid rise-relatively stable” and “relatively stable”.

(4) Under the same flow conditions, the runoff intensity on the bare slope was greatly influenced by the

freeze-thaw action. The effects of freeze-thaw and the overburden slope on the sediment yield were large, and

the effect of freeze-thaw on sediment yield was greater to bare slope than that to sand-covered slope. The

effect of sand cover on the sediment yield was greater than that of the soil under unfrozen soil condition.

Keywords: runoff scour; freeze-thaw; sand—covered slope; runoff and sediment yield
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