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Sediment Transport Capacity in Eroding Rill
of Purple Soil Slope

DING Lin-qiao's CHEN Xiao-yan'*, ZHAO Yu',
HUANG Yu-han', LUO Bang-lin'

1. School of Resources and Environment , Southwest University /Key Laboratory of Eco-Environments in
Three Gorges Region (' Ministry of Education) , Southwest University , Chongqing 400716 s China ;
2. State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau/

Institute of Soil and Water Conservation, CAS, Yangling Shannxi 712100 , China

Abstract: This study uses the sediment load process data in the water flow along the eroding rill to esti-
mate the maximum possible sediment concentration under different hydraulic conditions before the trans-
port capacity was estimated. The sediment delivery data were obtained from laboratory experiments invol-
ving three flow rates (2, 4, 8 LL/min) and five slope gradients (5°, 10°, 15°, 20°, 25°). Three methods
were used to calculate the sediment transport capacity of rill flow, from the actually measured maximum
sediment concentration, the fitted maximum value as well as that at zero detachment rate. The results
showed that sediment transport capacity increased linearly with flow rate and exponentially with slope gra-
dients. The flow rate had more profound impact on sediment transport capacity than the slope gradient.
Under the same slope gradient, and the slope length for the sediment load to approach the sediment trans-
port capacity became shorter with the increase in flow rate. Under the same flow rate, shorter rill length
was needed for sediment load to approach the sediment transport capacity with the increased in slope gradi-
ent between 5°~15°, and the rill length for sediment load to approach the sediment transport capacity did
not vary much under slopes of 15°~25°, There was very good consistency among the fitting relationships of
three methods of calculating the sediment transport capacity.

Key words: purple soil; rill erosion; Transport capacity
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