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Research on Rill Erosion Process and Rill Flow Hydraulics Parameters
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Institute of Soil and Water Conservation, Chinese A cademy of Science and Ministry of Water Resource,Yangling ,Shaanxi 712100)
Abstract: A dual -box system, consisting of a 2-m-ong feeder box and a 5-m long test box with 150 gradient
was used to quantify effects of run-on water and sediment on rill erosion process at down-slope section and
rill flow hydraulics parameters, as well as relationship of rill flow hydraulics parameters and sediment
delivery by rill erosion. The results showed that detachment—transport was dominated in rill erosion
processes, runoff from up-slope always caused additional sediment delivery in the rill box, the additional
sediment delivery increased with a decrease of sediment concentration in runoff from the feeder box and an
increase of rainfall intensity. Up-=slope runoff discharging into rill channel at down-slope section or an
increase of rainfall intensity resulted in that rill flow shifted from stratum flow into turbulent flow. Runoff
from up-slope had an important effect on rill flow hydraulics parameters, such as rill flow velocity, Reynolds
number and Daycy-weisbach coefficient. The relation between rill flow hydraulics parameters and additional
sediment in rill channel caused by up-slope runoff was analyzed. And a statistic model among the additional
sediment in rill channel and relative increment of rill flow velocity and Reynolds number, as well as relative
decrement of rill flow Daycy-weisbach coefficient was established.
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R 11.2% 12.3% 3 50,90, 130 mm/h
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(mm/ h) (% (%) (%)
50 15 11.18 0; 50; 75;100 4
90 15 11.26 0; 50; 75;100 4
3 130 15 12.30 0; 50; 75;100 4
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Rf cf Sf (Sfe- Sf - St)
(mm/h) . . Rt St Rft Sft s
(%) (L/min) (kg/m?) (g/ min) (L /min) (g/ min) (L/ min) (g/ min) (g/min)
0 1.56 7.2 11.2 0.33 3.8 1.96 43.3 28.2
50 50 1.98 5.3 10.5 0.47 11.8 2.15 56.8 34.6
75 1.39 3.2 4.5 0.51 7.6 1.93 122.6 110.5
100 2.01 1.8 3.6 0.54 9.0 2.29 239.3 226.7
0 6.58 10. 6 69.6 1. 10 63.0 7.76 739.9 607.2
90 50 6.24 8.9 55.7 0.90 11.0 6.92 1335.6 1268.9
75 6.84 5.2 35.8 1.02 16. 8 7.12 1359.7 1307. 1
100 6.11 3.5 21.1 1.04 35.2 7.45 1608. 4 1552. 1
0 9.58 12.5 120. 1 1.39 184.2 9.44 2315.6 2011.3
130 50 7.58 11.0 83. 1 1.50 98.4 8.97 2537.1 2355. 4
75 8.25 8.2 67.5 1.59 200.9 9.67 3078. 1 2809. 8
100 6.54 5.4 35.3 2.12 306.5 8.48 4131.4 3789.6
2 , S
2 S 2
2
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2 2
3.2
3
2
2
3
(mm/h) Rf v R , v R ,
(%) (kg/m%) (L/min) (cm/s) (cm) Re Fr f (em/s)  (cm) Re Fr /
0 7.2 1.56 12.9 0.070 389 1.553  0.277 21.9 0.179 1700 1.653  0.244
50 5.3 1.98 15.7 0. 066 450 1.942  0.177 27.4 0. 142 1683 2.319  0.124
50 75 3.2 1.39 16. 8 0. 054 393 2.314  0.125 28. 1 0.119 1448 2.605  0.099
100 1.8 2.01 20.0 0. 050 430 2.861 0. 082 36.3 0.116 1820 3.400  0.058
16.3 0. 060 416 2.167  0.165 28. 4 0. 139 1663 2.494  0.131
0 10. 6 6.58 24.9 0. 106 1141 2.443  0.112 42.2 0.297 5415 2.471 0. 109
50 8.9 6.24 26.3 0. 101 1149 2.645  0.096 46. 4 0.257 5164 2.922  0.078
90 75 5.2 6. 84 27.5 0.079 941 3.130  0.068 49.1 0.221 4689 3.342  0.060
100 3.5 6. 11 29.6 0. 069 889 3.591 0. 052 53.6 0.176 4064 4.083  0.040
27.1 0. 089 1030 2.952  0.082 47.8 0.238 4833 3.204 0.072
0 12.5 9.58 28.6 0. 151 1865 2.348  0.121 49.0 0.379 8024 2.540  0.104
50 11.0 7.58 30.6 0. 149 1971 2.531 0. 104 52.8 0.312 7110 3.021 0.073
130 75 8.2 8.25 32.1 0.113 1562 3.050 0.072 55.2 0.301 7174 3.215  0.065
100 5.4 6.54 35.1 0.088 1337 3.784  0.047 58.5 0.202 5107 4.155  0.039
31.6 0.125 1684 2.928  0.086 53.6 0.298 6854 3.233  0.070
t Rf : Re s Fr o Darcy-weisbach
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