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1

Table 1 Regression of sediment concentration w ith 1ll lengths

A B B R?
Slope Flow rate (L min™ ')
2 0.5l 0.24 1.1 0.9
5 4 0.51 0.26 107 0.97
4 0. 61 0.34 1.16 0.83
16 8 0. 61 0.34 1.2 0.81
12 0. 64 0.34 1. 46 0. 85
2 0.78 0.4 1.73 0.87
15 4 0.76 0.37 1.3 0. 85
8 0.76 0.45 1.25 0.9
2 0. 85 0.52 1.50 0.87
20 4 0. 80 0.51 0.9 0.%
8 0.85 0.51 118 0.94
2 0.8 0.5 1.0 0.94
28 4 0.8 0.51 1.0 0.9
8 0.87 0.55 1. 0.9%
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Fig.1 Detachment rate with sediment concentra ion
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Fig. 2 Detachment rate with rill length
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Fig. 3 Comparison of detachment rates computed by the analytic method with those estimated

directly from experiment data( 5,10, 15, 20°,25 )
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Fig. 4 Comparison of detachment rates computed by the analytic method with those estimated
directly from experiment data( 5,10, 15, 20°, 25")
4 (7 (9
2
R 5°,0. 65, n= 16; 10°,
0.82, n= 21;15°,0.91, n= 21;20°,0.95, n= 21; 25, 0.93, n= 21 3
2 2 2
4 3 . . , (7)
(6), ) , ;



6 : 793

1. NearingM A, Norton LD, Bulgakov D A.Hydraulics and erosion in eroding nills. Water Resources Research, 1997, 33(4) : 865~
876

2. Fosger GR,Meyer L D.Transport of soil particles by shallow flow.Transactions of the ASAE, 1972, 15(1): 9~ 102

3. NearingM A, Fosger G R, Lane L J. A process based soil erosion model for USDA Water Erosion Predidion Project Technology.
Trans. of ASAE, 1989, 32: 1 587~ 1 593

4. R s . . , 1999(2) : 162~ 169

5. Cochrane T A, Flanagan D C. Detachment in a simulated rll. Transactions of the ASAE, 1996, 40(1) : 111~ 119

6. LeiT W,Nearing M A, Haghighi K, et al. Rill erosibn and morphological evolution: A simulation model. Water Resources Re-
search, 1998, 34(11): 3 157~ 3 168

7. Franti T G, Laflen JM, Watson D A. Predicting soil detachment fran high discharge concentrated flow. Transactions of the ASAE,
1999, 42(2) : 329~ 335

8. s s . . ,2002,39(4): 476~ 482

9. R s . . ,2001,15(2): 92~ 95

ANALYTIC METHOD FOR DETERMINATION OF DETACHMENT RATE OF
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Sunmary

An analytic method for determining detachment rate of concentrated flow in erosion rills was advanced
in the paper. By making use of the functional relation of sediment load with rill length and the correspond-
ing regression parameters obtained fran simulated erosion experiments this method estimated functional re-
lations of detachment rates of concentrated flowswith rill length. Then relationship betw een detachment rate
and sedinent load in the flowing water was derived from this function. Camparison of the detachment rates
thus computed with those diredly estimated on the basis of experimental data was conduded to prove feast
bility of this method.
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