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Effect of Run-on Water and Sediment on Rill Erosion

Process at Down-slope Section

XIAO Peiving, ZHEN Fen-i

(Insiiiute of Soil and Water Conservation, Chinese A cademy of Sciences and M inistry of W ater Resources,

Yangling District 712100, Shaanxi P rovince, PRC)

Abstract: A dual-box system (oneis rill box and the other isfeeder box) with 15 gradient and clay loess is used to

quantify effects of runoff and sediment from up-slope on down-slope rill erosion and sediment under different sedi—

ment concentrations and rainfall intensities. The experiment results showed that the sediment from up-slope was

completely transported, runoff from up-slope caused the additional sediment delivery at down-slope rill erosion

channel. Sediment regime in rill erosion process was always detachment— transport. T he additional sediment de—

livery caused by up-slope runoff increased with a decrease of sediment concentration in up-slope runoff or an in—

crease of rainfall mtensity-

Keywords: run-on water and sediment; rill erosion and sediment; dual-box

D) 20 cm

2 2 2

(.21 (5%
10%)

[3.4]

1 At 5 R nE ’
1.1
2

150 2m, 2m, va 2m
, PVC 2 2

2m,

30cm

:2000-11-03
: (49671051, 40071058)

(1974—), ( ) (029) 7011787, E -mail:



24 21

72 2
16m, R 8
3 50, 90, 130 mm/h, , , 1min
1, 4 , 2 )
s 0% ( ), 2,
50%, 75%  100%( ) 2 ,
) , .
(D ,
1 4 )
/ (0)/ / /
(mm- h™}) % % ’
P~ s> P N =, S =
TRNE R0 I0  3 bArRokokib R i
2 90 15 11.26 0,50, 75,100
130 15 12.30 0,50, 75,100 "
4 ( th) (RI)
1.2 (Rr) (R + Ry) .
2
C ’ ( ) )
Sri
: 10 mm PVC ) ( ;’) o
- -
. PVC , (S D). Spe> Sy
S
) 15¢m o ’
’ 30 em S( 2 , , 15
10% 12% 1.18 1.21g/cem’ 1d. 30 S
mm/h )
2
/
(mm* h™ l) / / / / / / / /
% (L min™ 1) (kg m~ ) (g' min~ 1) (L min™ 1) (g' min~ ') (L 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
2.1 ,
2 , , )
S s

, Ellison



25

( 3
3
Rz
50mm/ h S= 609. 54 ¢, -2 0.9747
90 mm’h S= 3611 Cf_o'(ﬁ73 0.7104
130mm/ h S=1292 C/’O' 1249 0.9916
2 ,
S= 2.IR>"™°, r= 09169
2.2
(Sr Sy
50mm/h 90 130mm/h,
Sr 4 12g/min 11 63 98 306g/ min,
Sre 43 239 g/ min 740 1 608 g/ min

2315 4131g/min 1

6000 r —o—50mm/h (0. 1g/min)
= 5000 —&— 90mm/h
5 —A— 130mm/h
{UQ 4000
]
R 3000 |
R
g 2000 |
1000 |
0
B (6] /min
1
3 )
S
50 mm/ h 90 130mm/h ,S 28
226 g/min 607 1552 g/min 2 011

3 790g/m1n )

2.3
2
50mm/h . 7.2 1.8
kg/ m’ |
26.91kg/m’ 114.63 kg/m’;
90 mm/h . 10. 6 kg/ m’
3.5kg/m’ |
137. 15 293. 64 kg/m'’;
130 mm/h 12.54
kg/ m’ 5.4kg/m’,
274.46kg/m’ 547. 49
kg/m3
, 50mm’h ,
2.94 ; 90 mm/’h s
9.81 130 mm/h ,
3.04 o)
50kg/m’, 208 ¢/ min.,
20°
, 50 kg/m”,
600 + —O— 50mm/h
~ —8—90mm/h
', 900 —A— 130mm/h
B 400
8 300
D
41 200 |
2
¥ 100

BtfE]/ min

(T4 % 38 M)



38 21
(3) ,
B ’ 5 (3) B
[5]
3.2 , ,
Dr. Angus. A. Sanson ,
wll]
[ 1
, [1] [J]. , 1990(2):
R 27—29.
[2]
, (1) (11 , 1994(3):12—15.
[3] [J]. , 1992
(1):1—5
[4] .o [M].
' 2) , 1990.
’ ; X [5] . [M].
’ ’ , 1994.
(L% 25W)
3 4 i ’
[ I
(n ; [1] [
5 , 1992, 6(2): 17—23.
, — [2] ,
[J], ,1998,53(5) : 422—428.
(2) [3] Huang C, Well L K, Norton L D. Sediment transport
S capacity and erosion processes: concept and reality[J].
S Earth Surface Processes Landforms. 1999, 24: 503—
’ 516.
[4] Fendi, Zheng, Chi-hua Huang, Norton L D. Vertical
(3) ’ hydraulic gradient and run—on w ater and sediment effects
> on erosion processes and sediment regimes[J]. Soil Sci.
2.94 9.81 Soc. Am. J. 2000, 64(1): 4—10.
[5] Ellison W D. Soil erosion studies — Part I[ J]. Agric.
(4 Eng. 1947, 28: 145—146.
[6] ) . [M].

,2000: 95—104.



