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Fig. 1  Variation of sheet flow runoff rate with time under different

rainfall intensities
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Fig. 2 Variation of sheet flow runoff rate with time under different slopes
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Table 1 Statistical relationship of variations of runoff rate with

rainfall duration under different rainfall intensities

GRS LIPS 4

) ) ) 2L KT
Rainfall intensity Correlation
Statistical relationship Significance
(mm min ") coefficient
1.00 y=0.119Ln(x) +0.759 0. 886 <0.01
1.33 y=0.213Ln(x) +0.807 0.945 <0.01
1.67 ¥=0.279Ln(x) +0.992 0.969 <0.01
2.00 y=0.489Ln(x) +0. 847 0.990 <0.01
2.33 y=0.353Ln(x) +1.25 0. 965 <0.01

Wy, W% (mm min =) ;x, FEF U7 (min) Note: y, runoff rate

(mm min ~") ;x, rainfall duration( min)
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Table 2 Statistical relationship of variations of runoff rate

with rainfall duration under different slopes

W LT LIBT3

BEVEKF
Slope gradient Statistical Correlation
Significance
(°) relationship coefficient
9 y=0.189Ln(x) +1.01 0.963 <0.01
12 y=0.245Ln(x) +0.990 0.971 <0.01
15 y=0.279Ln(x) +0.992 0. 969 <0.01
18 y=0.235Ln(x) +1.14 0.980 <0.01
21 y=0.166Ln(x) +1.31 0.913 <0.01

1y, 2K (mm min 1Y sx, B 7 B (min) Note: ¥, runoff rate

(mm min ") ;x, rainfall duration( min)
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Table 3  Statistical relationship of variations of runoff depth

with rainfall intensities

b g 220577 T4 Statistical 40 ¢ 22 %L Correlation i 5 1k 7K S

Slope(°) relationship coefficient Significance
9 H=9.90 "% 0. 984 <0.01
12 H=12.21"% 0.974 <0.01
15 H=15.0 1% 0.972 <0.01
18 H=16.5 [>%* 0.976 <0.01
21 H=18.2 "% 0. 994 <0.01

W H, AR (mm) ; 1, 5% (mm min~') Note: H, runoff

depth(mm) ;7, rainfall intensity( mm min ")
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Fig. 4  Variation of sheet flow runoff with slopes
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Table 4  Statistical relationship of variations of runoff depth with slopes

R 53 B2 AH K FR B e
Rainfall intensity Statistical Correlation E?}i@ wr
(mm min ") relationship coefficient Significance
1. 00 H=2.618"%! 0.988 <0.01
1.33 H=2.84 8" 0.992 <0.01
1.67 H=5.94 S 0.970 <0.01
2.00 H=12.0 83 0.909 <0.01
2.33 H=16.3 $"*% 0. 909 <0.01

W H, R AW (mm); S, ¥ & (°) Note: H, runoff depth
(mm) ;S,slpoe(®)
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SIMULATED-RAINFALL EXPERIMENTAL STUDY ON RUNOFF
OF SHEET FLOW ON LOESS HILLSLOPE
Liu Jun’e'” Wang Zhanli®*" Gao Sujuan' Zhang Kuandi* Chen Hao'® Wang Sha'’
(1 College of Natural Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China)
(2 Institute of Soil and Water Conservation, Northwest A & F University, Yangling, Shaanxi 712100, China)
(3 State Key Laboratory of Soil Erosion and Dryland Farming in the Loess Plateaw, Institute of Soil and Water Conservation
Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China)
(4 College of Water Resources and Architectural Engineering, Northwest A & F University, Yangling, Shaanxi 712100, China)
Abstract Sheet flow runoff on loess hillslope was studied through simulated rainfall experiments, under the condi-

tions of rainfall intensities of 1.00,1.33,1.67,2.00,2.33 mm min 'and slopes of 9°,12°,15°,18°,21°. Results show
that 1) regardless of rain intensity and slope degree, the runoffs displayed a general trend in rate, that is, increasing first

and leveling off late, however, the turning point came 5 min earlier in treatments of rain intensity than in treatments of
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slope degree, and the variation could be described with a logarithm equation y =aln(x) +b; 2) depth of the sheet flow
runoff varied with rainfall intensity and slope gradient as well, which could be described with a power function equation
H =al' and H = a$ ' respectively; 3) the integrated response of the runoffs in depth to rainfall intensity and slope gradient

1.01 0. 490
S

could be described with a dual power function equation H =3. 83/ , and the response to rainfall intensity was grea-

ter than to slope gradient; and 4)the effect of sheet flow runoffs on sheet erosion was significant, and varied with rainfall

1.21 .
and a linear equa-

intensity and slope gradient, which could be described with a power function equation M =0. 0 378 H
tion M =0.235 H - 3. 48 respectively.
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