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Fig.1 The variations of runoff with the rainfall

process under different intensities
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Table 1  Statistical relationship of variations of runoff rate with rainfall duration

WK (em) WHE(°) %8 (mm/min) BRHE XA BEHKT
Slope length Slope gradient Rainfall intensi istical i Correlated coefficient Significance level
80 30 0.800 R = 0.117%% 0.91 0.01
80 30 1.040 R =0.217%% 0.86 0.01
80 30 1.700 R = 0.377°3 0.91 0.01
80 30 2.475 R = 0.647%2 0.89 0.01
80 30 2.835 R =0.977°" 0.90 0.01

F:RANEERBHFE(mm/min) ; T X FE B (min) o

Note: R stands for runoff rate of the sheet flow(mm/min); T stands for rainfall time(min) .
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Fig.2 The variations of the runoff with rainfall

intensities under different slope gradients
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Table 2 Statistical relationship of variations of runoff depth with rainfall intensities
K (cm) HRE() BRAE LEEES BEHKF
Slope length Slope gradient Statistical equation Correlated coefficient Significance level
200 10 R = 0.27 + 32.531 0.9 0.01
200 15 R =-0.88 +34.66/ 0.999 0.01
200 20 R = ~5.86 + 38.341 0.997 0.01
200 25 R =-1.99+37.341 0.997 0.01
200 30 R =-17.34 4+ 37.451 0.998 0.01

E:R A WERBRHH (mm); I KR (mm/min) ,

Note: R stands for runoff depth of the sheet flow(mm); I stands for rainfall intensity( mm/min) .
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Fig.3 The variations of the runoff with slope gradients

under different rainfall intensities
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Table 3 Statistical relationship of variations of runoff depth with slope gradients

K (em) 3 (mm/min) SRHR HXRK BEHKF
Slope length Rainfall intensity Statistical equation Correlated coefficient Significance level
200 0.800 R = 218852 52 + 17.992 0.99 0.01
200 1.040 R = - 6.9189n s~ + 37.600 0.9995 0.01
200 1.700 R = 0.7635n - 60,9577 0.9998 0.01
20 2.475 R = - 14.3456In 55 + 89,8113 0.9 0.01
20 2.835 R <~ 5.22n 1o o 1032388 0.9 0.01

H:RHMBRRWHR(nm) ;S HEHEC).

Note: R stands for runoff depth of the sheet flow(mm); § stands for slope gradient(°) .
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Fig.4 The variations of runoff with slope lengths

under different rainfall intensities

R4 MERGHERBAKNEL
Table 4 Statistical relationship of variation of runoff depth with slope length

B () A & (mm/min) gaRre LEESES 4 BEHEKY
Slape gradient Rainfall intensity Statistical equation Correlated coefficient Significance level
25 0.800 1/R = 0.029 + 1.33/L 0.91 0.05
25 1.040 1/R = 0.021 +0.81/L 0.94 0.05
25 1.700 1/R = 0.013 + 0.39/L 0.91 0.05
25 2.475 1/R = 0.0098 + 0.20/L 0.97 0.01
25 2.835 1/R = 0.0082 + 0.20/L 0.98 0.01

¥R AMBRABF I (mm) ; L R K (cm) o

Note: R stands for runoff depth of the sheet flow(mm) ; L stands for slope length(em) .
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Experimental study on runoff dynamic processes on loess hillslope

LIU Jun-e', WANG Zhan-Li''?, YUAN Yin', ZHANG Kuan-di', GAO Su-juan', CHEN Hao'
(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Northwest A & F University ,
Yangling, Shaanxi 712100, China; 2. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau ,
Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China)

Abstract: The runoff process of the sheet flow is the basic hydrologic process on the hillslope, and to reveal the
mechanism of the runoff of the sheet flow is important for the understanding of the runoff theory on hillslope. With artifi-
cial simulation rainfall tests, runoff processes of the sheet flow on loess hillslope were studied and the following results
were obtained: (1) The runoff rates varied with rainfall duration and their relationship could be described with power
function. Runoff increased while rainfall duration increased, and the change was large in the first 2 ~ 10 minutes; after
10 minutes it trended to steady. (2) Under different slope gradients, runoff depth on the slope increased with rainfall in-
tensities linearly, and the relationship could be described by linear equation. (3) Under different rainfall intensities,
runoff depth on the slope varied similarly with soil gradients and could be described by log-linear equation. (4) Under
different rainfall intensities, the relationship of the runoff depth and slope length could be described with reciprocal-linear
equation. (5) The runoff depth statistical equations could be described by multiple linear equations, and rainfall intensi-
ty affected erosion modulus most greatly, followed by slope gradient and slope length.

Keywords: Loess slope; sheet flow; runoff; rainfall intensity; slope gradient; slope length



