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and different slope gradients
(mm/min) ©) 1 2 Fr
1.0 15 5.564 7.055 6.309
1.5 15 6.037 7.190 6.614
2.0 15 6.703 6.540 6.622
0.12 m’/h
2.5 15 6.512 6.640 6.576
3.0 15 6.527 7.341 6.934
( ) 2.0 9 6.170 5.797 5.983
2.0 12 6.027 6.338 6.182
2.0 15 6.703 6.540 6.622
9° 12° 15° 18° 21° 2.0 mm/min 2.0 18 7.628 5.463 6.546
5 1.0 1.5 2.5 3.0 mm/min 2.0 21 7.899 6.772 7.336
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Fig. 2 Variations of Fr of rill flow with time
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Table 2 Experiential equations of Froude numbers (F7) varying with time under different rainfall intensities and slope gradients

(mm/min) ) R’
1.0 15 Fr=9.4586¢ "% 0.9846 0.01
1.5 15 Fr=10.265¢ 0% 0.9962 0.01
2.0 15 Fr=9.8009¢ ™" 0.9607 0.01
2.5 15 Fr=9.8372¢ %0V 0.8891 0.01
3.0 15 Fr=10.687¢ *"* 0.8539 0.01
2.0 9 Fr=10.859¢ 7% 0.9929 0.01
2.0 12 Fr=8.9855¢ 004% 0.9785 0.01
2.0 15 Fr=9.8009e " 0.9607 0.01
2.0 18 Fr=10.472¢ 07 0.9823 0.01
2.0 21 Fr=11.577¢ %% 0.9804 0.01
Fr t min
2.3 Fr Fr=63391""% (R? =0.747 9 Sig.=0.01) (2)
15° Fr=5.1668¢"15 (R* =0.886 4 Sig.=0.01) (3)
Fr 2.0 mm/min Fr I
Fr 3 3 (mm/min) S )
Fr
Fr 1
3
Fr Fr Fr
Fr Fr

2) 3) Fr
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Experimental Study of Rill Flow State on Loess Hillslope

LU Shao-juan'?, WANG Zhan-1i**", SHEN Nan'? TAN Zhen-xue®

(1 Institute of Soil and Water Conservation, Northwest A&F University, Yangling, Shaanxi 712100, China; 2 State Key
Laboratory of Soil Erosion and Dryland Farming on Loess Plateau, Northwest A&F University, Yangling, Shaanxi 712100,
China; 3 Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi
712100, China; 4 Qinzhou Sub-station of Soil and Water Conservation Monitoring, Qinzhou, Guangxi 535000, China)

Abstract: The slope flow state in rill erosion process on loess hillslope were studied by a multi-plot experiments under
simulated rainfall. The results showed that: 1) the rill flow Froude number(¥r), a judging index of flow state, decreased with
rainfall intensity and slope. The exponential equation could describe the trend. 2) The average Fr of rill flow increased with
increasing rainfall intensity or slope, which could be described by the power function equation and exponential equation
respectively, while could be described by a dual exponential equation to both factors. 3) The average Fr varied between 6.309 and
7.336, indicating that rill flow was rapid.

Key words: Loess hillslope; Rill erosion; Multi-plot; Flow state
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