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Abstract: [Objective] The research is to quantify the effects of upslope runoff on loessial hillslope ero-
sion pattern evolution process and erosion sediment. [Method) An experimental equipment, consisting of a
water feed installation and a test box,is used to quantify a contribution of upslope runoff to hillslope ero-
sion and sediment during erosion pattern evolution processes from sheet erosion to rill,and then to gully at
different rainfall intensities and slope gradients by using simulated rainfall. [Result] The results show that
upslope runoff discharging into downslope section greatly quickens the speed of erosion pattern evolution
and largely increases hillslope sediment yield. Meanwhile, hillslope erosion and sediment process corre-
spond to erosion pattern evolution process. At the same rainfall intensity and slope gradient, hillslope sedi-
ment yield and the net sediment delivery caused by upslope runoff obviously increases as the upslope runoff
rate increases. The net sediment deliveries caused by upslope runoff account for 15.39% to 67.87% of the

total sediment delivery, which is affected by rainfall intensity, slope gradient, erosion pattern evolution
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process. The relationship between hillslope sediment yield and the upslope runoff rate is expressed as expo-

nential function. [Conclusion) Upslope runoff rate has great influences on erosion pattern evolution and

the sediment yield process of loessial hillslope

Key Words: upslope runoff; erosion and sediment contribution; erosion pattern evolution; simulated

rainfall ; loessial hillslope
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Table 1 Experimental design for studying effects of upslope runoff on loessial hillslope erosion and sediment
W5/ (mm « h™1) W/ () Wi 7K R/ (L e min™h)
Rainfall intensity Slope Upslope runoff rate
15 0 1.33 2.67 5.33 8. 00 10. 67 13.3 16. 00
50 20 0 1. 33 2.67 5.33 8. 00 10. 67 13.3 16. 00
25 0 1. 33 2.67 5.33 8. 00 10. 67 13.3 16. 00
15 0 2.00 4.00 8.00 12. 00 16. 00 20.00 24. 00
75 20 0 2.00 4,00 8. 00 12. 00 16. 00 20. 00 24.00
25 0 2.00 4. 00 8. 00 12.00 16. 00 20. 00 24. 00
15 0 2.67 5.33 10. 67 16. 00 21.33 26.67 32.00
100 20 0 2.67 5.33 10. 67 16. 00 21.33 26.67 32.00
25 0 2.67 5.33 10. 67 16. 00 21.33 26.67 32.00
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Table 2 Contribution of upslope runoff to loessial hillslope erosion and sediment during erosion pattern evolution process
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Fig.1 Relation between upslope runoff rates and sediment yield at 50 mm/h of rainfall intensity
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