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Table1 The percentage of different soi particle sizes( % )

Soil particle sizes

1~ 0.25mm 0 25~ 0.05 mm 0.05~ O Ol mm 0.01~ O 005 mm 0.005~ 0.00l mm < 0.001 mm

Q12 2.70 4113 6 88 12.89 36.28
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2
Table 2 The variation of 1oll wave number along the slope under the different flov discharges

Slope gradient Flow discharge Slope length

o -1
o . m - m m . m - m . m
) (Ls™) L5 2.0 25 3.0 3.5 4.0
16 5 0.2 4. 47 4.45 364 37 3.2 2.75
0.3 4.15 3.75 4 00 364 3. 31 —
0.4 5.94 5.45 545 491 3.9 3. 47
205 0.2 4.61 3.86 364 R 329 2. %
0.4 6. 44 5.94 545 4 70 4. 46 3.47
27. 0 0.2 - 3.88 368 364 3.41 3. 18
0.3 - 5.45 4 95 4 46 3.% 3. 47
0. 4 7.24 6.58 526 493 4. 61 4. 28
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Fig 1 The variation of 1ll wave on dope under the different slope gradients
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Summary

Soil erosion has been a worldwide environmental problem. Soil erosion results in not only degenera-
tion of soil productivity, but also floods and pollution of water resources. Soil erosion and its controls have
been studied extensively. Many researches revealed that the rill erosion accounts for a large amount of total
erosion on slope. But, few researches have studied the mechanism of the rill erosion occurred on slope. In
this study, by using runoff scouring on the definite roughness glass flume under the different slope gradt
ents(16.5,20.5, 27°) and the different flow discharges (0.2 L s~ '0.3Ls” 1, 0.4Ls 1) , the rill
erosion mechanism were studied. The results show tha the runoff on the slope moves in the form of roll
waves under the given experiment condition. The number of roll waves and the superposing of roll wave are
heavily influenced by the discharge of flow and the slope gradients. The larger of flow discharge and the
greater of slope gradients, the more decrease of the number roll waves. At the same time, the scouring ex
periments were conducted on the soil bed flume under the different flow dischaige(2.5 L min™', 3.5 L
min ', 4.5Lmin ', 4.5Lmin” !, 5.5Lmin" !, 6.5 L min~ 1) and the different slope gradients(6°,
9°, 12°). The relationship between the soil detachment and the runoff energy consumption was studied by
using the law of conservation energy in this article. The soil erosion rate model was built, and a new rill
erosion critical index was put forward. Based on the analyzing the data of experment, the author got that
the rill erosion occurred when the energy consumption exceed 7. 38 J.
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