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The mechanics of sediment transport under raindrops
impacting shallow overland flow
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Abstract: [Objective] This study had an important significance to set up the predicted model fallow o-
verland flow on the Loess Plateau. [Method]) Using the artificial rainfall, this paper studied the mechanics
of sediment transport under raindrops impacting shallow overland flow. The equation was constructed to
predict the disturbed coefficient of fallow overland flow by raindrops impact to yellow loam. [Result) Sedi-
ment detachment rate of sloping fallow overland flow by raindrops impact was higher than that under no
raindrops to cohesive soils, the larger the raindrop diameter, the higher the sediment detachment rate,and it
had a logarithmic correlation with the depths of sloping fallow overland flow under raindrops impact. Sedi-
ment concentrations under raindrops impact decreased as depths of sloping fallow overland flow increased,
by contrary,under no raindrops impact sediment concentrations increased as depths of sloping fallow over-
land flow increased. It indicated the raindrops impact was the drive power for sediment detachment of sal-
low overland flow. The disturbed coefficients for fallow overland flow under raindrops impact decreased
with linear relationship as the depths of shallow overland flow increased;to erosive yellow loam,the non-
disturbed depth for fallow overland flow was 6. 36 mm under the diameter 2. 68 mm raindrops impact,and

so was 7. 20 mm under the diameter 3. 02 mm raindrop. [Conclusion) Raindrop impact is the main power to
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conduce the sediment detachment of fallow overland flow.

Key words: fallow overland flow;raindrop impact;sediment transport;sediment content;disturbed coef-

ficient by raindrop
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Table 1 Main raindrop parameters for artificial rainfall apparatus
5 B M % B 42 /mm Ve 7% 5 1 /m 2N T/ ok T 3R B/ [ 2l g/
Pin n zb . Raindrop Descent (mes 1) (mm « min~!) (Jem™2es™h)
umbe diameter height Terminal velocity Rainfall intensity Rainfall kinetic energy
7 2.68 2 6.08 0.273 0. 084
9 3.02 2 6.65 0. 789 0.291
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Table 2 Characteristics of soil used in the experiments
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Fig. 2 Relationship between depths of sloping fallow overflows and sediment detachment rate by raindrops impact
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Fig. 3 Relationship between the depths of sloping fallow overland flow and sediment contents by raindrops impact

O . No raindrop; A. 2. 68 mm raindrop;[]. 3. 02 mm raindrop
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