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Effects of Short-Duration High-Intensity Rainfall on
Runoff and Sediment Yield on Karst Corn Slope
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Abstract: [ Objective] The effects of short-duration high-intensity rainfall on runoff and sediment yield in a
karst slope farmland were analysed to reveal the mechanism of soil erosion, in order provide a scientific basis
for reducing it, and ensuring food production in karst slope farmlands. [ Methods ] Through simulated rainfall
experiments, the effects of short-duration high-intensity rainfall on the runoff and sediment yields over a
karst slope farmland were studied by taking a karst bare slope and a corn slope as research objects. [ Results |
(D Surface runoff and sediment yield moduli of both bare and corn slopes increased with the rise of the slope.
At similar slopes, the surface runoff and sediment yield moduli of the corn slope were much less than those
of the bare slope (»p<C0.05). With the increase of rainfall duration, the surface runoff yield moduli of both

bare and corn slopes increased first and then remained stable, while the surface sediment yield moduli
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increased first and then decreased. @ The runoff yield moduli of the respective subsurface runoffs of bare and
corn slopes increased with the rise of the slope. At a similar slope, the runoff yield of respective subsurface
runoffs in the corn slope was much less than that in the bare slope (»p<C0.05), whereas when slope was 20°,
the total runoff yield of the corn slope’s subsurface runoffs (15—25 cm) decreased by 62.59% compared with
that of the bare slope. @ When the slope was fixed, underground runoff and sediment yield moduli of the
corn slope were much less than those of the bare slope (»<C0.05). With the increase of rainfall duration, the
underground runoff yield moduli of both bare and corn slopes showed a trend of continuous increase, where
their changes were basically consistent, while the underground sediment yield moduli showed a trend of first
increasing and then decreasing and reached a maximum between 20 min and 30 min. @ By comparing the
correlations between the runoff and sediment yields of the bare and the corn slopes under different slopes, it
was found that the correlations between the underground sediment yield and the surface runoff yield,
underground runoff yield, and surface sediment yield were enhanced in the corn slope compared with the bare
slope, whereas the correlations between the surface sediment yield and the surface and underground runoff
yields were weakened. [ Conclusion] Under high-intensity rainfall, corn slope can increase infiltration, which
has the effect of blocking and inhibiting erosion, in which the surface and subsurface runoff moduli increase
with the increase of the slope, the underground runoff moduli increase with the increase of the rainfall
duration, and the sediment yield moduli increases first and then decreases.

Keywords: karst slope farmland; short-duration high-intensity rainfall; runoff yield modulus; sediment yield
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Fig.1 Schematic diagram of rainfall equipment and steel troughs
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Table 1 Characteristics of surface runoff and sediment yield in experimental plots under short-duration high-intensity rainfall
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Fig.2 Characteristics of runoff and sediment yield modulus change of surface in experimental plots
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Table 2 Characteristics of subsurface runoff yield in experimental

plots under short-duration high-intensity rainfall
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Fig.3 Characteristics of runoff yield modulus change of subsurface in experimental plots under short-duration high-intensity rainfall
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Table 3 Characteristics of underground runoff and sediment yield in experimental plots under short-duration high-intensity rainfall
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Fig.4 Characteristics of runoff and sediment yield modulus change of underground in experimental plots
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Table 4 Characteristics of total runoff and sediment yield on bare slope and corn slope land
TR /) B e/ L FRAE /(L e m™? « min 1) /g AU/ (g e m? » min )
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Table 5 Correlation analysis of runoff and sediment yield in bare slope land with different slope
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Table 6 Correlation analysis of runoff and sediment yield in corn slope land with different slope
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