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Abstract: Objective The discontinuity of natural rainfall makes the influence of successive rainfalls on soil erosion different
from that of single rainfall on slope erosion. Under the condition of not disturbing the slope after rainfall, the soil erosion

characteristics of different soil and rock mosaic slopes in karst area under conditions of successive rainfalls were explored.
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Method Using the method of artificial rainfall simulation, the soil erosion characteristics of three types of soil and rock
mosaic slopes(i.e., FE, rock fully embedded in the soil layer, not exposed to the surface; PE, rock partly embedded in the soil
layer, exposed to the surface; RC, rock not embedded in the soil layer, covering the surface)were studied under four rainfall
conditions(24 h interval). The test slope was 25°, and the rainfall intensity was 50 mm-h™'. The rainfall lasted for 90 min.

Result Results showed that(1)with the increase of rainfall events, the surface runoff of FE, PE and RC increased, while the
interflow and the underground runoff increased first and then decreased. In the first two rainfall scenarios, the surface runoff of
three types of soil rock mosaic slope had no obvious regularity, but in the last two rainfall, the surface runoff was PE > FE > RC;
(2)with the increase of rainfall events, the FE, PE and RC surface sediment yield increased. In addition to the first rainfall, the
surface sediment yield in the last three rainfalls was PE > FE > RC. Also, the sediment yield of PE surface was 1.04-4.82 times
that of the FE and RC surfaces, respectively; (3)with an increase of rainfall events, under the influence of early rainfall, the soil
moisture content increased, and the runoff time of surface runoff and interflow in subsequent events was advanced by 5-16 min.

Conclusion Under successive rainfalls, the rock embedding in the soil has the effect of increasing the surface runoff and

sediment yield. These results provide a scientific basis for further understanding the response of soil and water loss process to

climate change on karst rocky desertification slope.

Key words: Successive rainfalls; Exposed bedrock; Soil erosion; Rock desertification; Underground runoff
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Table 1 The initial flow time of different soil and rock mosaic slopes under the condition of successive rainfalls

b ISt R TR 37K

WG F= B[] Initial flow time /min

HFRARH
Slope type Rainfall events

Surface runoff

Bt MR AR

Interflow Underground runoff

1 6.50+2.17Ba
2 1.40+0.70Bb
418 FE
3 1.14+0.18Ab
4 1.11£0.10Ab
1 9.59+1.52Ba
2 1.31+0.50Bb
241 PE
3 1.27+0.30Ab
4 0.78+0.25Bb
1 9.38+1.22Ba
) 2 1.56+0.35Cb
i RC
3 1.50+0.65Bb
4 0.99:£0.07Bb

14.02+7.53Ba 40.94+3.59Aa

3.73+2.32Bab 16.91+8.81Aa

2.85+2.46Ab 16.85+12.21Aa

2.80+2.37Ab

13.08+4.47ABa

15.23+£10.83Aa

30.03+£12.72Aa

4.09+2.00Bb 16.69+2.81Aa
2.18+1.48Ab 12.00+15.90Aa
1.13+0.84Bb 16.84+9.14Aa

16.75+7.44Ba

34.35+6.65Ab

4.60+1.82Bb 14.79+1.03Aa
3.97+2.51Bb 23.79+11.27Aab
1.74+0.34Bb 20.01+£8.78Aab

e RFUARFENG FbE R [/ — 3 TR R B R S AR TR P i i TR 22 5 B3 (P< 0.05), [T ANRI KRS F8:30R IRl — 35 [ F
RWMAEG P2 At R 22 53 .3 (P< 0.05), Note: Different lowercase letters in the same column indicate that significant differences in the

initial flow time of different rainfall events on the same slope ( P<0.05 ) , and different capital letters in the same row indicate significant

differences in the initial flow time of the same rainfall event ( P<0.05 ) .
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Table 2 The total runoff of different soil and rock mosaic slopes under the condition of successive rainfalls

23 A The total runoff /kg

YT S A [£2E5EE72)
bR AR Herpg b AR
Slope type Rainfall events
Surface runoff Interflow Underground runoff
1 0.98+0.55Ca 14.22+0.26Aa 2.42+0.48Ba
2 7.12+8.01Ba 19.76+5.24Aa 4.60+4.21Ba
21 FE
3 11.81+£13.70Aa 15.10+9.89Aa 5.36+5.28Aa
4 14.74+12.04Aa 13.40+9.19Aa 4.37+4.85Aa
1 0.94+0.17Ba 17.58+3.74Aa 3.77+2.85Ba
2 2.52+2.36Ba 20.94+4.70Aa 4.43+3.26Ba
223 PE
3 12.59+7.84ABab 16.3843.91Aa 3.07+4.54Ba
4 19.12+9.30Ab 12.01+£6.08ABa 2.28+3.48Ba
1 1.57+0.76Ba 13.47+6.50Aa 1.38+1.34Ba
2 3.31+2.97Ba 19.93+2.48Aa 6.50+3.57Ba
3 RC
3 5.37+5.27Ba 20.99+3.47Aa 5.25+1.85Ba
4 10.99+7.82ABa 19.01+6.37Aa 3.47+2.96Ba

e PR F/NG ik 3R R R — SR R R 3 AR B 22 5 B3 (P< 0.05), [AAT AR KRS FRERIR R — 37 MR AR i 6L
#5383 (P<0.05 ), Note: Different lowercase letters in the same column indicate that significant differences in the total runoff of different
rainfall events on the same slope ( P< 0.05 ) , and different capital letters in the same row indicate significant differences in the total runoff of

the same rainfall event ( P<0.05) .
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Fig. 2 The runoff rate change process of different soil and rock mosaic slopes under the condition of successive rainfalls
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