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Abstract: [ Objective ] Exploring the characteristics of slope erosion on typical lateritic slope farmland in northern
Guangdong is of great significance for local soil and water conservation and sustainable agricultural development.
[Methods] Taking the lateritic soil from slope farmland in the Nanxiong basin of northern Guangdong as the
research object, the characteristics of runoff and sediment yield on the lateritic slope under individual rainfall events
were analyzed based on artificially simulated rainfall experiments with three slope gradients (57, 10 and 15°) and
five rainfall intensities (80, 90, 100, 110 and 120 mm/h). [Results] 1) The initial runoff time of a gentler
lateritic slope (5°) was 2— 10 s longer than that of a steeper slope (10°, 15°), and the influence of rainfall intensity
on the initial runoff time was greater than that of slope gradient. 2) The runoff of steeper slopes was greater than
that of gentler slope. The slope runoff of the three different slopes and five different rainfall intensities ranged from
22.86 to 34.78 L. The impact of rainfall intensity on slope runoff was greater than that of slope gradient. 3) The
sediment yield rate of lateritic slope was relatively high at the early stage of runoff, and then tended to fluctuate and
stabilize. Under the same slope gradient, the greater the rainfall intensity, the greater the sediment yield of slope
erosion; under the same rainfall intensity, the greater the slope gradient, the greater the sediment yield. The
maximum sediment yield occurred at the actual rainfall intensity of 119.5 mm/h and a slope gradient of 15°. 4) The
sediment yield of lateritic slope was influenced by rainfall, rainfall intensity, runoff, and slope gradient, and the
sediment yield was significantly positively correlated with runoff and rainfall, with a coefficient of determination
(R?*) above 0.56. [ Conclusion] The initial runoff time on lateritic slope farmland is related with rainfall intensity
and slope gradient, decreasing with increasing rainfall intensity and slope gradient. Both slope runoff and sediment
yield increase with the increase of slope gradient and rainfall intensity. The relationships between slope sediment
yield and runoff, rainfall, and rainfall intensity can be fitted using linear or quadratic function equations, with high
coefficients of determination.
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and slope gradients
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Fig. 2 The variations of cumulative slope sediment yield under different rainfall intensities and slope gradients over time
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Fig. 3 The variations of slope sediment yield rate under different rainfall intensities and slope gradients over time

KHEMESREREZENXRE

A2 S Wi T e il 8 Vb 7 AR B Bl T R AR
5 P8 v % A b 2 A R AR BB T AR T BE T 9 RN <
Fh PEL 4 TR 3 R A [R] B9 A B0 3 R ik D8 T R
e i B B A oG & PR Vb A T DLl o AR R
BR LM RS

A A PR S U kg H AR, Lsab

I T 3l B 0L il £ T 4 B R AR R A N A
[7] , ¢ W 93 88 AN [] A8 O 5 %o e S8 42 1ol 52 i 2 B8 s AN
FATR) o 3 BE N 5°~15°, 405 Jr 2 1) R 50 32 W 38 K .
F ORI L A28 A T S T AR ol ) R W 3R A R

A=aH+ b
141 (a) 5°
1.2F  »=0.025 8x-0.033 8 °
w10k R=0.7418 o
% o
I 0.8 °5
= 0.6 °oo
L o .
0.4 ° °96,9‘—'° o: °
Qo o
02 o%p® 00 ©
0@7‘)&? 1 1 I
10 2 30 40
R E/L

(1) K FR YRR, A48 I e T 3 T AR o e
2,51 (b) 10° 301(0)15°
sk ¥=0.039 5x+0.040 5 o 2.5F  »=0.0519x+0.099 8
’ R=0.5947 ° R=0.678 1
” ' ° 50 2.0 °
=<15F = ° °.
mjﬂ o o g Eﬂi\ﬂ 15k ° o
~ . 1.0+ o °,
oo o ° o° ,%"% ° ° %o
-4 o -
0.5 -°° owa, oo 000 oo 0.5 _OO 'Qf%o o ©
8 880 ° 0%
0 ﬁ 1 1 1 I 0
10 20 30 40 5 10 15 20 25 30 35 40
AR E/L AR E/L

4 TREEFEHEMEIEEERENXR

Fig. 4 The relationships between slope sediment yield and runoff under different slope gradients
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Table 5 The quadratic function equations of slope sediment yield and rainfall
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