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Effects of different rainfall types on runoff, sediment yield, and nitrogen and
phosphorus nutrient loss in red soil slope farmland
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Abstract: [Objective] This study conducts experimental research on surface runoff, sediment yield, and
nitrogen and phosphorus nutrient loss under different rainfall types, thereby providing a theoretical basis for the
prevention and control of soil, water, and nutrient losses from slope farmland in the red soil regions of southern
China. [Methods] Taking typical red soil slope farmland in the Jiangxi Soil and Water Conservation Ecological
Science and Technology Park as the study site, this study focused on the experimental area under a summer
peanut-winter rapeseed rotation, and employed K-means clustering analysis to analyze the driving effects of

different rainfall types on runoff, sediment yield, and nitrogen and phosphorus nutrient loss. [Results] (1) During

Y %5 B #3: 2025-06-30 &3 B #7: 2025-08-07 % HH1:2025-08-22

FERTE LA ST 3% 73 B (JXSQ2023201069) 5 [H % [ 4k B 2% 3 4 30 B (42367050) 5 V1. 75 44 7K R B} 2% B TF 50 BF 55 % B 3 ©
(2023SKLS0D)

E—EE ARLIE(2002—) , B VLVEA JUIL T AR5 2 W58 05 ] K H AR 5 AR OK 3. E-mail:957558710@qq.com

WS MEE A4 (1987—), 5 GO I b A & A8 A -, TR0, 3 22 N FoK LA 5 069805 RO SE . E-mail:674529876@qq.com

https://stbeyj.publish.founderss.cn



2 P/ S VI S %33 %

the experimental period, rainfall was classified into Type I (low rainfall, short duration, high intensity), Type II
(moderate rainfall, moderate duration, moderate intensity) , and Type [lI Chigh rainfall, long duration, low
intensity). Type | had the highest frequency of occurrence at 45.10% , while Type I had the largest cumulative
rainfall amount, accounting for 34.27% of the total rainfall. (2) Type | had the highest runoff and sediment
contribution rates, which were 48.96% and 60.78% , respectively. Type Il had runoff and sediment contribution
rates of 39.38% and 36.10% , respectively. Type [ll had relatively low contribution rates to both runoff and
sediment yield. Under the same surface runoff amount, the soil loss under Type I was 2.12 times and 4.68 times
that of Type Il and Type Il , respectively. (3) The contribution rate of Type 1 to the total nitrogen and
phosphorus loss ranged from 41.67% to 64.94% , which was 1.02 to 3.50 times that of Type Il and 2.40 to 4.0
times that of Type [ll . The event-based average losses of nitrogen and phosphorus nutrients under Type [ were
0.14 to 2.75 kg/km?, which were 2.06% to 56.0% and 250.0% to 366.67% higher than those under Type Il ,
respectively, and 141.46% to 225.0% and 222.22% to 314.29% higher than those under Type Il , respectively.
[Conclusion] Type [ has the highest occurrence frequency, reaching 45.1%, and exhibits the highest
contribution rates to surface runoff and soil loss, accounting for 48.96% and 60.78% , respectively. It is the
dominant factor in soil erosion and nitrogen and phosphorus nutrient loss in red soil slope farmland.
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Fig. 1 Schematic diagram of experimental plots
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Fig.4 Event-based nitrogen and phosphorus loss for each indicator under different rainfall types
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