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Abstract: [ Objective | The classification of rainfall grade is helpful to understand correctly the influence
of different amount of rainfall on soil erosion and provide a scientific basis for the prevention and control of soil
erosion. [ Method | Based on the single rainfall data of 16 meteorological stations in Poyang Lake Basin from
1991 to 2020, and the classification standard of the meteorological daily rainfall grade, the minimum deviation
method was used to determine the grade of individual rainfall. Meanwhile, time series analysis methods
including coefficient of variation, trend rate, and Mann—Kendall trend test were used to study the intra—annual
and inter—annual variations of rainfall of different grades.The contribution of each grade of single rainfall to
rainfall erosivity was also analyzed. [ Result] The results showed that: (1) The theoretical upper limits of
moderate rain, heavy rain and rainstorm are 31.3 mm, 64.6 mm and 150.9 mm, respectively.(Z)The number of
total single rainfall , non—erosive single rainfall and erosive single rainfall increased in last 30 years, the amount
of total rainfall and erosive individual rainfall also increased.However, the amount of non—erosive individual
rainfall decreased.(3)The amount of all the grades of single rainfall increased from the beginning of the year,
and reached the peak value between March and June.After that,the amount decreased totally.(4)The trend rate
of total rainfall, moderate rainfall, heavy rainfall, rainstorm and individual heavy rainstorm were 0.34 MJ/ (hm?-
h+10a) , 0.04 MJ/(hm*+h+10a) , 0.31 MJ/(hm*+h+10a) , 0.32 MJ/(hm*+h+10a) and 1.25 MJ/(hm*-h-10a) ,
respectively. (5) The contribution rate of moderate individual rainfall, heavy individual rainfall, individual
rainstorm and individual heavy rainstorm were 17.17%, 34.01%, 34.89% and 13.93%, respectively.
[ Conclusion | (1) The threshold of individual rainfall value for light rain in Poyang Lake Basin was 0-14 mm,
and that for moderate rain, heavy rain, rainstorm and heavy rainstorm was 14-31 mm, 31-65 mm, 65-151 mm
and>151 mm, respectively.(2) The total number and amount of single rainfall in the basin have been increasing
in recent 30 years.The significant increase of the number of non—erosive individual rainfall (that is light rain)
was the main contribution to the total number of individual rainfall. The increase of total rainfall amount,
however, was contributed by erosive individual rainfall because that the amount of non—erosive individual
rainfall decreased.(3)Each grade of single rainfall in the basin had obvious uneven distribution characteristics
during the year, and the heavy rainstorm had abnormal concentration. The erosive rainfall mainly occurred in
monsoon season (March to September). (4) The rainfall erosivity in the basin was mainly contributed by
individual rainstorm and heavy single rainfall. The order of contribution rate of single rainfall grade to rainfall
erosivity was rainstorm > heavy rain > moderate rain > heavy rainstorm.(5) The rainfall erosivity density of each
grade of individual rainfall had an upward trend, especially that of heavy rainstorm.The highest rainfall erosivity
density for each grade of individual rainfall occurred in from July to September.

Keywords: grade of individual rainfall; classification; grade of daily rainfall; contribution rate; rainfall

erosivity ; Poyang Lake Basin
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Tab.1 Basic information of 16 stations with individual rainfall data from 1991 to 2020

EBIRE KR/ mm ARSI R PRI

JIt & 1 it ek i ZIEE 4N R YRR 1 /mm
Sub-watershed Station  Longitude Latitude Annual average  Annual average number Maximum rainfall
rainfall amounts  of erosive rainfall events
& 7m] Vi =} 115°40’ 29°42' 1413 29.6 428.3
Xiuhe watershed 1Bk 114°35’ 29°02’ 1581 32.5 325.5
AT X 117°35" 28°57 2020 39.5 378.1
Raohe watershed ZER 117°51 29°16’ 1992 37.4 316.5
R B 117°42 28°17' 1901 37.9 484.9
Xinjiang watershed
EX1) 115°49’ 28°13' 1723 34.6 375.5
P 7 B 116°20’ 26°51' 1751 35.7 544.7
Fuhe watershed = 115°55' 28°36' 1548 31.3 418.9
HiE o 116°14° 27°33 1829 38.4 288.2
7850 115°00’ 25°52' 1441 30.7 237.4
&)1 114°30’ 26720’ 1458 322 250.5
LT AR ZEH 114°55" 26748’ 1431 30.5 315.2
Ganjiang watershed EES 114°56’ 25°24' 1469 31.3 198.6
T 115°39’ 24°57' 1612 32.7 297.8
HEF 114°23’ 27°48' 1613 332 268.0
0 B 375 X . .
#wE 116°12"  29°16 1471 29.4 3022

Poyang Lakeside Region
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Tab.2 The relative deviation between individual rainfall erosivity and daily rainfall erosivity under the simulat-
ed threshold for moderate rainfall grade

R, R, RD
¥ & Station

25mm 25mm 3lmm 312mm 313mm 32mm 25mm 3lmm 312mm 31.3mm 32mm
8% Dexing 14325 856.8 12295 12295 1258.0 13085 -40.2 -14.2 -14.2 -12.2 -8.7
#8E Duchang 9343  536.6 929.7 941.8 953.7 9949 -42.6 -0.5 0.8 2.1 6.5
3 Fengcheng 12598 7183 1208.1 12225 1231.3 12862 -43.0 -4.1 -3.0 -2.3 2.1
i#% EL Ganxian 1448.0 965.7 15221 1541.0 1568.1 16184 -33.3 5.1 6.4 8.3 11.8
] H Guangchang 1432.0 856.6 1399.1 1400.4 14042 1461.1 -40.2 =23 -2.2 -1.9 2.0
4 & Nanchang 1119.1 6982 11137 1113.7 11199 11853 -37.6 -0.5 -0.5 0.1 5.9
511 Yanshan 1290.0 735.1 1166.8 11903 1209.2 12615 -43.0 -9.6 -7.7 -6.3 -2.2
%ii & Ruichang 932.6 562.0 9275 930.8 937.8 975.5 -39.7 -0.5 -0.2 0.6 4.6
% )1| Suichuan 14093 9209 1622.7 16227 16322 1730.8 -34.7 15.1 15.1 15.8 22.8
Z& Ml Taihe 1254.6 822.1 1412.1 14224 1423.1 14642 =345 12.6 13.4 13.4 16.7
ZEYH Wuyuan 13226 7087 1118.6 1121.3 11213 11443 -464 -154 -15.2 -152 -135
{5 = Xinfeng 1589.7 10545 16646 1680.6 1713.6 17857 -33.7 4.7 5.7 7.8 12.3
f& 7K Xiushui 12964 7504 10844 1092.6 11079 11504 -42.1 -163 -15.7 -145 -113
F-5 Xunwu 1588.8 10324 1686.7 1734.6 1736.6 18321 -35.0 6.2 9.2 9.3 15.3
‘HA Yichun 1200.8 7249 1209.7 1209.7 1217.2 1258.0 -39.6 0.7 0.7 1.4 4.8
B ¥ Yihuang 15255 8922 14421 14854 14969 15856 -41.5 =55 -2.6 -1.9 39
MRD -39.2 -1.5 -0.6 0.3 4.6

R, R ¥{7 2 MJ-mm/(hm’+h) ; RD \MRD #0741 % .
The unit of R, and R, is MJ-mm/(hm’+h) ; The unit of RD and MRD is %.
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Tab.3 The average relative deviation between individual rainfall erosivity and daily rainfall

erosivity under the simulated threshold for heavy rainfall and rainstorm grade
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Fig.3 Trend of average annual rainfall event numbers Fig.4 Trend of average annual rainfall amounts
in Poyang Lake Basin in Poyang Lake Basin
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Tab.4 Interannual variation characteristics of the proportion of erosive rainfall

event numbers(rainfall amounts)in Poyang Lake Basin

eI TR KM £ ] KEET
Index Moderate rain Heavy rain Rainstorm Heavy rainstorm
SEH4ME/% Mean value 54.75/29.43 32.24/36.22 11.48/26.60 1.53/1.75
B K AE/% Maximum value 61.95/38.27 36.53/42.53 16.02/34.07 3.46/17.96
/MR /% Minimum value 46.71/20.48 26.79/27.91 6.68/17.01 0.22/1.17
75 % ZHX Coefficient of variation 0.07/0.14 0.08/0.10 0.21/0.16 0.55/0.52
{1 % Inclination rate -0.78/-0.71 0.47/0.28 0.28/0.29 0.02/0.13
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Those after the “/” are the data related to amount of erosive rainfall.
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Fig.5 Intra—annual distribution of numbers and amounts for each individual rainfall grade in Poyang Lake Basin
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