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Erosive rainfall and rainfall erosivity in purple hilly area
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Abstract: The spatial distribution of rainfall erosivity could reflect the role of the regional climate for soil
erosion. Based on measured rainfall data for many years {frequency analysis method was employed to
calculate the general rainfall standards of the erosive rainfall and the erosive rainfall and its soil erosion
characteristics were analyzed in the purple hilly area in Sichuan Basin. The rainfall erosivity was
calculated using daily rainfall amounts and the spatial4emporal characteristics of rainfall erosivity were
analyzed. The results showed that: 1) The general rainfall standard of erosive rainfall of the downslope
cultivation land was 11.3 mm. 2) Over 60% of rainfall events were erosive rainfall. Erosive rainfall
mainly fell on May to September. The erosive rainfall amount and soil erosion amount in the July and
August was the largest. To the spatial distribution the erosive rainfall of the edge region was greater than
that of the central region. 3) The annual average rainfall erosivity value was between 5 000 and 6 500
MJ/ ( mmehm®+h) . It decreased from the edge to the central regions gradually and was greater in the

northern and western area than the southern and eastern areas. The annual average rainfall erosivity of the
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Bazhong station Daxian station and Langzhong station in northern area formed the high value area and

the Suining station in central area formed the low value area. The rainfall erosivity was mainly composed

by =15 mm rainfall events

accounting for 76.9% - 82.1% of total rainfall events. It was mainly

distributed in flood season ( between May to October) and accounted for more than 89% of annual rainfall

erosivity. The interannual variability of rainfall erosivity was larger up to moderate variation but did not

occur to obvious increase or decrease trend over time.

Key words: erosive rainfall; soil erosion; rainfall erosivity; spatial-temporal characteristics; purple hilly
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Fig.1 Zoning map of the purple hilly area
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Tab.1 Erosive rainfall and its distribution within the year in the main soil and water conservation experiment stations
Monthly Rainfall/mm
1 2 3 4 5 6 7 8 9 10 11 12
Station Period Characteristic Total
Jan.  Feb. March April May June July Aug. Sept. Oct. Nov. Dec
Multi-years 13.2 17.6 28.8 61.4 87.6 159.8 174.5 144.4 116.1 55.9 29.2 13.8 902.2
average rainfall
Suini 1985—2001 Average annual 0.0 1.7 7.7 33.1 52.5 130.7 146.2 116.0 78.4 22.3 22.3 0.8 600.7
winng erosive rainfall
P, /P x100 0.0 9.7 26.7 53.9 59.9 81.8 83.8 80.3 67.5 39.9 39.9 58 66.6
Multi-years 8.1 12.5 20.3 45.8 93.2 122.6 180.5 165.8 119.6 44.7 44.7 9.0 844.3
average rainfall
Shenezh 1983—2001  Average annual 0 0 2.0 20.4 68.1 93.8 150.5 136.4 85.3 15.5 15.5 0 578.7
engzhong erosive rainfall
P./P x100 0 0 9.9 44.5 73.1 76.5 83.4 82.3 71.3 34.7 34.7 O 68.5
Multi-years 18.5 24.7 47.4 66.6 105.1 146.8 338.0 286.1 167.5 56.3 56.3 17.8 1307.0
average rainfall
Puiian 1984—1998  Average annual 0 0 7.8 30.1 65.8 110.9 297.6 249.2 124.6 15.9 15.9 O 911.7
upang erosive rainfall
P,/P x100 0 0 16.5 45.2 62.6 75.5 88.0 87.1 74.4 28.2 28.2 O 69. 8
Multi-years 25.7 20.7 34.2 82.1 157.7 186.9 235.4 128.1 124.8 69.5 69.5 18.6 1126.9
average rainfall
Dazh 1986—1990 Average annual 0 6.0 5.2 39.2 114.2 150.1 198.5 108.1 97.7 27.7 27.7 4.7 1772.9
azhu erosive rainfall
P./P x100 0 29.0 15.2 47.7 72.4 80.3 84.3 84.4 78.3 40.0 40.0 25.3 68. 6
Multi-years 11.2 18.5 37.7 65.0 87.3 104.2 233.0 206.9 173.7 36.5 36.5 8.6 1001.3
average rainfall
Jingy 1985—1990  Average annual 0 0 4.8 25.1 52.5 66.0 198.6 169.7 133.7 2.4 2.4 O 657.7
meyan erosive rainfall
P./P x100 0 0 12.7 38.6 60.1 63.3 8.2 82.0 77.0 6.6 6.6 0 65.7
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1)
Monthly Rainfall/mm
Station Period Characteristic ! 2 3 4 > 6 ! 8 ? 10 i 12 Total
Jan.  Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
Multi-years 10.1 11.0 19.2 31.2 93.3 115.2 247.5 194.6 105.2 29.9 29.9 8.4 8850
average rainfall
Jiany: 1984—1989  Average annual 0 0 0 10.9 63.4 85.6 222.0 176.0 74.0 8.2 82 0 647. 1
ranyans erosive rainfall
P,/P x100 0 0 0 34.9 68.0 74.3 89.7 90.4 70.3 27.4 27.4 0 73.1
Multi-years 14.5 14.2 23.6 44.3 87.1 102.7 164.8 161.5 111.2 41.3 41.3 10.0 801.2
average rainfall
Penexi 1985—1990  Average annual 0 0 0 17.6 54.3 63.8 129.1 141.1 65.7 10.0 10.0 O 483.5
engxt erosive rainfall
P, /P %100 0 0 0 39.7 62.3 62.1 78.3 87.4 59.1 24.2 24.2 O 60.3
Multi-years 10.7 19.5 9.8 68.6 137.6 137.5 123.4 87.0 118.8 31.9 31.9 9.5 774.4
average rainfall
Yuechi 1985—1986 Average annual 0 0 0 37.8 110.6 113.8 105.5 67.5 97.3 13.0 13.0 O 557.5
uech erosive rainfall
P./P x 100 0 0 0 55.1 80.4 82.8 855 77.6 81.9 40.8 40.8 0 72.0
D P, mm. Note: P, is average annual erosive rainfall mm.
12 o 14 11. 3 mm 22.6%
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Tab.2 Erosive rainfall and soil erosion amount in the downslope cultivation land plots between May and September
Erosion
Station Gradient/( °) Slope length/m Period Month Erosive rainfall/mm amount /( t*km ~2)
5 54.2 463.6
6 44.8 389. 1
Suining 25 10. 52 1984—1985 7 189.1 823.8
8 79.9 698.7
9 31.7 337.3
5 87.9 821.0
6 64.7 209.5
Shengzhong 22 ~25 17.98 1983—1986 7 175.8 1068. 8
8 114.1 647.2
9 98.3 382.8
5 41.0 46.9
6 29.0 155.7
Pujiang 20 21.28 1984—1990 7 256. 8 1740.7
8 194. 1 1493.6
9 41.0 45.5
5 61.1 123. 1
6 81.0 165.3
Dazhu 25 13.75 1985—1990 7 96. 4 351.6
8 85.8 178.9
9 39.6 65.4
5 30. 1 113.5
6 71.9 146.7
Jingyan 13.5 12 1985—1990 7 149.9 605. 8
8 146.0 312.4
9 58.9 135.4
5 98.0 1361.6
6 83.0 466. 1
Yuechi 20 10. 64 1985—1986 7 95.7 878.6
8 67.5 601.5
9 56.3 511.6
3 1985—1990

Tab.3 Frequency of different rainfall levels and graded erosion amount in the downslope cultivation land plots from 1985 to 1990

5—9 5—9
Rainfall level/ Rainfall frequency  Runoff frequency Soil erosion Once erosion Proportion of total
mm from May to Sept.  from May to Sept. Runoff rate/% amount/kg amount/kg erosion/%

0~11.3 323 1 0.3 0.15 0.15 0.05
11.3~20.0 68 17 25.0 9.90 0.58 3.20
20.1~30.0 28 14 50.0 15. 50 1. 10 5.10
30.1~50.0 27 15 55.6 82. 60 5.50 27.50
50.1 ~100 16 14 87.5 141. 20 10. 10 47.00
>100 2 2 100. 0 51.20 25.60 17. 00
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4 1985—1990

Tab.4 Frequency of different rainfall levels and graded erosion amount in the contour cultivation plots from 1985 to 1990

5—9 5—9

Rainfall level/ Rainfall frequency ~ Runoff frequency

Runoff rate /%

Soil erosion

Once erosion

Proportion of total

mm from May to Sept. ~ from May to Sept. amount/kg amount/kg erosion/%
0~11.3 323 1 0.3 0.02 0.02 0.03
11.3 ~20 68 10 14.7 1.76 0.18 2.30
20.1~30 28 11 39.3 1.68 0.15 2.20
30.1~50 27 11 40.7 20. 00 1.80 26. 30
50.1 ~100 16 13 81.3 30. 80 2.37 40. 50
>100 2 2 100. 0 21.80 10. 90 28. 60
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Tab.5 Monthly and annual rainfall erosivity in purple hilly area
R Rainfall erosivity/( MJ*mm ™! *hm ~2+h ')
Station Period 1 2 3 4 5 6 7 8 9 10 11 12
Jan.  Feb.  March April May June July Aug. Sept. Oct. Nov. Dec. Total
Suining 1951—2006 3.4 3.8 355 246.0 458.3 864.7 1427.5 1115.2 662.3 196.5 58.5 7.1 5079.0
1951—2007 5.9 5.2 56. 1 251.1 568.6 940.2 1262.9 934.2 782.6 311.5 83.6 12.3 5214.2
Nanchong
Bazhong 1953—2006 2.3 11.7 63.0 334.7 658.8 1001.3 1778.0 1318.7 1436.0 494.4 112.9 12.5 7182.9
1951—2006 0.0 5.7 41.1 199.8 448.7 788.2 1856.9 1214.2 905.2 161.1 41.2 0.0 5662.2
Guanyuan
1958—2006 0.0 8.7 54.1 308.7 635.2 845.2 1448.8 1321.7 1082.3 269.4 72.9 3.0 6048.9
Langzhong
Daxian 1951—2006 3.6 19.5 104.0 380.9 806.8 1006.2 1429.7 1107.8 950.7 446.9 124.6 20.4 6401.1
axic
7 1957—1990 1.6 1.8 4.1 130.1 3355 797.8 1731.3 1321.9 806.6 122.1 13.2 4.4 5270.4
iyang
1951—2001 0.0 7.2 23.2 152.8 485.6 1101.7 1673.4 1393.3 715.9 176.1 26.2 2.5 5758.0
Neijiang
Yibin 1951—2006 0.0 6.9 32.7 190.9 460.7 1050.4 1782.9 1523.9 592.4 136.2 57.0 2.6 5836.5
1951—2002 2.9 14.9 38.6 185.4 605.5 928.4 1224.8 1179.6 642.6 186.1 81.2 10.1 5100.2

Luzhou
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Tab.6 Variation characteristics of annual rainfall erosivity in purple hilly area
Annual rainfall erosivity
i i R R R R~t'btR Ratio bet R" €
Station Period Annual average Maximum Minimum . atio betweent atio be V?Jeen e Coefficient of
. . . .. . .. maximum and annual ~ and minimum rainfall o
rainfall erosivity rainfall erosivity rainfall erosivity . .. .. variation
rainfall erosivity erosivity
- 1951—2006 5079.0 8744.3 1837.7 1.7 4.8 0.36
Suining
1951—2007 5214.2 9999.7 1991. 1 1.9 5.0 0.35
Nanchong
1953—2006 7182.9 14 034.0 2463.3 2.0 5.7 0.40
Bazhong
1951—2006 5662.2 13145.0 2190.3 2.3 6.0 0.41
Guanyuan
1958—2006 6048.9 13984.8 2222.2 2.3 6.3 0.42
Langzhong
. 1951—2006 6401.1 13 156.0 1891.9 2.1 7.0 0.36
Daxian
. 1957—1990 5270.4 10 136. 8 2581.8 1.9 3.9 0.31
Ziyang
1951—2001 5758.0 13933.5 1628.6 2.4 8.6 0.42
Neijiang
- 1951—2006 5836.5 10397.0 2235.9 1.8 4.7 0.35
Yibin
1951—2002 5100.2 9588.3 2076.0 1.9 4.6 0.33
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