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HWESE=AE i T S WS K EIE G R & san s G sy e
FIREAUE S s B R R BAUUE S B
ALEH, BUSIEARBEISEE 1:1 LRI, FRIABLLE S
B o, PRGN A 22 976 MI-mm/(hm” h-a),
HEAE A 11 087 MI-mm/(hm*h-a); J 4 B VLA 4G A
19 184 MJ-mm/(hm*h-a), FELME A 11 989 MJ-mm/(hm*h-a),
KA AR L O™ E . AT R FHTC Hb A
JUARVEF AT, ZRSHIAL T VAR IR, B )
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Table 1 Cross-validation results for R factor values and 24
half-month erosivity values

fetr AR mMzZEESL BTIRERZ RMSE/ ¥R ZE Sin
Index  ZRFINSE PBIAS/(%) (MJmmhm?Zh'a') #EZ2 H RSR

R FTE 0.90 0.01 1017.4 0.32
LAE¥XA 093 -0.14 6.0 0.26
1ATFEH 093 0.31 7.4 0.27
2HEFEA 096 -0.15 7.0 0.21
2ATFEA 095 0.13 10.7 0.23
3AE¥A 096 0.15 12.0 0.20
3ATFEH 096 0.02 20.1 0.20
4 E¥H 095 -0.23 30.2 0.22
4 ATF¥EA 093 0.51 40.6 0.27
SHEERA 089 0.12 90.8 0.34
S5HTFHEH 089 0.04 102.2 0.33
6 HE¥H 089 0.25 119.7 0.34
6 ATFEHA 087 0.13 135.5 0.36
7THEEA 080 -0.09 129.0 0.45
7THTFEH 082 0.11 138.6 0.42
8HEEH 080 0.00 127.1 0.45
8 HTFHEHA 083 -0.26 112.0 0.41
9HE¥H 085 -0.10 83.9 0.39
9 ATFEH 088 -0.50 70.2 0.34
10 HEFEA 085 -0.45 51.8 0.39
10 HAFFHA 0381 -0.70 483 0.44
1HHAEEA 082 0.14 26.0 0.43
11 ATFHEHA 090 -0.65 13.5 0.32
12HEFEA 087 0.70 8.0 0.36

12ATFEA 092 -0.14 6.1 0.28
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Fig.1 Scatter plots of observations and simulations for
cross-validation of spatial interpolation
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2, AZEEHRE. TERE. i, Hi8RE
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50 MJ-mm/(hm*h-a), FHAHXFE 50~400 MJ-mm/(hm*h-a)
b1

[l fLegend
WiiHLake 0__ 140 280 <
Y River 70 210 350km g
= [E #National boundary
4 FtProvince boundary

R R
Annual rainfall erosivity/(MJ-mm-hm*h'-a') W

I [ BV
25 100 400 800 1500300035 0008000 12000 i

B2 A2F3ZFFHFERRE)FEXE

Fig.2 Contour map of average annual rainfall erosivity in China
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Fig.3 Four types of intra-annual distribution curves for
rainfall erosivity
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distribution curves
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Table 2 Ratio of 24 half-months erosivity to annual R value

£zt AT ESITRN ESITRNI| HA TV
Index Type /% Type I1/% Type /% Type IV/%
1 H kA 0.33 0.69 0.34 0.06
1 AT¥H 0.39 0.82 0.35 0.05
2 A3 LA 0.32 1.01 0.43 0.09
2 HF¥H 0.46 1.42 0.57 0.16
3HE¥A 0.48 1.85 0.88 0.29
3AT¥AH 1.18 3.26 1.24 0.53
47 E¥H 2.13 434 1.77 0.90
4 AT¥AH 2.70 5.12 2.69 1.73
5 E¥A 5.16 8.58 4.84 323
5 HF¥H 7.19 9.41 5.64 439
6 H kA 8.46 11.38 6.92 6.31
6 ATH 8.76 12.37 10.46 9.27
7H ¥R 7.73 736 12.41 13.84
7HT¥H 10.88 6.28 12.62 17.01
8 H E¥AH 9.53 6.33 10.54 13.36
8 HTF¥H 10.00 5.58 9.72 12.00
9H kA 7.36 423 6.90 7.39
9HT*¥H 6.91 2.84 4.57 5.08
10 A kA 3.86 1.71 2.63 2.14
10 A F¥H 3.07 1.65 1.81 1.24
11 A LA 1.41 1.54 1.36 0.59
11 AF¥H 0.89 0.99 0.67 0.19
12 A kA 0.43 0.60 0.34 0.07
12 A F¥H 0.36 0.64 0.30 0.06

i BRI AT IV AERRRY R0 135945 537028 12 5009+ 6 729.6. 3 852.8.
878.1 MJ-mm-hm>h"-a',

Note: Annual rainfall erosivity for type I, II, III and IV are 12 500.9, 6 729.6,
3 852.8, 878.1 MJ-mm-hm™>h™a”", respectively.
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Table 3 Cross-validation results of event rainfall erosivity values
for different return periods
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Table 4 Cross-validation results of annual rainfall erosivity for
different return periods
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Spatiotemporal distribution and return period of
rainfall erosivity in China

Yin Shuiging®, Xue Xiaochan®, Yue Tianyu!, Xie Yun!, Gao Ge?
(1. State Key Laboratory of Earth Surface Processes and Resource Ecology, Faculty of Geographical Science, Beijing Normal University,
Beijing 100875, China; 2. National Climate Center, China Meteorological Administration, Beijing 100081, China)

Abstract: Rainfall erosivity is an indicator of the potential capacity of rainfall to cause soil erosion and one of the most
important factors in the soil erosion model USLE and its revised versions. Based on the precipitation data with one-minute
interval collected from 18 meteorological stations in the middle eastern water erosion areas of China from 1961(1971) to 2000,
relationships between daily rainfall erosivity and event rainfall erosivity for different return periods were explored. Based on
the daily precipitation data from 774 meteorological stations nationwide from 1961 to 2016, average annual, half-month,
annual and event erosivity for the 2-year, 5-year, 10-year, 20-year, 50-year and 100-year return periods were calculated for the
stations with observations. The Kriging interpolation method was used to estimate the rainfall erosivity for sites without
observations and the spatial distribution maps of rainfall erosivity obtained could meet the requirements of the USLE models
for the input of erosive force related parameters. The results showed that: 1) there was a good linear relationship between event
and daily rainfall erosivity for corresponding return periods, and coefficients of determination were all greater than or equal to
0.96. The coefficients for converting daily rainfall erosivity into event rainfall erosivity were 1.12, 1.15, 1.17, 1.19, 1.22, and
1.24, respectively for the 2-year, 5-year, 10-year, 20-year, 50-year and 100-year return periods, which could be useful when
event precipitation data was not available. 2) The leave-one-out cross-validation results showed that spatial interpolation
models for all the above indices had good precision. Spatial interpolation models for the average annual, half-month, and
annual erosivity of different return periods performed better than those for the event erosivity of different return periods. For
the average annual, half-month, and annual erosivity of return periods, Nash-Sutcliffe efficiency coefficient (NSE) was greater
than or equal to 0.80, deviation percentage (PBIAS) was less than 1%, and the ratio of root mean square error to the observed
standard deviation (RSR) was less than 0.45; for the event erosivity of different return periods, NSE was not less than 0.74,
PBIAS was less than 1%, and RSR was less than and equal to 0.51. 3) The seasonal variation curve of erosivity had good
regional similarity. The K-means clustering analysis method was used to cluster seasonal variation curves of rainfall erosivity
into four categories. One curve of seasonal variation for each category was obtained by averaging values for all stations in the
same category. Similar with the seasonal variation of precipitation caused by monsoon climate, four categories were all with
predominant peak in summer and autumn. The type I curve was characteristic of “short” with the erosivity more dispersed
during the year and d two peaks; the type II reached a peak in June and decreased rapidly after June; the type III had a peak in
July; and the type IV was characteristic of “slim and high” with a high degree of concentration and a significant peak
appearing in the late July.

Keywords: erosion; rain; interpolation; spatiotemporal distribution; return period



