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Abstract: Based on minutely precipitation collected from Lanzhou, Linxia, Hezuo, Dingxi, Wudu., Tian-
shui, Pingliang and Xifeng weather stations in Hedong Area of Gansu Province during 1960 — 2014, the
spatio-temporal distribution characteristics of heavy rainfall frequencies are analyzed. Besides, the risk a-
nalysis on duration and accumulated precipitation is obtained by Copula function based on a bivariate Copu-la
distribution model for heavy rainfall variables. The results show that: (1) The main characteristics of
heavy rainfall in Hedong Area during recent 55 years are short duration and low accumulated precipitation.

The occurring frequency is 1. 64 time/(a * station), average duration is 2. 88 h, average accumulated
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precipitation is about 23. 4 mm and the probability of duration less than 1 h is up to 13.4%. (2) Heavy

rainfall occurs mainly from April to September, and the monthly variation is in the normal distribution.

The Mexico Hat wavelet analysis shows that there are obviously interdecadal changes of 22—23 years and

13—15 years, and interannual changes 3—7 years in the heavy rainfall. (3) The frequency of heavy rainfall

from large to small is Pingliang, Xifeng, Tianshui, Dingxi, Wudu, Linxia, Lanzhou and Hezuo in order.

Correspondingly, the maximum frequency occurrs in eastern Gansu, second in southern Gansu, and the

smallest central Gansu.
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Table 1 Parameters of the fitted cumulative distribution functions and the results of K-S test

N Fr L ] i

W kel DW P M GliEs DI P K

=Yl Dagum 0.05 1 k=2.58,a=1.96.,5=2.07 Fatigue. Life 0. 08 0.92 a=1.23,p=7.91,y=9.37
s & Dagum 0.05 0. 96 k=0.52,0=3.08,8=4.05 Fatigue. Life 0. 06 0. 98 a=1.06,8=11.62,y=8.74
4AA1E  Johnson SB 0. 05 1 6=0.79,£=0.56,A=7.77,y=0.86  Gen. Pareto  0.06 0.98 k=0.07,p=9.21,6=14.78
EVY Burr 0. 05 0.98 k=0.86,0=3.08,5=1.89,y=0 Gen. Pareto 0.08 0. 96 k=0.18,,=9.86,a=9.39
KK Log-Logistic 0.06 0. 86 a=1.92,5=1.78,y=0 Gamma 0. 06 0. 94 a=0.75,8~19.63,7=9.99
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F Log-Logistic 0. 04 1 a=2.26,4=2.12,y=0 Log-Logistic 0. 04 1 a=1.19,5=6.13,y=10.02
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Note: All fitting functions passed the significance level test of 0.01.
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Table 2 CvM test results and parameters of the fitted Copula
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Table 3 Basic statistics of heavy rainfall events in Hedong Area from 1960 to 2014

Wi %, YO IR FEZLATE] /h S A2/ mm Kendall #
/IR e a ! /N [SUN -y SN Ty LIP3
=2 44 0. 81 0.53 11.42 2.71 89.4 23.2 0. 50
It & 68 1. 26 0.47 15.27 3. 50 81.2 26.9 0. 68
H1F 55 1.53 0. 70 7.12 2.90 84.4 22.9 0.61
EVY 93 1. 86 0.45 10. 15 2.51 74.5 21.3 0. 46
KK 88 1.63 0.43 13.72 3.16 94.9 24.6 0. 54
w4 107 2.10 0.16 11.03 2. 40 72.2 20.0 0. 51
PiEs 120 2.22 0.33 19.42 2.73 115.8 23.5 0.47
i 94 1.74 0.33 30. 88 3.14 169.4 24.6 0. 54
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Note: Dingxi data in 2010, Hezuo data in 2010 and 2011 were missing.
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Table 4 Accumulated precipitation for given condition return and durations based

on Copula function in Hedong Area (unit; mm)
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x

t<3h <6h ¢<<12h (<3h (<6h <12h

t<3h <6h <12h

t<3h (<6h (<12h <3h (<6h <12h

=M 24.0 30. 6 33.3 31.6 41.6 45.7 41.0
I & 20.4 32.6 39.5 23.8 42.1 52.0 27.6
A1 27.3 35.8 36.9 34.7 44.3 45. 4 42.5
ET 26.9 33.1 34.6 34.3 42.6 44.6 43.1
KK 27.0 36.6 41.0 34.4 47.3 53.0 43.1
A 26.0 31.8 33.6 32.2 40.1 42.5 39.6
i3 30. 4 38.9 41.6 39.3 51.7 55.6 50.9
i 24.2 35.9 41.9 33.0 56. 9 69.3 48.0

54.0 58.9 47.2 61.6 67.0 55.7 71.6 77.5
53.0 67.1 30.2 59.9 76.1 34.0 69.6  >81.0
52.5 53.6 47.1 57.1 58.2 52.9 62.7 63.9
48.9 56.1 49.0 60.8 63.6 57.2 70.5 73.7
58.6 65.4 48.7 65.6 72.7 56. 4 74.8 82.1
49.4 52.5 44.6 55.5 58.8 51.6 63.7 67.4
68.0 73.3 59.1 79.7 85.8 72.0 97.0 104. 4
93.5 118.1 61.4 127.0  162.0 86.2 >170.0 >170.0
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