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Medium and long duration design rainstorm calculation in Zhenjiang City / YAN Fangjia', LI Qiongfang'?, WANG
Yan®’ , ZHOU Zhengmo' , DU Yao', HE Pengfei' (1. College of Hydrology and Water Resources, Hohai University, Nanjing
210098, China; 2. Jiangsu Provincial Collaborative Innovation Center of World Waier Valley and Water Ecological
Civilization, Nanjing 210098, China; 3. Zhenjiang Xinhong Intelligence Water Affairs Co. Lid. , Zhenjiang 212000, China)
Abstract: Based on the long series of measured precipitation data of Dantu station from 1981 to 2016, Mann-Kendall test
was used to analyze the variation trend of maximum annual precipitation with four medium and long durations of 3, 6, 12
and 24 hours. Fuzzy identification method was adopted to identify the rainfall pattern characteristics of four duration
rainstorms. The design rainfall in different durations and return periods was calculated based on the optimized distribution
function. According to five typical rainstorms, the same frequency method and Pilgrim & Cordery method were used to
deduce the corresponding design rainstorm process and comparative analysis was conducted. The results show that although
the maximum annual precipitation of four durations all showed increasing trends to different degrees, only the maximum
annual precipitation of 6 h and 12 h passed the 90% significance test. The rainfall patterns of four duration rainstorms were
all dominated by single peak with a slight front. P-III distribution function fitted optimally in rainfall frequency analysis.
The peak value obtained by the same frequency method was larger than that obtained by Pilgrim & Cordery method, which
was beneficial to ensure flood control safety.
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Fig.1 Percentage of maximum annual precipitation

anomaly over different durations
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Table 1 Rainfall pattern statistics of different duration

rainstorms in Zhenjiang City

AFIFRL & H %
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1% 0% mx (VP v owx wx

3 59.38 12.50 6.25 3.13 9.37 9.37 0

6 37.50  8.33 25.00 4.17 12.50 8.33 4.17

12 31.70 19.51 21.95 7.32 7.32 4.88 7.32

24 27.78 22.22 13.89 13.89 556 833 8.33
Yy 39.09 15.64 16.77  7.13  8.69 7.73  4.95
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Table 2 Fitting results of different distribution functions of

different duration rainstorms
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Table 3 Calculated results of design rainfall in different

recurrence periods

AN 3 B R T R £/ mm

I/ a

3h 6h 12h 24 h

2 58.7 73.9 84.4 104.3

5 74.7 95.4 120. 4 145.6

10 84.4 108. 1 145.7 171.8
20 93.1 119.5 170. 2 195.9
50 103.7 133.2 202.0 225.9
100 111.3 142.9 225.5 247.6
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Table 4 Typical rainstorm process
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% R Bef 1] B 7K it/ mm e i e ] Rk it/ mm
1988-07-25 46.5 1984-07-20 118.1
1995-08-10 69.9 1995-06-20 139.7
2005-08-17 41.8 1996-07-03 89.7
2012-09-03 43.8 1999-10-09 56.7
2013-07-05 40.9 2009-09-17 60.7
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Fig.2 Design rainstorm process for 6 hours
MNP 2 R 3 R LAt PR DI 5 A AN TR B 7
Bt B SR R A A5 B A i 2 i g R ), H
WEAR 7 e, Herh 6 h T IEE R o o L 4oh 60%
ZeAn, 12 h I RR & Ll T 40% .
5 R RAEAR LG, W Py i )15 00 T, P&C



s = [ (104 — i)
Aot = [FBRIL 04— i)
35y = [ (50— i)
Q30 = P&CI
)
=25}
IE 20
2 5]
10}
5

1 2 3 4 5 6 7 8 9 10 11 12
B

B3 12higitR&midE
Fig.3 Design rainstorm process for 12 hours
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