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HME MBI A | R A A 8N o B T 3R ik i 3 K Copula % 2347 /9 3k 18 18 K o
Mo #5R AW AE AR EAR Frank Copula [[ F M A KR R, AR RAZTHUELS T FHMNRE LA
BRZRIEAE, IR A K0 SR e e AR x4 3 5 A B K A 2096 %, R Btk F AL
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Risk analysis of urban rain-flood encounter based on asymmetric product Copula function//LI Xiaoying', JIANG
Ziping' , FAN Hongxia®, YUAN Yao' (1. College of Water Conservancy and Hydropower Engineering, Hohai University
Nanjing 210098, China; 2. China Water Resources Pearl River Planning, Surveying & Designing Co. , Lid. , Guangzhou
510610, China)

Abstract: Aiming at the urban waterlogging problem induced by urban rainstorm and outer river flood, the characteristics of
urban rain-flood encounter were studied. Taking Duanzhou District of Zhaoqing City, Guangdong Province as an example,
rain-flood joint distributions were constructed with symmetric and asymmetric product Copula functions, respectively, based
on long series of measured rainfall data and Xijiang River streamflow data. The optimal Copula function was selected by
Akaike information criterion and the graph evaluation method for rain-flood encounter risk analysis. The results show that
the asymmetric product Frank Copula II function has the best fitting effect. In the rainstorm-dominated combination, the
conditional risk probability of Xijiang River flood is relatively high when heavy rain occurs in Duanzhou District. In the
flood-dominated combination, the rain-flood combined risk probability under different flood recurrence periods is slightly
greater than the corresponding frequency of Xijiang River flood.

Key words: urban waterlogging; rain-flood encounter; asymmetric product Copula function; joint distribution; risk

analysis; Zhaoqing City
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Table 1 Parameter estimation of marginal distribution of

four variables in two rain-flood combinations
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Fig.2 Comparison between empirical frequency and

theoretical frequency of two rain-flood combinations
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Table 3 Risk probability of regional rainstorm encountering

flood in the Xijiang River
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W/a KE/mm  H/a (m’/s) ¢ ¢
10 44680.81 6. 11 10.35
20 49026.31  3.79 10.20
10 165.28
50 54198.89  2.05 10. 11
100 57815.68  1.33 10. 07
10 44680.81  9.17 5.50
20 49026.31  5.86 5.29
20 190.51
50 54198.89  3.25 5.15
100 57815.68  2.12 5.00
10 44680.81  14.01 2.68
20 49026.31  9.09 2.40
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50 54198.89  5.12 2.21
100 57815.68  3.37 2.13
10 44680.81  17.51 1.79
20 49026.31 11.42 1.47
100 246.83
50 54198.89  6.47 1.25
100 57815.68  4.27 1.16
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Table 4 Risk probability of flood in the Xijiang River

encountering regional rainstorm
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10 44680. 81
50 222.87 0.70 10. 10
100 246. 83 0.37 10.05
10 165.28 4.60 5.49
20 190. 51 2.98 5.24
20  49026.31
50 222.87 1.29 5.11
100 246. 83 0.68 5.06
10 165.28 4. 66 2.63
20 190. 51 4.33 2.29
50 54198.89
50 222.87 3.06 2.11
100 246. 83 1.62 2.06
10 165.28 4.68 1.68
20 190. 51 4.35 1.34
100 57815.68
50 222.87 4.14 1.13
100 246. 83 3.18 1.06
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