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Joint probability distribution and risk identification of extreme precipitation based on R-Vine Copula function //
ZENG Wenying'”, XU Mingging’ , SONG Songbai' >, WU Haohao'* (1. College of Water Resources and Architectural
Engineering, Northwest A&F University, Yangling 712100, China; 2. Key Laboratory for Agricultural Soil and Water
Engineering in Arid Area of Ministry of Education, Northwest A&F University, Yangling 712100, China; 3. College of
Economics and Management, Northwest A&F University, Yangling 712100, China)

Abstract: On the basis of optimization of edge distribution function, a joint probability distribution model of extreme
precipitation based on R-Vine Copula function is constructed with conditional Copula function and Vine graph structure.

The model is verified and compared with the measured data of four meteorological stations in Henan Province. The risk of
extreme precipitation is identified with extreme precipitation factors. The results show that this model is able to discriminate
the tail characteristics among variables, with statistical characteristics, such as Kendall and Spearman correlation
coefficients of the original sequences, maintained. The overall accuracy of this joint probability distribution model of
extreme precipitation is better than that based on C-Vine Copula function. The probability distributions of annual
precipitation and precipitation intensity, maximum 1 d precipitation and maximum 5 d precipitation in Henan Province are
closely related. The influence of each index on the joint probability density shows spatial heterogeneity.
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Table 3 Function selection and parameter estimation at

each node of R-Vine Copula model
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Table 4 Extreme precipitation indices with

different probability distributions

Vi MRS Po/mm Po/(mm - d”') R/mm Rs/mm
0.1 386.2 7.0 40.6 55.9

% 0.3 570.5 9.1 117.1 111.0
M 0.5 851.2 13.5 173.5 181.4
i} 0.7 1028.3 16.7 192.5 222.0
0.9 1074.5 17.5 197.4 235.4

0.1 272.6 7.1 46.5 140.6

e 0.3 681.4 12.6 198.1 351.9
P 0.5 1054.9 18.0 349.0 409.3
i 0.7 1181.2 20.3 411.7 426.4
0.9 1209.8 20.9 429.6 432.7

0.1 438.3 6.1 138.8 214.4

It 0.3 924.6 9.2 387.2 526.5
E‘? 0.5 1481.3 16.1 431.5 598.8
5’; 0.7 1772.8 19.6 439.1 614.3
0.9 1855.1 20.9 440.7 618.4

0.1 519.2 7.6 50.3 217.8

i 0.3 938.9 12.3 133.9 466.7
el 0.5 1248.7 17.2 175.5 513.0
bid} 0.7 1360.8 19.2 190.1 523.5
0.9 1395.2 19.7 196.0 526.7
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