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Tablel p value of K-S Test

Pos P Ios Ros
-1l 0.755 0.950 0.978 0.967
Gamma 0.654 0.797 0.980 0.816
GEV 0.560 0.987 0.989 0.982

Log—Normal 0.662 0.973 0.986 0.510
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Table2 Root mean square error values of each distribution

-1l Gamma GEV Log—normal
Pos 41.818 42.397 42.786 50.897
P 3.605 6.282 4.555 5.032
Pos 1.173 1.539 1.411 1.408
Ros 0.012 0.020 0.012 0.034

T KB 23 R AR L 2 AR R 22 1 B /M, Ros %8 Y P TI1EY) RMSE {H
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Fig.2 P-P diagram of three functions of each element
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Table4 Parameters and K-S test values of bivariate Copula

AL R (Pe, Pu) (fos, o) (Pos, Ros)

0 1.963 4.299 5.100

Gumbel OLS 0.029 0.025 0.041
AIC -367.208 -380.185  —329.822

0 1.926 6.597 8.200

Clayton OLS 0.031 0.025 0.033
AIC -360.153 -382.631  -351.917

0 5.567 15.352 18.595

Frank OLS 0.028 0.023 0.037
AIC -371.728 -391.331  -341.768

pfH 0.970 1.000 0.970
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Fig.3 Two—dimensional joint transcendence probability based on the best fitted copulas
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Table5 Return period of extreme precipitation elements
I F U T AR 7 3 o LA T/ Kendall T B Tu/AF:
I T/AE
(Pos, P ) (s, Pr) ( Pos, Rs) (Pos, Pot) (Lss, Pu) ( Pos, Rys) (Pos, Po) (Lss, Pr) ( Pos, Ros)
2 1.63 1.83 1.85 2.59 2.20 2.18 2.22 2.08 2.06
5 3.43 4.10 3.89 9.23 6.39 7.01 6.73 5.55 5.73
10 6.11 7.26 6.72 27.55 16.06 19.51 17.67 12.43 13.77
20 11.23 12.83 11.96 91.12 45.35 60.93 52.87 30.77 37.79
50 26.32 28.34 27.15 496.71 211.87 315.85 265.71 124.38 174.84
100 51.36 53.57 5222 1888.47 750.25 1175.59 978.25 410.40 620.52
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Analysis of the Joint Probability Characteristics of Bivariate
Extreme Precipitation Based on Copula Function
LIU Ping, LI Fan, PAN Qixin, LI Chunxiu

(College of Hydraulic Science and Engineering of Yangzhou University, Yangzhou 225009, China)

Abstract: Based on the daily rainfall data for many years, the 95th percentile value of precipitation was computed and used as
the threshold value of extreme precipitation events. Archimedean Copulas were used to construct the two—dimensional joint distribu-
tion function between extreme precipitation volume and annual maximum daily precipitation (Pss, P...), extreme precipitation inten-
sity and annual maximum daily precipitation (los, P...), extreme precipitation volume and extreme precipitation contribution rate
(Pos, Rss). The daily precipitation data of Gaoyou Station from 1968 to 2020 was used as a case study to test the effectiveness of
the method. Frank Copula is the optimal bivariate joint distribution for (Pys, Pu.), (Is, P..), while Clayton Copula function can
describe the joint distribution of (P, Res) better than the other Copula functions within the Archimedean copula family. Com-
pared with the joint return period and co—occurrence return period, the Kendall return period is more accurate in risk analysis
for multivariate exireme precipitation elements with a given return period.

Keywords: Copula function; extreme precipitation; two—dimensional joint; return period



