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Table 2 Goodness of fit and X 2 tes datigtics
Bias RVISE X2 c XBom(N- c-1)
Von Mises - 4.378 0.982 0.253 2 82. 001
p- 0.254 0.327 0.903 3 80. 747
4. 400 6 76.969
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Table 3 Conditional probabilities of P(X > X| Y > yi19)
o % 0.01 0.1 1 10 20 30 40 50 70 90 9
X/ rad 6.28 6.27 6.09 4.48 371 3.27 2.92 2.62 2.02 111 0.17
Xp 9 29 9 28 9 25 8 17 7 29 7 18 7 10 7 2 6 18 5 21 5 4
P(X>x)d Y>vie0! % 0.84 6.17 29.86 65.42 75.29 81.16 85.47 88.93 94.36 98.45 99.87
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Fig-5 Condtiond probability of X, P(X> x| Y>y) Fig-6 Condtiond probability of Y, P (Y>y| X> X)
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Table 4 Joint return period To(xp, Yp) and Ta(Xp, Yp)
ol % T:‘Jp“/a X/ rad Xp yd (m*s Y T/a TJda
1 100 6.09 9 25 11939 59 335
10 10 4.48 8 17 8260 6 28
20 5 3.71 7 29 6987 3 12
50 2 2.62 7 2 4979 1 3
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Annual maximum flood occurrence dates and magnitudes frequency analysis
based on bivariate joint distribution )
FANGBIn'?, GJO Shengrlian®, XIAO Yi', LIU Pan', WU Jian®
(1. State Key Laboratory d Water Resources and Hydropower Engineering Sdience, Wuhan University, Wuhan 430072, China;
2. Power Dispatching and Communication Center d China Southern Pover Giid, Guangzhou 510623, China;

3. Ydlow River Engineering Consuiting Co. , Ltd. , Zhengzhou 450000, China)

Absract : Annual maximum flood occurrence dates and magnitudes both can provide important iformetion for the hydraulic
engi neering desgn and the resenoir operation. The exiding literatures only condder the digribution of flood magnitudes, but
ignors the flood occurrence dates In this paper , Von Mises didribution and Pearson Type 111 digtribution are used to describe
the occurrence dates and magnitudesof annual maximum flood regectively. A bivariate joint distribution with Von Mises di stri-
bution and Pearon Type |11 digribution margins is developed based on the Qumbel Archimedean Gopula and used to describe
the annua maximum flood series The gpproaches for calculating conditiona probability , joint probability and bivariate return
period are presented. Case sudy shows that the bivariate joint digribution can fit both occurrence dates and magnitudes of an-
nual maximum flood serieswell. It can mine nore flood irformation and provide a new way for flood frequency andyss
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