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Abstract; The characteristics of joint probability distribution of flood were analyzed between the Makou
Station (MS) in Xijiang River and the Sanshui Station (SS) in Beijiang River which are connected by
the Sixianjiao Channal based on Copula function. Some conclusions were abtained as following; (1) Op-
timized marginal distributions of flood of Makou and Sanshui can be represended by the Pearson pattern
[Tand GEV ( generalized extreme value) distribution, respectively; (2) Gumbel-Hougaard Copula was
the optimal copula selected by the results of goodness-of-fit test; (3) The relative differences of the spe-
cial frequency design values between the marginal distribution of Makou and Sanshui floods and the joint
distribution were from 0. 6% to 1. 5% for the return periods between 10 years and 500 years; (4) The
probabilities of Makou and Sanshui meeting floods with each other were higher than 89% for the same de-
sign frequencies of two stations based on the conditional probability.
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Table 1  Parameters of the marginal distribution and values of goodness of fit test

I i WEHL AR & ;ig ;i gi RMSE 0 PPCC
GEY gtk -0.100 0. 687 2.595 0.011 0. 020 0.993
=Ktk -0.144 0.284 0. 749 0. 005 0. 039 0.987

. gtk 5.954 3.045 0.972 0. 089 0.019 0. 994
=katk 10. 727 10. 273 -0.167 0. 050 0.039 0. 987

WRBL gk 1. 894 1.628 1.482 0.103 0. 024 0. 991
=Ktk 2.188 0.739 0.223 0.052 0. 044 0. 986
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Fig.1 Diagrams of marginal distribution of Makou flood and Sanshui flood in sample one
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Table 2 Parameters of Copula functions and

evaluation indices of goodness of fit for two samples

Copula pR%y  AMH GH Clayton Frank
6 0.9289  7.0000 12.0000 26.2451

FAs1 AIC -44.661 -82.261 -75.990 -70.751
RMSE 0.1431 0.0299 0.0388  0.0483

0 0.9239  6.5333 11.0667 24.3693

KR 2 AIC ~-44.849 -81.258 -75.295 -69. 831
RMSE 0.1420 0.0311  0.0399  0.0500
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Fig. 2 Diagrams of joint probility distribution (a), joint return period (b) and occurrence period (c)
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Table 3 Flood design values for different return periods of Makou and Sanshui Stations
B B, B0 - =Kok B2, =k - Bk
Pk Sigii] A A6 IR S B B HE L il BeAaf FBEIUH T
Qy,u Qzﬂc To(’h}’) Tu(xJ) qu Qz;k QEJG Qz;k To(%}’) Ta(x’y) Qg,u ng
t/a 43 ! 43 -1 43 -1 4.3 -1
(10°m” - s7") a (10°m” - s71) (10°m” - s71) a (10°m* - s71)
500 6.031 1.918 453 558 6. 077 1.929 1.941  5.927 450 563 1. 954 5.974
200 5.596 1.803 181 223 5. 643 1.816 1.822  5.515 180 225 1. 836 5.564
100 5.255 1.706 91 112 5.304 1.721 1.721  5.191 90 113 1.737 5.241
50 4.900 1.598 45 56 4.951 1.614 1.610  4.852 45 56 - 1.628 4.905
20 4.404 1.436 18 22 4. 458 1.455 1.444 4,376 18 22 1. 464 4.432
10 3.999 1.296 9 11 4. 056 1.316 1.301  3.982 9 11 1.323 4.042
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Fig.3 Diagram of conditional distributions of Sanshui Fig.4  Diagram of conditional distributions of Makou flood
flood based on the marginal distribution of the Makou flood.

based on the marginal distribution of the Makou flood.
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Table 4  Conditional probabilities of two station floods

Rk 1 FAMER: P(Q-y = q! Quy =q) SN a
ﬁﬁﬁ%% P/ % 10 5 2 1 0.5 0.2 10 5 2 1 0.5 0.2
10 0.901 0.998 1.000 1.000 1.000 1.000 1.11 1. 00 1. 00 1.00 1.00 1. 00

0.501 0.899 0.999 1.000 1.000 1.000 2.00 .11 1.00 1.00 1.00 1. 00
0.200 0.400 0.897 0.998 1.000 1.000 4.99 2,50 111 1.00 1.00 1.00
0.100 0.200 0.499 0.897 0.998 1.000 9.98 5.00 2.00 1.11 1.00 1.00

0.5 0.050 0.100 0.251 0.501 0.897 0.999 19.92 9.97 3.99 2.00 1.12 1. 00
0.2 0.020 0.040 0.100 0.200 0.399 0.894 50.10 25.07 10.03 5.01 2.51 1.12

AR 2 FAFER: P(Qun =g Q= =q) FAFEIH/ a
FBIEAEZ P/ % 10 5 2 1 0.5 0.2 10 5 2 1 0.5 0.2
10 0.894 0.997 1.000 1.000 1.000 1.000 1.12 .00 1.00 1.00 1.00 1.00
5 0.499 0.891 0.999 1.000 1.000 1.000 2.01 .12 1.00 1.00 1.00 1.00

0.200 0.400 0.889 0.997 1.000 1.000 5,00 2.50 1.12 1.00 1.00 1.00
0.100 0.200 0.498 0.88% 0.997 1.000 10.00 500 201 1.13 1.00 1. 00
0.5 0.050 0.100 0.250 0.498 0.888 0.999 20.00 10.00 4.00 2.01 1.13 1. 00
0.2 0.020 0.040 0.100 0.200 0.399 0.898 50.00 25.03 10.01 5.00 2.51 1.11
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