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Abstract: Based on the hourly tidal level and daily maximum wind speed data at Haikou Station during 1976 ~ 1997 the joint
probability distribution of yearly maximum surge height and corresponding wind speed has been analyzed with the Archimedean Copula
functions. The main conclusions are as follows: 1) Generalized extreme value distribution can be used as the optimal margin
distribution for yearly maximum surge height and corresponding wind speed at Haikou station. There is a strong positive correlation
between the two variables. Among the three Archimedean Copula functions G-H Copula is a better contiguous function for joint

distribution of the two variables. 2) By comparing the joint distribution the relative differences of the design values of the marginal

distribution of surge heights are about 7.5%. 3) Conditional probability 1 ( P( Y=y | X=x) ) indicated that the encounter probabilities
of the same frequency of yearly maximum surge heights and corresponding wind speeds fall in between 78.2% ~ 80.9% and the
conditional probability 2( P( Y=y | X<x)) indicated that the encounter probabilities of the same frequency of yearly maximum surge
heights and corresponding wind speeds are less than 4.8%.
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Fig. 1 Topography of Qiongzhou Strait and the location of Haikou Station
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Fig. 2 Co-phase lag lines( solid lines) and Co-amplitude( dashed lines) lines of diurnal ( O,+K,) /2 and semidiurnal

M2 tidal constituents. Units: coamplitude ( m) and cophase ( °)
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Tab. 2 Marginal distribution parameters and The goodness of fit test values for the yearly maximum surge height and

corresponding maximum wind speed at Haikou station

PPCC D, RMSE
P-1I 0.973 7 0.070 4 0.075 9 0.468 2 0.733 9 2.097 5
Weibull 0.9759 0.075 1 0.070 9 0.437 6 0.940 2 0.369 9
GEV 0.994 4 0.063 8 0.076 2 0.622 0 0.314 3 0.191 7
P-1I 0.988 3 0.095 9 0.092 7 -8.635 6 11.107 8 0.577 9
Weibull 0.987 1 0.086 9 0.122 6 -0.130 1 1.942 9 12.084 5
GEV 0.988 8 0.095 8 0.093 3 8.165 7 -0.115 5 5.109 7
2 D 0.178 6 K-S o 2
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Fig. 3 Fittingfigures of yearly maximum surge heights and corresponding maximum wind speeds in Haikou station
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Tab. 3 Estimated parameters for three selected Copula functions for Haikou station
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Fig. 5 Contour map of united recurrence ( left) and co-occurrence recurrence ( right)
4
Tab. 4 Design values for different reoccurrence periods of yearly maximum surge height and corresponding maximum wind

speed at Haikou station

(T,=T7)
T/a
A . ol
(7. 1a) (7.72) /m /(mes™) /m /(mes™)

100 82 128 2.93 24.69 3.15 25.19

50 41 64 2.27 22.81 2.44 23.36

20 16 25 1.63 20.01 1.75 20.63

10 8 13 1.27 17.59 1.36 18.28

5 4 6 0.99 14.80 1.06 15.56

4 100 50 293 227 m
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Tab. 5 Encounter probability of yearly maximum surge height and corresponding maximum wind speed at Haikou station

0.01 0.02 0.05 0.10 0.20
0.01 0.782 3 0.476 2 0.199 1 0.099 9 0.050 0
0.02 0.952 3 0.783 7 0.389 5 0.199 2 0.099 9
I.P(Y=yl X =x) 0.05 0.995 4 0.973 7 0.787 7 0.478 8 0.248 5
0.10 0.999 3 0.995 8 0.957 6 0.794 7 0.482 1
0.20 0.999 9 0.999 4 0.994 1 0.964 1 0.809 2
0.01 0.002 2 0.000 5 0.000 0 0.000 0 0.000 0
0.02 0.010 6 0.004 4 0.000 6 0.000 1 0.000 0
2.P(Y=zyl X <x) 0.05 0.040 5 0.0311 0.011 2 0.002 4 0.000 4
0.10 0.090 9 0.081 7 0.054 9 0.022 8 0.004 5
0.20 0.191 9 0.183 7 0.158 2 0.115 1 0.047 7
4
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