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Uncertainty analysis of marine environment elements calculation
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cademy of Sciences Beijing 100080 China)

Abstract: The marine environmental extreme value parameters such as wind speed current speed wave height and wave period play
an important role in marine engineering design. Because of the uncertainty existing in the parameter calculation there is a significant
difference in the prediction. Based on the observed data in South China Sea the uncertainties existing in extreme theory sampling
method samples interval and statistics parameters solving method are discussed in this paper. It is shown that the adoption of the com—
pound extreme value distribution with more samplings can significantly reduce uncertainty factors in extreme value prediction and the
risk of the marine constructions in the design stage.
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Tab. 1 The frequency of typhoons in Dapeng Bay between 1949 and 1999
0 1 2 3 4 5 6 7 8 10 279( )
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5.47
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Tab. 2 Comparison of the wave height and confidence interval by different models
/a Poisson-Gumbel Gumbel Distribution P-II
H/m AH H/m AH H/m AH
1 51( 1949 ~1999) 279 10.11 0.19 51 10.78 0.50 51 9.70 0.46
2 30( 1969 ~1998) 167 10. 16 0.23 30 9.67 0.61 30 8.93 0.56
3 20( 1969 ~ 1988) 114 9.46 0.27 20 10.05 0.74 20 8.65 0.68
4 17( 1949 ~1965) 95 11.00 0.36 17 12.59 1.11 17 10.75 1.02
5 17( 1966 ~ 1982) 98 9.77 0.30 17 10.50 0.83 17 8.95 0.76
6 17( 1983 ~1999) 86 10.00 0.34 17 11.09 0.95 17 9.45 0.87
op_=0.5178 op=1.0213 oy =0.761 7
AH X 100
2 1) :
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Fig. 1 Illustration of sampling methods
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Fig. 2 Mean residual life plot of wave height
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Fig. 3 Maximum likelihood estimation of parameter
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Fig. 4 Distribution diagnostic testing of threshold excess values
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Tab. 3 Comparison of different threshold values
/m
u/m A
o o 100 a 500 a 1 000 a
2.099 -0.188
1.5 228 4.47 7.97 9.19 9.62
(0.189 5) (0.062 6)
2.228 -0.207
1.2 258 5.06 7.81 8.99 9.39
(0.184 4) (0.056 1)
2.346 -0.225
1.0 277 5.43 7.73 8.85 9.22
(0.1830) (0.051 8)
2.590 -0.269
0.8 286 5.61 7.84 8.82 9.13
(0.191 0) (0.047 0)
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Fig. 5 Comparison of different threshold values
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Fig. 6 Comparison of wave height of different return periods by 20 a samples
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Tab. 4 The relative error and standard deviation of three models
100 a 50 a 20 a
Gumbel 28% 1.10 27% 0.94 25% 0.73
Pl 28% 0.96 27% 0.83 24 % 0. 65
P-Gumbel 18% 0.58 17% 0.52 17% 0.43
2007 5 N N
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Fig. 7 Comparison of wave height of different return periods by 30 a samples
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Fig. 8 Comparison of wave height of different return periods by 40 a samples
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Fig. 9 Comparison of sampling numbers
5
Tab. 5 Uncertainty analysis of models and sampling methods
P-Gumbel Gumbel P1I
100 a 50 a 20 a 100 a 50 a 20 a 100 a 50 a 20 a
10. 160 9.281 8.106 9.166 8.111 8.628 7.469 7.905 7.262
20 0.658 0.585 0.485 1.210 1.042 0.819 1.049 0.916 0.733
cov 6.48%  6.30% 5.99% 13.20% 12.85% 9.50% 14.04% 11.59% 10.10%
9.441 9.399 7.836 7.921 7.983 8.487 8.568 8.623 8.615
30 0.347 0.308 0.255 0.642 0.557 0.444 0.338 0.105 0.272
cov 3.68%  3.27% 3.25% 8.10% 6.97% 5.23% 3.94% 1.22% 3.16%
8.447 8.267 7.878 5.187 5.097 2.665 7.653 7.596 8.599
40 0.141 0.125 0.104 0.134 0.119 0.102 0.158 0. 145 0.127
cov 1.67% 1.52% 1.32% 2.58% 2.34% 3.82% 2.07% 1.91% 1.48%
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Tab. 6 Relationship between sampling numbers and COV 0 Gumber
P-Gumbel Gumbel pP4IT 10
X
20 6.26% 10.27% 10.20% I~
30 3.41% 5.60% 3.16% 8 5
40 1.38% 1.21% 1.48%
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Fig. 10 Comparison of sampling numbers and COV
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Tab. 7 Comparison of statistics parameters of three solving methods
Gumbel P-Gumbel
100 a 100 a
a=3.9288 a=2.1925
10. 06 9.91
b=1.3326 b=1.2250
a=4.1318 a=2.2213
10.74 9.82
b=1.4357 b=1.206 1
a=4.196 6 a=2.1827
10.78 10.11
b=1.4312 b=1.26538
1)
JPOT ) Weibull ~ Gumbel
COV=0.06.
2)
AH, =Hs-Hy ; AH, € F(a u;x) (3)
D H, VHy iF(a u;x)  AH;,  Gumbel o
o 1 100
COV =0.096,
3)
N POT
COV=0.10.
4)
cov=0.10— 20 a;
CovV=0.14——- 30 a;
covV=0.02—— 40 a.
5)
CoV =0.027,
40 a~20 a
COV = \/COV? + COVE + ++ + COV? =0.155 ~ 0.183
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l) Al
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