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Estimation of Parent Distribution of Storm-Type-Separated Annual 

Maximum Wave Height and Sample Distribution of Return Wave Height 

on the Japan Sea 

Masataka YAMAGUCHI , Hirokazu NONAKA , Manabu OHFUKU and Yoshio HATADA

A massive sample of typhoon- or cyclone low-generated wave heights over 10,000 years on the Japan Sea is 

produced using a Monte Carlo simulation model and a parent distribution of the storm-type-separated or storm-free

type annual maximum (AM) wave height is estimated based on the extreme value analysis and its statistical 

composition. The main findings are that the parent distribution of storm-type-separated AM wave height is well 

approximated by either the Weibull distribution or the Gumbel distribution and that the parent distribution of 

storm-free type AM wave height is strongly affected by that of predominant storm-type-separated AM wave height. 

Next, 200 sets of a 50 size sample are made from the storm-type-separated AM wave height sample of 10,000 size

and an extreme value analysis is conducted for each sample of 50 size in the known or unknown shape parameter case. 

Other findings in each of the typhoon and cyclone low cases are that identification of the parent distribution may lead 

to a reduction of confidence interval of the return wave height and that a sample distribution of return wave height is 

better approximated by the Weibull distribution rather than the normal distribution in detailed aspects.

Key Words Japan Sea, typhoons, cyclone lows, Monte-Carlo simulation, annual maximum wave height, parent 

distribution, return wave height, sample distribution 

 

[1] [2] [3] [4] [5] [3]

*

Engineering for Production and Environment, Graduate School of Science and Engineering, Ehime University

**

Department of Civil and Environmental Engineering Faculty of Engineering Ehime University

202

工学ジャーナル　第６巻  
2007年3月

Annual Journal of Eng.,  
Ehime Univ., VI, Mar., 2007

平成 18 年 11 月 10 日  受付  ,  平成 19 年 1 月 31 日  受理



20,000

10,000

[2] [3] [6]

[3] [5]

30

30

Gumbel

k=0.5 10.0 27 Weibull A B

jackknife

Hc

m

[2]

X

203



N 45 40km 24 53

0.045 0.50Hz 20 360 =20

19 30 Y 53

km 40 km

30

10,000 52,197 1948 1998 51

314
[3]

[1]
Y

53

NW N

0.05 0.70 Hz 20 360

=20 19 30

30

10,000 350,000

1979 1998 20 194

40 km ECMWF 30

51 50 H50

H 50 50 H50 10 H10
[7]

50

=H50/H10
[6] Weibull A

B Gumbel

50

NE SW 10 m m

m

m 0.5 m m 0.5 m 1.2

1.4

10,000 50

H50 Weibull k 50

0.05 m 50 NE SW

10 m m k

1.2 1.35

Weibull

204



10 m

m

10 m

20 194 50

H50 H 50 50
[6] 50

10 m

50 m m

10 m 50 0.5 m

m 1.5 m

1.2

1.3

10,000 50 H50

k G Gumbel 50

0.04 m 50 m

m

50

10 m

10 20 30 40 5011

10

20

0 300 km

N

24x 53

j (y)

i(
x

)

Δx= 40km

24

53

6

6

8

8

10 6

6

H50 m

hist.

8

7

7 7

9 7

9

typ.

10 20 30 40 5011

10

20

0 300 km

N

24x 53

j (y)

i(
x

)

Δx= 40km

24

53

11

1

0.5

0.5

0.5

1

0.5
0.5

0.5

Hσ 50 m

hist.
typ.

10 20 30 40 5011

10

20

0 300 km

N

24x 53

j (y)

i(
x
)

Δx= 40km

24

53

1.2

γ50

hist.

2

1.2

typ.

1.3

1.2

1.4

1.31.3

1.4

1.4 1.8

1.6
1.4

Fig. 1 Return wave height, standard deviation and 

spread parameter (historical typhoons).
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Fig. 2 Return wave height, shape parameter and

spread parameter (simulated typhoons).
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Fig. 3 Return wave height, standard deviation and spread 

parameter (historical cyclone lows).
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Fig. 4 Return wave height, shape parameter and

spread parameter (simulatedcyclone lows).
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Fig. 5 Compounded results for return wave height, 

standard deviation and spread parameter (historical

storms).
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Fig. 6 Compounded results for return wave height, 

shape parameter and spread parameter (simulated

storms).
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Fig. 7 Mean, standard deviation and skewness of 

50-year return wave height sample in FSP or VSP 

case (simulated typhoons).
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Fig. 8 Shape parameter of Weibull distribution or 

Gumbel distribution fitted to 50-year return wave 

height sample in FSP or VSP case (simulated

typhoons).
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Fig. 9 Comparison between sample statistics of 50-year

return wave height and calculated statistics in VSP case

(simulated typhoons).
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Fig. 10 Mean, standard deviation and skewness of

50-year return wave height sample in FSP or VSP case

(simulated cyclone lows).
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Fig. 11 Shape parameter of Weibull distribution or 

Gumbel distribution fitted to 50-year return wave 

height sample in FSP or VSP case (simulated

cyclone lows ).
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