o AdE
e A2 o] Agum ot olslls  Askel vhpas Fe) o) gl

e EFUA o4V UAEC] v g el AAIE Ao o) E = AR 71T A5l % 2}

- S8

3l
198 A 4 &, pp. 313~319, 2007 8&

W QA Als) AAske] v s 4 g 2
Parameter Estimation and Analysis of Deepwater Design Wave
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Abstract : Long term wave climate of both extreme and operational wave height is essential for planning and
designing coastal structures. Since the availability of the field wave data for the waters around Korean peninsula
is limited to provide a reliable wave statistics, the wave climate information has been generated by means of
long-term wave hindcasting using available meteorological data. In this paper, a set of deep water wave data
obtained from KORDI(2003) were analyzed for extreme wave heights. These wave data at 67 stations off the
Korean coast from 1979 to 1998 were arranged in the 16 directions. The probability distributions considered in
this research were the FT-I and Weibull distribution. For each of these distributions, the method proposed by
Goda(2004) was applied to estimate the parameters. For judgment of best fitting, MIR criterion proposed by
Goda and Gobune(1990) was used. FT-1 distribution which best fits to the 886 data, while Weibull(#=0.75) 81
data, Weibull(*=1.00) 105 data.

Keywords : hindcasting, deep water wave data, extreme wave heights, FT-I distribution, Weibull distribution, MIR
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Aoz 10d o)l AE7}F FA =] e AL BA &
o}, SgutellAE 19861d0 87 HEBS L) B
HEAZ TEIGo Aoz o d At olelF
o} e AARo|rhEoAYE, 2003). F WA A7 B4
A AHH(DSA-5) 52, A2l (HYPA) Edo] & AR5
olgron] FH A3AY 22 WAM 4, Wave Watch III
So) s} AREE 5= SIAl H T FHA, skl
A 200185 E Ajd TR as 9 24k AlE
Halo] - 9 AEAAS Algstn QLo gt
B 2003). o] AEE FNPRE AASE Ta] A%
Aa AT sk T (2005)0] AAe FHE
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(1986), Ochi(1982), 72| 3. Viedder et a/(1993) F©] thafst
o2 AEsigint 39, dRESEE 20000014 2
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of residual correlation coefficientyS 7]|F 0.2 HIa}T)
kA © 7 ZARMoIME APY 14 A x, 7y, A
o]9] AaAlE £ 0] 19 77 2E Bshs A7 Bt
2% 77 °Y Kolmogorov-Smirov(KS) A8 5= AHE-317]
5 sht, dEuTo] &L ST E old g Aol
W= A AAS A= gtk ol9) 2L ol{E & ATolME
Goda(2000)7} A|¢Het MIRE A BZ 7 Frt.
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Fig. 1. Loacation number of the estimated wave heights off the
Korean coast.
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2 Agtsitin pekdnh @A A3AY 299 WAM 48}
Wave Watch Il S0} 7atso] A28 5= oA Her
SasjokAT ol = FadulE B3 9 AR ANE
28 Zo|| 9lod, 2005d 0= ARE A AADE
AT N xARE FAHA 22 Yk Fig 12 2 <
Fro] ARREF S=ZAL 677] A EAIG Aot 7 A
2] AT Sof 3 AR = i gAT4(2000)7 2
(2003)ll &= o] 3ith

e S o1 8ste] d AE7IR
TE FAE] A%t A A 3
A, A2 BAY £, BRI AP SHsh=
EAXNE Fol Ut Fu AEEAE Goda(2000) L
ACES Technical Reference(1992) 5-0] 311, o371l 3
Arpgo] 2 71eEo] 9lon T2 IYE o] § 7hssit
(NG, 2005).

B ePolla] et SXEAL % T BXFE o}

el A atict.
1. Fisher-Tippett type I(FT-I) 3E:
F(x) = exp[-exp{—(x—B)/4}]: ~0<x<» M
yg=~In[-In{1-1/(AR)}] @
2. Weibull distribution:
F(x) = I—exp[-{(x—B)/4}"]: B<x<c )
with £=0.75, 1.0, 1.4 181 2.0
Y= {InOR}™ @

7NN, xi= X5 (extreme variate, 5 FhiL), yp
71&3PH % (reduced variate), RE AH717HReturn Period)
oln, k, 4 283 B 217 F(shape), T (scale) L
2l $1x](location) 7Rl A HEd & (mean
rate)o]th. A ()3} 4] 3)el UEpd SHEE e 2
wiZASs) 3 7 EEEelch Fojx T
F 9= BYE Aol EFoE JupiHs £XE
ARg3R= Ao] fasit)h i, 3 w7l £XE BE
Zro] ozt Wt Agke 2 uiyfiseo] AA7F AA st
L o] g3, WA Fg0] Bt H7] Hoh
)

(Goda, 2000). FT-1 ¥3%% FisherS} Tippett(1928)°] ++

T3 23 188Xy o]EFEXFEFE T Gumbel ¥
FEE 3} 220035 A4 S004)2) ATl &JEkE 2
(Gumbel, 295 Weibul)®-X7}F 3 wi7i|=(3
#W<= Weibull, Log-Pearson Type-lII, Lognormal) ¥
"o} kg A glo] FEHT

ZR)BA L FRo| Sk 2] 548 F%e

Bxo] Ql7] WEo] ujAhase] 297} 7Fsd A
N

=)
=
(.
3

Zio] vigAsk}, o] wjFol Weibull X+ F3H7H
2 u)g) TSt} 42 F2do) the 2 WPASE £2 9
F2A HAFHIA L ik

4. DN 0 S M Y Y

4.1 070 =1

SERYF) uypisE Fgsks WS AN B
A E3 (Method of Moments), #-$-5 "8 (Method of Maximum
likelihood), 271 5 EX (Method of Probability Weighted
Moments), L-Momentd] 78] 7 #U5 37 (Kemnal density
function) 50] QIr} E2 F717} 2L wii= Yntdow
A R3] e RS QA 2t mEtN FEE 7
9 Arg ) Fr7t A48 27 ¥ A7elMe ZAE
ol 9)8F Goda(2004)2} WHell 28 FA 3.

ZAARY FEL FR B (x,, N EFHAH0)E B
ApElolzint, 0|2 o] g3l 4] (5)2 RS} A
PAAFE 348 5 ArHGoda, 2004). A (5)°] AHE-E
AFE-L Table 191 28T

A= o/ak,B = x,,,,~Bo’ ak 5)

42 M &o|2HE EEnln A

AB717HE AR S FEEe o] Ve Fad
9l o)t} E B9, 6 m o Wae] Iy} Hgaiod
Mol 13] vjg= UeRdTh o] B ARt Md
o] th(al| %4, 2005).

Table 1. Value of Coefficents (o, 5, and k)

Distribution 14 B k
FT-I 0.5772 1.2826 0.975
Weibull(4=0.75) 1.1906 1.6108 0.923
Weibull(,=1.00) 1.0000 1.0000 0.958
Weibull(4=1.40) 09114 0.6597 0.977
Weibull(4=2.00) 0.8862 0.4633 0.986

from (Goda,2000; Goda, 2004)
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carlo 08 &3 B8 7} 10,00028 AXRS] 4dAS
o) A HEA 4,5 HOE LAY Fig. 2& &
AR 79l gk 10 dist AaAITY] A} A= 100
thalo} BA3g Zo|t}, 207]2) TRl thgk FRATY 2
= BT 005018l FREFFES k= 44
0.04267S(FT-T), 0.035898(Weibull, k=0.75), 0.029499(Weibull,
=1.00), 0.024363(Weibull, k=140) “72]IL 0.02142%Weibull,
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FTI £X8 9] Py} Hdjo]u}. o) 729 e tfjg
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Fig. 2. Mean residue Ar__ of candidate distributions.
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Goda(2000)7} A 2Fst MIRS AR (N3=x).
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Table 2. The number of the smallest MIR among candidate distributions

159 254 3&9 44 559 3 Al

FTI 886 85 68 10 23 1072

Weibull(k=0.75) 81 46 185 240 520 1072

Weibull(k=1.00) 105 60 155 630 122 1072

Weibull(k=1.40) 0 101 664 192 115 1072

Weibull(4=2.00) 0 780 0 0 292 1072
g A 1072 1072 1072 1072 1072

Table 3. Acronyms of probability density function, goodness-of-fit test, and parameter estimation

ooy AT SFo) AR 24 2 viEs 9
WBU3 3T Weibull £X CHI2 A%
WBU2 2H Weibull 3£ KS Kolmogorov-Smirov
GUM Gumbel 3 MM ERIEY

LP3 Log-Pearson Type III F3£ MML Hoew

LN Lognormal ¥32 MPWM e/ EHEY
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Table 4. Results of Kolmogorov-Smirnov goodness-of-fit test

SRR

R ¥ MMCHR MM-KS MML-CHI2  MMLKS  MPWM-CHI2 MPWMXKS
WBUS 648 868 179 241 610 778
(60.45) (80.97) (16.70) (22.48) (56.90) (72.57)
WBU2 795 1001 744 1016 821 981
(74.16) (93.38) (69.40) (94.78) (76.59) (9151)
GUM 908 1070 909 1030 899 1071
(84.70) (99.81) (84.79) (96.08) (83.86) (99.91)
b3 391 461 204 234 789 880
(3647) (43.00) (19.03) (21.83) (73.60) (82.09)
N 761 1055 684 895 689 385
(70.99) (98.41) (63.81) (83.49) (64.27) (82.56)
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E=3 01 218 A7 Spread Parameter(Goda, 2004)E A
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ol AAHQ AAE s A FH3 EHo] 9F
olA| 1 vt

LR R L DR LR
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