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A Fundamental Study of Probability Functions
and Relationship of Wave Heights.

—On the Wave Heights of the East Coast of Korea—
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ABSTRACT

The records of wave heights which were observed at Muk ho and Po hang of the East Coast
of Korea were analized by several probility functions.

The exponential 2 parameter distribution was found as the best fit probability function to the
historical distribution of wave heights by the test of goodness of fit,

But log-normal 2 parameter and log-extremal type A distributions were also fit to the historical
distribution, especially in the Smirnov-Kolmogorov test. Therefore, it can’t be always regarded
that those two distributions are not fit to the wave height’s distribution.

In the test of goodness of fit, the Chi-Square test gave very sensitive results and Smirnov-

Kolmogorov test, which is a distribution free and non-parametric test, gave more inclusive

results.

At the next stage, the inter-relationship between the mean and the one-third wave heights,
the mean and the one-tenth wave heights, the one-third and the one-tenth wave heights, the
one-third and the highest wave heights were obtained and discussed.

deste]
1

& Bl 5l
W e EEEEDY Rt 24 mEe @By HRes BRIl B

il

Bastz o2 Y BEREE THASMA
+ Sinefdle gE] BERFZIZIoE Bisio

-(parameters) f1®] b i (Design Wave 8 Tt HEEEYY BEL fFHSIE B o

Height)ol =, wite] MMle HKAMSl BIRNE @ TS THAE D BES THAMS E@dd &
] EEI Aol B e BEREYSY & de oy 3747
SRR AP RS LA LAR (K TEHE) Sk Al
“EHR - MRS TAAS BEE S, THRHMES shhshid Slelo AmmEe fF



100 mEA B EE

Bakel (A= 2
S SN f*l g e

S 2 EEe e

= n;"z’rt ool i

[

2 spectrum i

ol
| Tt

R NN

S.Thom D 2 Bt 5 0 A1

ol e} %k
v, FEEY Herbert.

(Extreme Wave Height

Distribution)i= Frechet 77

1, Leon. E.Borgman®-£ Ray-

’J\ » ~ ?Q [ B

Al 2l -

g e
“AER ‘}"’l”/'f 3 r?:«if‘l"“'w RS
hrne) UMY S Ray-
leighZpffioll % dhed o, WG Hl At
Aol 4 = G - FREZN BISEE
e STM. B(};, P.NLJiE, Wilsonid: &2 Bretshn-
eider@# = {EiENGE HES RitEaE ekl
el K3 AT

2 hebol 4 =

H A Eﬁfﬁcﬁ

= 10~2077 0 M Rl
Hiowg, I3, HueanE8) HIELH
ﬁflx(Frob&omtw Function)s- = fki (Relationship)

. SR MLt Trpote
;,.A_':\-- :g.{d}(lul n:LN;:] 1?’”’71.0”

% Haax, Hi/ 10, Hil s,

Lo d HUEE P (Freque-
— el 2l
FEdy B (Density

i)

Ix = Prila<lxZb}

BInNEE T A {Pro®ability distribution functi-

on) F(x)&

}:1fi:f(x)dx.

Fix)=plX=x

‘1M{'mhuwwxﬁmmh; Ei? ., EEK
W7, D8E 2 2EEdEEs L Ravleigh 5

I AR 3ol u), i

CIDANE Streak kit A
1 19T 8 e R
WA B e Wiis (B e

1

olond, el Fokiel (ke

18t=l o} EHAY
A EiE o
FERE

GEGECERE S T G RamE,
Frabed B A Fel ocbrl Qe D=
fEAsA = glet
deihale 1971F 8 B LLAlel = N37°—32°—58"7,
E129°—07'—16" " 3Bl 2 2)s)lel ond, 19714 8 B
LAtgel [asiike N37°—33'—18'', E129°—07’
—417 " $Bhe) 3 Bl ZEiE SR e
A garcol e EES EulleZ [Rel 197048 1 R 1
BA-E! 19705 128 31E7-=19) 1 H 20409 3 M
T TR 51 B Heax, Hijw, Hifs, Heeandl] o3l
A GrErslel v
oA el olel A 19714 3 A &K
Wl e delt s BME Al gl ghebl At e K
OO (N36°—01'—077, E129-—24'—31'") 5
A ImBBEE (N 36017217, E129°—24"—10" el 2%
e eq sloo=, JEM 6 fberehel IHLE Imih¥iel %

W bl skl NS, SR

=
al

A R
T oPEiel 19735 1 8B
LF 16~205F8

s, Hauean

Limspghel phdiitel] ks
G BRI (8 ST
‘f}TSir; 122 310
) RS 4 Hlaas.
. 9;~t»faraz::-.
ol AT Sl MOABLI
(Biascd Influence) & =
Value) 2 jF8skel sl = #54 s

aEe] BE 5 (Frequency

e,

Table-1z- 7o,
3-1-2. Anaivsis)

}%l’iﬁﬁ(C‘.ass Interval)%— 0.5%

/;‘1‘11'”( Frequency Distribution Dmma m)E

Fig-12-



Table-1. Basic Statistics
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Harbour MUK-HO PO-HANG
Wave Height " "
. Hauox H,/ H Hapon H... H,/ /! neen
Basic Statistics ™ L 3 l v v
3 1.131 1.396 l 1132 | 0.748 1234 1.180 0.924 0. 595
g 0.666 0.623 0.436 0.351 0.857 0.554 0. 364 0.184
g 0.816 0.789 0.660 0.592 0.926 0.744 0.603 0.428
C.V 0.722 0. 565 0.583 0.792 0.750 0.631 0.653 0.720
C, 1.825 0.610 1.661 2.040 1.422 1.613 1.538 1.598
x : Mean 0% : Variance, ¢ : Standard Deviation, C.V: Coefficient of Variation, C, : Skewness.
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Table-2. Constants & Parameters of Probability Functions.
Probability | o - farbour MUK-HO PO-HANG
. ! ~.. Wave Heig i
Functions 'Constants & Parameters —_— Huas Hilw | Hifs l Hucan Huex Hifwo | Hi/s k Houan
| -1 | 0.0 0505 o0.604 0.673 0.431] 0.53 0.661| 0.931
NM | o2 ;
J 20% ] 1. 331 1. 246‘ 0.871 0.702 1.714 1.107 0.728} 0.367
; —
lnx -0.080; 0. 207' -0.011} -0.524] -0.073| ~0.007) -0.268-0.667
LN 0,2 0. 369 0.232 0.247 0.423 0.628  0.336] 0.377] 0.553
g, 0. 607 0.481i 0.497 0.651 0.793] 0.580; 0.614| 0.744
EXP-2 1.226] 1.267 1.515 1.688] 1.080] 1.344] 1.657] 2.334
b 0.315 0. 607! 0.472] 0. 155 0. 308 0.436 0.321] 0.167
k 10.946] 14.882] 13.651 8.914) 23.3011 14.801] 17. 143[{15. 213
LEX-A ER 0.756 1.034 0.829 0.476/ ~ 0.811 0.839 0. 648 0.399
b 5.324 7.285 5.492; 2.985 15.095 6.959 7. 0461 4.222

* o4 & el BEREE vhdab Lol ldhd gt
NM; Normal Distribution

LN; Log-normal Distribution

EXP-2; Exponential 2 parameter Distribution
EXP-1; Exponential 1 parameter Distribution

RL; Rayleigh Distribution

LEX-A; Log-extremal Type A Distribution
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Table-3. Results of Test.*

Goodness EXP | EXP LEX

Test |Co2Re [nn [N [ BEFRAF] Ry | D
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(Relationship of Wave Heights)
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Table-4. Relationship of Wave Heights

% ke AEEA B | Ravleishamne | gt B
Hy/s/Husen L43 | 113 1.5 ! Le | LS 16 ! 1.57
Hi/io/Huren 1.85 1.41 1.86 1.82 1 2.0t 2.03 1.94
Hy/ool/Hilof .25 | L.24 1,24 P30 1.3 1.27 1.29
Hao/Hys 1.64 | 1.40 1.64 ‘ 1.80 \ - 1.60 1.81
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