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Summary

A Study on the Characteristics of Wind and Wave around Korea

Peninsula

This study analyzes the relation between wind and wave with data
observed in five ocean data bouys around Korea Peninsula (Dukjok-do,
Chilbal-do, Geomun-do, Geoje-do, Donghae) during the period of January
2001 to December 2002, in which the data are reliable with relatively small
number of missing data due to severe meteorological condition or
instrumental problem.

The relation between wind velocity and wave height is high in
Chilbal-do and Donghae, while low in Geomun-do and Geoje—do. That is,
strong wind drives high wave in Chilbal-do and Donghae, but not in
Geomun-do and Geoje-do. In Dukjok-do, the relation is different according
to wind direction. It is high in certain wind directions and low in other
wind directions.

The results can be understood as follows: the relation looks clear for
strong wind, because weak wind drives low wave, which may not be
distinguished well from waves by other factors. On the other hand, the
direction of prevailing strong wind in this area is northwesterly in winter.
To this direction, Chilbal-do and Donghae are open to sea while
Geomun-do and Geoje—do are closed by land. Dukjok is half open and half
closed in this direction. Therefore, the relation is high for westerly wind
and low for northerly or northwesterly wind in Dukjok.

However, some phenomena may not be understood like this. Wave
directions in Geomun-do and Geoje-do are nearly fixed for any wind
direction. In Geoje—-do, high wave always comes from the southwest or the
northeast, in which directions Geoje—-do is open to sea. It shows that wave

can grow by wind in the direction open to sea. In Geomun-do, the



southeast is such a direction. Geomun-do is open to East China Sea in the
direction. In Donghae, the relation of wind velocity and wave height is
high, but the relation of wind direction and wave direction is very low. It
1s probably because wave can freely come in any direction due to deep
water depth. For example, suppose a low pressure 1s passing. Wind
velocity 1s proportional to the pressure, but wind directions may be
different around the low pressure. In this case, the waves driven by winds
of similar wind velocity and different direction have high relation with
wind velocity and low relation with wind direction. To prove the
interpretation, we need analyze the relation between wind duration and
wave height. However, the analysis is unexpectedly difficult, so we

postpone the work for future.
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Fig. 1. Buoys locations for meteorological and oceanographic

observation in operation by KMA.



Table 1. The information about buoys in operation by KMA.

Buoy Dukjok-Do | Chilbal-Do |Geomun-Do| Geoje-Do Donghae
) 37°14 " N, | 34°48 "N, | 34°00 " N, | 34°46 " N, | 37°32 " N,
Location , , , , ,
126°01 " E | 125°47 " E | 127°03 " E | 128°54 " E | 130°00 " E
Water
30 m 33 m 80 m 84 m 1,518 m
Depth
* Wind Direction
* Wind Speed
* Air Temperature
* Humidity
Observation
* Pressure
Parameters

* Wave Hight (Maximum, Significant)

* Wave Direction

* Wave Period

* Sea Surface Temperature
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Fig. 2. Comparison of wind direction and wave direction in

Dukjok—do during Winter.
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Fig. 3. Comparison of wind direction and wave direction in

Dukjok-do during Spring.
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Fig. 5. Comparison of wind direction and wave direction in

Dukjok—-do during Autumn.
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Fig.10. Comparison of wind direction and wave direction in

Geomun-do during Winter.
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Fig.13. Comparison of wind direction and wave direction in

Geomun—-do during Autumn.
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Geoje-do during Winter.
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Fig.15. Comparison of wind direction and wave direction in

Geoje-do during Spring.
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Fig.16. Comparison of wind direction and wave direction in

Geoje-do during Summer.

_24_



c00e Od—drodo

Lol e S H HAVA N HIa Wik OAEdE (NI F WOLLIGHIT ONIM HIIH 3

W IAWALDAS o

N

%m%fmowa&%
e ,”_HWQ\

b .E‘m_a
o

7

k=

100 Od—Hrodd

Vi F NOLLOGHIO HAVE

Fig.17. Comparison of wind direction and wave direction in

Geoje-do during Autumn.

_25_



c00e

UFAdE ONIM F NOLLOEMIT JONLA

AVHONOA

1002 HIVHONOO

HOIH HAYA ¥ NOLLOHHIO 3A¥M 03345 ONIM F NOLLDSHID ONIM HDIH HAVA ¥ NOLLISHIG ZAVE
el vat
HAGWA A

Fig.18. Comparison of wind direction and wave direction in
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Fig.20. Comparison of wind direction and wave direction in

Donghae during Summer.
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Fig.22. Monthly (A) the average heights and (B) the maximum

heights of significant waves observed in the five buoys.
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Fig.24. (A) Relation between wind direction and wave direction,

(B) Relation between wind speed and significant wave height

observed in Dukjok during 1~5 January 2001.
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Fig.25. Time series of wind speeds and significant wave height

observed in Dukjok during 1~5 January 2001.
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Fig.26. Stick vector diagrams of winds and waves observed in
Dukjok-do during December 2002.
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Fig.27. Stick vector diagrams of winds and waves observed in

Dukjok during December 2001.
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Fig.28. (A) Relation between wind direction and wave direction,
(B) Time series of wind speeds and significant wave heights

observed in Dukjok during 4~6 December 2001.

_40_

WAVE HIGH(m)



Table 2. Monthly wave direction ratio in Geoje—do.

WAVE DIRECTION (%)

YEAR MONTH

N NE E SE S SW W NW

JAN. 0.6 19 3.5 4.7 9.3 109  66.1 7.0

FEB. 1.1 4.2 9.1 142 111 117 423 6.5

MAR. 0.9 2.9 119 7.5 5.0 9.0 52.2 10.7

APR. 0.8 9.2 2015 126 1.7 6.2 35.9 6.2

MAY 1.0 7.3 204 199 0.5 94 37.7 3.7

2001 JUN. 3.0 262 36.7 2.2 1.7 145 135 2.3
JUL. 14 146 191 7.9 0.6 9.1 114 5.9

AUG. 2.1 294 304 2.7 2.4 22.0 8.5 2.4

SEP. 2.7 303 170 1.2 1.5 39.2 6.8 1.2

OCT. 5.0 232 119 4.5 3.0 375 132 1.7

NOV. 1 3.0 1801 1G4 (G5 389 171 1.6

DEC. 1.0 313 7.3 8.6 79 52.0 190 0.9

JAN. 1.8 5.7 8.7 2.9 41 52.8 226 14

FEB. 2.0 7.8 16.7 6.4 6.5 36.8 235 0.3

MAR. 19 138  24.7 3.7 2.7 242 277 1.3

APR. 44 119 27.1 6.3 2.1 232 189 6.2

MAY 5.1 230 156 19 2.6 36.6 117 3.5

2002 JUN. 3.3 49 0.0 1.6 6.6 70.5 131 0.0
JUL. 4.7 202 150 2.3 0.9 270 173 9.7

AUG. 1.2 233 276 6.2 1.3 218 111 1.6

SEP. 198  10.0 1.9 4.6 114 39.1 3.7 9.6
OCT. 11.2 9.8 41 5.3 28.6 167 9.7 14.7
NOV. 100 7.5 2.9 5.4 149 312 121 159
DEC. 158 8.9 2.7 5.0 8.3 245 111 237
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Fig.29. Stick vector diagrams of winds and waves observed in

Geoje during August 2001.
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Table 3. Monthly wave direction ratio in Geomun-—do.

YEAR MONTH

WAVE DIRECTION (%)

N NE E SE S SW W NW
JAN. 9.1 115 118 153 21.8 199 8.8 1.7
FEB. 9.6 165 191 279 117 9.2 3.9 2.2
MAR. 6.1 142 141 141 125 22,6 132 3.0
APR. 7.1 8.7 176 246 145 169 6.8 3.7
MAY 1.8 6.4 21.3  29.2 148 148 8.5 3.1
2001 JUN. 123 145 29.8 140 4.9 5.9 10.2 8.5
JUL. 44 153 473 154 1.5 1.7 9.3 5.1
AUG. 125 177 280 182 9.7 4.6 4.1 o.1
SEP. 170 192 206 152 186 0.4 1.0 3.0
OCT. 137 104 117 147 23.8 189 4.2 2.6
NOV. / I8 8.3 1921 248 1204 111 6.8 1.9
DEC. fRgr RS NATIONJLNIVERZIEY LIEPRYY 157 4.8 1.5
JAN. 112 129 9.2 6.9 204  26.8 108 1.7
FEB. 8.5 6.6 161 2564 132 197 8.3 2.2
MAR. 4.8 115 216 254 7.1 125 129 4.2
APR. 10.5 7.5 200 263 138 123 6.7 3.9
MAY - - - - - - - -
JUN. 160 114 269 215 130 4.8 2.0 4.3
20 JUL. 2.3 100 42.0 352 6.4 2.0 1.3 0.9
AUG. 4.6 155 414 276 0.2 2.7 14 1.7
SEP. - - - - - - - -
OCT. 8.7 10.1 9.5 6.4 229 376 7.8 0.9
NOV. 6.8 133 113 133 135 268 133 1.8
DEC. 150  10.6 8.0 7.1 177 168 19.5 5.3
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Fig.30. Stick vector diagrams of winds and waves observed in
Chilbal during February 2001.
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Fig.31. Time series of wind speeds and significant wave heights
in January (A) 15~16 2001, (B) 7~9 2002.
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Fig.32. Stick vector diagrams of winds and waves observed in
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Table 4. Relation between wind speed and significant wave

height observed in the five buoys.

position | Dukjok-Do | Chilbal-Do |Geomun-Do| Geoje-Do Donghae
observed Jan.,1~5 Jan.7~9 | Sep.,11~16| Aug.6~8 | Dec.,12~15
period 2001 2002 2001 2002 2001
(hour) (120) (72) (134) (95) (98)
wind \Y N NE N NE,N
direct
-ion
wave NW N NE,SW E SENE
y=0.1496x | y=0.2888x | y=0.0889x | y=0.1304x | y=0.1769x
equation
y . wave height (m), x: wind speed(m/s)
R 0.3646 0.5812 0.6413 - 0.7628
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Fig.33. Stick vector diagrams of winds and waves observed in

Donghae during December 2001.
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Fig.34. Stick vector diagrams of winds and waves observed in

Donghae during August 2002.
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Fig.35. (A) Relation between wind direction and wave direction,
(B) Relation between wind speed and significant wave heights

observed in Donghae during 12~15 December 2001.

_52_



1=13
=

EIEE

P
=

el o7t 7k

Xk

F43)

_]

1=
<l

1)

kel
A

ok
=1

)
=

Mmﬁduuldr.qmoE%i
ﬂc.#ww%m»ﬂﬂ%id;%ioﬂwﬂﬂ -
W B o O @ﬂ}w_.an%ﬂx T LB W E
mgua%ﬂwi G w ©F R )
‘|< = o 1 LR L3
zﬂmmﬂurmogg_mo#mmmﬂgme ﬂ%ﬂﬂf.%_ﬁx%
ﬂ57ﬂo@%%%§_ﬂﬂ %HT@&OWHQ%%
zmﬂ%ﬂ%@%ﬂl%%m«ﬂw HE%%%%%M@«
Wtwwimwiwmgwwvmoﬂ %mﬁ_@%?%%ﬁ%
%urmnymegahﬂmhﬂurdrfrﬂ ﬂmmiar%_zﬁm.wﬂ
B A R T Doy N i
%u|ﬂ§i%ofo_momﬂ%£%r ﬁﬁﬂ%aiofﬂa
@ﬂ%ﬂﬂ]ﬂ&ﬁg@ﬁAgqaﬂiw%xﬁoﬂﬂ
0 g HO 0”7 ol
o o No 1 @m P 1 0] oW TR T BN He = wﬁ o woe
uryaoﬂﬂ}m.oi = ) Leiﬂ%% - o=
L B N S - Qg g=ps®F
]17rdbt_z1ﬂgo1rﬂlﬁo1,x|_]lme iy iﬁaqta]
MIAE%P%7% R éﬂlﬂ%aﬂmaooylul
_ﬁadmoﬂﬁsoi w:i:mﬂan_x%o»@ mﬂ%%@ﬂﬂ
%@_\%L%kfﬂ%&}l}%p#%ﬂ o oy e
il N o 100 = o I Gl I i
703] PJQlPﬂO@I o E ,‘ano X71XJ|HTv
q_uﬁa%%uuo;% ,mEl;omﬂqlﬂu._alL;ki]
L Ko 5 ) T zﬂoﬁ}u%ﬂq%aﬁﬁ
IS T - = 0Lz T oo W s
mow:#%ﬂ%%%%;@%ﬂ BB L oﬂguzmm
7o&@J./lﬂﬂlﬂﬂlchﬁ%%ﬂ&ﬂﬁmoqn%cmvumﬂ.ﬂ
qgo:;mqwmuﬁ%qwmﬂ&ogﬁjwmfb
A S G L e B - Yk _ e Tk
il R < o H 2 AT %_,Ojogk1 ™ N
M%gﬂqﬂﬂ%qug%m%%%awwmgtﬂ
< ) o T =
H;.ﬁ T ﬂ.nﬂ o Oﬁ C|# ‘Ul = Hml Mrmo ‘Ul 1#.0 U_.E Zrl ,UI OME or N 0 me j
iom_mwumM%%onLuo%E Mﬂ E@%%%iwﬂoﬂﬁbc
T ™ Urzﬂ%%ﬁ%ﬂﬁqﬁwo#%ﬁo%}guxﬂ
o o o o i JetioT - B o Ho o N Noop b
%%mnﬁmu_@ovmaﬁ% cﬁ@ﬁmc%mﬂﬂa‘ﬂ_omﬁk
o oo ™ o _ 3 X 5 o
&oiﬁ%ﬁrw_ﬁ&o_e:%ﬂnl%x%mg_%
T = B ﬂolwmbt‘&.‘_uaml
O;OD—/‘.W”LO
N o) o)

- 53 -



Hio

-

100

E

wmo
w

o}
.60
jant

ul
oy

=

A
o
jan

el
ﬂ_mo

‘w.o

o)

—

R
)

H

N

N
‘Zﬁ r
e
3
Ho

o)
™

sl

R

+
Y

o

A Ar

o
o

ol A =}

;OO
=0

o]

R

goll Hl#HetA R

s

L R R e o i o |

9|

W 1o 9

—_
"o

ok}, Lejyt wl

oy
Al

0
3

59

x5

3,

A ol A A 2t

g 3}

_54_



ey
al3
B

A

7]7%dAT 4, 1998, A

[——g
1o

(MM5/KMA)¥ 341}

REE

o

(WAVEWATCH-ID= A%

st

1 262~273.

A, J. Oceanog. Soc. Korea, 8(3)

T E
as

)=
Ea

el

s

}

5|
pul

NAEE ol &

=]
5

) 2{A=284.

A8 ] Oceanog. Soc. Korea, 8(3)

E
=

2}

_55_



Balol A E&y e wA

L9 AAEME 2 BATF St

=ob B A Wit Eobuy ARLEe A

Az W2 mohA A etk Ad FRe] K@ HAEAE F

weh BV ga) el ofw ol Az ed e oW %
ol A= FA T B

1
L
Y
m
ofN
9
>
e
=2
do
N
ol
=
-2
b
;g

=, A }w%wg%

OoRe et ol 44d 4 Atk F& sud #AE Fool Fu
ol el GedT el ok w w3v) wol thE adle] o8] #9
g stash Pl ofgy] WEY Aotk dd Fol F@ AVE BAF

4 S o Wl el wirph e v

olw E3fo] npgo] Holw HFe Ao AAA FALL AAENAE =
< Tpae] wEge Al dAM e HE wEeld o] WEe wiurb dedle W
Folth. = Atz dy gl WEFeR sart Bad ¢ due AS s
o AR Eo A FElde] st AR AAFE S FEUFoR o



ff of] A =

=3

3)

el R e A ]

0]
AR

-
!

»
)

00

ﬂ

.60

Ho

K

—

o]
ol7)

1

b=dl o] 4ol ool fx fgken dow Y

)

ol of

)=
4

=
=

site] #

—_
o

B

_57_



il
o}

N

ol
Tor

ekl wApe Ao Al A

/\01—

_1&0

F vl

ksl
pul

=Hyy. =

=
=

=
N

Al AARTFAY, o

o
2 %)

s

e

ol

BH

ol

o] ¢dd w7t
BA A o

E’:U
QUSSR L

= =97,

Aeja Avpd A= A

w7

&

B oAt 1%

Aee s

%

oy 7R 2 =

= | =y
3=

Tor

o
o

™
b

el

NAE wrhe v

=
=

T4 4T

ase

of)

o)

~

fred

]

b

2ol A

o

—_

~7

Ao

N
el

14
ol
e
o)
Ho
el
=0

Tor

Az
<H
™
JF

o7} ot dzh AAB F4 oy, 1ex

-
R

NN @ FolA

2

Ak

Eigdl

k]

el B4 8 ztelel Al gt v

)

i

o

—

A
=

] =

3l o
=

=2 U ZoA

ol

il

Ton

._lrkl

_58_



	표제면
	그림 목차 (List of Figures)
	표 목차 (List of Tables)
	Summary
	I. 서론
	II. 바람(풍속,풍향)과 파도(파고,파향)의 계절변화
	1. 덕적도
	2. 칠발도
	3. 거문도, 거제도
	4. 동해
	5. 지점별 유의파고의 높이비교

	III. 바람과 파도의 관계분석...................
	1. 지형적 영향 (풍향과 파향의 관계)
	2. 풍속과 파고의 관계

	Ⅳ. 결 론
	참고 문헌
	요 약
	감사의 글

