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Abstract

The aim of this study was estimated the characteristics of the wave propagation by the
water level conditions using a numerical modeling method at the Wando sea area. For
three cases numerical simulation on the condition of incident and incoming of the
deepwater design wave and the season normal wave, the spatial distribution of the incident
wave at study area were investigated. And the calculated numerical modeling results were
compared with measured field wave data. According to on—site wave data measured for 18
days, the range of the significant wave height and period were 0.10~1.14 m, 4.35~8.74
sec, respectively, and the maximum wave height were 0.15~1.66 m. From the results of
numerical model for offshore design wave incident, the wave height attacked from
Southern—East direction at this study area were over maximum 10.5 m because of rapidly
change of water depth. Numerical modeling by three water level conditions of Approxmate
Lowest Low Water Level(Approx. L.L.W), Mean Sea Level(M.S.L) and Approximate
Highest High Water Level(Approx. HHH.W) were practiced. From the results for the case
of Approx. HW.L, variations of wave height at the back area of islands were about 1.6 m
at maximum value for the case of deepwater design wave incoming. The significant wave
heights of winter season were bigger than summer under normal wave condition, the
incident wave height over 5.5 m decreased by shielding effect of islands. The change of
maximum wave height at summer season were distinct than winter and was about 1.2 m
and 0.8 m, respectively.
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Design Wave, Normal Incident Wave
I M B e AP 7 Q) sl Fapatel] g @

"
Selet Agsty 95 A9 (38 1@)] o

of & 4 xe] AL AL PEE Rl B 4

+ Corresponding author : 051-629-7375, yoonhans@pknu.ac.kr
o] ERS FAFLAER(@RFAAAB T A7 AQow FAE A,

_1_



53], Mal2 Bdste JE A o8 darg
Fat FEol dA sk AN FA Lol A
g 7ol E=r(elAA F, 2007).

N5
g0 A, e ddnyg

oj2 <lsf ¢= df

diHes AL P AES 7, 24
Wzt & S SR dA7} 2~5kw/me] gh& 7F
A3 JHFFA 5, 2004). At B 5
Aldlls Sy A7 sAdlE d&AdA7t A
HjAolet & 5 ATH(E71E 5, 2004). EIE
FH s AEER Folste] sl o
2 =4 Yeth 59 5, 2012).

2010d 8¥ 6d~10¥ 717+ Fol W53 eiF
F-olgH(Muifa)7} £ A7 sG] o
AL A A9k dAF Al 2 FFE oA

14
o) XN
e

wo} 14 gl A58 A0H 549 0
2w & & A
gebd 5 Sslgaelgel FHAUE 5,
J

i
ot
o
E
s
_?1_‘
e‘;
=
01
_IR
o
B
i)
»
o
oo

o > 3 &L
o = of
OH’ m>~ \'\3 :Ougs r{(;
o i flo oX
&k 3
58 © i 2
2
SRR =
R TR
¢ Mo qo i AT R
b o oo % o
2 E\:‘% T
Qe T W g oF EE
r_?li‘ F-E: s 0“.'4 EL?‘J
o E —E’ lO lo
- o X2 My
32 = X
o =
=2 oy m
ol l"l:(‘ ofs o
= o T ey
X o
N
W o
£ oot 1

B2
-4

i)

:;l

1o

o

(o3

o |
o 41 T
o

o

o o

olo E AFoMEe H&ET & T(012)% A
T(2012)9] & AFEA AFuidsieel dig
71E 9% A9 #5AE, 93 ALE Y
Fol A5 v, fguEd FARFHATS B3l
Z22kg0 93 sl 2ol e s A g
g a3l B v b2 g5 3% £EE

AR o]E wlws| H1x}p s}

Bosung ] !

Gangjin Jangheung PR i

Goheung

|
g 58 8
TL=Approx. LLW e =
|
-,
{
"’:
3

325008 320000

(b) mRHEESH
(28 1] SAToHAS (a) 2 T BEE (D)

2.1 oy SR 2

2 Ao AFE-E SWAN(Simulationg waves
nearshore, Booij et al, 1999) Ed2 33| 159
oy duls HZeg A" RdEA M

_2_



¥, 24 a3 a9
& oA A4 ads sk e, g
ER sl tHﬁP AHFLE 3AY 2l WAM
9gitt E3 oFs)
9y SRS A
JozH H= EﬂﬁLE EHQ%‘Q] & drds H
FeAoly £33 sita AFS KA Hst
of AR AAA Ed F8o] a3 Haj o
M= BFHAoIt FHH SWAN 2
Spectral actional balance 7842 th¥ 2t}
ﬂv_,_ 6czN+ 6cyN+ 800N+ BceN: Sior M
ot ox oy kel o0 o
o714 N& 93488 = (Action density), ¢
¢, = %y dANM N olFEE, ¢, 9% ¢
2zt g9k 0 FZrlA e N9 Lebi ™
FAY 550 WHetE Qg g Foo] wst
oF 24 a34E EFeta Uk S, = FFeld
2] %A (Generation) ¥ 7+4l|(Dissipation), 18]
3 A&l (Redistribution)ol] #HE TE FFF

AH== o4 ??:}(Source /sink terms)2 <]

o wEd vhiE

2= =
sES

¥3}3k

i
=
5
2
%
(oW
23S
2
il
>
5
_l
)
_{
fru
°

2

*gtot“‘;—: iﬁ}]oﬂ/ﬂ«] le-«] 101-
EE TP gov), 4 ()

~

tot SE S + Snl4 + Sls w + *9(15 b + *9(15 br (3)
S EIPLA(S

L), sheeluAe) w
A& (3, Sua) W (White-capping), 4]
SR

éﬂj—]—i A OﬂL‘]X] 71—“‘“( ds.w’
‘9(18.11/ ds. I)r)oﬂ E'HE]'B’]-]q.
SWAN E5& Fasi 7 2ol st

YA W=7t AgtE, o] ojux] dx2RE o}
EH e o] Fouy H, AT T,
T 318KDir.) o] Alxts]o] Hth

o

Ziofl me e eE Sy
H =4 E(w,0)dwdd 4
—1
//.wE'(w,B)dwdH
=27 )
E(w,0)dwdd
f sin(6) B(o,0)dodo
Dir=arctan (6)
/ c0s(60) Elo,0) dodd
2.2 & =A
g4z dde [2¥ 1@ ¢ & Jxe] I3
2L HEZ o]FoH B AFS 7AYo
ot Unte 29 s iA fYe Has A3}
71 sl AREAR HE-& AR Aol bl
$ T3 B doMe Ad gFAl FAA
AE9 gE YT dYge] uivte] HA3HA
2 939} AHS AU At FYNE
o ALAARS FAASAT. ol FXEFH
TFAL <E 1>7 Zo] 200 m SHEAE /MR
83 kmx722 km EFFHS FH38taL, FAH o]
He FHal sl (No. 202, 221a, 232, 142)2 A&
SFATHIE 1(b)]. ¢=3ge Av= B3 3

c])_]_— Al wro.

1y W

AR Q1% XM]"&"—D.‘O] wo oo

HAAAZHLWL)L 0 mE 183}

YAt A QL 509 zﬂﬁi =] AajdAg =
AE& ez sten, s AT (2005)0
A A o e Q1A 7—‘%%%4 *E v
©F SE, SSE, S, SSW, SWe| % 57 ¥ g
of HFAYE & A &% o171 Al sl o=t

ARL vgog $34YS FYAT<E 2.
T3 A HATEY 2AL ARE FuH=n

ol A AZH

129)9) A8E +REA5] 54 2 s )
AN <E 2>9 Bol RAALL BEFAT(IR

_3_



N2s - 28t USe - 2 - sl
<E 1> TEEy SMEH 28 o e <E 2> A me HE 2 MEet MY
SWAN Version 40.72 504 ‘?_E A —8}1 A 3
EeN A=) =
A4 exd (Delft University Case I (3=r3f % 21, 2005)
A 9 5(3]?6%%0?1%11@74@ A | %% | SE | SSE E ssw SW
A 2} - (¥4, 2005.12) S IEEE R
g o 83 km % 722 km |y |1108]9.92 | 867 | 845 | 575
A=A A =urA A [ ooy
T A 200 m SRAT o | 0t 11530 1419 |12.74 | 12.96 | 11.06
2 A | 14981570 (491x418) T71(sec)
71 g oFX %9 3.84 m Case II sHA| A
(F= % =5) Hefeld: 192 m (3}6‘}) 90 (123|213 | 83 | 178 | 221
_ eg.
% =
A, 2011). A% AgNA FA(12¢~38) 2 s s %?n;)i 42139 (6027|4233
(62~99)e) Arg Moz dPsgen, nat gy
o oalga uh ol =lers =0 11.8] 9.1 [10.7[ 8.0 | 9.1 | 6.4
3% ol BAAH Y gholl sgsict o T71(sec)

i Lo

Meow $7 U AN 47 3o Fue

G do Wind Rose( , W1) Gemundo Significant Wave Height(Summer) Gemundo Wave Period(Summer)
0

Wind Speed(m/s)
B <=5 Whp(Sec)
<=5

2510
i >10-15
.15

>5-10
1015
.15

|
Q@f’@

f,‘ ¥

90270

180 180 180
(a) HIZHSIA) (b) ot (SHA) (c) #elut F=7|(5HAD
Gemundo Wind Rose(Winter, W1) Gemundo Significant Wave Height(Winter) Gemundo Wave Period(Winter)
] 0 o

WiSec
s y Eaect
>5-10
>10-18

90270 90

Wind Speed(m/s)
W <=5

»5-10
B >10-15
.15

(d) HIZHSAD (e) 7ol (SHD (f) Felut F7[(SA)

(37 2] H2E BEAcl SA viz, KD o 7| BEA



< 2R Hvkd g sAA
90°, 123°, 213°, FAIAl 83°, 178°, 221°°] 3|F&
ot fo3 7= dAZ 5~20 sece] WHE 7}
™, S WA JAtshs gl F717F & A

©2 ey,

Gkl

FE o]FAL, F&L 510 m/s7t FHCE o
o] 7B, E B SSWAE A frteks wtat

B} EAGlA dAkehe gho]l #7171 11 AL
2 UeiEth =3 54 v 9 gge X E
Yehd (28 2(d)]~[238 2(f)]1A NWA LS u}

E{)k-l_lr[lll‘l

0% 5% 10% 15% 20% 2§%

2710 a0

Wind Spzed(mis)
B <=5

>5-10
B >10-15
.15

180
(a) HIZHEO[=

[Oa8 3] HEZ siaFole| uiztan|= 3 mlekof| fE oty 2EE=(2011. 3. 13~ 31)

uhge NWAgel, gAabsae
A dendd. w3, 9= ddseldl [2
1b)]e] BSARWDOIA BaA 1807ke] 8%
FABEE ANGE 2%, foina, Avva, 3
TF719 WY = 247 010~1.14 m, 0.15~1.66 m,

gol #& o[ 79l FH F%E 515 m/s0l%
o folshie A%, SALelN WASHE 2 mol
F8 o7tk folurTle A,
NWALAN AAshe sanc sALeN QA
s shgre] F717h 71 Ae® usheth ol
SR QA el ULl Fuz st
o] A2 YA AL RelFm Yok

2.3 A HE

B Ao ARRER FARFYP] HFEOE A
5 FoloA #38 259 3 dFRZ A
25 skt [29 3]= Awk FoldA &
¥ v g g ZAgolth ARk Vte &
3 dF9=E 71k 22 2011d 3€¥ 13¢~31

o

Hs(cm)
W <=50
I >50 - 100

>100 - 150
B >150

(b) Mt BxE

435~8.74 seco]|t}. ©o|E wvlElo = U

12h, 18holl di3sly AEE o] #FARE
AFH5A 4 f
£ Alugk Ao| [29 4]¢F [2¥ 5otk [1H
419 27=E AyEE ARE satiol +

_5_



dobazk Ay oF 21 mE A}, A = sRole UgdPeluAs} Ao 7
B2APAA) WEHFE 05 m 9 B glel AuksleE YPoE 4R & Atk ok
FBHE e S & 5 ok At 2 FXAATS @FBFA 4] HudAE
39 199, 209 2 25909 A% H1 1.0 mAE  [28 S|lHS} po] tha ARAT ARVER
o] ggo] YFste AS ¢ F AUtk ole AX Eu IA AdEHAAE RS ¢ F Ut
250
—&—— Observation
ere@=--e- Calculation
200 \ ,\ — —& —  Geomundo Buoy

H,s{em)

100 +

50

L] = 4 v 4 v
031411 o03/18M11 03722111 03/26M1 03/30M11

Time(Date)

(32 4] HEE sAR0| X2, HEREX Y £X4E folnjnel 8l@m(2011. 3. 13~ 31)

120
H,;s(cm)
100 -
L]
08 .
-
-
60 - - . LI} Y
o ®s o °
X .
40 Q.’
£8,°,
20 9 *
4 i
. Observation
o

0 20 40 60 80 100 120

(32 5] S pEx W SAMEAMRIele] SolmD H|@(2011. 3. 13~ 31)

. Aoz dwadel 24, +4 Wk 4
Z 1l al b ,

M an % 1= sfo] SbAMAZY, YRAES FHLVEY B
1 AlsiMdmt 42| Zo} o] "dAY HWHellA oF 0.3 me] ko] e
ok Aseld SEAY WEomRE QG o

=399 SE, SSE, S, SSW, SWAIEe] % 5 y N -
s e & SIS1eA 30 105 m o) shar) 4a
st 4 el e o Z;J;; Slot, 4o A Ee] o) S AuEA 3
S o | 7T FAA addd v 226 ne
A9l sl EAsIAS AR A AN T L ader e mee)

Lo AEEle] ©AE A e : ]

ik bgetet A el 2 el Ajstnol A HEAR Aotang @ Azl of

_6_



Anmzsle] Avisaels FAnAz Ho) ol YAstE wael H8 auph 5w we
Sn% W A9E Jehd Ao) (29 7ol A A% & A% @ 4 itk 4] U@ )
MFHel A Bl AuiAes 3 deted,  siae] Wskrl A 160 cm7hA UEks.
rﬂ:i:";; - Bosung E:;x i Bosung
A A
S E TR

Hmax(Dosign Wave}

T.L=ApproxLW.L.
TL=MS.L

Haenam

Haenam

P o ks
270000 27SI00 260000 265000 790000 235000 300000 0500 WD 1T TG00 925000 330000 IS0 0 45000 270000 275000 260000 265000 20000 2000 00000 305000 310000 F15000 320000 $E0 $30000 $IHD GO N0

(a) S&|XIFES] (b) BrsHd

H

Bosung

=
I

_,_?__r“
e Fi
i

Hmax(Design Wave)
T.L=Approx. HW.L.

Goheung.

CANWANONEE 33

Haenam

270000 5000 280000 285000 290000 205000 300000 08000 310000 I1BG00 320000 325000 330000 335000 40000 348000

(c) =D ZxEQ

(38 6] 2=ally Ma2A T LSAl si+H =2sloiMe SotadE
3.2 Eont x| of Hnt ojde] ARl WEd F, Ao A Edtd
Fusge ARER FAAAzE, Faspw o oo AR sk SHs) gastel
o oFN w9 o] d|w 2o wE Az g)/ds gl 3.8 mE :j]-_/,:s]-t Aoz eyt
D 5 = Brd el iy
A ARz AEsEe] =A% Aol (19 E}o:‘iﬁaﬂt‘ﬂ 319 B, %7;*9} AAE A
[ A ~
sjolch. a4 2xmel AsA foldy 55 m I ohﬁ]oﬂ 35~38 m, &7l 23 27 m
Gepgd, £ ekHunzs 249 44 6

_7_



(a2l 7]

Ham) N

=
I

AN w e G
Hmax(Normal Wave)
T.L=Approx LW.L.
Season : Summer

Haenam

(a) =M= (SHA)

Bosung

B R ST
Hmax(Normal Wave)

TL=MSL.

Season ; Summer

310000 315000 320000 325000 330090 335000 340000 4500

(c) HosiH(sHAD

ofn
riot

N
10
>
Y
ok
il

120
4

5L

Significant Wave Haight

e ]
(Approx. HW.L.- M.

780000 TaE000

Himax(Normal Wava)
T.L=ApproxL WL

‘Season : Winter

205005 290000 36000 390000 306005 310040 315000 300G 326060 330500 3I5000 LUGNC 348030

(b) AFNMZE=Z2((SH)

2

>z

Bosung

Hinax(Normal Wave)

(d) HsiH(SHD



Haenam

o dodel s x7iol me mt wE S
l:;-;.‘ N m(n;\‘ N i
i A Bosung By A Bosung
6 €
5= § =
5 T
[ ‘g‘éé&b [ "s'éihb
FHsES 3TUE
I 2§§§ zEEE
i ! g
£3 13

270003 275000 280000 285000 230000 295000 300000 305000 310000 15000 320008 325000 30000 II000 IAKI0 5000

(e) =T ZL{(SHA)

duig s

=

Al slf==H Z=245t0l A 2] SHA| Z(of

oA 3.6~4.0 m, SANA 23~27 mZ FAL  FAL WHIERT AL WHIU) Aoz A
A Adsiad FABHA YERgTh veldon, siAle A%, S deae Hu
e ZHd wE e WIE AvEry]  gdudsiyl ARG FEEA JEyTh ole
Aot A F FACNA FHuuEe Hulyp  nlgo] ot JFoz FAdE NWALe] s

Lol A s tsl

ux9e] A

m ARE ebd Zle] [28 9]~[2F 10]°]th

o< E, ENAIEY nigto] $AlEIA Yehds o
oz ) st Hdl 120 cm, A9
= 80 cm®] W37}t VERSiT

sao| A EHA A2 Huus

e e
_ I X
228 23 §

ificant Wave Height

>z
(¢
0/

3
(Approx. HW.L.- LW.L)

e
B
& ©
Season : Summer

Bigni

3
g
2
3

B T

Bosun 4 o
TeA B
fezg Ui &
Beotg ‘. o o
& W, EpeD e A ey
(] fhegze [ Sy o
S | wzEzd 6) F} Pl 3
i3 3 &
i I ] E Al Y  Goheung
N s | ¢ o iy
VR o i .
L}?‘,‘ 5.6 J__r,-,}v C‘,‘
i e | Geogeumdo
Be) -G e
SR A e, 2 i

)

(a)

270000 775000 260000 285000 790000 25000 30000 05000 310U 150D 200 TE000 900 I 000 45000

e InInEL BLEPIPEL (b) oz D RES-HF oot

(23 9] s+ =20l mE stA| Mol Hefupate| nax| Hsl(Xto])



000 300000 305000 310000 315000 320000 325000 330000 335000 340000 345000

(a) L&D DZEL—2AUR| XM T2

(32 10] sh$H =ZHo| W2 =5

v.d 2

AME s HeE 2 u
Astsh el st

2 O i fm r}u:
N )
= |
oo f
» i 9
= ¢
K o
rJ
I\
o=
I .
ﬁ
.
19,
i
).
08‘:
o
bass
o

o2

=)

ot

P
[
o> ol
>

Q

O U i R D
:<I>l_4“
)
o
o

4.35~8.74 sec®] AT}
(2 v Al sl il SWAN
model& ©]-&3te] Alajut ¥ HAtu vgel w

£ e FVEEE ARRIND sdrRe

(@) AdATF HEA SEs S
Ao Wzlyl Aste] SEAGERE YA uhet
A QEol A Hd 105 m oY Fart 83}

N
do
=
N
ro
m
_

Bosung

- 24

Goheung

Mol Houtztol

Sooo 7800 230000 000 S90e0D Zeo00 0000 30500, SH S1Be00 T S0 W00 S T3 Swa
(b) oD IES - YR

ot #HsH(Rlo])

@) AsEATE dFAl, iFE 22 wE
spare] wigtol A 4 Hj$H A quilfﬂ 27 2
A vertod, Hoigta Wsh Ad) 1.6 m7HA
trebskoh

G) AEE B WG z2dstlA SATE
ARG folutart A VeGSO, 55 mo]
e ezt AAreE ghgell A Al AbH Ao
o8 A AvEA gt FAH Hadhe

o7 yehgtt

6) BEa Astell A 3l 9]

_10_



£ 28

71’474 (2011), http:/ /www.kma.go.kr.

H]—_f_,: . %SLAL H]—;E{EL 721‘%\‘"?* . =2 ;‘qi(zoog)

SWAN Ed$& o]&st Y4574 3799 dAt
dew AeLE T4, paa98nLA
12(3), 188-19%.

SHA - AEY - AN - 2718 - A 71%(2004).
A7) FARAL HFAEE RO R g S|
9 E}%}Oﬂ‘fiﬂ%‘li A, sl dE A E st

0 = oo ™ o %‘7“(2012) '%]_
AE 18T Sk

3 24(2) 333345,
=% (2011), http:/ /www.wando.go.kr.
[e)

&

%6&-&%%(2010). I S et
NF71G Folel gk A Hla A, =l
FFE3|A| 24(6), 7~15.

&3t - AFH(2012). BT Foldt WiFAl Al
B¢t GBS Fol TdHEAE Hla AT
g e 2 383 A] 15(3), 170~176.

o] - AAH - FAHZ(2007). BHETY TIEA
< g Haljuh el A A7, F=aAd
537 21(1), 1~6

AEs - &3t - HES - APE(2012). o= =
A& FHs A sx2F FAG dEste Hd
g 54, SR8 E3]A] 15(3), 177~185.

AAEE - o)lF - AUF(2009). Ll YA U=
=4S A% At A7, FAedusAT

21(3), 335~346.

3aa kA A (KORDI, 2005). A AsiAA
o FAHEIA II

B8 - 7R - ASE - FAA004). T
SRR 4@ A% do] gEin &
EEA AT, S ST A 18(6), 8~15.

Booij, N., Haagsma, IJ.G., Holtjuijsen, L.H.,,
Kieftenburg, ATMM., Ris, RC, Van Der
Westhuysen, AJ. and Zijlema, M.(2006).
SWAN-User manual. Delft University of
Technology, Environmental Fluid Mechanics
Section, available from http://www.fluidmechanics.
tudelft.ni/swan/index.htm.

Booij, N., Ris, R.C. and Holtjuijsen, L.H.(1999).
A third-generation wave model for coastal
regions, Part I, Model description and
validation, ]. Geophys. Res, Vol104, C4,
7649~7666.

Booij, N., Ris, R.C and Holtjuijsen, L.H.(1999) A
third-generation wave model for coastal
regions, Part II, Verification, ]. Geophys. Res.,
Vol.104, C4, 7667~7681.

2012 069 08Y
;1) - 20129 08€Y 01¥
2z} - 20129 12€ 17¢
12012 129 20¥

_11_



