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Examinations on the Wave Hindcasting of the Abnormal Swells
in the East Coast
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*College of Ocean Science and Technology, Kunsan Umniversity, Kunsan, Korea
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ABSTRACT: Abnormally large swells that appeared on the coast of the East Sea in October in 2005 and 2006 were simulated using
SWAN model to examine the accuracy of the model for future forecasting. Seawind data calculated based on the weather chart ani
bottom topography were used for input data, and the model was operated more than 20 days before the observed swells to avoid th
problems from the cold start of the model. The comparisons with observed wind and wave data were unsatisfactory and neededmor
improvement in terms of swell component in the wave model as well as the quality of seawind data. The satellite wind and wave dal
can be good candidates for future comparison of the wave model results in the East Sea.

1. M =2

A =712l B3Il o vl 2%k ol H AlaL 3
7t A WAEta e m (2005 = 20061 109 el ukAY)
2008\ dell= 29l -2/d war) disssie] s ShIAIA
thFig. 1). d¢tdlre] ol 7] gke & wlare] U2 oy A4
B oak o) A 2 gt A= & JE F= 297t

2006 10&d
2005 1081 | [20082 108 28y 200654 1084
Lo ol °
25 SN A o= ety 238

25 &z ohet
Tt At 3R =

oot oo
oIt 1109 = =,
T 270%) =

/]
| 2006 108 m

23y

2F YWAIF &F 2@‘%‘, j' »

% oipipx =fes

20054 10
234
27 &OHA| iR
2% A

20065 108
23

200554 108
23
23 =YA| Aot
s o3 aF

1 2008 0284
24U

2F YAl ob=e

3% A 15% =4

23y
2F =YA 2%
AR

Fig. 1 Accident locations caused by abnormal swells on the
Fast coast of Korea

TR A A5

-

T4HA] PB4k 68
063469-1865  trkim@kunsan.ac.kr

13

2} 19973 1198 2596 M AXE FAF S0l Y20 arig A
¥l £ g 5AF0] A1 ALAd of9)d o s AYEk]
tHAe " 5, 2000). A7t AukAQl AL FAL o] F
o)A AAXE gt 22 dek gy g BAF S0l & 3
= Atk 2008 d 5 4ol W] Foke] P A B
Ak o] wuli= 99e] Q1N &4 A AlFlon oA 9l
¢lo] rg&he] el x=] g2 Addloltt glFolut 33 Al WSt
= 93 nlste] B Alae] A9} o] T2 13 A ClA
TG A sl o] ek Aol HHB] o] ol A
¢t FALe} Ehgk WX S5-2 7hete v duide s & Fals
o7Ig 4= om ofdl tigh A wido] Algaitt Falike]
UL Al Aew F2 7P AdEelA 2Ae B9t Ben
olell g R}t Qs mef onr} o] FolX| ] gko T Al
4221 A7) 2y 4 gl

Aagtell Al ARG o) Trute] glel gk B/l nist
o] BalgtelAe o)d Maue Ay A= A5 #A4S T3l
H-g- Agitell ok slog i ATHEAT 5 2007 ER
=, 2008 ALE S, 2008). ALF- S(2007)L 200613 109 o]
Falgtel WSt o) mul= =g ) AFe] ulg Alss)
3 A5 25 Faldel Wt 21 #7]gke] o= A
¥ FEldFe] vge] A} FUg ko g X452 o
= s Bol =& dae] Ue-S WAAAHND FEST)-
oAl TN WAE 1429 {2 ¥ali= Sm~9Ime]| o]=
QW s B8 FEl w24, ik =2 {4, F
ar Fk ERle] FR2E el E Jeks oA AAA 4

R
L



—_
~

ST SIT B3] Falgke] tae) olaw) Al 44w
welet o olelgt ol vigel gk Avel Yaa aast
3t e dale] Hdnis el olg gl F4
3 glon] Ueal o v Aujsh Aalole] we) W
ol tal A st dlusl plEs Aol

whehA 2 Aol EalelA ol ugo] b 20051
=} 20061 109 2ol tig v F49) v B s v
w2 Fajo] 1 BANES BAET FF AL B el

g,

tlo o

]

o
N

il
it

2. ulzd LHEof 3

A TR E2 A AFAQI R o] FHs F el
giste] Hg-2 duske A-tole v ~dEY o djgh
714 glol d2kg- HE WA AE AlLlsle ABAY] He Bdls
S ok o dlEAel md® WAM  Rd(WAMDI
Group, 1988)0] glom ZHtol= XHulh =" Fy9
WAVEWATCH HI(Tolman, 1999a)¢] @o] AR&-5E 31 it} 9o
s w5 Hdve] wddt Ass oFe Fdas] d
ays ¥3eA g gtk SWANSimulating  waves
nearshore, Boojj et al., 1999) mdle HFolre] wgd U=
sl Akd mdes] M4 g9, Z4 §3 aa vieke s
Heje] vhzkz 9%tk ovA] 7H &xE xdsta glen )
o] agk Ao i3t PATL 34 mdol WAM wdla) &
Aok A% AMgsta Yok T=9k B HES A-SH WAM =dlw)
= g9 S AN e 2R vE iR dde] g7 dR
o= nEsAolt HR dletE #3-e gdsty] fste] &
TR AAlellA] Bl 4=3lo] A gt [ o= g olh
Autd oz PHLS dlde] dlste] WAM ®el-S =33 &
O ARE AR st FHddM o] HiF =2y
(Nested model) 2 SWAN =dl-g 4=astA|qt 2 Atelli=
Faldhe vmA 22 pEe] dH A4l ke delste] Fal
Aol tiste] SWAN Hdnhe th=o g S=3isigu)

21 SWAN o

Adfellre] B dre 5oz wA4H SWAN mue 3
A A B T sk gk vhe] et A5 a5t
S ¥t glor] vhe] duf Wk o Fahz dflfol <3 3}
o] Whato} Apeh &3, Bl o9k whakel s, st el
25 31 52 vERE 4 Qink A (1) mde) 7R g

il

o]
S
O Nt Lo Nt Lo Nt Lo Nt Zen="2t 1)
ot ox oy il o0 o

o714, N2 328 Wi (Wave action density), c,, ¢,
y TR Nl 0% &%, ¢, 9 ¢ 27 ok 0 FRHA
o Nel g veEhn 440 sge) Wskw Qg A 7
se] wskel 2 gk st ok o] W Ne 4 (9

o
rr
)

’

Aed - o)l dE

ollM9} o] seldx] Wr=(Wave energy density)s i 5
P2 e gk vehitk
E(0,0)

N(o,0) = o/ @

Ir

é} (1)‘0/] %@63—‘0/] Sf,(}f,
kel 49} 2wl wa

gLl

olg) 24 (31 or HAdelre]

FEg wEshL A

a7
o

=

il

Sf,m‘, =5 +Snl$+ S7:,l4+S

in ds,w

+5,

ds,b

+ S{Lsalfr (3)

A7VA, S, vl ogk sk A, S8k S A
(Three-wave) 9} AlsiFour-wave) A& A-8-2- £3F gl ~¥

Aw ] udE Hdvx [, S, v W
(Whitecapping)ell <3 o= 44, Sy, 9F Sy A2\t
o ol 0w @ duel g A 422 ekl
T} SWAN male sajshel 7k Zaleld] sk oluix mwsk
AxEE o] didx] "dmg FE oldfe} o] {-eo|dal(H,),

=4

Ha 9K (Dir), St A5 T,,)7F A=l Zti(The
SWAN team, 2008).
Hs =4 E(w,0)dwdd @

/sin(@)E(oﬁ)dadﬁ

Dir = arctan

/cos(@)E(o,H)dad@

T, = 271-[ //“’E(w,g)dwde ]

E(w,0)dwdd

N
El

22 w2t m iz xjg
BT AR AR AlEle ke AR 27t 10kme]
A4 S A AR 1528 A A 5

A 3] AdEew vpFolitk ol Fulg AL =
g o8t WrolAlmw AAsA] gor] AFuladl
M= Fukg gHzo] Al gl s 1 ghAo] =A| o]
20]4] JtHThe SWAN team, 2008). $J= Z7AolA F=3lell
oJsto] AgtEE el JONSWAP(Hasselmann et al., 1973)
Ads o837k vl vhE gdw awjsiglon oy ARg-E
Ags &7] B A8 e AMgsTh 2ejal At
A= FUZ 2719 AAlellA 0E AR EHEEHEE 5}
At

g 2d g8 glojd 7P Fa3 o4 sas bk
Agoltk. Q7w ARE olgste] At e ddew
FE 10m o) FE4a FFo g ey mdel b ZxjelA
AR A7 HAo = JHEA Ak AF7HA Skl
SWAN w3 Agsh= 25 thi-i BsAle] v e s



et ol g Flol B nA 15

B Donshac buoy
- + BT

s Wangdolcho

Fig. 2 Location map of measurement stations

stk AAW 0072 B3 AV s
g3to] B EAAe aPdES AEslYal o)
2 HE5Y v e 7Y AxE olgste] s
Tz ug mde] g A5z gl
9] o] fRIgl=s AR F4 ISk Ao 4 W
) 22 9 7] wgE o]gsle] ITElAl ®e FHe
T gl kRl A7IE Tl Al dEe] AR B
HAp Aol 719k, 712 T B 9 Ase AlLkE e
ghti(Cardone, 1969). &8k sl ool #= Alge] 52
I A=z FPPAT I B2 olER-E 5 vk 2 md
oA dg AE= AR PSS V13 dY dEg =24
¢l RDAPS/KMA(Regional Data Assimilation and Prediction
System/Korea Meteorological Administration) 255 ¢-g]ve}k
F el tiste] 3AIZ AR A AREE 859
i34, 2006). o] wl A& dAPE 1/12°¢] S Ax=
@dso] glom wet wde] ¢JE Ana AMgEr] ¢t
v mde] Axlel FdsiAl A8 1k g & sk

B dAdA]= 20054 109 2323} 20061 109 23e]] k-
Ak U-g F3 7)zhell o uF ®dg egsigon] =d
T 270 dd el g FAsEl] flste] 10¢ 1
e AlLbE &3S A5E gEste] 109 AA el ok u
ALE 3kgrk SWAN ®da} 22 H3)da) oln. =2dlel 4
T+ 9 AAlNA 9 49 Ase w5835t Rogers et
al.(2007)-2 &% A x o} Fetel] tigk SWAN wdll 43 2
2 Fo| A= AR5} vmek Ay} o5 Al e g7t ¢
g z7e] AY=r) Z3 w mde] 8ol glojA wlg- F
2% 2492 Ak FEle e dA w3 vl
g3 @o] o]Fo] Ax| gk 3lo] olzgh 9JF AA U
57} ARk delolv FaElv) tisd o Euinte] 8|
= HEe] ofgfo] A2 H4 skl JvhRs /g sl e5
A8 A5 EE83lAY 52 WAMS 22 djo Aalgst =
alS glste] R A 2L AlTehe A% E¥ ddE
FH&tA] ¢l SWAN Zalnks A4 sl diste] 43859 d)-
SWAN xdle A3 gt mdlda Alg-sh= wlghe] whyz)

N o
=h!
3

o = 12 o
Olﬂ Oﬁ O?’lu
f
[+]
o
ol

%o
o
o
.
r?:

[¢]

= on &t
In

b

Table. 1 Locations of measurement stations

. . . Anemometer
Station Latitude Longtitude .
Height [m]
Ssangjeongcho  N3733 “15 " F13056 32 16
Donghae Buoy N3732 739" FE130700 " 00 5
Wangdolcho N36°42 "36 " E129°44 " 24 ° 16
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Fig. 5 Hindcast of significant wave height distributions
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