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Reproduction of Extreme Waves Caused by Typhoon MAEMI

with Wave Hindcasting Method, WAM (1)
- Characteristics of extreme waves generated by Typhoon MAEMI in the south coast of Korea -

Seung-Ho Shin" - Keyyong Hong"™"

*x% Ocean Development System Research Div., Korea Research Institute of Ships & Ocean Engineering, KORDI
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Abstract : Following a preceding study of Shin et al.(2004), wave fields for a month of September of 2003 are simulated based on the
modified WAM cycle 4 model that enables the precise wave hindcasting with fine spatial meshes, and characteristics of extreme waves at the
south coast of Korea are analyzed The accuracy o applied wave model is verified by comparing computed wave parameters and
corresponding ones measured at leodo ocean research station. The wave hindaasting of typhoon ‘Maemi” with an hour time interval ~evedls
the extreme wave characteristics at 4 primary locations of south coast of Korea as follows: 1) At the front sea of Chaguido in the south of
Jeju—do, the maximum significant wave height, mean wave period and mean wave direction appear to be 741m, 1365s and 64° respectively
at 16:00 KST of Sep. 12, 2003. 2) At the entrance of Masan Bay, 1250m, 13655 and 12° at 21:00 KST of Sep. 12 3) At the front sea ¢f

Suyoung Bay, 1385m, 1381s and 0.2° at 22,00 KST of Sep. 12. 4) At the front sea of Ulsan port, 11.00m, 1325s and 2.8° at 23:00 KST of Sep.
12
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(a) 2003. 9. 10. 21:01(KST)

(d) 2003. 9. 13. 09:01(KST)
Fig. 2 Satellite images of typhoon ‘MAEMI’

(c) 2003. 9. 12. 21: OI(KST)

¢ J}a* ZRE FFANA Rile= B4% F
gy st OILM o1z, 20041 99 FRtEo) Y5 ¢
giutel A - Zllo] PGS opr|Foz P T AT
sl el QlelA = st T2 dAT 7EE AT

Z ‘miu'e] Al lojA 5 sz A] o]t gHEo, 2004).

2 %—(2004)—9_— REAHQD AWM TFF22 < WAM Cycle
49] £33 & Fotd, ALHNE LR & A T AA e o
g 2y HEAE wHon, ololx ddnEr)A A AF
g 2003 99 % & o AE SFHE Aag v &
g Tt I e S Elslgith £ A7 A E(2004)2

W e, UALo R FAH oY @ @
BE o)k ofr @ Selukel et
st} sk

2. B|E 'ofjol'e] IR

2003'd 99 49 9A(KST, o] F BF KSTE 7|F2
E8 g5 (Truck [s) % s]AHN 9.9°, E 153.19)0 A 2A13F o
i AZGE BAZ Fgst F 6 1549 wlgolt E=
(Mariana Is.)2)] A% s|AHN 16.5°, E 141.4%)00 41 e} F 1435 ()
Mz HJok B2 Ao APetHA wekdt eF vu)'= 10
d 2140 e7luvel FF mofmAWKE L) EE sidN
24.3°, E 126.0°)014 Aol Ho2 H 1 A¥E {F2% A
N 44 mlokmx|n}l N 24.6° E 1254°)2 5781 thFig.
). A2E EEFLE v "l 'mio's $AUSHE A 12
d 214 3 s dgsigen, 2 F Sz Agsin Al
Hol] a1 14U 6ol 2= AN 46.0°, E 143.5°)0)
A 2dA 7o R ol 16 154 F8 I&(Kuril Is.) 3ol
A A EYCHU R 7147, 2003).

Fig. 2& AT &gk 75 AR 2A (v HTF '
ojo)7E Hf2 B2 109 2149] Zgoln, ojuf njokax]u}

5 el A e dE 713 BEA e SA7IQL 912hPa, 3
HES 384m/s, HAEHFS TAIsE 7| EHACHY L 714
2, 2003). Fig. 2(b)& 129 124)9] RFo2A B 7|44l A
AA & BF ey F417)902 932.5hPa, HUIFS5S 47.5m/s
(ZALAN 31.6°, E126.8)0]20 o1}, & A7t Z=Ao|A 713
SHEAUY oloj® SlYBEI)Z(N 32.1° E 125.18%)0 M & 7]
S} 982.19hPa, HE % 31.7me] BEZHYTHA 5, 2004). &,
Fig. 2(c), (e Zzt gtzo] 453 129 21A(FA7IY
955hPa, FthE < 40m/s) 2 Eaiatoz z3Ysiy thit AHo)
oFalizl 13U 09A1e] EHF 'wie|(FA i 975hPa, HUIESH
30mss)oll g YgARRIS] Bgo|ch

=713

3. 78 WAM &9 AN = HHA

WAM Cycle 4= 71202 An ZFEA £ 78 FHEA N
e B E Agee, YdEse HYFSE EUR ﬂ}ﬂ uhg
& AXEEA He g3, 2d& ndich ¥ dFeXE &
& U9 a7E8 1283 9% ¢, A& A, ]? ¥ R CH"”
79 #FAEAZ 289 F 28 LA ()& EQE ANet
AoE % 3"40}‘31‘4

' (wE? a(0E)
ot T (cos¢) £y +° o\ aw o D

n

=S5 +Sds+5;:f+‘9nl

—220—



50 =
: &?@a of Okhotsk
1 rd
454 o ~”
:}2 40'3 East Sea
e
= 1 Hov® ¥,
~— 354 eitony ]
et ] Sea | a 3
2 -—
E 30-: “’CMM" Pacific Ocean
Sea ’
25-} O -
] e

130 135 140 145 150 155 160
Longitude (degrees)

T T
1o 115 120 125

Fig. 3 Computational region (Az = Ay =0.1°)

¢=(Ceos6 —U|"m_m)1i’_1 v
=(Cping—U|, ) (Reosg)™ 3)

6= C,sinftangpR ™ '+6,, )
.an

w= = (%)
. 92 cosf an2 1

0= (bmﬁ %0 cosp oA )(kR) 6)

N

A, Be Ewf)2A 3ol 2555 w=2rf) % 5% 9¢]
| she} WA, ki 44, G (-a/ok) el

rO

A V- 4
J&N B

woln, N& Al =AM A (D3} F& FAHANE
Fig=2

2= Vgk—kU )

H (DY L YA xxFozA S 2 Janssen(1991)¢]

#X38 o|Z(quasi-linear theory)ol] 7)%3}o] visto 2 RE =tz

Agse dur £4& 28 Fola, S, SyE 287 3
A5 uig R 47 due sjHoide] g oA kg
G o}o]rq 5,2 Hasselmann et al.(1985)0] A A]& AR 5}7t
Az atgo] 2% oluA meg vehlle Agdte

-

31 =ge Ao =A

& A 5004)004 AAE 2H el HarAR By

uhg Az £ NF WAM 23S Headch

} 2738 Fig. 30 Ltebd ulel 2o} AojAd & 7]to)
F oo 98-S & AHEEH 949 169 *%ﬁ 3ol

25 ¥gE N 20~50° E 110~160°% 99e =

Az = Ay=0.1°(%F 11km)9} 34 Aztz 2 %(n;*n;= 501301,

z, y = W £¥)Eta olo] wEl CFL ¢tz

At=360s2] Az Aoz Akstnt

& uEse

shoggel ANS A 64 WA YHHE APEG2
Ao BA 712)E 4 A7 DA Bl viatE H, A
4 A3k Fig 3o AN DA AN 399 BE AR of
A, 99 & 2 A /10l AA 142 AR fFestacy,), 3
FN Ty, BE HGE F5k3, olof= ah87 (7, A
S RS A o, S AT A ST A A,
S0 AR Al A Ae) Y 2 A Aetel 2

sk st stefelr] el BgadEd e AADE 23S
.
32 9 HNE Xzl 54

slodol e} sare] ware A AddE R A
7 B7rdos wstets AAE Arel A&H ) Yo
shof, 24be Sake) UEE mE AAe) AZgwe oha
Agatiz s B2 ARl tie shFel FAEA )
2@tk 53] A solH L sjyFo) T e dgo

2 Qs SEsA sk uo g
% delei7t a7k

T2 A=

(1) IMBSC9] 328 dlolel9} g A ] Wit

AT RS Fge] hE nRVEY 1Y ARE AT
E3 7l#o= {3l ECMWF(European Center for Medium
Range Weather Forecast), ©|<2] NCEP(National Cener for
Environment Prediction) 2] A& 2] 714 %A 2 A Ei(Japan
Meteorological Business Support Center, JIMBSC)7} git}. & 3
AAE Seiuets Takshs FopAloke] @elol oial 20kme)
BA E2E A=k} 714 dlolE{E W= Algshs IMBSCe sid
Z ARE ol &k

BopAlo} o] Hha IMBSC 714 dHolHe sEdes
AX=AY=20km 2] GPV(Grid Point Value) Hlo|E]Z4] 3o}
X gk £ 7]ZAE N 30° E 14000 & Fvj2E HZ Y33}
71EoE FAH

NNEoR W &

F Al(Lambert conformal conic projection)Z
Qom, 1o met HPYTE WG AFAS
HUUVoR F40 It & ATlME ngols] 488
st} PWZE AAAFHEAES AAE G4 FH 1A
2 Adgstglen, 5 AR dAXE 7 FEANAY F
A R dE W F5 AU, V)9 gtes Aasisit

(2) fﬂw 9 99
W AEAcINe goz W@ IMBSC A4¥ ARE
2003‘:51_ 9¢ 1Y 00ANUTCYHEE] 30 18A(UTC)7HA} o 647
A2 Fig 3o AAT G942 B2 AR P sge
, BP9 W E Foizl 6417 A9 HAE ARZR
F7F AR Ac, Ay)sk AR AZE A4 R} AEF )
s} BE AxpgelA wagel warg A5 Aok
Fig 4% 99 & @ $obe] shardate oal Qs 642 3

_EL

2



Latitude (degrees)

110 115 120 125 130

135 140 145 150 155 160
Longitude (degrees)

Fig. 4 An example of input wind data(Uig) and weather chart - 00:00(UTC), Sept. 12 2003
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Table 1 Characteristics of extreme waves caused by typhoon
‘MAEMI” at at primary locations of South coast of Korea
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