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Abstract : The aspects of typhoon-induced surges were classified into three types at the Western coast, and their
characteristics were examined. The typhoons OLGA (9907) and KOMPASU (1007) were the representative steep
types. As they pass close to the coasts with fast translation velocity, the time of maximum surge is unrelated to
tidal phase. However, typhoons PRAPIROON (0012) and BOLAVEN (1215) were the representative mild types,
which pass at a long distance to the coasts with slow translation velocity, and were characterized by having maxi-
mum surge time is near low tide. Meanwhile, typhoons MUIFA (1109) and WINNIE (9713) can be classified into
mild types, but they do not show the characteristics of the mild type. Thus they are classified into propagative
type, which are propagated from the outside. Analyzing the annual highest high water level data, the highest water
level ever had been recorded when the WINNIE (9713) had attacked. At that time, severe astronomical tide condi-
tion overlapped modest surge. Therefore, if severe astronomical tide encounter severe surge in the future, tremen-
dous water level may be formed with very small probability. However, considering that most of the huge typhoons
are mild type, time of maximum surge tends to occur at low tide. In case of estimating the extreme water level by
a numerical simulation, it is necessary not only to apply various tide conditions and accompanying tide-modu-
lated surge, but also to scrutinize typhoon parameters such as translation velocity and so on.

Keywords : typhoon-surge characteristics, surge type, tide-modulated surge, highest high water level, Western coast
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Table 1. Maximum surge height and parameters of major typhoons

Typhoon Site Max. surge (cm) Distance (km) Atm. pressure (hPa) Track speed (km/h)
IC 53 540 995 56
WINNIE AH 68 565 995 56
(9713) GS 44 627 996 28
MP 40 689 996 37
IC 83 18 985 59
OLGA AH 34 5 983 47
(9907) GS 56 46 980 47
MP 36 45 975 26
IC 118 105 978 43
III’{I O’“ 0&1:1 AH 73 120 975 43
0012) GS 72 189 970 38
MP 48 216 965 39
IC 75 23 985 45
KOMPASU AH 69 51 985 45
(1007) GS 42 136 979 41
MP 30 136 973 41
IC 83 237 983 23
MUIFA AH 68 214 980 30
(1109) GS 51 270 980 30
MP 36 229 975 26
IC 140 173 970 39
BOLAVEN AH 101 122 963 34
(1215) GS 106 155 963 34
MP 59 115 960 34
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Fig. 3. Typical surge types (Kang, 2015). Fig. 4. Time series of typical steep surge type at Western coast.
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Fig. 5. Time series of typical mild surge type at Western coast.
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Fig. 7. Surge time series of typhoon MUIFA (1109).



i
o

o 1S L
Il
e O
o3
O
o
rlo
2
N
2
>,

Hu
=
1o
(3
:L
Y
U
g8,
=
3
dlo
o
ruSL we Lo

£ 5= 7F o] =71 MUIFA(1109)9}=
-2 OLGA(9907) 2! KOMPASU(1007)
9] 4% Fig. 40 Bl v}e} o] g5 T2t
Hduteo] Bolx] gh=tt. webA] efjFo] Eda}
= 3l < ofellA BlS-2] 254 GFo] nim|gh 7)1
AVl (Fig. 70 YFERA Q1-ef|x] 9] &3} 7|9 Az le e &
T8} MUIFA(1109)0114 8} o] SAkelA EA49 B4 =
e HF R WA Mo} 2 sjduke} & 4 gl o]
Al FAUNE] AV T A&2 0= dutelo] & 3
A7} BfS Satell B Aol @Ak afdel 3
H= el Aupeo] £ sjdaprF FAfelA wEE S
A pol] vlal] oJHs] AT A Hohsidar A Aute
Qe Tl 2 FAu= AEE HolA HEE A&
IO‘Oﬂ Eetar Hosldar wago] A=A FehAl

e

1%-?711 Aute sido] 7HE =skAl Tevkes A=
% WINNIE9713)24 Fig. 8 A= 5%0] 2457]9}
8 F7)2 sdutgo] s Qlnt. st o] A

719k vlseRt =712 FAE AL 352 ool B4 sl

30,

b o o
et 7 'O{v

ol _m 1" FT{
oy T

ol 1

Mooy o
o
S flo offt
B
o
N
=2
400H1

248w

oo

{0

2

of

1200

Tide - Surge \
1003

1000

2 9
8 3
s 3

Tide level(cm)
a
38
Surge height(cm)

n
S
3

0+

200 20
08/18/00 08/19/00 08/20/00 08/21/00 08/22/00
Time(mm/dd/hh)

(a) Incheon

1000 150
[ —obs.

Tide Surge

Tide level(cm)
Surge height(cm)

200 -30
08/18/00 08/19/00 08/20/00 08/21/00 08/22/00
Time(mm/dd/hh)

(b) Anheung

1000 150
—Obs. Tide - Surge

/\ W A f .

200 -30
08/18/00 08/19/00 08/20/00 08/21/00 08/22/00
Time(mm/dd/hh)

Tide level(cm)
IS
8
3
Surge height(cm)

(c) Gunsan

Fig. 8. Time series of tidal levels with surge during the typhoon
WINNIE (9713).

ERECCESEDEREEE

¢}
o F79rk. Lol Jehiel FYH v

=

7191
7 =z
APERIS] 10 A S AL P W

30 Mo Aksle] 9 AU 3 el & A3
A% A0 Al TaekE e Az ube] ok 797t B

o} whebA ﬂ%lﬂ iif\bﬂ DS HiellA prﬂﬂ Q=
Ao 57t F B¢ uzol® Husdart FA= dstoe
7VeshH Bl WINNIE(9713)7} olglst 4 Akl &
T AU HE TR 8 20 A5 Al A 7o u)
2 AXEERY @ﬂ:ﬂ‘iiiii of7]el eFel 2t vk
Ql djdute] HFA7} Al 9F AR|Ehef| ufe} QIS W
F Aol Aol 7R 1297 A uF glom,
g2 o ol Al o2 7]Esdth

Moon et al.(2003)> EF WINNIE(9713)7} Fig. 2°] X
Q1 o} ol )5 9-3l5te] gt whet -2kt As
QFellA] B Z-2] A1 A Q1 Jgko] w9 A5l % 50 cm ©|
7o) izt 7159 ol el thsiA] FA1gk vt olvk. =, |
ol gJs A sidurt el dd A9E U=
FRAEE B gRIsilon gafe] w1 BH s
37} 535 Zlolgh iAot} Bl WINNIE(9713)9F MUIFA
(1109) 5 A3+8 EjF Qo= Fig. 501 #1A]%¥ PRAPIROON
(0012)7} o] = A58 gilgelA sfidabt =2ksb7] A

off YA 713t Aagle] 771211 sl utdo] AEER= A
O 2 Kol gl elA WA Hdaprt S E FelEo] 4
z‘skﬁ. u];‘q.‘:_ 73_?_7} x%;q o}_o. 74 o7 i;ﬂgr/} O]Efqrﬂ] ﬂ
oA ke o] {9l YL A e A EARE
AR 7} 2 12A] dhgo] ZbsslR g EHZj] TZe Z

-3 A9 M AP Mg B ok

2y

o |

{’

e N

4. DT

g

d

4.1 HNIEQ| LM UM
ARG EEZ) wht thx7] (A ke aA] s L
- =4 GAET. 8 78 15921 W
& A5g Ak v At 7P okar siA BeAke et st
=, ol AF71FQ] AFE(Satt %) Yo7 s
s 5—571] 2732 /\}3]7} HAA AH s
Zo|tt, ofe uje} 3
J_H (annual highest
high water level; AHHWL)7| &F 10429 347] iz
7l AL d5S Ed) B E]r ARzt o] A71= H
Zoll &gt sliddgo] HA= Al7]o| B2 Aal=29] EAdo]
HAFE L
vl o 2854 AR eA 715E A=
S1o} HF-0] Yol E 2Abeto] tisEA o R <l ﬁiﬂ-ﬂ;
2:0] A= Table 201 ARSI aid 2| HellA] 1 =20l
A Fsh= 7193 21=F 9 (record highest high water level;

H r°l'
JH

s

|
N



58 358 - Zdd
Table 2. Top 10 AHHWL at Incheon
Rank Date (yy/mm/dd) AHHWL (cm) Tide (cm) Surge (cm) Typhoon
1 97/08/21 1003 971 32 WINNIE
2 13/07/24 987 958 29
3 02/09/08 981 947 34
4 03/10/27 980 946 34
5 07/10/28 980 948 32
6 15/09/30 978 952 26
7 01/08/21 976 939 38
8 00/08/31 976 942 34 PRAPIROON
9 10/08/13 974 949 25 DIANMU
10 84/08/29 970 955 15
Table 3. Record highest high water levels (RHHWL)
Site Date (yy/mm/dd) RHHWL (cm) Tide (cm) Surge (cm) Typhoon No. of typhoons
IC 97/08/21 1003 971 32 WINNIE 3/10
AH 97/08/20 784 740 44 WINNIE 2/10
GS 97/08/19 805 764 41 WINNIE 2/10
MP 04/07/04 544 521 23 MINDULLE 3/10
WD 10/08/10 442 421 21 DIANMU 2/10
YS 01/09/18 409 399 10 - 2/10
TY 03/09/12 426 269 157 MAEMI 3/10
BS 03/09/12 211 139 72 MAEMI 5/10
SC 02/09/01 100 46 54 RUSA 7/10
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