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Storm Surge Height on Busan and Gyeongnam coastal region
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Abstract : Recently, the unusual climate change is happening from the global warming in the whole world, the
Korean peninsula is also no exception. It is predicted by many researchers that, in the near future, the Super-
Typhoon of overwhelming power will occur due to rising temperatures on the sea surface around the Korean
peninsula. In this study, numerical simulation has been performed with the Super-Typhoons which combined
route of Typhoon Maemi with typhoon conditons of Hurricane Katrina (New Oleans in U.S.A, 2005), Typhoon
Durian (Philippine, 2006) and Typhoon Vera (Ise Bay in Japan, 1959) at Busan and Gyeongnam coastal area
which has been badly damaged due to storm surge every year. From the numerical results, it is revealed that the
storm surge heights of the Super-Typhoons are higher than that of Maemi, specially the storm surge height in the
case of Katrina is about 4 times larger. So, it can be pointed out that the construction of countermeasures against
disasters are very important in order to prepare against an attack of the Super-Typhoons.

Keywords : super-typhoon, typhoon maemi, hurricane katrina, numerical simulation, storm surge height,
countermeasures against disasters
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Fig. 1. Area of storm surge simulation and the route of typhoon Maemi.
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Table 1. Typhoon conditions used in storm surge simulation

o[&S- - o5 -

Hi71d

g = A B PL P2 P3 P& P5 P6 Pl P8 P9 PI0 PIl PI2
7]%§E(hPa) 00 465 830 730 680 680 680 680 680 630 430 330
Maemi HupE<uAd(km) 380 380 380 400 400 380 380 500 550 500 900 1100
]%-;ka/hr) 100 150 200 250 300 350 350 400 400 450 450 450
7]t % (hPa) 1080 1055 1030 1030 980 930 930 930 830 730 480 310
Vera  HAuJE&A(km) 680 685 69.0 650 650 650 655 660 73.0 800 1240 201.0
ol%&% (km/hr) 147 253 358 284 300 316 375 433 511 589 837 812
7)HA% (hPa) 480 555 630 880 93.0 980 930 880 805 730 730 53..
Durian #cjZ&ubA(km) 330 420 510 520 535 550 630 710 835 960 1340 2200
olE&T(km/hr) 248 265 282 239 202 164 173 182 164 145 181 217
7% (hPa) 830 935 1040 111.0 1095 1080 1040 1000 950 900 650 350
Katrina #gE297(km) 330 420 510 520 535 550 630 710 835 960 1340 2200
o5& % (km/hr) 154 184 214 187 382 195 196 197 220 242 298 290
Table 2. Route of typhoon Maemi used in storm surge simulation 3. 40 E
Point ARhd, &, & ALE) AECE) A=CN)
Pl 0309111500 125.300 25.900 - -
P2 0309111800 125.400 26.300 AiS3aHed el 2=
P3 0309112100 125600  27.000 Flg- 2E FA At o] AF A SR EE
P4 0309120300 125.800 28.400 o|=, Table 1o VR L= Z12}2] effFol tisl F4t
PS5 0309120600 126.100 29.500 =) 5@1 5]]?:]_'7(7\4.‘1:]5(].)—4 Uehi i gl ( H B
e ED NS e 0 9S40 He0 52 000
P8 0309121500 127:000 32:700 dAE BAL- 73‘# Ao AA UEPA T2 HF
P9 0309121700 127.300 33.500 (Sarah, Thelma, MaemiyZolld 73 && ZFA1E
P10 0309122100 128.300 34.800 ERATL gli= Ao) Buslo] QITKE] 5, 20062 3] 5, 2006b).
P11 0309130300 129.700 36.900 )] B Vera®] -, Maemi U5 A1 H T} 40-90 cm $-&
P12 0309131500 134.800 40.500
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(c) Typhoon Durian (d) Typhoon Katrina

Fig. 2. Distribution of maximum storm surge height at Busan coast.

(c) Typhoon Durian (d) Typhoon Katrina

Fig. 3. Distribution of maximum storm surge height at Gyeongnam coast.
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(a) Western side at Busan coast(No.1~No.14)
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(b) Eastern side at Busan coast(No.15~No.27)
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(c) Western side at Gyeongnam coast(No.1~No.16)
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(d) Eastern side at Gyeongnam coast(No.17~No.32)

Fig. 4. Comparison of maximum storm surge height according to the Typhoon.

HEorAke. AES7] $l8k0, Fig. 1(b)ell e Az 2 H ¢k, No.17~-No.328 3 T4 ez 74z}
o] A Al 3270 A, Fig. 1(c)ol JERA B-A TR

r&

9 2770 AR lA ZFF L] AZE}E S At Fig. 4@ FAF A% detedolld No, 1(7].1;—}_1,:_ 293,
T F, 01% cl8slol ANSFHUDES ASAUT Fig.  No2(PAH AT ), No3EHE A1), Nod@ 32l 2
4 (@~(d)= HA UES HF Maemidt 732 7 ElF © % Maemit.t} 739) 973 E)3(Vera, Durian, Katrina)

o

(Vera, Durian, Katrina)ell 2}t x|99¥ HEZZd 1S oA & ZF YUt veld oy, 53] Katrina®] 73
VEG e, T3k o] A3AE Table 39 X2 Ye} ol 3oIA No4@H AP E FAFHYAE vepd H
b= F Maemi® W& A 1.89 mET 4.68 mi 52 6.57m

% No.l o] F3HY FAE UESITE o2t A HellA 53
7 & TFAL1E e 22 B SAGEIE, A

2 A7l 4] B Bk At
e &
A EH 2017 o) B& T 599 UET QAT HALTTAH

~No.145 HA M5 Ak,
Ao R, Ad A % No.l~No.162



FHRE U A 27

3} 7V Alo]o) YR Astod 539 K ao]
93, 57 A3 g W] Ao} A1 4ol

&2 A E4o] & & vIR o BAEH G 5
2004; ©] 5, 2004; 3| %, 2006a).

Y Fig. 4b)ollAl e} Zo] FA B dAgtde] it
A AR Adef njF) FAh e TFHdrr
Ehdt, o] Ak T Abgo] & yinto|u} A
oo] EAEHA g dAF o2 HEH o o]
OJAN7] WEolH, FH- At
the B39 SAGEAVS, AT, ol5SE 5)
o] 93 s ) x]= Ao Herdcy,

Fig. 4(c)2] 7A'g A AdH X% Katrinas} 799

(No.1~No.32)

R HAQ R

AV w5 FFALEE Ve
29 Ao FL FFHY vt veREAE No.
FEhRg No.79} A5 ol “POIWt
o)zl A3l
B35 AHglol BE A W YA ‘%E}L‘ri
£ A ol AFe &
EF Maemi A FH 22 A& AT Hlwd
£o] kgl bl Yol &3 Q7]
Fig. 4(d)8) 2 &F <9 o

o2 & FFMUILE ekt

o= Fig. 1(b)elld & &= 9

ov, md

i

o>‘

%

135

=

=
12 & e

o)

\!

29‘
ri i

o rlo

o= g

AN E)F Maemi® Ch

V32 s+ el E(Vera, Durian, Katrina) W& Aol &2
ZZFaAd st vebdt. 53] 81F Maemi Ui A 7S
2 J82 A9 mdst 4] No.26(Ha syt

Table 3. Comparison of maximum storm surge height according to Typhoon at Busan coast(No.1~No.27) and Gyeongnam coast

. . Maemi Vera DurianKatrina . Maemi Vera Durian Katrina
Point Calculated site (No.1~No.27) @ (m) (m) (m) Calculated site (No.1~No.32) m) (@) (m) (m)
No. 1 Gadeokdo Cheonseong harbor- 1.35 2.09 1.95 4.87 Namhae Seo-myeon Seosang-ri  1.15 241 233 599
No. 2 Busan newport 1.58 244 223 570 Namhae Dugok, Wolpo 1.07 216 207 554
No.3  Noksan industrial estate 1.64 266 243 642 Namhae Sangju 1.13 206 193 4388
No. 4 Goejeong rivulet 189 277 244 657 Namhae Mijori 131 224 212 547
No. 5 Dadaepo(uper) 1.16 189 176 478 Namhae Mulgeonri 134 239 228 6.21
No. 6 Dadaepo(lower) 113 185 175 461 Jinju bay ' 074 167 159 281
No. 7 Songdo beach 1.09 1.80 1.69 4.55 Entrance of Jinju bay 1.00 1.83 1.68 340
No. 8  Yeongdo Namhang-dong 1.14 1.87 173 4.70 Samcheonpo port 137 265 255 1755
No. 9 Busan tide station 1.08 184 171 451  Samcheonpo Namildae beach 137 2.62 251 7.40
No.10 Busan port 1.08 1.85 171 439 Samcheonpo breakwater 137 258 246 7.8
No.11 Gamman C/Y 097 161 151 378 Jaran bay 148 269 247 7.07
No.12 Samick beach town 0.87 140 140 336 Goseong bay 167 270 251 6.55
No.13 Gwangalli beach 092 149 146 357 Saryangdo 138 227 212 580
No.14 Gwangalli park 092 147 144 351 Yokjido 126 196 184 440
No.15 Millak waterside park 090 144 141 343 Tongyeong port 1.65 261 228 6.14
No.16 Hanhwa resort 0.89 142 138 336 Tongyeong Dongho harbor 1.63 258 225 6.06
No.17 Maritime tourist hotel 090 144 140 3.39 Between Mireukdo and Hansando 1.50 230 206 534
No.18 Dongbak island 087 138 135 323 Left side of Bijindo 130 195 1.82 451
No.19 Haeundae beach 0.88 140 136 330 Right side of Bijindo 132 208 186 4.80
No.20 Haeundae Mipo 088 138 135 325 Geojae Myeongsa beach 132 191 191 429
No.21 Songjeong beach 080 127 127 282 Geojae Hakdong beach 112 188 1.71 424
No.22 Daebyeon harbor 080 128 125 282 Geojae Wahyeon beach 122 202 178 4.60
No.23 Jukseong harbor 076 1.19 1.18 258 Jisepo harbor 1.09 183 173 4.19
No.24 Iigwang beach 075 120 120 262 Okpo bay 099 1.63 1.63 3.79
No.25 Chliam harbor 081 128 124 286 Entrance of Danghangpo 171 279 262 6.19
No.26 Imnang beach 086 135 129 3.04 Masan tide station 184 326 3.08 17.77
No.27  Gori nuclear power site 078 120 117 256 Masan Wolyeong-dong 184 326 3.08 7.76
No.28 - - - - - Masan Jeodo 1.83 320 3.02 756
No.29 - - - - - Entrance of Masan port 171 277 258 622
No.30 - - - - - Entrance of Haengam bay 1.68 269 250 6.02
No.31 - - - - - Jinhae custom house 1.70 270 251 6.09
No.32 - - - - - Haengam bay 172 275 255 6.18
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