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Storm Surge Caused by the Typhoon “Maemi” in Kwangyang
Bay in 2003
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The surges caused by the typhoon “Maemi” which struck the southern coast of Korea are analysed in
Kwangyang Bay on September 12, 2003. The deviations of the high water level were 93~108 ¢cm and the max-
imum deviations of the water level (maximum surges) were 176~196 cm in Kwangyang Bay during the typhoon
“Maemi”. The major parameters of the maximum deviations of the water level are as follows: Analysis shows
that the pressure drop increased the sea level by 59 cm, the flood of the Sumjin River by 4~5 cm and the exter-
nal surge propagation and wind setup by 113~132 cm. During the typhoon ‘“Maemi”, the highest high water
recorded in Kwangyang Port (PT3) is 460 cm, which is higher by 5 cm than the highest high water (455 cm)
with return period of 100 years estimated in planning the Kwangyang steelworks (POSCO) grounds and higher
by 15 cm than the observed highest high water (445 c¢cm) recorded during the typhoon “Thelma” on 1987. Thus,
the highest high water caused by the typhoon “Maemi” is higher than the extreme highest high water for the
last 20 years in Kwangyang Bay.

Key words: Typhoon, Maemi, Surge, Highest high water, Kwangyang Bay

N B AEQl W Aeg F7RIFVVIE St dutd e g HEa 2
Goid A9kl &7 2FL-2 A7) FAFlA Hule 3]
AW HES dodle 8 23 gge ) ¢ i 717 AdIZE Bol 1 AFox 7t sHwTe] A7l B¢
ol 71858 Yehl& A& Z(astronomical tide)?} ZFol Lt Bl (2 5, 1988; ©l, 1997; &, 1999).
Z 9 71 g Sl 93 ZF U (storm surge)= ‘_TL—'"E]EL 25 EH{‘ Ak FAY BA AdF stAle] efFol 2ls) A
YL &3] 71’4 F(meteorological tide)2ty E#Th ZZsde] oz HIw3 Wdo] A9t 53], 19979 §¥ ] WAl Aol
A A9le AA 719 st ME SH S, & 719 1hPa 8t EIE “Yu vt FaElE BstEA Al A delA] AFZ2HE V)

ol ek o 1ome] W 4% 2 o) G AlfES Sl S, BE Aol A% HE Qo7 o Ack. B, W
A4 582 & 4 Aok TE BAT o] AvHE 3 AR 1959d9] BhF “Meb, 19879 BE A 5
B A, 54, A7AR 59 FFE W 3, 24

P OF WS SR 847 8 Ae v ain,

[
o
A el 2Mste] NAY YEAGS o) WAEN, 5 20034 98 12990 B el ) deler AbHRte 2 A5
1

B ABEA HIE TR G 5 I8 FBHAVIE Bokoo] WA FYVES TAW AT Ao kol R L @
2ol whalalg Weolt siTol e hE) utel AERITE Y AR, B Aoy A HUT R AuRAE ISHAt 3

U 2. AT FFEL BAo] P A o

*Corresponding author: gkimhs@hanmail.net

119

d & Hastsked vhd, 94 AA sidel] g FAS



120 a8 -

2. 2} 242 3ol A3 Y dRE 8 7)2AR
2 ZRselof @ Aolth. & TN E BIVE WFOE HE
ojn)> F3} Ale] 714, shase) B 24 AEE Pesel s
3} e Al th 7] BA% 1329 FANEN AHE &

714 e

EfE «ola|»

e Fe) A2 A 143 BF “mio) s 20039 99 62 1571790
Z B2 oF 400 km AAHL6.0°N, 141.5°E) oA GoiA A7+
o2 At A BAZE L, 9d 09A)F0 B3 oE %
23tgom, 119 097130 $4719 910 hPaZ A 7|9 Yel
Wok 129 06A173RE ERFREEA W Sre JYPIee
o, 18A7% AF=E 4T FEE AX 2001730 Add=E AR
Al stz A5 ol% Ald BEFEZE 139 024 30
Bl AYEE &3 8k AA FZ AE3ATH197, 2003).
Fig. 1= B|F “ujv]"9] 2 zo|u},

& 719k elF mllw) 77t 30°NS A W] $471%%k¢] 940 hPa
o)L, 1220l A ARHA] siotell A5 o] 471 950 hPa
©|3L, B9 954 hPa(20~] 50%), 5 956 hPa(194] 51&), v=hit
959 hPa(21A] 3732 Zhzh S3he AT HlEL Y& 9]
yel Bz sidriA AEsta Algoe] HAL ki xR g “ufn| =
SIS E 2d wiollc 7He 8-S FRI5l F3lE wixuz o
o= 950 hPa 52 FAISHAT o]XE dux| 5718 &
FA Eals WEol BoleE “nju] 7} 743 8-S 418
ZL ol AR, ol gt gEle] 0] 28°C AEE Hd K
t} 1~2°C EobA “wju]"fA $5715 I3 vEes 2

EUR IS

}_,

o5-

g B S3A] FHUleHE 4G (00~240)5 wigke] =7k
Ho g P AA BRE we] $48 BEHE AT 129 18
A 1180 60.0 /s, BAF 3738 TAabolA 129 164] 1050
AA] 60.0 m/sZA 1904 71 #F ol Sk FAlEsn &
o] I HEfd® A=A 20008 8Y 3199 Bl F “zet
& 23 Ao 7129 58.3 mvso| QT 5o HEESL
18A] 57890 49.2 m/sE 1942 714+ #E ol 19599 99 17
9] e}F Sarah T3} Aol 7129 46.1 m/se] A g s
o} 9, HAFEERE00~2401)F Pl 1087 HFoFE 7t
A AA EQE 55 29HE AFE IARIA 511 mjs, Al
39.5 m/s, Aol 4] 35.9 m/s@ZA) ZH2F 43.7 mfs, 36.1 mis, 35.5 m/sl
A L AT B5o] F3e ALls FUUAL HF Y
FA7Ige] Wk, & Ak diEA4 el 9ISt
F3 27197 71gAEE e 7l 7] wiEoeltt.

Hig: e go] FAAE FrltulA AWM w5 3
Z3t Ztol 231 foH5l(Hs)o HhA= 12 21419] 8.0 m,
EEH ‘ﬁ"gﬁ}' ‘7‘7](T1/3)‘f‘ 16-64%, z]q‘]fﬂr——ﬂ—(l‘lmax) 10.8 m°]37_, 5
wabAlel &gt whAlELE Al9F YA Hol fr S (He)e
74 m% B8 $ITH(Fig. 2). B3, £4H% AW =4 50 m A
FHoll A 12d 2341 A {42 Hs) 94 m, A H (Hua)
147 m7t FAZ=HATHE, 2003).

AA ol Axg 71473 Fold T v #=As= 129 21
Alof] Hof FoldZHsyt 7 melal F7(Tis)e 16,7201t o
T (Hpe)= 16 mol] 02 202 Busty ol A2 s )
FATAL7E 558 559 AXg ESROB4 FolollM = 13Y 04
Aloll 2231 (Hs) 4 m, HAFHZ(Hpe) 9 m7F FSFH AT

71747 AU R EF-E o83t oF 20 km 7HA 9] HAHA|
Aol 37 71808 sfut GRS At it o) ¥ A3
o] 23t B F AEE wEt Hdl {2yt 7.5 mell o2

Fig. 1. Track of typhoon No.14 “Maemi”
(KMA, 2003).
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Fig. 3. Time series of the sea level pressure, wind in Yeosu and the
precipitation in Namwon.
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Table 1. The deviations of the high water level, the differences of the high water time and the maximum deviations of the water level
(maximum surges) at the southeastern Korean coast during the typhoon “Maemi” (12~13 September, 2003).
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ZA 2 ZA Z9 ZA = SR 3.
(Y/A:HE) (cm) (4/A: ) (cm) () (cm) (/A1:2) @) (@) ©-©)
27} 12/ 12:00 295 12/11:52 285 +8 +10 12/ 16:44 130 83 +47
A F 12/ 11:23 268 12/ 11:23 249 0 +19 12/ 16:19 151 80 +71
AT = 12/ 10:58 299 12/10:34 272 +24 +27 12/ 14:30 174 110 +64
de 12/ 10:59 368 12/10:51 363 +8 +5 12/17:10 132 61 +71
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z 3 12/ 22:40 82 12/17:10 31 +330 +51 12/ 22:59 82 19 +63
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Fig. 6. The tidal curves of each tide station in Kwangyang Bay dur-
ing the typhoon “Maemi”.
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and Juan Dams during the typhoon “Maemi”.

Table 2. The deviations of the high water level, the differences of the high water time and the maximum deviations of the water level
(maximum surges) in Kwangyang Bay during the typhoon “Maemi” (12 September, 2003).

SEA 2 A9 BA

FHd =91 A} (cm)

Al Z % v H z
ESS 153 @) A% (@) BADD L aan ama @n
=] =4 =2 =4 22wy @ @ 9
(M) (cm) (A &) (em) () (cm)
PT3 20:30 460 22:28 365 -118 +95 20:00 435 259 +176
Tl 20:32 470 22:39 372 -127 +98 20:00 442 246 +196
™ 20:32 470 22:32 362 -120 +108 20:00 443 249 +194
TS 20:35 471 22:38 378 -123 +93 20:00 437 253 +184
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Table 3. The high water levels in Kwangyang Bay to discharges of

the Sumjin River by the numerical model. (unit: cm)
A7} g2 PT3 T1 T2 T5
(m¥/s) FH¥ FARA) FARS 8=)
120 369 376 37t 376
1,200 373(+4) 381(+5) 376(+5) 381(+5)
2,400 373(+4) 381(+5) 376(+5) 382(+6)
4,800 372(+3) 384(+8) 375(+4) 399(+23)
7,200 372(+3)  392(+16) 376(+5) 438(+62)
9,600 371(+2)  406(+30)  383(+12) 483(+107)
12,000 371(+2)  425(+49)  397(+26) 538(+162)
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Fig. 8. Time series of the sea level pressure, wind in Yeosu and the
surges in Kwangyang Bay during the typhoon “Maemi”.
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Table 4. Parameters of the maximum surges (maximum deviations of the water level) caused by the typhoon “Maemi” in Kwanyang Bay.
(unit: cm)
e
z9 PT3 Tl T2 TS
A ALZF (2003 9€ 12 Al 20:00 20:00 20:00 20:00 20:00
2= N (O)) 393 435 442 443 437
dx Z9 (D) 256 259 246 249 253
A 29 Hx (O@=0-Q) 137 176 196 194 184
o] o) 1 718 78 (@) 59 59 59 59 59
T] \_l =
gl e S0 EF©) 0 4 5 5 5
T 00 AR HFEFA (=0-0-0) 78 113 132 130 120
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Table 5. List the surges observed in Kwangyang Port (PT3).
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1984 3/19 - 61 60 1,015 15.0 NNE
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Table 6. Annual values of the highest high water and the lowest low water observed in Kwangyang Bay (1982~2002). (unit:cm)
o1 dH=z dH =z
- PT3 Tl T2 T5 PT3 T1 T2 TS
1982 435 (6) -31 (1D
1983 432 (9) 440 (9) 433 (9) 443 (9) -47 (2) 73 (12) 8 (12) 74 (12)
1984 446 (3) 445 (8) 451 (8) 450 (8) -50 (3) 57 (12) -8 (4) 56 (12)
1985 422 (5) 441 (5) 429 (5) 448 (5) -32 (3) 38 (11) -30 (3) 23 (12)
1986 421 (7) 435 (7) 425 (7 433 (7) -26 (2) 19 (2) -19 (2) 18 (1)
1987 445 (7) 484 (7) 465 (7) 489 (7) -30 (2) 3@ -23 (1) -10 (2)
1988 425 (8) 438 (1) 428 (7) 439 (1) -43 (2) -18 (2) -44 (2) -19 (2)
1989 429 (8) 436 (8) 430 (8) 439 (8) -49 (3) 21 (3) -38 (3) -28 (3)
1990 430 (11) 436 (11) 435 (11) 444 (11) -27 (12) -21 () 222 (2) =24 (2)
1991 429 (8) 443 (8) 437 (7) 451 (8) -30 (3) -32 (2) -15 (2) -31 (2)
1992 431 (7) 442 (7) 434 (7) 450 (7) -44 (2) -41 (1) -43 (2) -43 (2)
1993 425 (8) 430 (8) 422 (8) 440 (8) -44 (2) -33 () -44 (2) -45 (2)
1994 415 4) 423 (5) 414 (5) 430 (4) -46 (3) -51 (2) -49 (3) -51 (3)
1995 421 (5) 430 (5) 410 (11) 431 (5) -39 (3) -40 (3) -33 (3) -40 (11)
1996 422 (8) 430 (8) 424 (8) 440 (8) -49 (2) -40 (2) -43 (2) -53 (2)
1997 420 (9) 435 (9) 430 (8) 440 (8) -31 (3) -34 (2) -28 (3) -40 (3)
1998 425 (10) 435 (11) 429 (10) 441 (10) -37 (3) -37 (3) -29 (3) -39 3)
1999 423 (11) 432 (3) 423 (10) 440 (1) -21 (1) 25 4 -15 @ 22 . 4)
2000 423 (7) 430 (7) 437 (7) 441 (7) -21 (12) -24 (12) -15 (12) -26 (12)
2001 437 (9) 441 9 439 (9) 449 (9) -30 (2) -30 (2) =27 (2) -37 (2)
2002 427 (9) 440 (8.9) 443 (8) 445 (8) -32 (2) -45 (2) -28 (3) -40 (3)
2003 460 (9) 470 (9) 470 (9) 471 (9) -41 (4) -34 @) 21 4) -37 4)
- 460 484 470 489 -50 -51 -49 -53
' (2003.9) (1987.7) (2003.9) (1987.7) (1984.3) (1994.2) (1994.3) (1996.2)

(e BEd

Table 7. Approximately higher high water and estimated highest high waters in Jijin Do (PT2). (unit : cm)
aZFz9
FHI I ES
10 "Hix PALERCIR 50 Hlx= 100 W=
382.2 436.7 444.1 449.7 455.2

Depth referred to DL

-30 =25 20 -15 -10 -5 0
s 5.5m
mm— 5.0m

N
0 2km

Fig. 9. Shore protection elevations of the
Kwangyang steelworks (POSCO) grounds.
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Table 8. Extreme value analysis of the highest high water in Kwangyang Bay (Annual maximum series, Weibull model).

QK

(unit : cm)

. 1984~2002d 1984~2003
- 104 204 50 1008 gz 10d 204 50 1008 LI IZY
PT3 439.7 444 8 4514 456.4 446(1984.3) 444.9 4515 460.1 466.5 460(2003.9)
T] 455.1 462.2 4713 478.1 484(1987.7) 459.9 468.2 479.1 487.2 484(1987.7)
T2 4514 4595 470.0 477.9 465(1987.7) 456.8 466.4 478.8 488.1 470(2003.9)
T5 461.6 468.8 478.2 485.2 489(1987.7) 465.3 473.5 484.2 492.2 489(1987.7)
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