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Analysis of Abnormal Wave at the West Coast on 31 March 2007
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Abstract : On 31 March 2007, the abnormal wave occurred along western coast of Korean including Yeonggwang.
In this paper, this event is studied using available field measurement data for the event analysis and numerical model
for reproducing the unknown waves. We found several 1-min interval tidal elevation and mean sea level pressure
(MSLP) data along the western coast of Korea and analyzed it using wavelet technique. We computed the arrival
time and the propagation direction of abnormal wave using wavelet results and performed the numerical simulation
using 2 dimensional shallow water wave model. The sea level under the forcing of air pressure jump was obviously
amplified by the Proudman resonant effect. The computed sea levels compared with observations are underesti-
mated, but the order of arrival time at the tidal station showed good agreement.

Keywords : abnormal waves, tidal elevation, mean sea level pressure, wavelet technique, numerical simulation
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Fig. 1. Location map of damaged areas by abnormal wave on 31
March 2007, tidal stations and automatic weather stations
around west coast.

e

7o w SRl ti7]elA 2~6 hPal] Z7]& 2= 7
719} W (pressure disturbance)©] Y7 A RS &Fso]
m/s8] HIEEE 21 o] sabA HH, sfjelxl= o]® <l
WAl 4=9] W%5°] Proudman 33 (Proudman 1929)2
o 71w wko = WjFetal, o] g T HEe] 7
7} W] ARRIET71 (359} Tr/\]'O]'ﬂ Q Th 2315 o
O A F2A7F AA SFsHA Hrt
32 AFslell YAk ~F31 Balearic 752 Ciutadella
o= ‘Rissaga’®til E2]= o|duigo] MAYSIT}. Fontsere
(1934)= Catalan 3liQFo A A SE o] dukatef sl 2}sh4
o7 BA% =58 Aeo = Hasisier, o] difel e
6~9E Afolef Aty 714A Y] XE-& RISk Slof o
718550l g2lo] & AoF LS. Tintoré et al.
(1988) 7]k (atmospheric wave)2} 3l7guke] M}, vhi]
of|xo] F3& ol Tke] ARl 0= AjISIl oM, =51
| ASTHA AFsl M52 7V 718 ko] whags)
7] FL2 o7 AS 3 Th Monserrat et al.(2006)2 200613
Hol| Ciutadella 3ollx] H8gE o) ulgde] tis)] 4] st
22~30 m/s9] HIEES} BE5xlehs o] WEks 2= 7)1
WS o) upEe] WA O Z A|ASHAT
olggofe} FRolE|o} Alo]9] Adriatic A%
o] BT}, Orlié (1980)2 1978 629l Vela Luka %ol
Foto] o] Muks skEA7| o e vllE doql of
"b}a«] AJNE EFX8k= 719 wabel] ol&) whAyst sl
W HEo] R iGehas vl Mo FFo] AA 1t
Bl 2o 2 B350} Vilibié et al.(2004)2> 20034 69
o]l Stari Grad®} Mali StonTHe]l Holl HZE 13 mE 2= 9]

(98]
—_—

e o

-

ol gt

I I

TTowm "o

Zgapeto] WhAste] FRIEAIZE HgEE walE wAE] 9
& FAEHS ST Sepic et al.(2009) ©] A]7]€]
7193 vk 58] 71 RE AP EY W o R BAEtal,
7| 22AS o]gste] 718 md AARS 1olEelt). Belusié
and Mahovi¢(2009)= A LA Aol disl S Ak
23 71, #d BAEARE o] &ate] A
Dragani(2007)= ‘gobw2]7} whattoll 91215k ok = dlE Lt
o] Rojizrololg 2ol 1985 102 1320 AYBIIH o]
kel tigh B4 S FsIelth 22k PR RESE 0] 85

o] AN Ee) tf7] Feluol| o)t s WE AP

i

Faeigict. 1 AR b A EG 71 F7)9 HE
<= st 7] bt i eE A= S8 &
1S Wl AgEn 5 5o ol dul xR 5
= AT
=9 1*1 o]Fojxl ool whgllef digt 14
S0 A ol uEe 71 wEke & Q& tl7|Z5E
o NIA7F Fol =l oAl A st 7)1 g et

o] o] X, oo} whifje| 2] Fxg, upgzte] Ao ag
L ofe] 7H] @RISR KFo] FTleto] dRbel Tl E
Wal= Ao g Ay 4 Qi)

=9 o) datgel thgk A= 20079 3 319 Al

of o) dutatel] oJsl a7t WgE o] B WA H
5(2008) 2007 3€e] HEpd = 05‘"6}‘ E3HsE Aol A
tjeflA veRd o dattel gk A5 a7 el
A 93t Y= A 717 TS5 A1 2Bl (Automatic Weather
Station, AWS)oA B5H 7|UdAFE S} HHAUYFARIY =
8] AF5A4N AS5E 28 HRE high-pass filters F3) &
Aalglon, d7|=E sl ;X]qu EH7] ke A 7t
SAS AXE Bkt 12k AR AL Eal sokgute] 3

A A8 S=asto] i)t 2449} alloF JJrZ_H THE
B}z %ol %—7}@—-&— Rglov NPow Ak v F3b
A WEE kA ST & 52009y 2008 5Y K
ol A ol%ﬂ%—% At 29 B540) 29
A2k vha Folold A% v A5 S HE S o] g-to]
A o) FFElR Ale 3 Tk sk UFH o

Oﬂ ‘?’]j]@ AWS-Q]' Eﬂollﬂ T&:'—Z E’E E H 7]0].4 O]E.__.
ZF37 1 o) AulEr A of Tl o] 1A QolEe s o

AWSOM 7=
719 Hre] 1‘0%?%?% 01%’%‘5011 ojgk qirgo] o] Foix)A]
Forom, 13- BE&

k= JJrEFE
Xhmﬂ



2007 3¢

ol gulEe] A ARNE FA8k] sl Atel] 1A &
9] W59 AWSS] ARE S BS540 AHEe
Fig. 1o Yebdch Aafiete] 770 291 #5400, 1,
e, A, S5, 9, dISAES )elA 2007 3€9] €

Sob w=E 1 2Rt 29 R E FHESl e, Fig. 2
of 671 2% #5420 AAERE FEH 24 AAT 59
Ai-E AR 240] AAR v 2GRS AES 7é
I} ol dutto] WA Al7]el T 29 B5AelM B

219 o) Wso] UEhtt) ol& TelME 93 05

_L

o]/\Loi lEOLoU:] E_Eg_ﬂ]. fo‘ﬂ—g]

& Ry =9 HE F7)7F AA HEr

stofof stk ey dedhAl 2912 WiskE o] 8s

2 9 9 AT W] wek 4] WY 272
Aol7} % 4 glek. meA o]z QI

ﬁﬂﬂﬂﬂﬂﬁiid%

%ﬂﬂdﬂJ

31 Aaliqell Ak o dwlel] Thdt ¢l

Sea Level(cm)

o3| 219

o

TS Qe B Aol olUAE 7= o] 9 o
YA o8] 2717k e AlZES B AREe ® AlAE
03‘4' = Sl dlol=3l 7]@3 /\]‘9“0}04 AAL ARE A
7180 AAE Am B FE olgd FEd
(Fourier Transform)< sine ¥} cosine 3, A|T3TE ©|
3l AAG717F <k AR ofA FukrEE RS
2 oy 7H—4 A ‘:H@ri TAE = ARE
= Hes 4]
i@ﬂ‘ﬂ 31* = Xﬂ"ﬂi —F’GH T 8= %ﬂ
AUk A flo] 58 AL AAIE ARE 71AY
&3to] Az 7)ol thgt o[ qA| 2 MBA|A AT
T719] W3t 5445 metet 4 Sl 24 7Hol7] wiitel

FoL QAR oltgEs) e el vl 4l =

(&
o

ol 1n 0110 ¢

-

r—{m
:CI}L_II
ol
2

Hm
2

[e]

—_

mim\‘ofc
‘ai?-jr{m

2 e

o
_o|L
I
El
&
abi
2
o
e
2
4
E
:
Z
g
g S
E)
e
u:
)
o
)

& 23k Aol o
716l vl el

J A 5]
O*D} ﬂhﬂ °§% S W 01/\1011*1 02/\1 Atolel 16
Tde] 2,000 cm® ©]432] 99 AFEZo] 1}

o S | N
06:00 09:00

Time(hr)

(a) Anheung

i 7§ & P 3
00:00 03:00

Sea Level(cm)

Sea Level(cm)

i ¥ ¥ F ¢ 4 §F §
06:00 09:00 12:00

Time(hr)

(b) Boryeong

f T F G 9§
00:00 03:00

i i i i I i I i
06:00 09:00 12:00

Time(hr)

(c) Janghang

i i i L i i
00:00 03:00

Sea Level(cm)

200 i i i T h i I i H i i I

Sea Level(cm)

L L i i I i L i
06:00 09:00 12:00

Timehr)

(d) Gunsan

i I i i
00:00 03:00

i H i
12:00

00:00 03:00 06:00 09:00
Time(hr)

(d) Wido

N i i i I i H i
06:00 09:00 12:00

Time(hr)

(f) Yeonggwang

i i i i i
00:00 03:00

Fig. 2. Sea level oscillations for the period 2100 KST 30~1800 KST 31 March at 6 tidal stations ((a) Anheung, (b) Boryeong, (c) Janghang,

(d) Gunsan, (e) Wido, (f) Yeonggwang).
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Table 1. Results of the Wavelet analysis for sea level at 6 tidal sta-
tions

Wavelet spectrum
according to time

Wavelet spectrum
according to period

Tidal station - — - -
Maximum Occuring time Maximum Period

(sz) (hour:min.) (cmz) (min.)
Anheung 8,099 00:43 644 12
Boryeong 9,229 01:56 334 66
Janghang 13,952 01:48 343 35
Gunsan 12,854 01:25 288 30
Wido 35,364 01:07 3,008 18
Yeonggwang 39,308 01:38 2,455 16
Daeheuksando 8,330 00:57 815 17
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Fig. 5. Calculation method of the propagation direction of abnormal
wave by using arrival time and wave celerity.
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Table 2. Condition of numerical experiments

Contents
Model
Bottom topography

Descriptions
COMCOT
KorBathy30s, ETOPOS m
Cartesian coordinate, dx = dy =750 m
Amplitude : 3 hPa

Grid system

Profile of pressure

disturbance Period : 60 min.
Case 1 Mean sea level pressure on Weather chart
Run cases -
Case 2 Case 1 + Pressure disturbance
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Table 3. Comparison of measured and computed order of arrival

time and maximum residual at 6 tidal stations

Order of arrival time

Max. residual (cm)

Tidal station

Measured Computed Measured Computed

Anheung
Boryeong
Janghang

Wido

1

7

6
Gunsan 4
3
Yeonggwang 5
2

Daeheuksando

70.8
5 35.1
7 65.9
4 81.3
3 149.5
6 164.5
2 51.9

15.7
23.1
55.2
39.2
64.1
854
51.8
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