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Characteristics of Nearshore Surge-Intensity

s :
R kAl - R E A A e

Ju Whan Kang*, Yang Seon Kim*, Hong Yeon Cho** and Jae-Seol Shim™***

(3

Kl 207 AZxA AR BAS E3)
A} AR ALY 5]

2 Z02 YERTE 30 em o]2del didshs sl el tisie A TE skt elEel 23 Y-S

A7} A3liete] A9 FlYd wAo] T2 AEZFe 7118l T A YERIL Sl Wb dalieht F

Aol AdFe & vulsta shd7] glFel oJgh J&o] AujAl R o= velta gltt. EOF #

S8 Ay A 12 fHE 9 A9 Aol Aol FEHR e JERE 5 d9aEd dvs

deigteld] SIS Tletsat shglk, 29k Ahsel UE B
3

o o fr gl X fO
O o & T ofl M
10 o ok 1%

2
ik
ol
2
=
e
o
m
BN
do
s
B9
o)
i)
g{u
=
g{u
eyl
o
=T
Mo
1%

Abstract : Characteristics of nearshore surge intensity were investigated by analyzing the tide data at 20 tidal
stations. Statistical analysis of the surge data show that surge heights at the western coast are far greater than those
at southern and eastern coasts, implying that each coast has its own classified characteristics. Surge height data
greater than 30 cm were chosen and their intensities were calculated, and then, typhoon-induced surges were
separated. The results show that while surge intensity at the western coast is conspicuous in winter due to the
monsoon, it is conspicuous in summer due to the typhoon at other coasts. EOF analysis show that the 1st eigenvector
at the western coast is prominent, which is considered to be consistent with above mentioned results.

Keywords : surge intensity, surge height, monsoon, typhoon, EOF
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Table 1. Record periods of the tidal stations

West Coast South Coast East Coast
Incheon 1960~ Seogwipo 1985~  Ulsan 1963~
Anheung 1987~ Jeju 1964~ Pohang 1972~
Boryeong 1986~  Chujado 1986~ Ulleungdo 1966~
Gunsan 1981~ Wando 1983~  Mukho 1966~
Mokpo 1956~ Geomundo 1982~ Sokcho 1963~
Daeheuksando 1966~ Yeosu 1966~

Tongyeong 1977~
Gadeokdo 1977~
Busan 1957~

W B4 459
Table 2. Statistics of surge data excedence
Mean Stz;)n:jrd SII:::: Prol();(l;'))lhty
Incheon 0.006 14907 -0488  2.1075
Anheung 0.006 12.692 -0.588  1.0828
West  Boryeong 0.004 12433 -0.506  1.0296
Coast Gunsan 0.014  11.991 -0.379  0.9067
Mokpo 0.004 11443 -0.153  0.8045
Daeheuksando 0.002 9276  -0.333  0.3561
Seogwipo 0.000  7.191 0.475 0.2055
Jeju 0.002 7.441 0.178 0.1332
Chujado 0.001 8337  0.121 0.2528
Wando 0.000  8.818 0279 03773
?J(())l;ts}: Geomundo  -0.001  7.574 0.302 0.1663
Yeosu -0.001 7956  0.328 0.1685
Tongyeong  -0.002  7.026  0.326  0.0886
Gadeokdo ~ -0.001  7.170  0.181 0.1006
Busan -0.002  6.653 0.390  0.0761
Ulsan -0.002  6.488 0.376  0.0603
Pohang -0.002  6.667  0.461 0.0859
CE;;stt Ulleungdo 0.001 7.368 0.110  0.0321
Mukho -0.002  6.648 0.245 0.0375
Sokcho -0.001  6.694 0282  0.0636
Mean 0.000 8740  0.090 04100
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5 Hola glom Falete] el F47] gt A< Year Typhoon Period
Uk ki glom ahd7] sl a oA) walielel vjs) 2] CAITLIN(9109) 07/28~29
Uehar lek 2, Alere] 29 30 om ©)4ke] e o] GLADYS(9112) 08/22~24
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EEo] o8t 9dako] x|HjAQl 07 et 9t} MIREILLE(9119) 09/27
JANIS(9210) 08/08
3.2 Ef =1} A-E=0| oISt oljY D & 1992 KENT(9211) 08/18~19
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A7)} o5 213 WA 1991d5E] 201008714 2047 ROBYN(9307) 08/09~10
YANCY(9313) 09/03~04
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Fig. 1. Monthly variations of surge intensity.
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Table 3. Continued
Year Typhoon Period
2001 PABUK(0111) 08/20~21
RAMMASUN(0205) 07/05~06
NAKRI(0208) 07/13~14
2002
FENGSHEN(0209) 07/26~27
RUSA(0215) 08/30~31
2003 SOUDELOR(0306) 06/18~19
MAEMI(0314) 09/12~13
MINDULLE(0407) 07/04
NAMTHEUN(0410) 08/01~02
2004 MEGI(0415) 08/18~19
CHABA(0416) 08/30
SONGDA(0418) 09/07
2005 NABI(0514) 09/06
EWINIAR(0603) 07/09~10
2006 WUKONG(0610) 08/19~20
SHANSHAN(0613) 09/17
USAGI(0705) 08/02~03
2007
NARI(0711) 09/16
2008 KALMAEGI(0807) 07/20
2009 - -
2010 DIANMU(1004) 08/10~11
KOMPASU(1007) 09/01~02
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Fig. 2. Typhoon tracks and maximum surge heights.
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Fig. 3. Schematic diagram illustrating surge intensity.
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Fig. 4. Separation of surge intensity due to typhoon.
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Fig. 5. Cumulative surge intensity and result of EOF analysis.
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Table 4. Issues for coastal erosion and disaster prevention
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Coast Tidal range Dominance Erosion Disaster prevention
West Coast more than 3 m Monsoon Monsoon Spring tide & Monsoon/Typhoon
Southwest Coast 1~3m Typhoon Typhoon Summer spring tide & Typhoon
Southeast/East Coast less than 1 m Typhoon Typhoon Summer & Typhoon
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Fig. 6. Annual variations of surge intensity.
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Table 5. EOF results

Station 1st(47%) 2nd(25%)  Station Ist 2nd
Incheon -0.51 0.75  Geomundo -0.06 -0.14
Anheung -0.33 —-0.28 Yeosu -0.06 -0.12
Boryeong -0.37 0.05  Tongyeong -0.02 -0.05
Gunsan -0.40 0.03  Gadeokdo -0.08 -0.10
Mokpo -0.43 —-0.38 Busan  -0.03 -0.06
Daeheuksando  —0.24 —-0.13 Ulsan -0.05 -0.08
Seogwipo —0.06 —0.08 Pohang  -0.03 -0.11
Jeju -0.07 —0.09 Ulleungdo 0.00 0.02
Chujado -0.15 -0.19 Mukho 0.03 -0.02
Wando —-0.19 —-0.28 Sokcho  0.02 -0.01

S1THNavarra and Simoncini, 2010). ©] = 7] A% EOF=
X B4 7} igS 7 sl Btk WE e A
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