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Summary

The results calculating the height of storm surge as performing the
numerical model of storm surge(POM) experiment and analyzing and
reviewing the wind field and the path after selecting the typhoons of which
the dimension of damage were high and broke the disaster records among the
past typhoons occurred at the coast sea area of Jeju Island.

Of the typhoons for 16years(1987~2003) influencing our country, those
caused the relatively great damage to Jeju Island were 8 (Maemi, Rusa,
Prapiroon, Olga, Yanni, Janis, Gladys, Thelma). The height of storm surge as
the result that simulating the storm of Jeju and of Seogwipo Port about these
typhoons was realized to be relatively in accordance with the observed
values. And the occurring times of the heights of storm surge were various
but generally appeared a little bit later than the observed times.

At the coast sea area of Jeju Island, Jeju Port showed higher height of
wave than Seogwipo Port and the heights of wave were not over 1m at both
Juju Port and Seogwipo Port. Of the selected 8 typhoons, Maemi showed
7797cm of the height of storm surge at Jeju Port as the highest and Janis
appeared 5.3cm at Seogwipo Portas the lowest. The Max. heights of storm
surges at the coast of Jeju Island by each typhoons were appeared as
771.97cm for Maemi, 62.9cm for Thelma, 59.5cm for Rusa, 45.38cm for Yanni,
33.2cm for Prapiroon, 32.2cm for Olga, 24.15cm for Gladys and 6.44 for Janis.

That Jeju Port appeared the higher height of storm surge than Seogwipo
port is considered to be resulted from the path of typhoon, the topography
and the depth of water, the waves, the seiche, sea state, etc. And that the
height of Jeju Port and Seogwipo Port were appeared lower than the West
coast or the South coast is why the coast line of Jeju Island is relatively

simple, the depth of water of the coast sea area is relatively deep comparing

- vii -



to the South coast and the shape and the topography is V-letter shape or
there is no topography where the long bay is developed.

These study results can contribute to the forecast of flooded district of the
coast region of Jeju Island in the future and the establishment of the coast
disaster prevention plan like the drawing up of storm surge map, etc. For the
minuter calculation and forecast of the height of storm surge, the simulations
considering the minuter depth of water of coast sea area, the data of

topography, the wave and the sea state are required.
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HFS AA AdAE FolA 7 e FEe AAsta ok ekl 9
5 (1904~2005)& W & sfo] 37) Fre] gFo] s-rtete] o

Fo A 74, 89 99 skl UEd HE = A 91%0lH ol =&

otk
o
=)
o
uj
of

A tH(Table 1).

Table 1. Typhoons which influenced our country and Jeju Island(1987~
2003) (NEMA, 2005)

& 9 T4712 ggog | s
1 2002.8.30 ~ 9.1 RUSA 5,147,917
2 < QD] NGNS MAEMI 4,222,486
3 1999.7.23 ~ 8.4 OLGA 1,107,788
4 1987.7.15 ~ 7.16 THELMA 617,429
5 1995.8.19 ~ 8.30 JANIS 567,578
6 1991.8.22 ~ 8.26 GLADYS 326,899
7 1998.9.29 ~ 10.1 YANNI 284,245
8 2000.8.23 ~ 9.1 PRAPIROON 260,846

HFFARLe] VARG, b= Fel AT L (KORDD A ARS-

sta & EF Y E 2 (Primitive Vortex Model, PVM)< ©]-&3lo] 3 4=}
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2 ZIZ3FARYE7] 9 AFETH AAETS dTdd G ez AAskATH

ZZ xR Hedt FAREE v THEAY A=Y (National Geographic

Data Center)ol 2] 1/12°8| 4 =2 44 89 ETOPOSES Al&stgon AF%
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B 4% =& (Primitive  Vortex Model, PVM)(H 713 5 2001, A3
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FHERY ZAASAEE AFEW 196495 H 20068 =712 ZF deo] T
AA 2 g ARt W (Ao), AH T 1= (AMHW,), A3 7 A4ZF=(AMLW.,), &
AZAHHW,), A5 AAZ(ALLW.)S #=54¥ 32 Table 29 2t
=717 5 AFFe AF 31 3F29](Annual Highest High Water) &= 20041 7
ol 328cmz M =kom A FH A A9 (Annual Lowest Low Water)<= 1966
299 -48cm= 7+ wEskth
196475 2006 =9 dAHFaiS Ayum 29, 39 o] 7H
vketa, 74, 84, 949l 7MY =& sl WEE Holil glth Table 2 A
B 19640 #H=H A H(Ao, Observed Mean Sea Level)S HH
141.39cm®F = 2003l += 160.37cm= ¢F 20cme] HitalHo|l F7HE YAt

o

Bolxm ¢ow AHFIFS (Annual Highest Mean High Water)= ¢F 20cm,

AHTIZYE 16cmEB AA Ao dHo] =718 SAS Boli Q)

Table 2. Average sea level and Max. and Min. sea level of Jeju Port (¥+%]:cm)

dE | FHEFAE | HIAES | GHTAEY | H2uzxY | AFAAES
1964 141.39 161.6 121.8 304 -39
1965 143.09 159.8 D 297 -36
1966 146.13 175.3 125.6 316 -48
1967 138.38 155.2 120.4 292 -32
1968 135.00 161.3 112.9 304 -35
1969 141.94 162.1 118.2 307 -36
1970 140.53 15[ & 122.4 300 47
1971 142.27 168.4 122.7 310 -24
1972 144.65 166.4 128.2 304 -32
1973 139.19 156.9 126.2 300 -40
1974 146.73 166.9 131.6 324 -33
1975 144.36 166.4 126.1 303 -37
1976 140.49 159.9 125.2 307 -23
1977 146.23 169.8 122.5 308 -1
1978 146.18 166.3 126.2 299 -16
1979 147.52 166.8 124.8 312 -2
1980 148.28 166.3 130.0 306 -3




(A%)

A5 | dEY | QBT AEY | dHIAZXRS | 9F1uxY | IAAAZEA
1981 150.09 173.1 133.9 303 -15
1982 148.01 166.6 131.9 304 21
1983 149.56 169.3 131.6 309 -22
1984 147.87 162.8 128.7 306 -26
1985 148.84 167.3 130.4 300 ~22
1986 148.26 170.1 129.7 301 3
1987 150.84 168.4 135.5 322 -10
1988 147.82 163.4 130.7 302 -40
1989 151.52 177.1 132.3 310 ~29
1990 151.53 176.5 134.5 309 -31
1991 152.20 177.1 135.1 310 -31
1992 153.52 174.5 L35 0 310 -34
1993 149.34 164.9 130.4 306 -32
1994 154.16 G 137.2 304 -6
1995 152.04 168.2 138.8 301 -9
1996 151.95 169.4 L) 305 -12
1997 155.47 174.3 140.7 312 0
1998 156.06 172.0 144.2 310 -4
1999 156.42 173.0 135.0 313 -20
2000 158.77 181.4 142.5 320 -23
2001 159.83 183.3 143.9 326 =27
2002 160.58 181.2 139.6 316 -26
2003 160.37 174.9 140.5 317 -16
2004 - = - 328 -13
2005 - S 7 316 -30
2006 - - - 301 21
3 F | 14869 168.8 130.67 308 -23
Fig. 32 19648 2003d7b419] AlFae] oish a9 s43x9 2 BFsid
Z9HE et o= AFFeH, 15%29 2 A5 e dEldrdA HF
23S yErd Aoty Afuwaaxz9ef AFd AT Faldxme] 9W
IS AEe Adolth Fig. 4~7& 196495 E 20060704 AFd ARt 3
A, gl ey, Hduxe], FrAxEe] WEE Ueda 9l
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8¢ 20¥ 347cm= M =gow, A A A ZE2(Annual Lowest Low Water)+
1988 2¢ 18¥ -43cm= 7} SokTh.

1985 -8 2005 =9 dAFwsiHE A RW AFEy Zo] 29 3ddd 7HE
St 79 89,90l 71 =SkTh Table 304 B 19861 #H=5E AFtEH
(Ao, Observed Mean Sea Level)S X 152.60cm&=d 20054 9 = 162.08cm
& °F 10em®] Hitefwo] F7kd e Hola lom, ARtz (Annual
Highest Mean High Water)= AMAX #HZEA7F #= AJZF3 19859 =0
172.0cm% = 2004 == AF 129 7F 1904em= ¢F 18cm , & 131% 9

£ o 0emz AAHOE AWo] FrhE G4 wolm 9

Table 3. Average sea level and Max. and Min. sea level of Seogwipo Port (©+¢}:cm)

=] dRAAE | FdBIIEY | AHIAEY | dFuxH | AIAAZES
1985 152.60 Jfe2mld) 137.1 316 -32
1986 152.72 173.1 134.4 317 -31
1987 156.16 174.5 143.4 328 -42
1988 154.28 168.9 138.4 322 -43
1989 157.92 182.6 140.3 329 -32
1990 15517 'Sl 180.4 140.8 330 -33
1991 158.77 183.1 143.2 325 -31
1992 160.98 183.2 144.9 325 -38
1993 158.14 173.6 140.7 327 -36
1994 161.43 183.3 144.8 326 -26
1995 158.66 175.1 147.1 325 -38
1996 158.59 175.0 141.4 327 -30
1997 161.99 179.9 148.0 338 -27
1998 163.72 179.3 152.8 333 -29
1999 163.08 181.0 143.0 330 -23
2000 164.58 188.1 151.1 339 -24
2001 164.71 189.2 148.3 347 -33
2002 - - - 339 -29
2003 165.01 179.8 146.6 335 -24
2004 166.54 190.4 145.2 345 -14
2005 162.08 178.4 143.8 326 -29
2006 - - - 319 -22
B 159.97 179.5 143.8 329 -30
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ek vty B vE Fukele] A9EE o)Fas dAS WA, 2005).
BEe Aol w# tE olgor BHvd BAHIEIIME HF
(Typhoon), EZ v oA+ 32 A< (Hurricane), ¢lx=o]A+= Alo] ZE(Cyclone)©]
ghal gk A7 71 H(WMO) = Sd A7 Tl Aol HAts&e] 33
m/s ol A& EF(TY), 256~32 m/s?l A& 3 duF5(STS), 17~24

o
m/s 91 AL GZ3E(TS), 282 17 m/s H9e AS dQYAYGE(TD)E +-&
3lcH(Table 4).

Table 4. Classification of typhoon(KMA, 2006)

. ik 3 | | ol A
ENESY 17m/sec 7] 17~24m/sec 25~32m/sec 33m/sec °] A
A | REENAZIS | dnEE | e gy o
(Wl\/?O) Tropical Tropical Storm | Severe Tropical Typhoon
Depression(TD) (TS) Storm (STS) (TY)
Shay, it kSt ) A 7] % B 3

Table 5. Strength of typhoon(KMA, 2006)

o A = o =y =
oF 17m/s(34Knots) ©]% ~ 25m/s(48Knots) W] %k
= 25m/s(48Knots) ¢4 ~ 33m/s(64Knots) 7|k
A 33m/s(64Knots) ©]% ~ 44m/s(85Knots) ™| =F
v} -§-7 44m/s(85Knots) ©]%F
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Table 6. Classification of the size of typhoon(KMA, 2006)

& 7 %< 15m/s o] w7
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Table 7. Classification by the route of typhoons which influenced our

country (1904~2004)(KMA, 2006)

=) 1123|456 |7|8]9 1011|1234 |9€%)
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Table 8 Number of typhoons which influenced our country(1904~2005)
(KMA, 2006)

€4 1|2 (34|56 |7 ]8|9|10|11|12]| FA 9™

F 2 30d E9H1971~200008] Yyt FF HF ] T va wod S
Hola Snt. o] setd= & JF HETY £FX= 8E7499 &A= Holn
Aoy, AT FF HF T 3R S BFS Bt (Table 9).

Table 9. Number of typhoons which influenced our country for the recent

30 years(1971 ~2000) (KMA, 2006)
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Table 10. Ranking of the occurrences of typhoon disasters by the
damaged size of our country(1904~2004) (NEMA, 2005)
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Table 11. Ranking of daily Max. precipitations when the typhoons pass

by (1904 ~2004) (KMA, 2006)
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Fig. 16 Comparison of ocean buoy data of Japan Meteorological
Administration and the results applying PVM and TPM
model(Kang, Jun, 2002)

BE 79 wEge Anmoz BF seEzRy ZAH: gges
T8 adEs TotH, HE sAG9AA 7 BEE 2 NS FEREH(EA Y
&, HAdE v, FH 7St SR EAStE HE VYR E EYPo] o JdHE
A A = o] gkt

(B™%)
(Py—P)/(Po—Py) = A, ~ (1.2.1)

A7NA, P& BEe] FHoRRE AL, Ade AW, pE B4

_36_



%
Fo] wASE AAAA Y AL HNF WA)E 47 e

T dEE B E g EEXE FAYoR A, vpE g F o
E£oE5 FAetn dAEd A, VA =Ees sy, AY9F
(gradient wind)e] A2 (122)]e=z F¥H sfd&E[2] (1.23)]5 +& 5+
t}.

U _ 1 9P
U= (1.2.2)
Y \/ r\°, r dP
U= 2+ (2)+Dar (1.2.3)
A7IA, Ut pe HITY FHSEERYH A QA AZAdA e F53 sH7

i}

%, f& Coriolis “HelvlEE 7t7h yeith ﬁB—E— A

o o= 5719

(1.2.1) 255 Rankine vortex A A& AL835te] 2 (1.2.4)9F 2o Yed 4
=
r 0P _ _Bql r (1.2.4)

p or p 7

o714, Ap= HEF SAA 7ty B E&A Aol dAAAM ] 74

ZFolty, HFAlE W uvpEe] g gHE ol 9IS HASHH HIFHoR
AW 10m 25 AE(P)HS DS F 9
U = U+ Uy (1.2.5)
Uy = — Ve (1.2.6)
7’0 +7’2

_37_



o o

3T
5

Ao

5

WAL I
=3

T

o]

3ktH(Atkinson and Holliday,

3T
o

Aoz T
A HI

=
}

0]
pul

el A

o wW& 74
173E( Ug)el vector o=

0

B TAolMel Aol met H

1o] 2 Al8¥H(Jelesnianski, 1966).

H] Y
(1.1.71)¥ 2ol

1977).

ol

do

el
T
jans

p—

0
"
o

AL
;OO

7
(1.2.7)
(1.2.8)
(1.2.9)

(1.2.10)

-

Vo + VvV (Kyv V)

-—

~ Lo T T+ T

SN, |
) = p
Vb

_‘L—)

B 4 9t} Primitive Vortex Model(PVM)-& &3 o]

—_ >

+ (V- V.,

dt
p(D = py+Ape "

p=>pbtD
fx(V,+ V)

4V
o] 7] A,

o UEd 4 At}

(planetary boundary layer, PBL) ujoll A

PBL¢]

h=

’

Eis

o
Hjo

_38_



\ﬂ
o
>
=
ol

=ololH, K, Cp= 47 (horizontal eddy viscosity coefficient),
vl A 9= (drag  coefficient)o]t}. &5 A14-= Smagorinsky(1963)7F A okt

e Agagien, oz AFE Arva197De] ola) Ak A& ALgahe,

Ky — 2K2(A2x)2[ (%_%)a(% %ﬁ) ]”2 (1.2.11)
Cp= (ln%+§m)2+32m (1.2.12)

A7IAM, Ay AAZACIH, k= FAA AR 049 @S AFEsEATH 4
(2.1.13)91 4 k= von Karman *<=©] iz, ’2\0( = g/h)= £=A5(z)E PBLY
Eol poll diskel FAdster grelvh.  =Ee, A B, PBLY ®ol 9
Monin-Obukov length scale® ZAAE+= AFolW, Arya(1977)9] FAFSHF
(Similarity function) #4243} Cardone(1969)2] &l el FHupzF2 S
A3t #A A oA AakE 4= A tH(Thompson and Cardone, 1996).

_39_



2.1. Princeton Ocean Model(POM)
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Table 13. Typhoon and simulation time used in the numerical simulation

d = (HIE| HIelE ORES SES]

1987 8705 THELMA 1987. 7. 13. 00:00 1987. 7. 17. 00:00

1991 9112 GLADYS 1991. 8. 20. 07:00 1991. 8. 24. 07:00

1995 9507 JANIS 1995. 8. 23. 06:00 1995. 8. 28. 06:00
1998 9809 YANNI 1998. 9. 27. 12:00 1998. 9. 30. 06:00
1999 9907 OLGA 1999. 7. 30. 12:00 1999. 8. 3. 12:00

2000 0012 | PRAPIROON | 2000. 8. 28. 12:00 2000. 9. 1. 12:00

2002 0215 RUSA 2002. 8. 28. 00:00 2002. 9. 2. 00:00

2003 0314 MAEMI 2003. 9. 9. 00:00 2003. 9. 13. 12:00
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