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ABSTRACT

Numerical simulation of storm surge is needed to support
real time warning of potential disaster due to severe storm in
the coastal area and to determine long term frequency occurrence
of extraordinary water level for engineering design of the coas-
tal structures.

Methods of numerical prediction of storm surges in shallow
water are reviewed to apply to the coastal waters of Korea. The
problems in storm surge prediction for the western coastal waters
of Korea with large tidal range and complicated topography have
been discussed. Methods of estimation of various information
needed in the calculation of extraordinary water level such as
the astronomical tide, the surface atmospheric pressure, the
surface wind and the dynamic wave set-up are examined and pro-
posed for the prediction of the storm surges in Korean coastal

waters,
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Wave Set-up
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Surge Model B. C. Surge Model Mater level

Astronomical
Tide Model

Fig. 3.4 Flow chart showing the procedure of water level
prediction for the area with high tidal range.
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Fig.(3.5) & BAR Agnes W) #llfrold WML Kirold XMz 42 A8
ME HEIAL HoF9 Fig.(3.6), Fig.(3.7)& &4 @i Cecil?} Brendaw)
o e BelEo  Fig.(3.8) ¢ o MAEY 2T va ek
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Tl #eEel 47 A S RolA: WM Eeld Low pass filter &
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t oslst 499 JeEE MY Sueed Il oA & WA ok
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& 2 7be] #ER @Wol Fig.(3.1D) oA A2 wag=lgich, o] 284 HE
up o} zro] WER WES Wiy HmEiel K@yl ol ¥ 6.28[ vt Yo

Semi-diurnal tide 2 YFXEF9 42 AMLE &= FrE
r=®&,; +0,)/(M; + S,) (3.8)

< Table (3.1l A4 E+ vle} o}k HigE2 Fig.(3.12) o4 H& vl 3ol
5%z et A4S dx F5o] Astd 1B 1 mE7 e A5

AKBR BEE(1986) N4 A=d GE B By #Ee o33} 2o

B s R

—@FEL —BWeE Hov, @Ey 2B 47 & @8 AFE & T
Aok FuwES 2Ad M 2z 8AC s Fom, 2 EE# 0.5me 2
ok, KT WA Bl A ¥ 3.0mbBE HEoz Sehzt uhet @t

Table 3.1 Parameter rz%% for major coastal stations of Korea.
2 1

Statijon r Station r

Incheon 0.17 Jeju 0.40
Kusan 0.20 Yeosu 0.22
Mokpo 0.31 Chungmu 0.21
Daehuksando 0.30 Gadukdo 0.15
Geomundo 0.31 Busan 0.10
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Fig., 3.14 Diagrammatic sketch of group locked long wave.
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RES Emt BERES T & 4 o

1, #&we ERB( KR )

RES veHEEe SERS FOBECOR BWsls SESHAST BAY 249
Parameter 5 ( ORI, BAREY 9K, HTRE, )2 Edldtd o] 2rF
Ao Z FaNE Hikol —@io R o) &=t 717 da AdslE KA
S Bl 2% Schioemer 7} Fig. (4.1)o]4 M3 wuke} o] 9749 Florida
hurricane & FE st g o g MAFLAA £E r FoiH frEel Ao Wl
SUES T3t ol vpehdich

( Pr—Po)/ (Pa—Po0) = Exp(—R/r] (4.1)

714 Po =mE P LA
Pr =& rd4 2 BHAE
P, =RR FEE ol o WHHEARE
R =KKA £&

ol 9% ol2] MM AR Fo] A ols ok ( Fujita 1962, Holland 1980, 5).
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Qobsls digkd o2 T EFo walg Aelg ) ( Bretschneider 5 1984 ) :
i) . Hydromet Model o] =z %ol & 7% 4= Rankin Vortex 2t
i) . BRET MODEL—X, Fujita 2% z2l% Jelenianski Bl &o] 7tz 4¢3l
g 7499 —# BRET 2d
o] £ mulo WEAKY BB M= b 2o

(Pr — Po)/(Ps — Po) = Ae‘Bg (4.2)
(Pr—Po)/(P,,—Po)=1—[1+a(—;—)2]"’ (4.3)

714 AB 2383 a,b¥E #HEol}
Bretschneider (1984) £ 7t jR¥tol =& A43 Eulo] BE AECR K A
ol A 7FAHe] Coriolis =9 B L9 Cyclostrophic BsES HE Yehl+

4®% 7 Rankin Vortex Number, Nc, & A}8-3t},

Nc = VfB—
¢ (4.4)

o]7] 4 fX Coriolis parameter o] Vc £k Cyclostrophic wind & Yepd

t}. 4Po =(Po—Po )& Welu}, RE& dlel, Ve i xES A2 44D+
Nc =0.522 R Sin(¢ )/ (K + 4Po ) (4.5)

A7l ¢+ #E, Kt 11.3014 11.7 #te] 9 ##olch Table ( 4.1 )l
Bretschneider 7} #£%3% BA 2wl o | HK#o] AAso] Urh



Table 4.1. A SUGGESTED GUIDE FOR SELECTION OF MODEL
(Bretschneider 1984)

HYDROMET RANKIN VORTEX RODEL (Eq. T)
A=B=1 0.0 (N < 0.05
A=B=5/4 (approx. est.) 0.03 { NeRr € 0.08
BRET MODELS (Eq. 8)
Fujita (b=1/2) 0.03 (N <¢0.08
BRET-X (b=1 0.06 <N <(0.15

2. AmE ERE

B EREE 2ok, RESH 5ol FRAS BRAY 3 Ao Para-
meter 2 EdlatE AL FuiEsich ol % HAE BE ARESHS KREY
B Digit St} Faot dhek. ol e olo) wEY BEL AAokFoR 44 B
EY HEAE W ANT Bl BB EmEE 9ol A R
AL ADEHEZ BERES ToHe HHOD WA ERES BBYE ER
B3t o] 2@ e} Parameter 2 Model 3h= Ak REY & ok

X/ dhRgRY BEHEM KEMES 188 Stone & Webster Engineering Corp.
(1978) & EFMEAS) FRSAE 2 A9 parameter 2 b} ol B s,

(Pr—Po) /(Pp—Po) = e*%¥-n (4.6)

A71A Pr =l A EEEE 1o Ao KE
Pp={EEE &E 48
Re =@l A HFE 69 RO FGEE

Fig. (4.2) -2 ERE 27 ¢ PodFch #HE “a” & €BMHoR 7Yt

a=0.07254 + 0.03806 & — 0.1334 62+ 0.03862 63 — 0.0029196* (4.7)



STORM
DIRECTIOM

Fig, 4.2 Definition sketch of Northeast storm model (Stone &
Webster Engineering Corps., 1978).




714 0 & ERE T HEdA FH KesiHme Aol
g FEBEL 8 Brd dd BRNSE

Ro / Rmax =1 — 0.3143 6 + 0.05003 6 2 (4.8)

o714 Rmax £ R#h HAel &K%l

M0 Rmax L5 BiHmeze] Ae debic
d2A Fig. (4.3) A% o] B SEER AL Fig. (4O} o] 2
daleh @F TAE Shes WA BEE J9E oo A4 AV1EE A%
of oA dd BUY F g Aol

3. &F KBt SRE

X2 F ZEshe Avleol HRAEL K Axujo]l Wulstd i g vigun
g4 zch oy A4 EeiAl BEBIMLEYY 72 BFEd AEsSd 7+
T ook o] FHie i Hstd AFHEA 2 ABHEAD F Aok o) 34
Ziobot 7k 3 KRBRET ZHLE BHE S SRR a8 AFHA ANE
4 9lon o] EHEA £ HTFH ARl 73 REERI Red 209 A
HERE HHE 5 Aok olE @ HmEHel L BEEE o] Fikol B3

Fed



Fig., 4,3 Observed pressure field for the Northeaster (Stone &

1978).

Webster - Engineering Corps.,



Fig. 4.4 Synthetic pressure field for the Northeaster (Stone &
Webster Engineering Corps., 1978).



F28 RA{E FHES A v HE

B 5] RAES vigk #EA = &3 R A A HEkoR wige F
A F Ak '
1) KB o] 67 7+4 9 # - RAMEE Digitizer & ol &3t} Digitize
T REERE FH S Rl wel At B EA #E 29 W 4 BT
B ovlch wE KBS FAY $9 AolA SR Fikdl 3 BERE HES

2 58 s #pm, We

1 ap
20 sing adn (4.9

Wg =
< AlAlste] IE EE EES ERESH7] Y8 wER Ws 99 7kt R
Ws=A Wg+B (4.10)

< b3 ERSE A7 e

ey WA 7ol SEEHY izl 2w = KA wal 39 FEH RE
o HB (e StA ¥ EH HBRAL BEMSZ Folok o & EmRS o
< ¢< 5 AUrh ol¥ A REul2 Kang 5 (1985) o ol&] 3o 4% KNMI
¢t MPI o] MACT ¥ LR #%E Rwlo] o] 8" 4 Qlvk, US Army Corps of
Engineers = Wave Hindcasting ol AF-23}7] 93 W@ KESHH TH K& ©F
B 2ol BRY stgo? RE 2o gTEel vahs HEste 29S mns
ek A7l & A& Resio(1982) o 23] #IE o] Aot

2) BE EHEPE, RARH B ®Rslz Bits HERAA f@ifmez
HERS otz A FA5 BES ME 5 HEoZ MBs EH HEX
2 & ERRAA



o 7] A

u=- I 2R 2 (4.12)

®RE § pEe e Pol dAHoz WA
i) WE R BB Jold 78 EERIA 7199 BE AK C, S EA
A Foio] K SEM B HFEolA BRPLECR 20 ~30°9 (EEH
A7 e,

US =C1 UG

i) REBE PBLZ A 3t X3 AW BHEE Vector &} o
Vector 8] o2 3o},

U=TUs (r) + Ugy(r) (4.13)
- Rr V
o] 7] A Ugy = —lﬂ—‘r—z— (4.14)

3) EHES R &R FHolc WAL flowo] EH JERA (Holmboe, 1945)
BBEMETHEEL VIY & &3 22 HERE 98¢ 5 Aok (Wilson, 1958)

U? Uve . _ 1 ap
—+ - sing + fU= Fra (4.15)

a

o714 Fig. [4.5) oA v v} 7lo] tpe-3 7ol ke Al ch

U=Uc[|/(G-w'— 1) —G ] (4.16)



o 7] Al

_|r adp

Ue = |57 (410
_ 1 V¢ sind Uc

G = 2( Te + Ug .) (4.18)
_ 1 ap

Ug = of — (4.19)

el 4 T8 vhel BB C, & EAAA BEPES ndd Fol RERE F
s},

Us = grodient wind velocity
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moving hurricane (Shore Protection Manual, 1984).
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