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Abstract

To investigate temporal and spatial variations of hydrodynamics and environmental
conditions in Gyeonggi Bay, including Han River estuary, numerical experiments were
performed using 3-dimensional fine grid numerical ocean model. The model successfully
reproduced the physical phenomena already known in Gyeonggi Bay where tide and fresh
water discharge are dominant forcings.

The calculated harmonic constants of tide and tidal current agreed well with those of
observations at nine tide stations and two tidal current stations. Tidal asymmetries along the
Yeomha Waterway, mainly caused by non-linear effect, were well reproduced and agreed well
with observations. Time series of salinity at four stations(A, B, C and D) and horizontal
distributions of monthly averaged salinity show that Gyodong and Seokmo Waterways play an
important role in fresh water discharge into the Gyeonggi Bay rather than Yeomha Waterway.
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gl 22z So] wo| st 1), E5] 2ulel st HAA(Sand Bar)s & 4 ATHERAE, 1989). 7
7 AR} 647 SoREE wBarl 99 7IRke] 71 2 9% viAle T 99 Fdi=
797 tidal flat)7h QA weks) gloa gy, g A (dendritic)? A4 ¥ (fanshape)°] &3
g, 3YA, WA, BeE 2y S o o B SR Sl - 919, 2009), 571
olAfar Abjo] Sharst 3 <jo|ct, A thid SA71dez o, 9t o)
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dloto] F7kstch oA - W7192003)0) WEH AR w ) shre] BElE EA] tigh Ak A
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7129 #E ATE AF91990)2 HotrEet
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(1966)7F At d5—w% EF(Stratification—
Circulation Diagram)= ©]&sto dHtsl9] &
& 2HH 55 Slt(well- mixed estuary)@ T
woklch ot = RO AR FEEF
(partially—mixed)®] Fej7} Hojm, HA 2o
oo} T2 5o Fejuk F7HA W7t AE Al
W3S Helnta sigltt, B3] 7t AEE= ¢
7] Y= 5 25 uet 59 FErt FEEES
S "o GEH7](salt wedge) F= Holal, F7H4
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Al2~dlo|t} b=t Virginia 919F 9 31 A1E 9
S A7) AHARE ) dgko = w5 VIMS(Virginia
Institute of Marine Science)ollA] 7= %0
(Park, et al, 1995), He}, 77|, 71718 &
AR L GA FollA def AHgEo] AFH 4
g 53] ul= 2734 (US EPA)S] dd e
F%(TMDL: Total Maximum Daily Load) %7
mgg ZAEo] qlrt, & AtollA= HEM-3D %
9 FollA 22|95} F-E21 EFDC (Environmental
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EFDC Ze] Ay Q&g as -
AT A, - o R, O
g BAES X3 B HEYYAER 145
of gl & - @ HEYHA eAte] gt B
ol ofsto] 25374 QA =] ik,
2 WHE SAYFOR oHIAE ARG,

WeFo 2= A a3 (orthogonal—curvilinear) &}
FAE AR, 2] ks Al A ot
A4S AASE7] $18ke] Mellor and Yamada
(1982)2] turbulence closure(level 2.5) Z&-& AR
3l AR ZE schemeS AFRSHO 24 7 7]9ke] 7}
& 54 7 el 21y Aert 7bssitt
(Hamrick, 1994; Moustafa and Hamrick, 2002). 4
% oFs7 A9 AMdell= Smagorinsky (1963) 3
gjo] A& o]gsto] kY] f< W (velocity
shear)ol ofgto] /A7 AP E =S st &
A A HsHA (hydrostatic) 793} Boussinesq AR

21§35t 7| A ALS Thah o] Lhehd 4 )

amn omyHu  omHv gy _

T+ X * dy +W ‘ v
2SUEA
' an(;Hitu + %(myHuu) + (;iy(mXHvu) * %(mwu)
- (mf+ vaa—xmy - u(%,mx Hv
= -myHa%(gn +p)- my(% : Z%*I: %
" %(mH‘lAV% +Q, @
+ (mf+ v%my - U%mX)Hu
" %(mH‘]AV% +Q ®
. o0p _ S
5, =~ &H(p- po)py =- gHb @

) ) d J
E(mHS) + g(myHuS) + g(mvaS) + &(mwS)

P
= &(mH lAb&S) + QS 5)

) d ad ad
E(mHT)+ &(myHuT) + W(m,(HVT) + E(mwT)

= 2 (1A, D)+ Qp ©

J J J d
a(mHC) + &(myHuC) + a—y(mXHvC)+ E(me)

d aC
= E(mH_lAbE +@C) + mHR, + Q¢ @)
AehrEA
“p=pp,S,T) ®

A7IH, he 71 st =4, ne 7Ied 4

A, ughve Jusks TAREA x| y o4

mydy& YHEAI7]= metric tensore] o

4
ZH3E9] AlfHm? = mymy), w HEE Fab
2327 2o A9 2AREYE, He AAe4dh
+ 1), P 4%, f+= Coriolis force, A, 2253
A, A, FAGEEAS, Qe Qe &5
source—sink &, T¢ S+ #=23 d&, p= Ek,
= 79, o= 5L, g= FHHEEE UEH
H, O §& e F7249 555 vehdt,
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Oceanographic Research Institute)ollA 2rajst of| Al Bdll A4S A= cold start 2 AHE-
SA 8= F3233 7714 Ldf 3%=(No. 306, 307, ot 27] 21 QE2 ALHE 7IR0E F7)
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357) 9 At 7| B (FF, Eul, A, ME) 5 o] AT 76,17, 32.0psw) F-ofstsart,
< olgsto] A4S 3 & mdo] Y5ty
sl 9 AQrdof digid= Al FAIFIEE 3 £daARA
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B2, ZR0| tig 2EZnet HEX|Q| HIw(HH C1, C4)
Observed Calculated
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