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Abstract

We calculated the residual current forced by buoyancy, wind stress, and tidal stress in the

Chinhae Bay using a three-dimensional diagnostic model. The calculated current was also

compared with the observation. The flow directs outward from the central area of the Bay in
the upper layer, and also forms eddy-shape stucture in the upper and middle layers. The flow
of bottom layer shows an opposite pattern compared to those of top and middle layers. The
maximum speed was 6.05 cm/sec (September) and 3.49 em/sec (November) in the upper layer,
and 4.39 cm/sec on both month in the middle layer. The Kinetic energy of November (8.39x10 *
W) was larger than that of September (1.24x10 *W), mainly resulting from larger buoyancy
effect in September. In spite of the roughness of the grid size(1 km) and wind date, the
calculated flow shows correlation(r=0.71) with the observation. We expect that the correlation
be increased by increased by adopting the fine grid and the variable coefficients of diffusion

and viscosity.
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Table 1. Harmonic components of tide at Chinhae
Bay (KORDI, 1983).
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Fig. 1. Locations of observation sites of temperature and salinity with bathymetry (top), and of tide and
current (bottom)(S1: Masan Bay, $2: Chinhae Harbour & Haengam Bay, S3: Chamdo, S4: Kwangjimal,

S5: Gadeog Sudo, S6: Jindong Bay, 87: The central part in Chinhae Bay, S8: Gohyunseong Bay, S9:
Weonmum Bay, $10: Kyunnaeryang Channel).
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Fig. 2. Horizontal distributions of temperature, salinity and sigma-t in the upper layer(top), middle
layer(middle) and lower layer(bottom) of the Septermber of 1980.
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Fig. 3. Horizontal distributions of temperature, salinity and sigma-t in the upper layer(top), middle
layer(middle) and lower layer(bottom) of the November of 1980.
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Fig. 4. Vertical distributions of temperature (top), salinity (middle), and sigma-t (bottom) in the
Septermber (left column) and November (right column) of 1980. The cross-section is shown in Fig. 1 as

A-B line

4= A& ure] 243 A-B Line(Fig. D)9l &
2 9 T (sigma-1)e] FAEIXTt A
7} gkl o) AAiglm v HFo g H
Adsrt don Yrte] AHFed nYE

R
tﬂ.{},rﬁm

4 4y ro 1o
N

3

b

I, s=xIAL

ZaAAre] £ A AA7]) = Ax=Ay=1km
2 3ly dARoZ AEE 0-5m, & 5-

15m, A 2& 15m-bottom7}x] 3% 0 2 F¥3}

o ztzo 452 AMstAct Aee HgE 3
A gAge 7Hg s AFEARQ 2AL FFESE2
A}, Boussinesq7Hg & A 43 &% A A1
~2), B4 B 2(3), A5 WA (4), BF °f
F B2 A2 (5~6) T& AL BAFE A
Ak o}

-%L;- +(u%% +U%§‘7 +w%§~ )= fo=
1 9P Fu | du o'u
- ‘p; ?—X_I- *}‘A;AW +W )+Au‘azz +Fx (1)

-365-



Wed - 2Hd - AFD - 2%

T +(u—g£ +U‘B—“ +w (-1 YV fu=

1 ? +Ah<‘a‘ +3¢’ +A%i)+F (2)
P= pogn+j pgdz 3)
T J_gg +£}U =0 (4)

aT BT

K qe +50 +KT + AT - (5)
oS aS oS
5t tugy twg )

J*S as i)

Ki(ge + 5 )+K. 5 +US" - (5)

A7NM BHEx, HE Sy, AU e @
2 g g o g3t QEE Ay HAFAE
ARSI wowe 742 xy e & JE
f+ Coriolis parameter(f=2 w sin ¢; w¥
AR AET, g 145 35°), g 9 7}2—5(:
980 em/s?), t= Al pov FAHALUE, p= 3
9% PE g, Ah(:loG cm?s Y, A (=10 cm?®s ‘)
= %, 93 $FHEG AFoln, K(=5x10°
cm?®s ), K(=0.5 cm?’s ) $£H, 944 d{F&4a
Algelth (1) I} (2)2) o)l 4] ZF o) v X & A ¥
ol Bt &= A 8@ (tidal stress)S o}af o 2
<& 4}(Yanagi and Yamamoto, 1993)& o] £-3}of
Ak et ot

=7

Tk g%

ox dy

vt ov*

— _(* E A
F, (u ax+v ay) (8)

F.,F, € x,y%3e] =4 32(tidal stress)
agnEs, v, vie 47 M, 259 x, y JEE
Yebdz oo, (DI (8ol (T ) & 124
F719 g o) gith

<5>9Jr(6)é191 npRjarg) - yakol 2hal dh=d), o]
2 Sarmiento 9 Bryan(1982)d] 23l %9
Foan BEF £, T ST A4
, GR(T, S)ake] AAE Zol7] Y =
otk Z, y7} 2A BZA o A@H o) &

o - ot
ool flo

o rlo

G At Bdo] Hl3, 7t &S A BEX e
S5HE AHE /Ay dERZdo] FriFujio

and Imasato, 1991). ¥ AlAtel M= Feu &7
o] #EA] ol g FrEAsdolnR At 24 y
(0.5/4,,A A A7HA) 3h& A 88l
Aol AZHEA A = C-F-LEHo| o8 50%
o, 3 JEd 93 4x B u
BEol AVIES sttt & BdoA e s
&7}

ol

5739 el A semi-implicit scheme2 A 83}
tHBackhaus, 1983).
A zRo2E BF0 BAE tEA 2R £

Y

St= & sl o], AAWAM ZAA HePd &
€ no slip conditiong A 8§38+ 31, open boun-
daryl A& &3 ¥ Wishy} gle = sl
A HellM e AA AL siAA o} &S 17

stof oh& 7} ol Bkich.

Aug Cb \ju +U (9>
A(%wC,,U Juttv? (10)

A7) Cp2 A whE A $(=0.0026)F 1}E}
Ut} i Fdoa e A 272 Az &3
S &S A, sy gH e U8t
zq, sﬂ¢moﬂw vheE 3 2 oblA(11,12)
o] sttt vtH-2 FF Ao ulF & o] g8}
04 9ol e FAUFEE 2 GE g Ro) 717
27.6 cm/sec, 14.0 cm/sec, 119l = Z+7} 46.9
em/sec, 85.7 cm/sec ot sAE o] §AZ R}
15-2v) Bx 7}+s}7) wjio) o7jAe 2upe o
T A 2819 tH Yanagi, 1980).

é]d

A% ¥ Cn W W2 W2 (11)
A= f;‘ Co W, W W, a2
A7 A p= e UL, pE 7Y 9%

(=0.0012 g/em®), W & F&olu, Cy= il ni it
AF(=0.0013)2 K% H5(1980) A& A (132
Tttt

Cp=(129-0.024xW)x10 * W<8m/s (13)

~366 -



33 AHGRP g o) & ¢ Dt FAHFEYTY

<Upper Layer> i <Lower Layer>

3% 107

35057

ERiH

128 30°E 128 40° 128 50° 128 30°€ 128 40" 128 50° 28 30°¢ [ECTN 128 50°

Fig. 5. Computed residual currents in the upper layer, middle layer
and lower layer of the Septermber, 1980.
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Fig. 6. Computed residual currents in the upper layer, middle layer
and lower layer of the November, 1980.
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Table 2. Comparison between observed and
calculated currents.

Observed
— r
Il

station - depth 'Tdirection‘ speed ; depth 'direction ' speed
| (m)J' (deg) i(cmy/s)| (m) | (deg) [cm/s)
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1= | :

* Observed data adopted from KORDI (1980).
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Fig. 7. Comparision between calculated and
observed current at selected station.
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