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ABSTRACT: The water quality in Yongil Bay is getting worse due to the sewage and the waste water from the surrounding industrial
complex. The study aims to simulate the current system that is necessary to build ecosystem model for the optium water quality control
and clarify the correlation of current system characteristics with water quality in Yongil Bay. To clarify the characteristics of coastal
water movement system and verify the applicability of the 3-D model, the current system was simulated using 3-D baroclinic model
which considers tidal current and density effects. As the results of numerical experiments, it is proved the 3-D model is the most
applicable on appearing the current system of the stratificated Yongil Bay by the difference of density. From the results of simulation
considered tidal current only, it can be clarified that the water body flows in the inner bay through the bottom layer and flows out the
outer bay through the surface layer in Yongil Bay. And the fresh water from the Hyongsan river and the thermal discharge from
POSCO have a little effect on the current system in Yongil Bay, but the diffusion of heat and salt has an important effect upon the
formation of the density stratification. The characteristics of the water quality distribution is closely related with the current structure
characteristics as well as the tidal residual current system in Yongil Bay.
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Fig. 1 The bottom topography of Young-il bay
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Fig. 3 Temperature distribution in Yong-il bay (in Winter)

Fig. 4 Salinity distribution in Yong-il bay (in Winter)
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3.2.3 DO(Dissolved Oxygen)

A 5 9Yvhlie] DO F%=E 6.5~73 ppme] HE &
sl (Fig 5), A S A & £2445 Jepja ok &
Zolle dditfloldE DO & A FoA 1559 23874

o

F(6 ppm °]’HE VEvlaL e

3.2.4 COD(Chemical Oxygen Demand)

Fig. 6& &4 %9 44 vl COD F=&8¥E vehd 2o
2 COD HE¥E 02~12 ppm Yol E¥ah, 7} 3
3 23 79 Q3] 1~12 ppmE A g)etne A s
ol 4% 167 FA71EE W&l e A= Vel 24
ZFAtole] FmAARE UEREA] o, ddidoes A Sl
Zg T8, i ot 9 28 A FHFY wer) B4
vehdn flon, @y Q1T AFg. 29 St 14)9] COD7}
09~1.0 ppme.E WAKSt 11)9] 04~0.5 ppmiEt) & ¥5 &5
el = Ho] Aotk

3.2.5 & (PO4-P)

=4 % % QEEE Fg 7d Jeh Tz 9= ulel o] 56~
33.1 ppb o] M E B3t gt

% A9 [543 sig95A7IE2 Tppb oW, I
W, 22lx MSF 30 ppb oJHE 435tz gich

A TR A 2732 ppb)ot 23 7 2
8~33 ppb) & Al ¢l3tar= HAA .z 10 ppb Wl TELEES
Vel glovt elefdelE I S5 FA#e7]F(7 ppb) S
F3ta JA FEE G 5 AUk dIT Yo SRR @

]

=1 1A
7t T gl vwd g FEEEE VeI §

O

2

3.2.6 &2 (Total Inorganic Nitrogen)

= daE o9 AT VY e JlelA 200 ppbE
Al FeE st ok F AhwR 9 FAVES 1
59 50 ppb o], 5+ 100 ppb o], MF+= 200 ppb o=
TSI Utk BA £ & A4 $EE 129.9~2203.7 ppb ¥

=

=1
p=
-
2
-1

Aol £E3tn YoHFig B). BA F F A2FE $ILE uY,
3 ArEEwoz AUY U LU SFY Hsdn|
2 B39 5 WK R I5F olshe) +a¥H A 79
Frk AT ARl 98T T F Uk AgERE Ju
79, Y 7% L YYE FHodol B we FEES
YRl glin), ol d40 oddsle] ¥3 7@, B 9
Q3 AR ool EADTHE AS TS 5 dovl, 9
el FEEYY EY T 30 % 9T Fuage gaz
3 el el mAE Rl ANt} At mEs] ofele
Adozd FEEAN BT BAE M1 98 L 4 9

31

DO(ppm)

Bottom

Fig. 5 DO distribution in Yong-il bay (in winter)



Fig. 6 COD distribution in Yong-il bay (in Winter) Fig. 7 PO4-P distribution in Yong-il bay (in Winter)



TIN(ppb):
Surface

Fig. 8 TIN distribution in Yong-il bay (in winter)
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Table 1 Conditions for numerical simulation on Yong-il bay

Item Simulation condition
Time interval 10 secs
Horizo. mesh interval 100 m
Vertical direction 2m2m2m 4m 4m S m,
resolution(7 levels) 8 m

Winter atmospheric
condition (Feb. '98)

« Air Temp.: 3.1 C
- Vapor pressure :
- Cloud: 6.7

26.2h Pa

Sea boundary cond
.(Feb. mean)-Youngil

- Seawater Temp. : 10.3 C
- Salinity : 33.98 2%,

Ri q Hyongsan | - Temperature: 9.2 C
’ver 4% River - Quantity: 8.6 m/sec
Discharge Temp. : S Temp. +7 C
. .l t .+
boundary  |POSCO er.n}? eawater Temp
.. . - Salinity : 33.98 %,
condition  |Discharge )
- Quantity: 17.7 m'/sec
Tide M, S, K, O
Drag - Sea floor: 2.6 X107
coefficient - Wall: 1.0x10°

Horizontal eddy coef.

SGS Model: 50 ~ 0.1 m/sec

Vertical eddy coef.

Neutral cond. 0.005 m’/sec

Coriolis parameter

4..1711 X 107/sec(N36 °)

Total computing time

60 tides

Table 2 Results of the observed and the computed of the tidal
height at the PT-1 in Fig. 9

Computed Results Observed Results
Tide Tidal Phase Tidal Phase
height(cm) | angle(Deg.) | height(cm) | angle(Deg.)
M2 333 114.4 3 121
S2 0.63 183.3 1 167
K1 4.18 359.6 4 3
01 445 3279 4 326
T, &9 peake] EHAZo] HAETE welivhs AL & &
gk 223 ALY AHgH AP Z L Table 29} 2,
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Fig. 9 Horizontal grid system and measuring station of the tide

and current in computation domain
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depths in Yong-il bay (in winter)
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