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Study on Current and Water Quality Characteristics in Yongil Bay
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ABSTRACT: The water quality in Yeongil 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 built 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 strrulated using 3-D baroclinic model considered tidal current and density effects.

As the results of numerical experiments, it is proved the 3-D model is the most applicable on the Yongil Bay where
current flows slowly and the flow direction is varied by depths. From the results of simulation considered tidal current
only, it can be clearly said the water in Yongil Bay flows in through the surface layer and flows out through the bottom
layer. And the fresh water from the Hyongsan river and the heated discharge from POSCO have little effect on the
current structure in Yongil Bay, but have and important effect upon the density structure by diffusion of heat and salt.
And the water quality distribution is closely related nwith the current structure characteristics as well as the tidal

residual current system
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Fig. 1 The Bottom Topography of Young-il Bay
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Fig. 2 Location Map of Water Quality Measuring Point
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Fig. 3 Temperature distribution at the surface, middle,
bottom in Young-il Bay (in Winter)
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Fig. 4 Salinity distribution at the surface, middle,
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Fig. 5 DO distribution at the surface, middle, bottom in
Young-il Bay (in winter)
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Fig. 6 TIN distribution at the surface, middie, bottom in
Young-il Bay (in winter)
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Table 1 Conditions for numerical simulation

Item Simulation condition
Time interval 10 sec
Horizo. mesh interval 100 m

Vertical direction

resolution(7 levels)

2m?2m 2md4m 4m 5m,
8 m

Surmnmer atmospheric
condition (Feb. "98)

- Air Temp.: 31 C
- Vapor pressure : 26.2h Pa
- Cloud: 67

Sea boundary cond
{(Feb. mean)-Youngil

- Seawater Temp. @ 103 C
- Salinity : 33.98 2%

Hyongsan | - Temperature: 9.2 T
Discharge River - Quantity: 86 m/sec
houndary - Temperature @ Seawater Temp.
condition |POSCO 7 C

Dis. - Salinity : 3398 %

- Quantity: 17.7 m'/sec
Tide M., Sy, K, O
il

Drag | - Sea floor: 26x10™
coefficient |- Wall: 1.0x10™

Horizontal eddy coef.

SGS Model: 50 ~ 0.1 m¥/sec

Vertical eddv coef.

Neutral cond. 0.005 m*/sec

Coriolis parameter

4.1711 x10/sec(N35 )

Total computing time

60 udes

Length Scale
24 0 2 Xm

Fig. 7 Horizontal grid system and mesureing station of the
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Fig. 8 Comparision of tidal level between computed and
observed data at St. PT-1
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Fig. 11 Computed sigma-t at 1 m and 3 m depth on the
ebb flow in Young-il Bay (in winter)
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