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A Study on the Change of Water Quality in the Vicinity of Mokpo Harbor
due to the Discharges from Yongsan River Estuary Weir and
Yongam-Kumho Sea Dike

D. D. Jeong - J. W. Lee - S. G. Gug

Key Words : %47 (YongSan River), 3<% (Movement of Sea Water), ADI' (Alternating
Direction Implicit Method), &H(Diffusion)

Abstract

It is essential for port planning, coastal zone management and environmental impact study to
analyze the variation of current and water quality due to the development of water area and
discharged water from the estuary barrage and basin, etc. Mokpo sea area has downstreams from
a long river and two large basins, the Yongsan river and Yongam-Kumho basins, discharging
much of water through water gates for the purpose of flood control and prohibition of salt
intrusion to the inland fresh water area. )

In this study, the numerical calculation were carried out for the analysis of diffusion
characteristics due to discharging operation, adopting the results of tidal current simulation. ADI
methord is applied to the governing equation for the movement of sea water and diffusion and
6-point method to the advection terms of diffusion equation

As the results of this study, it is known that the discharging operation causes increasing
and/or decreasing of current velocity and enlarging and/or depressing of pollutant diffusion limits
depending on the distance from the discharging gates and the modes of discharging operation. To
utilize these results, the linked gate operation and the method increasing exchange of sea water
must be considered.
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Table 1 Volume of water discharged through Yongsan river
Disch. No. of Total Discharging Total Discharging Discharging rate Total amount of rainfall
Year Discharging Volume(1,000ton) Duration(min) (m%/h) in river(m/m)
1992 66 693,859 5,053 8,238,974.37 6502.7
1993 104 1,848,161 8,526 13,006,059.00 7233.8
1994 49 1,318,039 2,208 37,515,342.00 4689.1
1995 31 159,923 2,214 4,333,957.00 4771.0
1996 57 972,115 5,337 10,928,780.00 6950.8
Table 2 Volume of water discharged through YongAm sea dike
Disch. No. of Total Discharging Total Discharging . . 5
Year Discharging Volume(1,000ton) Duration(min) Discharging rate (m/h)
1994 42 170,570 3.945 2594.22
1995 77 258,999 7,685 2022.11
1996 68 312,431 8,785 2133.85
Total 187 742,000 20,415 2180.75
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Fig. 4 Computed flow velocity by CASE 3
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Fig. 6(a) Distribution of concentration with
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Fig. 6(b) Distribution of concentration with
out discharging after 15 cycle
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Fig. 7(a) Distribution of concentration
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Fig. 8(a) Distribution of concentration Fig. 9(a) Distribution of concentration
with Yongsan discharging after with Yongsan and Yongam
5 cycle -Kumho discharging after 5 cycle

00 8 N 100 M0 0 0 % % 100 110
Fig. 8(b) Distribution of concentration Fig. 9(b) Distribution of concentration
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