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Abstract

The eco-hydrodynamic model was used to simulation water quality of Kwangyang Bay
according to the environmental variation for appropriate water quality management. The
mean concentration of COD was 3.3mg/L, this exceeded the third class of water quality
criteria. Waste water discharging loads showed approximately 90% of total pollutant
loads. For satisfaction to below 10ug/L of Chl. @ and 2mg/L of COD, above 35% reduction
of present pollutant loads of point sources are needed.

Keywords : Eco-hydrodynamic Model, Water Quality Management, COD, Pollutant Load,
Point Source
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Fig. 1 The location of sampling stations and open boundaries in the study area.
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Fig. 2 The schematic diagram of an eco-hydrodynamic model for the flow of simulation.
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Table 1 Input data for a hydrodynamic model
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Parameters

Input value

Mesh size

Total mesh value
Water depth
Time interval

Level

Tidal level and degree at open boundary

Water temp. and chlorinity at open boundary

Coriolis coefficient

Surface friction coefficient
Internal friction coefficient
Bottom friction coefficient
Horizontal viscosity coefficient
Horizontal diffusion coefficient
Calculation time

Ax=48y=500m

58 X 34 X 3=5916
chart datum + MSL
10sec

1: 0~3m
2. 3~8m
3: below 8m

Boundary 1:
101.0cm, 254.00°
Boundary 2:
107.0cm, 259.00°

1: 16.5°C, 18.35%
21 16.0C, 18.37%
3 1557, 18.40%

f = 2wsing
0.0013

0.0013

0.0025

1.0E5 (cm%/s)
LOE5 (cm”/s)
20 tidal cycles
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Table 2 Input data for an ecosystem model
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Parameters

Input values

Mesh size
Water depth

Ax=Ay=500m
chart datum + MSL

Time interval 900sec
Initial condition for compartments
Level DO COD DIP DIN POC DOC PHYTO 700
( mg/L ) ( pgrat/L ) ( mg-C/m’ )
1 8.89 1.27 2.41 3.97 340.0 3270.0 498.65 35.00
2 8.50 1.20 2.50 3.70 387.0 3590.0 335.87 35.00
3 8.22 1.17 2.59 364 482.0 3450.0 153.65 35.00
Boundary condition for compartments
Level DO COD DIP DIN POC DOC PHYTO Z00
( mg/I. ) ( pgmat/L ) ( ng-C/m’ )
1 9.45 1.21 2.74 2.25 500.0 3500.0 426.37 35.00
1 2 9.00 1.00 2.60 1.70 500.0 3500.0 27513 35.00
3 3.64 0.61 2.56 1.29 500.0 3500.0 153.65 35.00
1 834 2.16 1.62 3.28 700.0 3500.0 458.56 35.00
2 2 8.20 1.80 1.80 2.60 700.0 3500.0 335.87 35.00
3 8.00 141 2.06 2.21 700.0 3500.0 153.65 35.00
Horizontal viscosity coefficient and Level 1 : 1.0E5(cm?/s)
Horizontal diffusion coefficient Level 2 : 1.0E5(cm%/s)
Level 3 : 1.0E5(cm%/s)
Vertical diffusion coefficient Level 1~3 : 0.1(cm%/s)
Water Temp. and Sal. Level 1 : 18927, 31.25psu
Level 2 : 16507, 31.50psu
Level 3 : 15.00C, 31.83psu
Calculation time 200 tidal cycles
Table 3 The pollutant loads from rivers flowing into the model region
Name of river Pollutant loads
COD DO DIP DIN POC DOC
( ton/day ) ( kg/day )
River 1 13.65 112.04 189.38 9701.80 20736.11 41472.23
River 2 0.17 1.20 4.45 156.02 237.25 47451
River 3 0.03 0.20 0.35 14.81 39.92 79.83
River 4 0.45 1.02 16.58 325.61 272.33 544.67
River 5 0.05 0.24 1.31 26.07 40.26 80.53
River 6 0.11 0.52 497 143.12 106.27 21254
River 7 0.37 0.54 17.00 229.74 132.54 265.08
River 8 0.44 0.81 86.24 121.82 207.88 415.76
River 9 0.11 058 9.79 29.62 101.95 203.90
Waste Water 1 32.00 - 988.00 32326.40 - -
Waste Water 2 24.00 - 1224.00 40239.20 - -
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Fig. 3 The computed residual current at surface level.
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Table 4 Comparison of simulation results with observed Chl. a and COD at surface layer

Level 1
Chlorophyll a(ug/L) COD(mg/L)
- Computed Observed R.E(%) Computed Observed R.E(%)
1 10.6 10.7 0.9 45 5.0 10.0
2 9.4 9.9 51 45 3.4 32.3
3 9.8 10.8 9.3 34 2.4 417
4 7.1 8.7 184 2.6 29 10.3
5 6.8 89 23.6 3.6 3.4 56
6 6.8 8.7 21.8 2.9 26 115
7 2.6 39 33.3 0.8 0.8 0.0
8 - - - 1.2 34 64.7
Mean 6.6 8.8 16.1 29 3.0 22.0
e et ow N (em/s) o swaowm ¥ lem)
ACE OF WoON 15.4-16 1 3 - 30
20
o -15
N 0 S
% - ' \:\\\ L ; Ulenm
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Fig. 4 The comparison of the tidal current ellipses between observed(left) and computed(right)
results.
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Fig. 5 The distribution of COD(meg/L) and Chl. a(ug/L) in summer.
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Fig. 6 The predicted COD distribution of summer depending on 25% decrease of
pollutant loads from the point sources(Left: All sources, Right: Waste water,
Bottom: River).
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Fig. 7 The predicted phytoplankton distribution of summer depending on 25% decrease of
pollutant loads from the point sources(Left: All sources, Right: Waste water,
Bottom: River).
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Fig 8. The predicted COD distribution of summer depending on 50% decrease of pollutant loads
from the point sources(Left: All sources, Right: Waste water, Bottom: River).
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Fig. 10 The predicted COD according to the reduction of loads by point pollution sources.
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