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The three-dimensional eco-hydrodynamic model was applied to estimate the physical process in terms of COD
{chemical oxygen demand) and net supply(or decomposition) rate of COD in Kamak Bay to find proper manage-
ment plan for oxygen demanding organic matters. The estimation results of the physical process in terms of
COD showed that transportation of COD is dominant in surface level while accumulation of COD is dominant
in bottom level. In the case of surface level, the net supply rate of COD was 0~0.50 mg/m’/day. The net decom-
position rate of COD was 0~0.04 mg/m*/day in middle level(3~6m) and 0.05~0.15 mg/m*/day in bottom lev-
el(6m ~bottom). These results indicates that the biological decompeosition and physical accumulation of COD are
occurred predominantly at the northern part of bottom level. Therefore, it is important to consider both allochtho-
nous and autochthonous oxygen demanding organic matters in the region.
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Fig. 1. Energy flow diagram and the conceptual framework for the ecosystemn model.
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Fig. 2. The schematic diagram for the cycle of nutrients(N and P) in the model.
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Table 1. Input data for an ecosystem model
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Parameters Input values

Mesh size Ax=Ay=250m

Level 1 (0~3m), 2 (3~6m), 3 (6m~bottom)
Time interval 900sec

Pollutant loads

Refer to reference [6], [14]

Initial condition for compartments

Level DO COD DIP DIN POC DOC Phytoplankton Zooplankton
(mg/L) (mg/L) (gg-at/L)  (ug-at/L) (mg~C/m)  (mg-C/m’) (mg-C/m’) (mg-C/m’)
1 7.56 1.00 050 1.00 340.0 1270.0 21281 25.0
2 6.49 1.00 050 1.10 387.0 1590.0 177.40 250
3 6.49 1.00 050 1.10 4820 1450.0 130.12 25.0
Boundary condition for compartments
Level DO COD DIP DIN POC DOC Phytoplankton Zooplankton
(mg/L) (mg/L) (pg-at/L)  (gg-at/L) (mg-C/m’)  (mg-C/m’) (mg-C/m') (mg-C/m)
1 805 1.02 0.81 050 400.0 2500.0 285.35 350
A 2 6.50 1.10 0.82 0.50 400.0 3500.0 285.35 35.0
3 6.50 1.10 0.82 0.50 550.0 3500.0 285.35 350
1 7.48 1.00 058 060 433.0 2630.0 256.80 350
B 2 553 1.39 0.80 0.60 3185 3420.0 227.04 35.0
3 553 1.39 0.80 0.60 526.1 3260.0 227.04 35.0
1 727 150 0.50 0.50 438.0 2630.0 256.80 350
cC 2 6.92 2.20 0.50 0.60 3185 3420.0 22704 350
3 6.92 2.20 0.50 0.60 526.1 3260.0 227.04 350
1 7.27 0.93 0.58 1.04 438.0 2630.0 256.80 35.0
D 2 6.92 1.20 0.60 2.08 3185 3420.0 227.04 35.0
3 6.92 1.20 0.60 2.08 526.1 3260.0 178.66 35.0
Horizontal viscosity coefficient 1.0 E5 (cn/s)

1.0 E5 (cn/s)
Level 1~3 : 0.1 (cn/s)

Horizontal diffusion coefficient
Vertical diffusion coefficient
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Table 2. The biological parameters used in the ecosystem model

No. Symbol Definition Unit Input values
1 a Maximum growth rate of phytoplankton at 0C day™ 156
2 az Respiration rate of phytoplankton at 0C day ' 0.05
3 az Maximum grazing rate of zooplankton at 0C day” 0.18
4 Qs Death rate of phytoplankton at 0C day™ 003
5 a5 Natural death rate of zooplankton at 0C day™ 0.05
6 Qg Mineralization rate of POC at 0C day 0.05
7 a7 Mineralization rate of DOC at 0C day™ 0.003
3 03 Oxygen consumption rate of sediment at 0C day”' 1.000
9 Ksp Half saturation constant for uptake of PO/ ~P at 0T ug-at/L 0.536
10 Ksx Half saturation constant for uptake of DIN at 0C ug-at/L 6.057
11 Lom Optimum intensity of radiation for photosynthesis ly/day 195.8
12 Tmax Maximum intensity of sunlight at sea surface ly/day 461.5
13 ko Dissipation coefficient of light independent of Chl.a m* 0.34
14 P Function of grazing ng C/m’ 70
15 u Digestion efficlency of zooplankton % 70
16 A Total growth efficiency of zooplankton % 30
17 K Percentage of the quantity decomposed from POC to DOC to the % 35

quantity mineralized from POC

13 K 0 Half concentration of DO for mineralization of POC mg/L 1.0
19 K’no Half concentration of DO for mineralization of DOC mg/L 1.0
20 Wp Settling velocity of phytoplankton m/day 0.1
21 Wroc Settling velocity of detritus(POC) m/day 03
22 [COD : Cp] ratio of COD/C for phytoplankton - 9.07E-4
23 [COD : Cz] ratio of COD/C for zooplankton - 1.07E-3
24 [COD : Cpom] ratio of COD/C for detritus(POC) - 1.01E-3
25 [COD - Cpom) ratio of COD/C for DOC - 1.00E-3
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Fig. 3. Comparison of the observed and simulated chermical
oxygen demand in Kamak Bay.
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Fig. 4. Distribution of the simulated phy-
sical process in terms of chemical
oxygen demand at each level in
the model area.

Filled area, accumulation;
blanked ares, transportation;

area of oblique line, sediment.
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Fig. 5. Distribution of the simulated rate

of the supply and decomposition
of chemical oxygen demand at
each level in the model area.

Negative value, net decomposition;
positive value, net supply;
area of oblique line, sediment.
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