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To find proper water quality management strategy for oxygen consumption organic matters in Jinhae bay, the
physical process and net supply/decomposition in terms of COD was estimated by three-dimensional eco-hydro-
dynamic modeling. The estimation results of physical process in terms of COD showed that transportation of
COD was dominant in loading area from land to sea, while accumulation of COD was dominant in middle ~
bottom level. In case of surface level, the net supply rate of COD was 0~60 mg/m’/day. The net decom-
position rate of COD was 0~-0.05 mg/m*/day(-5~-10 m, in depth) to 2 level, and -0.05~-0.20
mg/m*/day(10 m ~) to bottom level.. These results indicate that the biological decomposition and physical ac-
cumulation of COD are occurred for the most part of Jinhae Bay bottom. The variation of net supply or net de-
composition rate of COD as reducing land based input loading is also remarkable. Therefore, it is important to
consider both allochthonous and autochthomous oxygen demanding organic matters to improve the water quality

of Jinhae Bay.
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Table 1. Input data for an ecosystem model

ot
bt
a
o
ol

Parameters Input values
Mesh size Ax=Ay=500 m
Water depth chart datum + MSL'
Time interval 600 sec
Initial condition for compartments
Level DO COD DIP DIN POC DOC PHYTO 700
mg/L mg/L ug-at/L pg—at/L mgC/m’ mgC/m’ ngC/m’ mgC/m'
1 9.0 2.00 2.00 10.0 600.0 800.0 500.0 50.0
2 9.0 2.00 2.00 10.0 600.0 800.0 500.0 50.0
3 50 250 200 100 600.0 300.0 500.0 50.0
4 50 250 2.00 100 600.0 800.0 300.0 50.0
5 30 2.50 2.00 10.0 600.0 800.0 200.0 50.0
Boundary condition for compartments
Level DO COD DIP DIN POC DOC PHYTO Z00
mg/L mg/L, vg-at/L  pg-at/L ngC/m’ mgC/m’ mgC/m’ mgC/m'
1 840 2.00 2.00 100 600.0 800.0 500.0 50.0
2 840 2.00 2.00 100 600.0 800.0 500.0 50.0
A 3 8.40 2.50 2.00 10.0 600.0 800.0 500.0 50.0
4 757 2.50 2.00 10.0 600.0 800.0 3000 50.0
5 757 2.50 2.00 10.0 600.0 800.0 200.0 50.0
1 840 2.00 2.00 10.0 600.0 800.0 500.0 50.0
2 840 2.00 2.00 10.0 600.0 800.0 500.0 50.0
B 3 840 2.50 2.00 10.0 600.0 800.0 500.0 50.0
4 757 250 2.00 10.0 600.0 800.0 300.0 50.0
5 757 2.50 2.00 100 600.0 800.0 200.0 50.0
Horizontal viscosity coefficient 3.0 x 10° cr/s
Horizontal diffusion coefficient 3.0 x 10° /s

Vertical diffusion coefficient Level 1 : 1.0 cr/s

Level 2~Level 5 : 001 cri/s

Calculation time 200 tidal cycles

* : NORI marine chart No. 206, No. 204(NORI, 2004)
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1. Daejang st.
2. Dong st.
3. Sini st.
4, uidong st.
5. am st.;
6. hangwon st.
7. anho-Samho st.
8. oewon-Kobang st.
9. aebong st.
10. indong st.
11. ukkok st.
12. inchun st.
13. Badun st.
14. Hoehwa st.
15. Maam st.
16. Kohyun st.
17. Suwuel st.
18. Yencho st.
128" 35' 128" 45"
Fig. 1. Sampling station of land based pollution load.
Table 2. Input load data(Aug, 2003) for an ecosystem model
Station Flow rate DO COD PO4 DIN POC DOC
ton/day ton/day  ton/day kg/day kg/day kg/day kg/day
Daejang st. 63963.7 0.46 0.17 0.00 0.17 19.37 260.72
Dong st. 28080.0 0.13 0.16 0.10 0.18 59.96 9452
Sini st. 47654.8 0.31 0.23 0.15 045 3448 149.87
Guidong st. 0.0 0.00 0.00 0.00 0.00 0.00 0.00
Nam st. 226464.3 158 1.17 0.67 2.07 141.91 602.40
Changwon st. 95060.7 0.36 0.92 1.19 1.69 82.59 38823
Sanho-Samho st. 247795 017 0.18 0.18 0.36 21.03 83.81
Hoewon-Kobang st. 66809.8 0.59 0.65 0.65 1.24 50.28 270.18
Taebong st. 151054.8 1.29 049 0.06 0.74 55.16 389.42
Jindong st. 154615.2 142 048 0.14 1.25 25.42 331.65
Dukkok st. 79380.0 0.70 0.26 0.09 0.56 12.47 176.94
Jinchun st. 459766.4 434 1.64 0.10 2.85 109.07 1762.28
Badun st. 65710.7 0.65 0.27 0.05 0.47 15.90 159.61
Hoehwa st. 1633375 1.26 0.69 0.16 1.16 52.23 333.86
Maam st. 1275415 1.14 0.35 0.02 0.87 81.24 246.79
Kohyun st. 150583.1 0.89 0.45 0.12 092 2365 265.18
Suwuel st. 87041.1 0.73 0.39 0.02 0.33 75.79 177.22
Yencho st. 2712451 2.31 1.17 0.02 1.16 90.92 456.78
Jinhea WWTP 57616.6 1.00 045 5820 729.04 1990.63 372.74
Dukdong WWTP 301930.0 1.00 867 625.00 10670.81  10107.97 2242.52
32. CODS) 22942 e e o5 doz BAGYOH, FEF]

A 29 0143 C0DS) 38 FARAL A 4YBuT Lo} cale] ol F WAl et e
AANRE Fig. 2] Uik oF 2 Sael 9@ B0z ALk 25~55 o2 A Aol
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Table 3. The biological parameters used in the ecosystemn model

No. Symbol Definition Unit \}ajlsfgs
1 (ol maximum growth rate of phytoplankton at 0C day 0.55
2 ap respiration rate of phytoplankton at 0C day_1 0.10
3 as maximum grazing rate of zooplankton at 0C day! 0.18
4 a4 death rate of phytoplankton at 0C day™ 0.01
5 as natural death rate of zooplankton at 0C day™ 0.054
6 Qg mineralization rate of POC at 0T day™? 0.012
7 a7 mineralization rate of DOC at 0C day'1 0.005
8 ag oxygen consumption rate of sediment at 0C day’1 1.000
9 Ksp half saturation constant for uptake of PO& -P at 0C pg-at/I. 030

10 Ksn half saturation constant for uptake of DIN at 0C wg-at/L 300

11 Topt optimum intensity of radiation for photosynthesis ly/day 200.0

12 Imax maximum intensity of sunlight at sea surface ly/day 856.0

13 ko dissipation coefficient of light independent of Chl.a m’ 057

14 P function of grazing mg C/m’ 75

15 u digestion efficiency of zooplankton % 70

16 A total growth efficiency of zooplankton % 30

17 K percentage of the quantity decomposed from POC to DOC to the % 25

dquantity mineralized from POC

18 K'po half concentration of DO for mineralization of POC mg/L 1.0

19 Ko half concentration of DO for mineralization of DOC mg/L 1.0

20 Wp settling velocity of phytoplankton m/day 0.17

21 Wroc  settling velocity of detritus(POC) m/day 0.43

22  [COD:Cp] ratio of COD/C for phytoplankton - 3.41E-04

23  [COD:Cg] ratio of COD/C for zooplankton - 1.51E-03

24 [COD:Cpom] ratio of COD/C for detritus(POC) - 1.33E-03

25 [COD:Cpoml ratio of COD/C for DOC - 1.12E-03

26 Ka reaeration coefficient at sea surface day_1 0.15
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Fig. 2. Distribution of the simulated physical process in terms of COD at each level in the model area(Filled area,
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Fig. 3. Distribution of the simulated rate of the supply and decomposition of COD at each level in the model area(-,
net decomposition; +, net supply; dotted, sediment).
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Fig. 4. Distribution of the simulated rate of the supply and decomposition of COD in 50% reduction of land based
input loading at each level in the model area(-, net decomposition; +, net supply; dotted, sediment).
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Fig. 5. Distribution of the simulated rate of the supply and decomposition of COD in 70% reduction of land based
input loading at each level in the model area(-, net decomposition; +, net supply; dotted, sediment).
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Fig. 6. Distribution of the simulated rate of the supply and decomposition of COD in 100% reduction of land based
input loading and sediment release nutrients at each level in the model area(-, net decomposition; +, net supply;
dotted, sediment).
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Fig. 7. Distribution of the simulated rate of the supply and decomposition of COD in 90% reduction of land based
input loading in nutrients only at each level in the model area(-, net decomposition; +, net supply; dotted,
sediment).
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