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Abstract : Water quality improvement was predicted by using ecological modelling with reference to reduced load pollutants in the Busan coastal area.
The results showed appreciable improvement in water quality at Suyeong Bay and Nakdong Estuary but little improvement in water quality from the
central to eastern regions, except in Suyeong Bay by COD concentration. There were also similar results for T-N and T-P, because the Busan coastal
area has a more open boundary than the other bays in the South Sea of Korea, resulting in a fast flow rate. The reducted COD load was less than that
found in other coastal areas. Also, the reduction rate of the total load was less than that of other coastal areas in terms of water quality improvement.

Applying the reduction load estimated in this study, it should be possible to improve the water quality of Suyeong Bay and Nakdong Estuary.
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Fig. 1. Schematic diagram of EM3.

Table 2. Conditions of calculating (Ecological Model)

Items Experiment condition

Model region Busan Bay

840 2ol 4 8 AE 185 TH(Fig 1, Table 1). A El
EM3 (Ecosystem model for
d AR= 7 ‘21,_‘,:_5?__0_ ZHE 2} oqo]-/\o .

A e Azp= 7} 5 HE 717 telo] & Model Marine Management)
9L PO Sgon, FHS AEE o gatel AAate 320200
oAz AL w4 B EE BEFe R 7t 500 m, A data of depth kp422800,
Fozz= 5719 SigmaAAt2 FAdsklvh A o] A kp520100
AL 400 secE S} TH(Table 2) f5°8-2 MOF(2012a)%} Grid size AX = Ay = 500m
MOFQ014)9l A A=A 55 LdA0S 238319 Vertical layers 5 layers
), Time interval 400 sec
Table 1. Compartments of Ecological model

Item Compartment Abbreviation Unit
Phytoplankton] (Dinoflagellate species) P1 ng C/m’
Phytoplankton2 (Dinoflagellate species) P2 mg C/m’
Organic form Phytoplankton3 (Diatom species) P3 mg C/m’
in water Zooplankton Z mg C/m’
Particulate organic carbon POC mg C/m
Disolved organic material DOC mg C/m’
Dissolved inorganic phosphorus DIP mg/L
Inorganic form Dissolved ammonia nitrogen NH4 mg/L
in water Dissolved nitrate nitrogen NO3 mg/L
Dissolved inorganic silicate Si mg/L
Sediment particulate organic carbon S-POC mg C/kg
Compartment S.edlment. dlSOlVe(.i organ.lc material S-DOC mg C/kg
" di Sediment dissolved inorganic phosphorus S-DIP mg’kg
or sediment Sediment ammonia nitrogen S-NH4 mnykg
Sediment nitrate nitrogen S-NO3 mg'kg
Dissolved DO L
Water quality parameter ,ISSO Ve oxyeen me/
Chemical oxygen demand COD mg/L
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Table 3. Initial conditions of EM3
aver Phytol Z00 POC DOC DIP Si NH4 NO3 DO COD
Y (mgC/m’)  (mgC/m’)  (mgC/m’)  (mgC/mr) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1 100.0 10.0 357.0 970.0 0.0193 0.197 0.070 0.105 8.10 1.41
2 100.0 10.0 357.0 970.0 0.0193 0.197 0.070 0.105 8.10 1.41
3 100.0 10.0 357.0 970.0 0.0193 0.197 0.070 0.105 8.10 1.41
4 100.0 10.0 357.0 970.0 0.0193 0.197 0.070 0.105 8.10 1.41
5 100.0 10.0 357.0 970.0 0.0193 0.197 0.070 0.105 8.10 1.41
Table 4. Boundary conditions of EM3
laver Phytol Z00 POC DOC DIP Si NH4 NO3 DO COD
Y (mgC/m’) (mgC/m’) (mgC/m’)  (mgC/m) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1 100.0 10.0 357.0 970.0 0.0193 0.197 0.070 0.105 8.10 1.41
2 100.0 10.0 357.0 970.0 0.0193 0.197 0.070 0.105 8.10 1.41
3 100.0 10.0 357.0 970.0 0.0193 0.197 0.070 0.105 8.10 1.41
4 100.0 10.0 357.0 970.0 0.0193 0.197 0.070 0.105 8.10 1.41
5 100.0 10.0 357.0 970.0 0.0193 0.197 0.070 0.105 8.10 1.41
Table 5. Pollutant Load in Busan Coastal
COD (kg/day) T-N (kg/day) T-P (kg/day)
Area a b a b 2 b
011 200 2020° 00 2011202072020 0 e 201 20200 20000
year  year  year year  year  year year  year  year
East 564 699 692 -6 09 499 654 643 -1l 002 1392 101 99  -02  -0.02
Busan
Sugz(y’ng 6650 6766 3,704 3062 450 11209 11377 8444 2934 026 9004 9135 6514 2621 -029
Busan
sort 78 784 611 -173 220 1,739 1,716 1438 278 016 1064 1052 972 80  -0.08
Nilif:r“g 12732 15970 15111 858 54 9706 9861 7919 -1943 020 5893 6273 5382 892  -0.14
ﬁg::g 20729 24218 20119 4099 169 23,153 23,608 18443 -5165 022 17352 16561 12967 -3595 -0.22

a : Predicted pollutant load, b : Predicted pollutant load after treatment, vr :

variation rate ((a-b)/a*100)
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Table 6. Comparison of study cases

Busan* Shihwa**  Jinhae***  Masan****
COD
2.0 4.0 2.0 2.5
(mg/L)
Input load
of COD 20,119 20,000 18,774 33,600
(kg/day)
Reduction
amount 4,099 15,000 5,632 30,200
(kg/day)
Reduction
rate(%) 16.92 75.00 29.99 89.88

* MOF(2012), ** Kim et al(2007a), *** Hong et al.(2007),
k% Oh et al.(2005)
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