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Abstract : Numerical study on coastal water quality management was conducted to examine the response of summer water quality to the
flow into the sea of land based pollution load in Ulsan Bay, Korea The abatement of pollution load from point sources o land was
estimated on the basis of Korean coastal water quality standard using an ecosystem model. The results of the ecological model simulation
showed that COD values in the inner part of the bay were greater than 280mg/L, and exceeded the grade III limit of Korean coastal
water quality standard. 30% of all land based pollution loads or organic and inorganic material loads from point sources should be cut
down to keep the COD levels below 2mg/L. As environmental carrying capacity was estimated to be 7,193kgCOD/day to keep the COD
levels below 2mg/L in Ulsan Bay, 3,083kgCOD/day of land based organic loads should be reduced. The phytoplankton blooms have

occurred in the Teahwa river mouth or estuary repetitively, so it is important to control land based nutrients loads for removal of
autochthonous organic loads around Ulsan Bay.

Key Words : Land based pollution load, Ecosystem model, Response analysis of water quality, Environmental carrying capacity, COD,
Water quality management, Ulsan Bay
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Fig. 1. Station map for pollution sources(Ml, load
input), seawater(+, calibaration) and site of
tidal current comparison{O, C1~C3) in
Ulsan Bay.
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Fig. 2. The schematic diagram of ecosystem model EM3.
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Table 1. The biological parameters used in the ecosystem model
Symbol Definition Unit Used values
i maximum growth rate of phytoplankton at 0°C day 0.55
ap respiration rate of phytoplankton at 0C day™! 0.10
as maximum grazing rate of zooplankton at 0C day™ 0.18
a4 death rate of phytoplankton at 0C day” 0.01
as natural death rate of zooplankton at 0C day’1 0.054
a6 mineralization rate of POC at 0T day’1 0.012
az mineralization rate of DOC at 0C day 0.005
as oxygen consumption rate of sediment at 0C day’1 1.000
Ksp half saturation constant for uptake of PO/ -P at 0T ug-at - L! 0.30
Ksn half saturation constant for uptake of DIN at 0C ug-at * L! 3.00
Topt optimum intensity of radiation for photosynthesis ly - Lt 200.0
Tmax maximum intensity of sunlight at sea surface ly-L™! 856.0
Ko dissipation coefficient of light independent of Chl.a m! 0.57
P’ function of grazing mg C-m> 5
i digestion efficiency of zooplankton % 70
A total growth efficiency of zooplankton % 30
X percentage qf the' quaqtity decomposed from POC to DOC 9% %
to the quantity mineralized from POC
K'to half concentration of DO for mineralization of POC mg - L7t 10
K%o half concentration of DO for mineralization of DOC mg - L7 10
Wp settling velocity of phytoplankton m - day’1 0.17
Weoe settling velocity of detritus(POC) m - day™ 0.43
[COD:Cpl ratio of COD/C for phytoplankton - 3.41E-04
[COD:C,] ratio of COD/C for zooplankton - 1.51E-03
[COD:Cpom]  ratio of COD/C for detritus(POC) - 1.33E-03
[COD:Cpom]  ratio of COD/C for DOC - 1.12E-03
K. reaeration coefficient at sea surface day™! 0.15
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Table 2. Comparison between calculated and observed
semi-diurnal currents (C1 and C2)
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Fig. 6. Velocity field of calculated

surface residual current.
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Fig. 9. Estimated effect of pollutant load reduction on COD
restoration in Ulsan Bay.

Table 3. The estimated carrying capacity of Ulsan Bay

Present load Pollutant load Carrying
to Ulsan Bay to reduce capacity
oD 10,276 3,083 7,193
(kg/day)
of w B% MEFE AA15H7] Ash Sl WolEY 5
Sl oqnaiae @A & BA SR S NLTY Pa
7193ke/day .2 Lk ol o) Asjol A e S5 FE
o] gEeln 24 AFA] BEIE BPHL 157 57
o $8e 97) ANAE $HH71E ek 0% Aol
T A%E Al S4Y-ae) 0% s e @
Aq oz g o e BAlolth e, £A/IRY Be] 4
thof| A1 9) CODe} A EE7AE HAHF 2 CODeF DINS| J#
AL o5 = A L}E‘rurl AeH(Fig. 14), o] A2 &4
°] COD7} 47191 71889 9 #uk ohve ddd 4
o ulE A CODY Z7iete #Ho] ZAve S ofnldit)
webA, ZAFe] AT glelAE F1E Fdol T etk o}
Yl gade] FdAel #Hajxe zle azol Fgairiar
et

Mediwa Riv. !

COD (mg/L)
1 -10%

Reduction

,1

Fig. 10. The simulated results of COD at 10%
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Fig. 11. The simulated results of COD at 30% reduction
of input land based load.
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Fig. 12. The simulated results of COD at 50% reduction
of input land based load.
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