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Abstract — The inflow of pollutants such as pathogenic bacteria or particulate pollutants through point and non-
point sources in shellfish designated areas such as Jaran Bay affects not only the growth of shellfish but also the health
of those who consume these shellfish. Therefore, the management of anthropogenic pollutants in shellfish farming
is very important. In this study, we simulated the dispersion of anthropogenic pollutants using a particle tracking model
and estimated the dispersion characteristics over time by calculating the age. The particle dispersion was simulated
8 times with different release times according to the tidal cycle, and the average age of each particle was calculated.
The calculated age was longer than 15 days along the west coast of Jaran Bay, while it was shorter than 5 days on
the west coast and more than 10 days in the central sea. These results indicate that, in the absence of external forces
such as wind, pollutants from the land through rivers in the north, are more likely to spread along the east coast
than in the west coast of the bay. The results of this age calculation can be used as a basis for the intensive manage-
ment of pollutants located on the east coast in the hygienic management of shellfish farms.
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Fig. 1. Computational grid of the study area.

Table 1. Condition of calculation of model

Items Experimental condition
The number of grid 13,589
Grid size 80~1,700 m
Vertical layers 5 layers
Calculation period 50 days
Time interval 1 sec

Table 2. River discharges of Jaran Bay in July 2016
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Fig. 2. Jaran Bay(Goseong, South Korea) showing the bathymetry and location of shellfish farms and monitoring stations used in the numerical model.
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Fig. 3. Comparison between calculation and observation value of tidal height and current component (u, v) at station J1.
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AR Z FUSH 54712) QB A B FEA : FE2 7N water age A1 3

3%.954" * ®  Hailmyeon Samsanmyeon
! ,

34.85+

\ )
.

(a)

Fig. 5. Maximum current vectors computed in Jaran Bay during (a) flood and (b) ebb in spring tide conditions.
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fish growing area for export, black box : shellfish farm).
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Fig. 7. Spatial distribution of age of anthropogenic pollutant from each rivers in Jaran Bay (red line : 3 days, yellow line : 5 days, pink line : designated
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