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Circulation and Pollutant Dispersion in
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Circulation and dispersion of pollutants in the Masan-Jinhae Bay, Korea were studied through
npumerical experiments as well as hydrographic field survey. The field survey includes the
measurements of water-level, currents, temperature, salinity and chemical oxygen demands(COD).
To simulate the circulation and dispersion of pollutants discharged into the Bay, a
two-dimensional finite element scheme was employed. The calculated tidal currents were
consistent with the current-meter measurements. Using the circulation model, dispersion of
pollutants was estimated resulting in very slow mixing with the open waters due fo
near-stagnancy of the inner bay waters.

The Masan-Jinhae Bay in the southeasfern part of Korea is one of the most polluted water
body in Korea(Fig. 1). A semienclosed bay with its mouth opened to the Korea Strait has the
area of approximately 500 Km? with mean water depth of 5m in the inner bay and of 25m in the
central part. Along the bay inner of Modo(Fig. 1), industrial complex has been built since the
past two decades. Once the bay area was very attractive to the locals as well as to {the
tourists due to its natural beauty of coastline and clean waters. However during {he last
decades, untreated or inadequately treated sewages of municipal and industrial wastes have
influenced severely on water quality.

The COD load discharged from the Masan area was estimated as the amount of 38,185Kg/day
(Lee & Min, 1990), consequently the average concentration of the COD reaches up to 6 mg/l.

Considering the harzadous water quality endangering to ecosystems in the area and f{o
fishery/aquaculture, numerous studies have been carried out to reduce the impact and to improve
the water quality. Among them, many environmental approaches considering the dispersion
processes in relation to the water movements have been a part of the studies. The present
paper is dealing with the estimation of pollutant dispersion that is brought by hydrodynamic
processes.
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Two cases were examined, The first case was such that pollutants were dispersed only by the
tidal action. The second allowed the streams A and B in Fig. 3b to discharge freshwater of 10
m3/s with each of 5 m®/s. The amount of freshwater discharge was equivalent to the stream
discharge into the bay during the summer monsoon. Introducing the freshwater discharge for the
rainy season did not show a big difference with the fluctuation without the freshwater
discharge. Figure 5 represents the spatial distribution of pollutants with time for case 1
(without freshwater discharge) and for case 2 (with freshwater discharge) respectively. The
overall pattern between two case studies are the same except that the downbay dispersion of
pollutants with freshwater discharge is marginally faster. However it is clear from the
simulation that appreciable masses are remained fo a Iimited area around the source under the
tidal action as considered in this study.

The average concentration of the COD loads which was measured over the year at major
inflowing streams was approximately 330 g/sec. Using the average COD load, the second case
study for continuous release was conducted. The model was run until the steady state is
reached, Table 1 represents the calculated COD concentration which is conistent with the
observation. Comparing the results of the instantaneous release with heavy source (Fig. 5) and
of the continuous release with light source levels (Table 1) reveals that the impact of
pollutants onto the water quality seems much severe for the continuous release with light
source loads due to the accumulation in the Masan Bay.

The observed currents (lower plots in Fig. 2) deviate considerably from the typical tidal
currents. Relatively strong currents throughout the water column on 16-17 October 1987 are
associated with strong winds. It is noticeable that the COD concentration in the bottom layer
is high due to the resuspension of bottom sediment arising from the wind agitation.
Considering the episodic three dimensionality, numerical modelling in 3 dimensions is
preferred. Our efforts for the 3-D approach are continuing.

Table 1. Comparison between the observed and calculated COD concentrations in Masan-Jinhae Bay
on October 24, 1987.
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