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Water Quality and Diffusion Characteristics in the
Eastern Sea of the Geoje Island

Young Ho HaN* and Young-Seup Kiv**

In order to provide the basic data required for setting up the proper strategies to minimize the

future marine pollution in the vicinity sea area of the Geoje Island, the general water quality param-

eters and dye diffusion experiment were carried out from January to March, 1983.
Althcugh TSS and COD level in the investigated sea area showed still slightly lower than the area
of Seaside Industrial Complex Zones, seriously increasing due to the construction of heavy industrial

plants.

Dissolved oxygen showed more than 8 ppm, and inferred still enough for the reservation of the

investigated sea area.

The dye patches moved south-eastward with forming an elliptical shape and then turned slowly to

the area of Kujora during flood tide, and it moved northwestward and then blocked the entrance of

Jangseungpo during ebb tide,

The diffusibility in the area may be assessed to be quite better than other coastal areas.

Intreduction

Geoje Island is the second largest island in Korea.

The coastal area of this island is connected with
Jinhae Bay and the estuary of Nakdong River to
North and north-east side and also the starting po-
int of Hanreo National Marine Park. Many marine
farms culturing oyster, ark-shell and sea mustard
gethered so that this area is very important for
fishing industry. In addition, recently so many
heavy industrial plants are being constructed that

the population in this area is increased rapidly,

and the water quality is getting worse day by day.

Therefore, it is need to investigate the present
marine conditions of this area in order to provide
the basic data required for the proper assessment
on the future marine environment.

Enen though many investigations concerning

marine environment have been made, some of them
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have emphasized on the biological aspect: Yoo and
Lee (1976) on Masan Bay, Shim (1980) on Yeoja
Bay, and Choi and Koh (1984) on Kwangyang Bay,
and the others dealt with the physical and water
quality aspects: Yoo et al. (1974) on Kwangyang
Bay, Lee (1981) on the seveal coastal areas and
Yang et al. (1983) on Onsan Bay.

- The authors carried out an investigation of
general water quality parameters, circulation pattern
and dye diffusion experiment in order to provide
the bata required for setting up good strategies to
minimize future marine environmental pollution in

the vicinity sea area of Geoje Island.

Materials and Methcds

The water circulation pattern needed for this
study is estimated by use of the data which made
by the Fisheries Reserach and Development Agency
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(FRDA, 1978) on the surrounding sea of Geoje
Island.

Among the water quality parameters, TSS, VSS,
DO and COD level were investigated from Jaunary
to March, 1983 by authors. The

required for the water analysis were collected from

water samples

the sea surface at 17 stations according to the tides
(Fig. 1.). Samples kept in the polyethylene bottles
analyzed in the laboratory according to the standard
methods.

Dissolved oxygen at sea surface and 5 meter
depth was checked in sit# by a DO-meter.

Rhodamine B was used for dye material. In
order to match the density of dye solution with
that of sea water, Rhodamine was mixed with
methanol and prepared 100 liters of dye colution in
every experiment. The dye solution was released
instantaneously at the sea surface of point A during
flood tide on January 28 and point B during ebb
tide on January 29, 1983 (Fig. 4.). Dye patches
were tracked by a small boat, and dyed water was
sampled with the DC-pump (3V). Fluoro-spectrop-

hotometer was used to determine the concentration
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Fig. 1.

of samples. Position of the boat was checked by
use of a sextant and a magnetic compass. Variance,
apparent diffusibility and elongation rate of patches
were computed to know the diffusion characteristics
by the standard statistical method.

Results and Discussion

A. Current

The water in the investigated sea area flowed
southward from the east side of Jangseungpo to
the east-west side of Jishimdo at a speed of 0.6-1.0
knot during flood tide (Fig. 2),

near around the coast flowed a little slowly (at a

while the water
speed of slower than 0.5 knot) than the east side
of Jishimdo (at a speed of 0.5 to 1.0knot).

The pattern of current, asa whole, was simple
and the maximum speed during flood tide was
slightly stronger than that during ebb tide.

The current during ebb tide circled counter-
clockwisely at near around Jishimdo, thatis, flowed
southward at the east-west area of Jishimdo, nor-
thward at the area between Jisepo and Seoimal at
a speed of 0.04 to 1.0 knot,
the far eastern area of Jishimdo and south-westw-

south-eastward at

ard at near around Seoimal.

B. Water Quality

The TSS level in lhe investigated sea area ranged
1.93 to 11.49ppm and averaged 5.77ppm during
flood tide, 2.97 to 13.00 ppm and averaged 6.73
ppm during ebb tide, and wholly averaged 6. 73ppm.
The tendacy of high level is appeariug around the
southern area of Kujora can be inferred by the
effect of topography and tidal current.

The VSS level ranged 0.86 to 9.42ppm and ave-
raged 3.98 ppm during flood tide, 2.13 to 9.50ppm
and averaged 4. 76ppm during ebb tide, and consp~
icuously varied by stations.

The containing rate of VSS in the TSS
approximately 0.7, similiar to that of Onsan Bay
of 0.84.

The value of COD, determined by use of KMnO,
are shown in Fig.3. The figure shows COD ranges

showed
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Fig. 3. Distribution of COD.
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Table 1. Results of SS and DO level according to tides

Flood Ebb

Station TSS Vss DO TSS vss DO
A 422 2.48 8.2 4.40 4.20 5.8

B 3.23 2.73 8.1 5.88 5.46 8.8

c 6.14 3.93 8.3 2.97 2.18 8.8

D 4.51 2.56 8.1 3.56 2.93 8.3

E 5.26 4.01 8.2 4.92 4.51 8.3

F 3.70 1.56 8.2 6.95 6.53 8.1

G 4.73 2.5 8.3 7.23 5.08 8.4

H 4.09 1.75 8.5 5. 85 4.39 8.5

I 1.93 0. 86 8.3 10.87 8.10 8.6

j 11. 49 9.42 - 6.15 3.24 -

K 6.42 3.98 - 6.16 3.20 -

L 4.74 3.75 . 7.79 3.77 -
M 9.38 0.18 - 13.00 9.50 -
N 6.89 5.71 - 10.83 5.54 -

0 6.29 3.65 - 6.73 4.24 -

P 10.83 7.09 - 7.96 4.98 -

Q 417 2.50 - 3.19 2.13 -
average 5.77 3.98 8. 24 6.73 4.76 8.51
range 1.93— 0. 86— 81— 2.97— 2. 13— 81—
11.49 9.42 8.5 13.00 9.50 8.8

2 to 7ppm, and it is a little higher in the area
from Janseungpo to Seoimal than in the area of
Kujora around.

Assuming that the standard level of the cleanliness
of the sea area by the value of COD should be less
than 3ppm, pollution of the investigated is consid.-

erably growing up.

C. Dye Diffusion Experiment

The dye patch moved to the south-eas tward from
the discharged position with forming an elliptical
shape during flood tide (Fig4), and than the patch
slowly turned toward the area of Kujora at the
cape of Seoimal according to the tidal current. It
moved to north-eatward at the first, and remark-

ably elongated and them blocked the entrance of
Jangseungpo.

Table 2 shows the results of diffusion experiment,

Apparent diffusibilities after an hour of discharging
was 1. 1X104cm?/sec during flood tide 4. 5X 10%cm?/
sec during ebb tide, and somewhat greater than
that in the Jinhae Bay (Ahn et al, 1982) and in

the Suyeong Bay (Kim and Han, 1982).

The elongation rates should 0.53 during flood
tide and 0. 38 during ebb tide.

From the results, it can be inferred that the
diffusion power in the investigated sea area is
greater than that in the other coastal areas, in
some extent. But so many heavy industrial plants
are being constructed and the porulation also incre-
asing rapidly, that the pollution problem in the
investigated sea area will be serious in the near

future.

Table 2. Results of the dye experiment

Tide Elapsed 0,2 Ka Elongation
time(min) (m2) (em?/sec) rate

20 540 1.1X103 0. 67
Flood 40 2318 2.4X103 0.40

60 15494 1.1X104 0.53

20 238 5.0X10? 0.70
Ebb 40 5412 5.6X103 0.41

60 €494 4.5X104 0.03
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Fig. 4. Dye discharged points (A: flood tide, B:ebb tide) and patch diagrms.

Conclusions

The investigation of some water quality parame-
ters and the dye diffusion experiment were carried
out in the vicinity sea area of Geoje Island from
January to March, 1983.

The water at flood tide runs southward from the
east side of Jangseungpo to the east side of Jishim-~
Do with speed of 0.6—1.0 knot. The current of
ebb tide shows a ciculating pattern at near Jishim-
Do, with speed of 0.4~1.0 knot.

The TSS in this area is about 6.25ppm, some-
what low compared with that of Banweol and
Changwon seaside industrial complex zones, and
a little higher in the south of Kujora than in the
east side of Seoimal.

The value of VSS/TSS showed approximately 0.7,
Dissolved oxygen shows more than 8&ppm at all
stations.

COD showed 2-7 ppm and a little high in the area
from Jangseungpo to Seoimal compared with in
Kujora area.

The dye patch moved south-eastward from the

discharging point with forming an elliptical shape

at flood tide, and then moved north-eastward with
forming a long belt shape and blocked the entravce:
of Jangseungpo at ebb tide. Apparent diffusibilit-
1. 1 X 104cm2/
sec at flood tide and 4.5X10%m?/sec at ebb tide.

ies after an hour of discharging are
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