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Abstract

Masan bay is one of the polluted enclosed bays, which has red tides problem and the
formation of oxygen deficient water in the bottom layer. Most important factors that cause
eutrophication and red tide is nutrient materials containing nitrogen and phosphorus which
stem from terrestrial sources and nutrients released from sediment. Therefore, to improve
of water quality, reduction of these nutrient loads should be indispensible. At this study,
the three-dimensional numerical hydrodynamic and eutrophication model, which were
developed by Institute for Resources and Environment of Japan, were applied to analyze
the processes affecting the phytoplankton production and also to evaluate the effect of
water quality improvement plans on phytoplankton production.

In field survey, the range of concentrations of chlorophyll-a at surface area was found
to be 29.17 - 2125mg/m’, which were exceeding eutrophication criteria.

The constant currents defined by integrating the simulated tidal currents over | tidal
cycle showed the counterclockwise eddies in the southern part of Budo. The general
directions of constant currents were found to be southward at surface and northward at
bottom over all the bay.

The eutrophication model was calibrated with the data surveyed in the field of the study
area in June, 1993, The calculated results are in fairly good agreement with the observed
values within relative error of 30%.

The pollutant load from the sources such as the input from terrestrial sources and
release from the sediment was reduced by the rate of 50, 70, 90, 98% to evaluate the
effect of phytoplankton production. Phytoplankton production was reduced to 50% in case
of the 90% reduction of the input loads from terrestrial sources and 8% in case of the
90% reduction of the load from sediment.
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Fig. 1. Location of sampling station in Jinhae Bay.
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Table 1. The results of water analysis in Masan Bay in June 1993.

StNo DO TSS  VSS

COD NHy-N NO; -N N0y -N PO -P Chla POC  DOC

( mg/?¢ ) ( ug-at/¢ ) (mg/m”)  ( uw/t )
1-0 152 12.72 10.53 547 3.44 0.03 103.58 - 21250 3852 4670
4 76 9.07 8.11 5.09 478 0.11 53.96 - 20663 3230 3230
B 26 453 3.02 077 76.26 0.32 570 312 11.82 923 923
2-0 15.0 10.65 767 551 11.77 151 4668 019 146.15 2360
4 86 9.38 6.09 532 2.25 0.83 1902 023 81.93
10 53 2.63 1.16 295 1430 0.28 403 098 3.12
B 48 3.30 2.47 265 1782 0.29 341 1.17 2.55
3-0 16.0 13.60 10.81 8.29 0.75 1.28 29.31 0.26 14551 2967 2980
4 9.0 444 4.17 487 541 0.69 1057 094 92.34 1690 1690
10 6.9 2.39 1.48 273 15.34 0.15 232 098 412 296 296
15 6.8 2.69 1.18 0.26 427 0.17 - 0.60 2048 246 246
B 57 10.25 244 1.70 991 0.29 236 071 11.60 646 646
4- 0 145 10.27 6.31 11.28 2.82 0.08 149 023 51.36 4230
4 83 4.27 2.08 297 1.78 0.25 256 011 18.96
10 83 355 1.42 3.35 1.27 0.11 194 019 7.04
B 70 17.16 3.87 489 1.27 0.25 29 030 12.92
5-0 149 893 447 6.39 0.34 0.08 1.18 - 29.17 1252 4370
4 98 417 1.72 2.63 0.23 0.11 133 015 917 659 659
B 74 7.32 1.22 6.69 1.37 0.24 229 034 408 376 376
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Fig. 2. Variation of chlorophyll a at each station in
Masan Bay, June 1993.
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Table 2. Input data for hydrodynamic model

Parameters Input values
Mesh size 4dx =4y =250 m
Water depth chart datum + MSL
Time interval 10sec
Level 1: 0-3m
2:3-7Tm
3: below 7m

Tidal level at open boundary 60.0-605 cm(M,)
Water temp. and salinity at  level 1 21T 18.0%

open boundary level 2 :21°C 18.0%
level 3 :21TC 18.0%
Coriolis coefficient =2+ w - sind
Surface friction coefficient 0.0013
Internal friction coefficient 0.0013
Bottom friction coefficient 0.0025

Horizontal viscosity coefficient 3.0E5 (cm’/sec)
Horizontal diffusion coefficient 3.0E5 (cm’/sec)

Wind speed 0.0 (m/sec)
River flow Refer to(Table 4)
Calculation time 20 cycles
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Table 4. Pollutants load from the terrestrial sources
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Table 3. Input data for eutrophication model

Parameters Input values
Mesh size dx = 4y =250 m
Water depth chart datum + MSL
Time interval 400 Sec
Pollutants load refer to (Table 4)
Initial conc. DO COD DIP DIN PHYTO POC DOC

(mg/t) (ug-at/l) (mgC/m’) ( wg/d )
level 1 1512 739 023 408 18123 10807 372
level 2 866 418 036 2078 14270 3888 2583
level 3 583 319 151 2450 1950 342 1123

Boundary conc. DO COD DIP DIN PHY”[;O

(mg/f) (ug-at/t) (mgC/m’) ug/l
level 1 1490 639 006 163 9040 3479 4370
level 2 940 319 018 199 2476 4112 3570
level 3 790 669 021 133 1102 2655 3300

Horizontal viscosity coefficient 3.0E5(cmzz/sec)
Horizontal diffusion coefficient 3.0E5(cm®/sec)
Vertical diffusion coefficient

level 1 0.1(cm2(sec)
level 2-3 0.01(cm®/sec)
Total run time 30 cycles
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B 20218 0.509 0.032 51.66 990.14 164.41 31151
C 29214 1.078 0.108 59.43 745.20 348.19 659.74
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