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Abstract

Gunsan coastal area is one of region increasing pollution problems. One of the most important
factors that cause eutrophication is nutrient materials containing nitrogen and phosphorus which stem
from excreation of terrestial sources. At this study, the three-dimensional numerical hydrodynamic
and ecosystem model, which was developed by Institute for Resources and Environment of Japan,
were applied to analyze the processes affecting the eutrophication,

The residual currents, which were obtained by integrating the simulated tidal currents over 1 tidal
cycle, showed the presence of a typical. Density driven currents were generated westward at surface
and eastward at the bottom in Geum estuary area where the fresh waters are flowing into.

.The ecosystem model was calibrated with the data surveyed in the field of the study area in
anrual average. The simulated results of DIN were fairly good coincided with the observed values
within relative error of 32.39%, correlation coefficient(r) of 0.99. In the case of DIP, the simulated
results were fairly good coincided with the observed values within relative error of 24.26%, correlation
coefficient(r) of 0.82. ’

The simulations of DIN and DIP concentrations were performed using ecosystem model under the
conditions of 20~80% pollution load reductions from pollution sources. In study area, concentration of
DIN and DIP were reduced to 20~80% and under 10% in case of the 80% reduction of the input
loads from fresh water respectively. But pollution loads from sediment had hardly affected DIN and
DIP concentration.

For the environment management of coastal areas, in case of Kunsan area, the most important
pollution sources affecting eutrophication phenomenon were found to be the input loads from fresh

water.
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Fig. 2.1. The map of study area.
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{Table 21 Input data for a hydrodynamic model.)

st

FAARE FUAEZAIY S
9t} Coriolis parameter:= Al
I HL YR AL f = 855 X 10-5 sec-1
< FL&39th sl-ulAAISE Tang et al.(1990),
#(1984a: 1984 b), #(1995)3F 7(1999)¢] &3t
EZFFE AR k = 000258 FLsqy, A
# §(1999) = ot NF F9S dAdLR k =
00262 HE3 At FHFMAFE, LR
(1994) el A AZ3 AZ7F 606%X104cd/so)H, Alst
F(1999)= 5 x 105ci/s FE AlEsgon, B 2
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Parameters

Input values

Mesh size
Total mesh
Water depth
Time interval
Level

Tidal level and degree at open boundary

Water temperature and salinity at
open boundary

Coriolis coefficient

Surface & Internal friction coefficient
Bottom friction coefficient

Horizontal viscosity coefficient
Diffusion coefficient

Wind speed

Calculation time

4x = 4y = 300m
110 X 100 x 3 = 33000
chart datum + MSL

10sec

1:0~ 3m

2:3 ~ 4m

3 ! below 4m

205 ~ 210cm, 75.0 ~ 76.25°
205 cm, 68.0 ~ 76.0°
205 ~ 210cm, 68.0 ~ 70.0°
level 1, 2, 3 : 20C, 18%

f =2 -o-sing

0.0013

0.0026

4.0E4 (ai/s)

40E4 (cnd/s)

none

40 tidal cycle
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Parameters

Input values

Mesh size
Water depth

4dx=A4y= 300m
chart datum + MSL

Time interval 1200sec
Initial condition for compartments
level DO COD DIP DIN POC DOC PHYTO Z00
( mg/l ) ( mmole/m ) ( mg-C/mi )
1~3 832 1.68 0.782 4372 4000 14000 30 15
Boundary condition for compartments
level DO COD DIP DIN POC DOC PHYTO Z00
( mg/! ) ( mmole/ni ) ( mg-C/ )
1 8.44 157 0.782 4373 400 1400 22 11
A 2 844 157 0.782 4373 400 1400 22 11
3 8.15 1.90 0.790 4839 400 1400 22 11
1 8.44 1.57 0.782 4373 400 1400 22 11
B 2 844 157 0.782 4373 400 1400 22 11
3 8.15 1.90 0.790 4.839 400 1400 22 11
1 8.44 157 0782 4373 400 1400 22 11
C 2 8.44 157 0.782 4373 400 1400 22 11
3 815 1.90 0.790 43839 400 1400 22 11
Horizontal viscosity coefficient 4.0 E4(c/s)
Horizontal diffusion coefficient 4.0 E4(cd/s)
Vertical diffusion coefficient level 1 ~ 3 : 1.0(ci/s)
Calculation time 40 tidal cycles
{Table 2.3 Flow and pollutant loads of rivers flowing into model. >
Name of river Pollutant loads
' River flow COD DO DIP DIN POC DOC
mi/day ( ton/day ( kg/day )
Keumn River 1.79E+7 102.7 2284 499 48544 32025 41890
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{‘Table 3.1 Range and mean values of water quality in the coastal area of Gunsan.)

Constituent
(Unit) Feb. May. Aug. Nov. Total
DO Range 1123 ~1532 8.02 ~ 897 455~1028 5.16 ~ 6.05 455~1532
e/ 1) Mean ..................... 1324838 ............................ 7 64 AAAAAAAAAAAAAAAAAAAAAAAAAAAAA 549869 ...................
COD Range 185~523 146~ 3.83 040~114 015 ~131 0.19~523
‘m/ 1) Mean ...................... 303 ............................... 226 ............................ 076 ........................... 078 ............................ 171 ...................
TSS Range 21.00~77.00 20.30 ~58.00 240 ~1520 280~ 820 240~ 17700
(na/ 1) Mean ...................... 4 576 ............................. 3 552 ........................... 790 ............................ 5 76 ........................... 2374 .................
Chl.a Range 001~0.73 016 ~1.77 0.84 ~298 063 ~348 001~ 348
(na/ i) Mean018 ............................... 053 ............................ 184137 ............................ 098 ...................
NH~N Range 0.01~0.78 0.00 ~024 013~031 0.01~022 0.00~078
(ma/ 1) Mean ...................... 019 ............................. 004020 ............................. 009 ........................... O 13 ..................
NO:-N Range 0.01~0.04 0.00 ~0.04 0.00~0.03 0.01~0.08 0.00~ 008
(ng/ 1) p— . 01 .............................. 001 ........................... 001 ............................. 5 02 ........................... 001 .................
NOs-N Range 016~173 0.02 ~0.35 0.01~0.26 0.08~1.38 001~173
(ne/ 1) Mean ...................... 054 ............................... 009 ............................. 010041029 ...................
DIN Range 020~254 0.02~ 0,63 0.14~ 059 014~ 167 0.02 ~ 254
(na/ 1) Mean374 ............................... 013 ............................. 031 ............................. 0 52 ........................... 043 ...................
TP Range 0.03~0.05 0.00 ~ 0.02 0.03 ~ 0.07 0.00~ 0.02 0.00 ~ 007
(ma/ 1) Mean004 .............................. 001 ............................ 005 ............................. 0 01 ............................ 003 ..................
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{Fig. 3.1. Computed residual currents iat. 1st, an, and 3rd level.)
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{ Fig. 3.2 Comparison of tidal current ellipses between computed and observed results.)
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(Fig. 3.3. Comparisons between predicted and observed water quality. )
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