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Abstract

During the last two decades, many industrial complexes for heavy and chemical
industries have been established along the Korean coastline, thereby increasing the pollution
materials burden on the coastal environment of seawater, Masan Bay is one of the most
polluted coastal areas in Korea and the main soures of pollutants are domestic and
industrial wastewater from Masan, Changwon.

This study was aimed to evaluate relationships among the physicochemical parameters in
the bottom water of Masan bay and to examine environmental factors affecting to
pollutions of seawater by factor analysis.

The factor loading, 1 is showed higher increasing inclination after 1989 year in station 1.
The variance of pollutant materials is showed 43.7% in which the coastal inflow water is
indicated external loadings(factor 1 : NOs; -N, TN, factor 4 : SiO-Si} corresponded to
domestic sewage, industrial wastewater, and earth-sands in the bottom water of Masan
bdy. And the internal loadings(factor 2 : SS, salinity, factor 3 : W.T., DQ) are explained
33.8% corresponded the phenomena of sedimentary layer and oxygen concentration.
Therefore, The external loadings are explained by the higher factor pollutantal variance in
Masan bay.
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Fig. 1. Locations of sampiing stations.

ohdgt Ao ¥5E Y BEHAe
Table 13 2on 2d84L 3 £AHYsLY
ABE 1985EFE 19919744 73 Ar|Heg
hd 43Y wEA AFAAM ImEoldAM s}
o FAY AFFEAFA APATH(1986-1991)
ARAY £2 L9E ZAETEE ABE

h16_



chag 4ol A9 shaw AFse £A%9%

. F 12709 323 pH 2 CODe 797 g
EZFHA7L 03 2 1002 23] A9k o)
Hae] WES uxa, £AYY 23E Yo7
B2 EFEAUAIE 10 o8ty WHFL XA A
AAIA 107) FEo7 FaF 168070AA 840742
172 A+ A
Aoz WFgFe ALgsld AAH) FAHY
dol ZHi LENADO)E HIHOZ FAa
o, ¥&(salinity)3 EHEISS)T JFHe=
VEAEE Holm o, AFAH Fgo=zs
S(W.T) A4 FANOy-N), 283 A4t
A(POs-P)2 #A7|d T3, FAI e
714€ JYetdx len CODS SSe &d7]7)
Z7140] glen DOE 3A7|d vu, 53
2 F714¢ 73 QU

Oy

=R
A

of

MOHE N oox Hr ofN ok o

=

el
—

Table 1. Basic statistical data.
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Items Unit L.
of Items devision

W.T. T 15.3 5.4 B _
ol ) 79 03 T-N : NH3-N r = 0.862
COD mg/| 1.9 1.0 T-N : NO;-N r = 0708
DO mg/l 75 33 i :
Salinity %ho 28.7 3.0 T-N : NO;-N r = 0838
SS mg/l 19.8 12.8 - _ :
NHs-N | ug/l | 2338 192.2 NO> -N + NHs-N r= 0548
NO; -N ug/l 72.1 83.5 NO2 -N : NH3-N r = 0548
NO3 -N ug/I 281.5 337.4 B ) , ,
T-N ug/l 583.4 458 8 NQO, -N : NOs -N r = 0.526
PO, -P ug/1 97.3 75.5 NOs =N : NH:-N = 0.464
SiO-Si | ug/l | 3375 292.5 s Hs o

Table 2. Person Correlation matrix.

DO NH3-N NO; -N NO; -N PO4-P Salinity SiO:-Si SS  W.T. T-N

DO 1.000

NH;-N -0.182  1.000

NO; -N -0240 0548 1.000

NO; -N -0.003 0464 0526 1.000

POs -P -0330 0039 0277 0263 1.000

Salinity -0.231 -0.046 0198 -0030 0.142 1.000

SI10,-Si 0368 -0046 0033 0109 0160 -0061 1.000

SS -0.189 -0.095 0276 -0142 0278 0360 -0.033 1.000

W.T. -0455 0027 -0061 0101 0257 -0.123 018 -0.141 1.000

T-N -0.132 0862 0708 0838 0194 -0013 0035 -008 0058 1.000
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Table 3. Rotated loadings
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ROTATED LOADINGS
Factorl Factor2 Factor3 Factor4
T-N 0.991 0.050 0.057 0.005
NH3-N 0.845 0.112 0.008 -0.191
NO3 -N 0.820 0.087 0.094 0.215
NO, -N 0.780 -0.401 0.035 0.003
SS -0.063 -0.839 0.009 0.017
Salinity 0.002 -0.725 -0.020 -0.119
W.T. -0.028 0.258 0.877 0.088
DO ~-0.115 0.261 -0.714 0.554
PO4 -P 0.192 -0.430 0.587 0.312
Si0e-St 0.022 0.042 0.077 0910
VARIANCE EXPLAINED BY ROTATED COMPONENTS g
1 2 3 4
3.032 1.735 1.644 1.335
PERCENT OF TOTAL VARIANCE EXPLAINED
1 2 3 4
30.319 17.154 16.439 13.361
CUMULATIVE PERCENTAGE
1 2 3 4
30.319 47673 64.112 77.473
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Table 4. Factor scores at station 1
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Iiems

Year Factorl Tactor2 Factor3 Tactord |
85" 1st -0.090 -1.209 -0.523 ~-1.324
2nd -0.537 -1.482 2.639 -0.220
3rd -0.505 -0.713 1.218 ~0.959
4th -0.242 0.444 -0.218 -0.269
86" Ist -0.799 -2.319 -0.226 0.595
2nd -0.073 2075 -0.719 -1.331
3rd -0.076 -0.313 -0.783 -0.757
4th -0.395 0.478 -0.582 -2.741
87" Ist -0.079 0.528 -0.571 0.859
2nd -0.094 -0.716 -0.495 1.229
3rd -0.155 -0.690 -0.367 -1.634
4th -0.670 -0413 -0.341 0.462
88" Ist -0.533 -1.152 0.525 0.483
2nd -0.141 0.466 -0.040 0.155
3rd -0.347 0.749 -0.237 -0.189
4th -0.582 0.794 -0.313 0.897
89' 1st 2.098 0.378 2.407 -0.715
2nd -0.072 0.845 1.998 0.869
3rd 0.282 1.420 ~0.012 0.301
4th 3202 -0615 -0.367 0.122
90" 1st 0.069 0.455 -0.238 0.825
2nd -0.378 -0.603 -0.809 0.473
3rd 2.791 -0.615 -1.184 0.786
4th ~-0.862 0.004 -0.174 0.922
91" Ist -0.269 0.993 1.043 -0.097
2nd -0.382 0.460 0.076 -0.942
3rd -0.474 1.554 -0.387 1.695
4th -0.685 -0.804 -0.320 0.502
Table 5. Factor scores at station 3
ltems| Factorl  FactorZ Factord  Factord
Year
85" 1st -0.649 -1.441 -0.735 -0.264
2nd -1.210 0.255 ~1.438 -0.308
3rd -0.688 1.821 1.373 -0.226
4th -0.937 0.603 -0.142 -0.480
86’ l1st -0.897 -1.270 -1.095 -2.276
2nd -0.815 -0.490 -1.497 1.191
3rd 0.107 1.528 -0.019 -0.229
4th 0.321 -0.057 -0.150 0.823
87’ st -0.468 -1.221 -0.804 -0.276
2nd 1.373 0.242 -0.803 -0.997
3rd 1.94]1 0.854 -1.171 0.871
4th 0.030 0.803 -0.111 ~-1.033
88" lst -0.806 -1.438 0.483 -0.420
2nd -0.019 0.422 -0.151 -0.987
3rd -0.129 1.412 -0.362 0.462
4th -0.964 0.895 -0.756 0.541
89 1st 1.879 -0.788 1.316 ~0.133
2nd 1.349 0.785 1.786 -1.098
3rd 0.408 0.216 0.007 2.603
4th 0.171 -0.410 0.698 -0.790
90" 1st -1.338 -0.860 0.174 0.392
2nd -0.887 -0.602 2.348 0.579
3rd 0.085 1.012 -0.012 -0.484
4th -(.849 1.130 -0.667 ~0.560
91" 1st 0.200 -1.681 1.182 -0.314
2nd 2212 -0.798 ~-0.158 1.638
3rd -0.304 -0.089 -0.365 1.463
4th -0.913 -(.832 -0.832 0.310
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Table 6. Factor scores at station 5
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F7HeAC gleng wiiiet £do) gejA st
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Voar ltems Factorl  Factor2 Factor3 Factord
" Z2o] 23 ) H & Ok A}

85" 1st -0874 0694  -1378  -0680 st e FRAA 292 g
ond | 0744 0875  -1.228 3675 (loading pattern)& Table 73} 2t}
3rd 0256 1333 1752 -0.268 )

86" Ist 0073 1388  -1784  -0528 AALS o < olow AE2 m AL
2nd | -1058 1755  -0.493  -0616 dddes ]_’}E}Lh RepE mASE R Ak
3rd 0362 0656 0965  -0943 HArgod A% 2F9HHE AAHA AR, A48
4th 0554 0087  -0.105  -0589 . e .

87" 1st -0.387 1.367 -1.170 -0.838 2 dAHoE AYEA P22 AP Si0r-Si
2nd 1150 0650  -0175  -0.066 gAaMAe §902 QA% P Az By
3rd 3477 0.651 0294  -0.075 GAA T“J POs P, B522)
4th 0216 0362 1041 -1032 S0z 9% NH;-No& uehdc g9l 3

88" 1 -0758  -0731  -1469 0.682 . N .

2?01 0179  -0446  -0.161  -0.047 S84 YR RatEFoR FHAET, a2 B
3rd 0312 -0.779 0.143  -0722 2932 A A2EANY S/ A B
4th -0946 0256 1118 -0.463 O . g i

89" Ist 1229 -1417  -0293 0.276 HAFoz WEHA ReFoz M=o At
2nd 1240 -0.902 0.308 2.043 . -

b 0818 0180 0322 | lo8 AZEZ 133¥9)9) Yelve 4 892 2
4th 2013 -0233 0883 0.681 Fsl WAF peo) 2L Aoz Mz A2

90" st -0850  -1502  -0.704  -0637 )
ond | -0469  -2635  -0032 0283 Aol d(-)e F#g Jehlle gHo] ge e
3rd -0391 0095 1436 -0.504 = S HalEAbal 1w 10
4th -0933 0515 0718 -0.101 HASAA B8 2R wHo] BE Ao

91" 1st -0.255 0.073 -1.619 -0.021 2 A9,
ond | -0264  -0.439 0103 -0.602
3rd 0130 0079 -0415 0.024
4th -0508  -0312 0753 0.247

Table 7. The principal component for each station and season

Component 71 Z2 73 74
Total NOs; -N, T-N $S, Salinity W.T., DO Si02-Si
I site-1 NO3; -N, T-N DO Si02-Si Salinity |
Each ; —
. site-3 NHs-N, T-N W.T. SS DO
stations
site-5 NHs-N, T-N ss W.T. | SiOrsi
1st NOs -N, T-N PO, -P W.T. r NH3-N
{march) SiOx-SiNO; -N -SALINITY SS ¢4
2nd NHs-N, ~W.T.-Si0s-Si NOs -N PO -P
NOs3 -N
Each (June) T-N -DO
seasons 3rd NOs -N, T-N -DO ~NHs-N Si02-Si
(August) -W.T.
4th T-N, NO; -N “W.T. ~NH;3-N “POs -P
(October) NO; -N DO
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