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This study was conducted to evaluate characteristic of water quality in coastal sea of Inchecon using a multi-
variate analysis. The analysis data in coastal sea of Incheon was aquired by the NFRDI data which was sur-
veyed from March 1997 to November 2003. Eleven water quality parameters were determined on each survey.
The results were summarized as follow ; Water quality in Incheon coastal sea could be explained up to 64.62%
by three factors which were included in loading of fresh water and nutrients by the 1and(36.98%), seasonal var-
iation(16.19%), and internal metabolism (11.24%). The results of time series analysis by factor score, in case of
factor I, station 1 influenced by Han river was shown to high factor score and station 3 located by outer sea
was shown to low factor score. In case of factor 2, station 1 was appeared to high variation and station 3 was
appeared to low variation. The result of cluster analysis by station was classified into three group that has dif-
ferent water quality characteristics. Especially, station 1 which affected by Han river and station 4 which af-
fected by sewage treatment plant was appeared to considerable water quality characteristics against other station.
In yearly cluster analysis, three group was classified and water quality in 2003 years due to high precipitation
was different to another year. It could be suggested from these results that it is important to control discharge
of fresh water by Han river and sewage treatment plant for water quality management of coastal sea of Incheon.

Key Words : Incheon coastal sea, Multivariate analysis, PCA, Time series analysis, Cluster analysis, Factor load-

ing, Factor score
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Fig. 1. Map of sampling station in coastal sea of
Incheon.
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Table 1. Mean values of water quality constituents during 1997~2003 in Incheon coastal seal3.87

e | Temp [ _Sal oH DO | COD |NH,;-N|NO,-N|NOs-N| DIN | DIP | SS
C %o mg/f | mg/l | mg/f | mg/¢ | mg/¢ | mg/f | mg/f | mg/t
1 13.87 23.03 781 771 1.74 0.25 0.05 0.83 1.14 0.05 112.28
2 1383 | 2726 | 787 | 774 | 142 | 021 | 004 | 061 | 08 | 005 | 5450
3 1394 | 2774 | 78 | 798 | 148 | 030 | 004 | 048 | 08 | 005 | 4711
4 1331 | 2979 | 798 | 867 | 171 | 02 | 003 | 03t | 05 | 003 | 279
5 1353 | 2996 | 797 | 854 | 146 | 016 | 002 | 025 | 042 | 003 | 2424
6 | 1355 | 2988 | 797 | 823 | 140 | 012 | 002 | 024 | 038 | 003 | 3153
7 1367 | 3027 | 797 | 821 | 140 | 009 | 002 | 021 | 032 | 002 | 293
8 1359 | 3064 | 797 | 829 | 139 | 006 | 001 | 019 | 026 | 002 | 3204
9 1329 | 3092 | 79 | 834 | 134 | 006 | 001 | 017 | 023 | 002 | 3360
10 1344 | 3071 | 79 | 820 | 133 | 007 | 001 | 017 | 025 | 002 | 3154
Table 2. Correlation matrix among 11 variables
| Temp ar pH DO COD |NH:s-N|NO;-N|NOs-N| DIN DIP SS
Temp 1.000
g2 | —435 | 1000
pH | -039 | 353 | 1000
DO | -683 | 331 | 128 | LOOO
COD | -15 | -084 | 072 | 324 | 1000
NH,-N| 204 | -329 | -006 | -220 | 085 | 1000
NO: -N 247 -577 -.206 -.244 .003 555 1.000
NOy-N| 137 | -717 | 208 | -115 | 059 | 304 | 613 | 1000
DIN | 191 | -715 | -247 | -180 | 089 | 636 | 733 | 9% | 1000
DIP | 033 | -408 | -257 | -092 | -028 | 259 | 329 | 380 | 420 | 1.000
SS | -19 | -038 | -142 | 047 | 087 | -031 | 004 | 070 | 054 | 145 | 1000
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Fig. 2. Plotting of Eugenvalue extracted by PCA.
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Table 3. Eigen value and cumulative percentage of BlE F402FE(pHE Ao HiHEs i3

factor ASS)e #o AAREFE ztn g
AR ;ﬂ;ﬂ BAL 9% =3 9% a4 li} 1%*610} 9;1‘:‘:‘ Zig.i %g‘ﬂql,\i_o,] _?_og
R F @5 o @ dTdelAe deEs
L | 08 0983 | 8 g gez we d29s9 9de wA% o,
2 1.782 16.199 53.181 Table 1& B¥ & & gIo] §Aof4 BojdFs
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Fig. 3. Factor loading after varimax rotation for variables.
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Fig. 4. Factor score for spatial variation in coastal sea of Incheon.
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