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, 2001),

(

2000

1994

1998
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100

10km

12km



10 /sec

( , 2000).

1994 1999

1995

20 /sec

10 /sec

10 /sec



1994 327,504 84,329 411,833
1995 510,867 87,505 598,372
199% 512,299 91,340 603,639
1997 512,953 94,725 607,678
1998 513,110 95,170 608,280
1999 514,523 96,664 611,187
, 2000
5)
1998
2.
(
Y ear
1 2 3 4 5 2 3 4 5
1995 - - 8 17 261 286 1 1 3 23 196 224 510
1996 3 8 16 17 325 369 1 2 4 18 229 254 623
1997 4 7 22 21 344 398 1 2 4 15 257 279 677
1998 6 7 23 22 550 608 1 2 4 12 378 397 1005
1999 - - - 6 520 526 1 3 2 13 403 422 948

, 2000



199%

1995
199%
1997
1998
1999

14,407 2,927 31,134 268,708 74,763 10,716 52,316 1,711,083 2,166,054
17,127 3,028 31,910 282,666 75,620 14,203 74,768 1,968,808 2,468,130
18,015 3,257 40,063 250,544 70,839 15,096 85,005 1,926,307 2,409,126
14,844 3,077 35,713 233,729 60,378 14,286 98,837 1,848,983 2,309,847
24,889 3,080 38,866 204,697 52,836 13,367 94,943 2,028,457 2,461,135

1997

, 2000

, 1998



1995 1996 1997 1998

22000 16,000 25,000 15,000 42,000 34,000 36,000 20,000
1,726,591 174,760 1,774,196 173,950 223,823 159,998 181,401 141,348

450 383

1,688 1483 1,748 1535 1,747 1,505 3580 3,408

1,750,279 192,243 1,800,944 190,485 267,570 195503 221431 165,139

. 99 . . 2000, 2000.
5 . CcoD
, T-N, T-P
( I)
( IN) ( IN) ( IN) ( IN)
coD 40687.1 8190.2 66203 1257
(35.31%) (7.1%) (57.5%) (1.2%)

TN 5523.3 1504.3 198.2 99.4

(75.4%) (20.5%) (2.7%) (1.4%)
T.p 11615 2723 198.2 35

(71.1%) (16.6%) (12.1%) (0.2%)

, 1998
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10
(T emp), (pH),
(DO), (COD), (SS),
(NHs-N), (NO:-N), (NO:-N), (T-N),
(PO:-P) 1986
1994 1 2000 12 7

2,5 8 11 4
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(factor analysis)

(factor analysis)
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(principa

| components analysis or component analysis)
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gonal rotation)
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1994 2000
10 6
COD  SS(r=0.398), COD  NHa- N (r=0.398) NHs-N  T-N
(r=0670), T-N  NO:-N(r=0457), NO:-N  PO.-P(r=0.746), NOs-N
T-N (r=0.792) , DO COD(r=-0.301), DO
NHs-N (r=-0481), T-N(r=-0567), pH NO.-N(r=-0711), pH PO.-P

(r=-0878) ,

Corr. Temp pH DO COD SS NHs-N NO:-N NOs-N T-N PO.-P
Temp 1.000
pH 209 1.000
DO -.078 .113 1.000
COD -.073 -.091 -.301 1.000
SS -010 .40 -.238 .398 1.000
NHs:-N .049 -.107 -314 340 .110 1.000
NO.-N -.093 -.711 -.05 .037 -.013 .154 1.000
NOs-N -.227 -.155 -.044 210 .069 275 358  1.000
T-N -.107 -.224 -.187 352 .069 670 457 792 1.000
PO.-P -.105 -.878 -.052 .017 -.043 .058 746 096 .171 1.000
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10

(Eigen value) 7
1 4
10 10 1 3.20
32.97%
1 3197%
2 4 (percentage of variance)  20.77%,
13.31%, 10.82% 1 4 (Cumulative
percentage) 76.88% 76.88%
1  PO:-P, NO:-N, 2 NHs-N, T-N, NOs-N, 3 SS,
COD, 4 Temp
7.
% %
1 3.20 3197 3197
2 2.08 20.77 52.74
3 133 1331 66.05
4 1.08 1082 76.88
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V arimax

8
1 PO:-P, NO:-N (+) pH
) 2 NH:-N, T-N, NO:-N +)
3 SS, COD (+)
4 Temp (+) DO
(-) 4
8.
1 2 3 4
PO.-P 0.96 -6.27x 10° -243x 10° -1.02x 102
pH -0.94 -537x 10-? -644%x 10°? 841x 10°
NO:-N 084 0.313 -523x 1072 -356x 10°?
T-N 0.18 0.95 0.12 -1.28x 10°?
NO:-N 960x 10° 0.83 -1.11x 1072 -0.33
NHs-N 438x 10 0.70 0.28 0.36
SS -583x 1072 -569x 1072 0.80 -0.13
COD 451x 10 0.29 0.75 -6.75x 1072
DO -0.12 -0.12 -061 -041
Temp -0.12 -8.78x 1072 -8.79x 1072 0.85
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SS, CoD (+) , SS, NHs
-N, T-N, COD (+) , pPH (-)
: pH (+) , PO:-P (-)
, Temp (+) , DO (-)

, , DO, T-N, COD, PO:-P 4

9.
( %)

1(31.63) T-N, COD, SS, NOs-N, NO:-N, -Temp,
2(20.10) pH,
3(13.21) PO.-P, DO,
4( 961) NH:-N
1(35.58) NHs-N, SS, -pH,
2(28.06) T-N, NOs-N,
3( 9.18) T emp, COD
4( 747) NO:-N, DO, -PO:-P
1(33.95) DO, pH, NHs-N, -POs-P
2(24.33) T-N, NOs-N
3(10.65) COD, Temp,
4( 855) SS, NO:-N
1(28.76) -DO, Temp, COD, PO.-P
2(19.79) T-N, NO:-N, -pH
3(16.37) NHs-N, SS, NO:-N
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7
1) 1
7
10
7 1.0
47 AT% 1
1 4747%
2 22.82%
70.29% 1 PO:-P
, 1 PO:-P
1 1, 5,
2, 3, 4
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PO.-P, T-N, SS, pH

1 3.32

PO:-P

70.29%



10. 1
% %
1 332 47 47 47 47
2 160 2282 70.29
11. 1
1 2
1 060 046
2 167x 10°° 0.86
3 0.30 058
4 0.13 0.88
5 0.84 045
6 083 0.25
7 0.79 -0.36
2) 2
7
7 10 409
58.36% 2 T-N
1 58.36%
2 16.07% 1
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74 44% 2 T-N 74 44%
, 2 T-N
1 1, 2, 3, 4, 5, 6
2 7
12. 2
% %
1 4.09 58.36 58.36
2 1.13 16.07 7444
13. 2
1 2
1 0.74 0.39
2 0.88 541x 102
3 0.90 0.33
4 0.77 055
5 059 -487x 102
6 0.82 -7.84x 102
7 -266%x 10 0.9

- 29 -



7
14
7 10 1 468
66.83% SS 1 6683%
2 15.14% 1 2
81.97% SS 81.97%
, SS 1
2, 3, 4, 5, 1 6, 7
14. 3
% %
1 468 66.83 66.83
2 1.06 15.14 8197
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1 2
1 042 084
2 0.82 0.22
3 0.86 0.38
4 0.93 0.24
5 0.91 0.24
6 049 0.68
7 8.04x 10°? 0.88
4) 4
7
16
7 10 433
61.78% 4 pH
1 61.78%
2 15.39% 1
77.17% 4 pH 77.17%
, 4 pH
1 2, 3, 4, 6 2 1,
5, 7
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16.

%

%

433 6178 6178
1.08 15.39 77.17
17.
1 2
1 050 067
2 0.69 0.48
3 074 051
4 087 7.25x 10
5 6.22x 10 0.94
6 0.92 0.24
7 0.30 0.74
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1997

, 1998
3
12 1994 1 2000
12
7
(Eigen value) 1.0
, 1
(Cumulative percentage) 65.86%

65.86%

1 “ v , PO:-P

(+) pH )

PO.-P pH
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-) (+)

pH
3 “
, SS COD (+)
(-)
NO:-N, NOs-N
NHs-N NO:-N, NOs-N
4 “ ”
, DO (-)
31.97% 1 20.77%
, 1995
( , 2000)
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NHs-N

SS, COD (+)

, SS, NHs-N, T-N, COD (+)

, PH (-)
pH (+)
PO-P () ,
pH
Temp (+) DO (-)
PO:-P, T-N, SS, pH

7

2 T-N ,

7 2
5
1 3 PO.-P, SS
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56,7

pH

0022 /¢

-)

15:1(

2,3 4,6

0013 /¢ (

, 1999)

N/P
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1, 5 7

( , 2000)

, 1972)

COD



1994

2000 ,
10
1 4
1 31.974%
1 31974%
2 4 20.766%, 13.311%, 10.824%
1 4 76.876%
76.876%
2 4
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(

N/P

, 1999)

PO.-P, T-N, SS, pH

1791
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(1) : 48 53
(11) : 9 9%
2000

, 2000

, 1994 2000

, 1995; (30) : 467

, 1990

, , SPSSWIN

, 1999

479

, 1999

, 1997
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Boente. G, Larumbe. A, Monserrat. J, Multivariate statistical analysis of
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ABSTRACT

Evaluation of Youngil coastal area water
quality characteristics using Factor analysis

Chang- Su YI

Department of Environmental Science
Graduate School of

Health Science and Management
Yonsei University

(Directed by Professor Yong Chung, Ph.D)

The quality of water in Youngil coastal area is getting worse
due to the sewage and waste water from the surrounding
industrial complex.

It is not sufficient to evaluate variation of complex and
diverse marine water quality characteristics merely by basic
statistical approach and simple regression. on the contrary, the
Factor analysis method is an useful tool to evaluate of water
quality characteristics.

In this study 10 items of surface water quality of Youngil
coastal area were analyzed and samples were done four times a
year periodically from January 1994 to December 2000
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From the factor analysis, cumulative percentage of variance
from  Factor to Factor was 76.876%. Factor was
artificial pollution pattern by domestic sewage and determined as
phosphorous. Factor was artificial pollution pattern by domestic
sewage and industrial farms determined as nitrogen Factor
was artificial pollution pattern by industrial wastewater and
determined as chemical oxygen demand Factor was physical
property pattern and determined as temperature and dissolved
oxygen.

The main factors are organic matters inflow patterns in spring
and summer, metabolism pattern in autumn and change of climate
in winter. in addition, From the factor analysis for sampling site,
the main factor are site 7, 5

Normally, the criteria COD has used for typica marine
pollution index. but it is not practical to use COD for Y oungil
bay because the main factors were identified as phosphorus and
nitrogen. therefor, these are marine pollution index is better than
COD

It is not sufficient to evaluate water quality in Youngil coastal
area by a few kind of physiochemical items and nutrient items.
therefore biological study consider to generate comprehensive
results.
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