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Evaluation of the Suyeong River by Multivariate Analysis
- Principal Component Analysis and Factor Analysis-

Dong-Min Kwon', Eun-Hee Yoo, Ki-Won Kwon and Jae-Hun Bin

Division of Environmental Research

Abstract

This study was conducted to evaluate water quality using pollution data obtained by monitoring measurement

during the period 2004-2008 in the Suyeong river.

Ten water quality parameters were determined on each sample. The results were summarized as follow ; Factor

analysis/principal component analysis (FA/PCA) identified four principal component in entire sampling station, three

principal component main stations by month and season.

Primary pollutant source of Suyeong river was investigated 51 ~ 53% influenced by intenal production of organic

matter and 9 ~ 10% influenced by seasonal factor.

It could be suggested from these results that it is very important to reduce nutrition salts load for the control of

the water quality in Suyeong river
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Fig. 3. variation of water quality in each site of Suyeong River
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Table 1. Correlation matrix of sampling site

Variable Temp. pH DO BOD COD SS N TP Chl-a Cond,

Temp 1.000
pH  0.151* 1.000
DO -0.175*  0.548" 1.000
BOD  -0.009 0.058 -0.010 1.000
COD  0.034 0.179*  0.121 0.735™  1.000
SS 0.148* 0.168*  0.087 0.457*  0.604** 1.000
TN -0.134*  -0.183*  -0.165* 0.380*  0.321*  0.062 1.000
™  -0.016 -0.271%  -0.260*  0.331%*  0.299* 0.144* 0.591% 1.000
Chl-a  0.136* 0.192=  -0172* 0302 0647 0523  0.083 0.104 1.000
Cond. -0.137* -0.378%  -0.244*  -0,166*  -0.191*  -0.058 0.168*  0355*  0.062 1.000

Temp 1.000
pH 0.084 1.000
DO -0.374%  0.425" 1.000
BOD -0.113  -0.2218*  -0.146 1.000
COD -0.051 -0.090 -0.035 0.708** 1.000

b SS 0.099 -0.030 -0.090  0.479*  0.634* 1.000
TN -0.078 -0.187* -0.165 0511 0.362* 0.108 1.000
TP -0.023 -0.224*  -0.324 0615 0496  0.258* 0478 1.000
Chl-a 0.034 -0.081 -0.083 0.282=  0.722%  0.570* 0.070 0.108 1.000
Cond. -0.226* -0.180 -0.143 0.167 0.181* 0.098 0.170 0.228* 0.083 1.000
Temp 1.000
pH 0.036 1.000

DO -0.602# 0.203 1.000
BOD -0.133 -0.284 -0.162 1.000
COD -0.120 -0.076 0.023 0.807* 1.000

SS 0.119 -0.083 -0.177 0461  0.601™ 1.000
TN -0.185 -0.281 0.042 0.576"  0.484™ 0.114 1.000
TP -0.001 -0.270 -0.282 0.766*  0.603** 0.304 0.540* 1.000

Chl-a -0.011 0.125 0.042 0.202 0.595%* 0.585"* 0.040 0.013 1.000
Cond, -0.294 -0.187 0.131 0.134 0.163 -0.067 0.214 0.277 0.099 1.000

# Correlation is significant at the 0.01 level, * Correlation is significant at the 0.05 level

4.0 4.0 4.0
o 30 o 30 030 |
3 = =)
Y © ©
z 20 Z 20 220 |
Q 0] [}
i g 2
1.0 1.0 1.0 |
0.0 0.0 0.0
12345678910 123 4567 8910 123 45 6 7 8 910
Component number Component number

Component number

(a) (b) (©)

Fig. 4. Scree plot entire sampling station(a), main stations by month(b) and season(c)
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Table 2. Initial eigenvalues explain of factor
Component Initial eigenvalues
Total % Variance % Cumulative
(a) (b) (© (a) (b) (© (a) (b) (©
1 2967 3.373 3.500 29.669 33.726 35.002 29.669 33.726 35.002
2 2.310 1.764 1.843 23.103 17.642 18.429 52.772 51.368 53.431
3 1.203 1.394 1.656 12,035 13.937 16.555 64.807 65.305 09.986
4 1.015 0.987 0.896 10.146 9.829 8.962 74.953 75.134 78.949
5 793 0.765 0.743 7.926 7.649 7.425 82.879 82.783 80.374
6 489 0.540 0.511 4.894 5.404 5111 87.773 88.187 91.485
7 384 0.425 0.325 3.8360 4,252 3.253 91.609 92.439 94.738
8 369 0.355 0.288 3.092 3.548 2.876 95.301 95.987 97.613
9 332 0.287 0.171 3.321 2.866 1.707 98.622 98.852 99.320
10 138 0.115 0.068 1.378 1.148 0.680 100.000 100.000 100.000
Entire sampling stations(a), main sampling stations by months(b) and season(c)
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Table 3. Rotated factor matrix extracted from principal component analysis

. a b C
Variable factor 1 factor 2 factor 3  factor 4  factor 1 factor 2 factor 3 factor 1 factor 2 factor 3
Temp. 0.231 -0.225 0.171 -0.804 0.104 -0.236 -0.857 -0.112 0.023 -0.862
pH 0.322 -0.310 0.601 0.256 0.174 -0.625 0.217 -0.614 0.227 0.147
DO 0.256 -0.299 0.390 0.684 0.096 -0.474 0.740 -0.280 0.032 0.854
BOD 0.443 0.685 0.318 -0.038 0.577 0.628 0.056 0.780 0.475 0.018
COD 0.746 0.494 0.255 0.030 0.874 0.345 0.070 0.508 0.792 0.137
SS 0.796 0.128 0.074 -0.113 0.811 0.082 -0.135 0.154 0.816 -0.225
TN 0.019 0.818 -0.133 0.095 0.184 0.671 0.067 0.732 0.122 0.235
TP 0.137 0.707 -0.383 -0.074 0.319 0.712 -0.141 0.843 0.235 -0.085
Chl-a 0.883 -0.11 -0.101 0.043 0.851 -0.106 0.046 -0.133 0.861 0.076
Cond, 0.066 0.012 -0.915 0.098 0.016 0.501 0.268 0.386 -0.062 0.455
Rotation Method : Varimax with Kaiser Normalization
Entire sampling stations(a), main sampling stations by months(b) and season(c)
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Fig. 5. Factor loading after varimax rotation for variable

month(b) and season(c)
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Fig. 6. Factor score for monthly variation of entire sampling station
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