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ABSTRACT

pp. 625-632

The study of water environment system using a multivariate analysis in Changnyeong-Haman weir section has been conducted.
The purpose of this study is to establish better understanding related water qualities in the Changnyeong-Haman weir
section which can provide useful information. The data were consisted of water quality data and algae data including
WT(water temperature), pH, DO, EC, COD, SS, T-N, NHs-N, T-P, PO4-P, Chl-a, TOC, d-silica, t-silica, Cyanobacteria, Diatoms,
and Green algae. Statistical analyses used in this study were correlation analysis, principal components, and factor analysis.
According to correlation analysis on COD and TOC, it revealed that the each value of correlation coefficient was 0.843.
On the other result, a negative correlation was observed between diatoms and d-silica. Furthermore, the results of principal
component analysis to the overall water quality were classified into four main factors with contribution rate 81.071%.
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Fig. 1. Box plot of major water quality parameters in Changnyeong-Haman weir section.
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Fig. 1. Box plot of major water quality parameters in Changnyeong-Haman weir section. (continued)
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G5 TN e Sagwy gupde e WA EROTOPFO7) HiEelHKappers
. 8 1980; Kim et al, 2002). T]29| Chl-a =X=2} QAFH Q]
Hall 2ARRE o2 =4 ARE o] §ste] 24
N Freto]l AdAeTE 026382 dEUoHAL Fh
St A3HE Table 1o YR QITE =23 DOS] AFd
QFO] AAS —0.089K T 2 A0 R Hol UFi)
A7 0.719(p<0.0)2A 59 A4S Ed=d, A AIRESSE QU obmuobAd X Anoh
ol EIF wErE Ak %—SHE7 sot= v o]A]—O; ojé OT utﬂ; o Eezo _;;z‘;}u_g_o] o] OLE;:rLg}
FAA AFgon & 5 ok A7 HERG TN o — T o O e e m T
_ _ T YA 3tH(Schimdler et al. 1971; Song et al, 1995;
gt A 4= 0.803(p<0.01) &2 70*6& ol TS B .
foul, ol WeAY eqEdel Eyms mrg NN LI 5
SRS, AR B AR AR AT IF o g &
o] A Yety= Ao g ddHn) f7E (HHAE : TeT obwTE =
¢l COD&} TOCY] AHAE AHEH 0.843(p<0.01) PR L] A 27 ATEAS =
24 7R ok S Holw, 3 T-P} COD, 8 ZAAA o2 RUE YT (R E o] &5t &
SS, TOCo] th3t ArA L= Z+zF 0.609, 0.650, A3t Au}E Table 290 Ve QIth t-silica®}t d-silica?]
0.465(p<0.01) H-F2] ¢Fo] A& Hol, f7|=4dxt g2 v etk A et e, 272t dsilica®)
AAIEe e HEHo et AWAdS HoFUn 1 ‘FEIA A —0.466(p<0.01) 02 0] RIAIE it
Table 1. Pearson correlation coefficient among the water quality parameters
WT pH DO EC COD SS T-N | NHs-N | T-P | PO,P | Chla | TOC
WT 1| -0.030| -0.719" | -0.269 | 0.352 | 0.190 | -0.507 | 0.061 | 0.387 | 0.419 & 0.108 | 0.233
pH 1/ 0441 0.231 | 0.080 | -0.265 | 0.054 | -0.197 | -0.355 | -0.485 | 0.479 | 0.127
DO 1 | 0.254 | -0.116 | -0.281 | 0.416 | -0.211 | -0.415 | -0.549 | 0.319 | -0.018
EC 1 | 0.282° | -0.287 | 0.803 | 0.097 | -0.167 | -0.230 | 0.179 | 0.437
COoD 1 | 0.255 | 0.310 | 0.162° | 0.609 | 0.358 | 0.429 | 0.843"
SS 1 | -0.152° | 0.003 | 0.650 | 0.367 | 0.010 | 0.048
T-N 1 | 0.040 | -0.018 | -0.113 | 0.135 | 0.435
NH;-N 1 | 0171 | 0182 | -0.172 | 0.233"
T-P 1 | 0748 | 0.128° | 0.465
PO,-P 1 |-0.232"| 0246
Chl-a 1 | 0.409
TOC 1
*: p<0.05, ** : p<0.01
Table 2. Pearson correlation coefficient among the water quality parameters and algae
NP ratio d-silica t-silica Chl-a Cyano Diatoms Green
NP ratio 1 0.119 0.093 -0.115 -0.287" -0.008 0.144
d-silica 1 928" -0.412" -0.386 -0.466 -0.146
t-silica 1 -0.315 -0.404" -0.447" -0.077
Chl-a 1 -0.050 0.232 0.278"
Cyano 1 0.120 0.208
Diatoms 1 0.191
Green 1
"1 p<0.05," : p<0.01
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component Initial eigen values Extraction sums of squared loadings
Total Variance (%) | Cumulative (%) Total Variance (%) | Cumulative (%)
1 3.708 33.707 33.707 3.708 33.707 33.707
2 2.763 25.121 58.827 2.763 25.121 58.827
3 1.317 11.976 70.803 1.317 11.976 70.803
4 1.130 10.268 81.071 1.130 10.268 81.071
5 0.759 6.897 87.968
6 0.525 4.769 92.737
7 0.343 3.121 95.858
8 0.130 1.179 97.037
9 0.121 1.102 98.139
10 0.110 0.998 99.138
11 0.095 0.862 100.000
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Table 4. Rotated component matrix by factor analysis

component
1 2 3 4

WT 0.317 0.113 -0.884 0.085
pH 0.331 -0.575 -0.048 -0.603
DO -0.020 -0.305 0.687 -0.470
EC 0.550 -0.346 0.565 0.183
COD 0.895 0.294 -0.071 -0.011
SS 0.030 0.828 -0.098 -0.175
TN 0.464 -0.056 0.813 0.128
NH;-N 0.172 -0.064 -0.041 0.766
TP 0.420 0.824 -0.198 0.125
PO,-P 0.189 0.680 -0.302 0.371
TOC 0.924 0.101 0.052 0.106
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Fig. 4. Component plot in rotated space.
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