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Abstract : The study of water environment system in Changnyeong-Haman weir section using a statistical analysis has been
conducted. Statistical analyses used in this study were the correlation analysis, the principal components, and the factor analysis.
The purpose of the study is to establish better understanding of relationships between water quality factors in the Changnyeong-
Haman weir section which can provide useful information to manage Nakdong river. According to correlation analyses on COD
and TOC, it revealed that the value of correlation coefficient was 0.844. Furthermore, the results from the principal component
analysis categorized the water quality factors into three factor groups, the first principal factor group included COD, TOC, BOD,
pH, water temperature (WT). And, it was observed that the concentration of cyanobacteria in the water body decreased, while the
concentrations of the diatoms and the green algae increased after the events of rainfall.
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Fig. 1. Box plot of major water quality parameters in Changnyeong-Haman weir section,
o : outliers, *:values beyond 75th percentile

ol WhE AL R Fe Ao|7f A4 2 Ao uet < B, ole X7t 255 Ao ga=rt Hof
" E3E SDA|H O Aol 8 &5 & 53| TP, Chla Ae AR Aoz & 4 Aok TN A7 dEmEo
o] HwErh o2 Ago] uls] wA UpEhgth ol H4b s diE ARAISE 0715 (p<0.0D)E 7] 5o AR AN
} % | 3Hd QlZell fAls=E S4e 7}113 A7) wEel Bt upe} go] Rk oF ) oS Bylon, ol i

2 gt ool Ya it gt ke maael Ad Ldedo] 29E= =} Sites, AgskrE F
Azhm AL BEE §YEs d x]%:oi] ot % s A7l Fdol Hiek Sl A et ﬁi ek
Z=3a)7 AgEojof 3 Aoz Bolrh th §71E 7FHA|E2 CODE} TOCO] AHTA4E A K

M 0.844 (p<0.0)ZA] 73t oF9] AFAS Holy, E3t T-P
2 ¢} COD, TOCO| gt AATA 4= 242} 0.522, 0.527 (p<0.01

HEO] oko] AMuA-S Hol $7]|EAT} oA de] o9&
G5 FYTIE 70 £ ARE o]8ste] £AY o] dak AL BoFrk ole Gk Aere A ¢
Y AR 43S Table 10 UERHGITE 420 €2 S| YEoA Ay §71EAT} T-Pe] A 24
29 AASTF 0719 (p<O0.0DEA e o] AT M= & veht Qe

CheterA etalR| | 383 M25] 201644 28 |



74

J. Korean Soc. Environ. Eng.
et - e

120,00 B
100.00-] * *
~ 80007 = *
=) 8
£ *
=  50.00
w (=]
n *
40.00 * *
* * B *
*
20,00 g é %
0.00-
T T T T T T
Yd cD PJ sD HA IH
Monitoring sites
0.500
*
0.400 e
o *
iy g o
S 0.300- *
E
T ) o
S 02007 8
0.100 * é
0.000 %
T T T T T T
Yd cD PJ sD HA H
Monitoring sites
0.254 *
0.20 *
*
—_ o *
%', 0.157 g
o
E o o 8 °
o
[=RETE * s
o
0.05 é
0.00
T T T T T T
YJ cD PJ sD HA IH
Monitoring sites
120.00]
*
100.00] *
*
@ 80.00- ° o
E o
£
=) 8
£ o
£ 60004
o
ix
=
O  40.00-
20.00]
o
0.00] =
T T T T T T
YJ cD PJ sD HA H

Fig. 1. (continue)

Monitoring sites

TN (mglL)

NO3 (mglL)

PO4 (mglL)

TOC (mglL)

6.00-
5.00
4.00
3.00
[}
2,00 %
1.00
0.00
T T T T T T
vJ cb PJ sb HA H
Monitoring sites
5.000
4.000
3.000
2.000 %
1.000 =
0.000
T T T T T T
YJ cD PJ sD HA H
Monitoring sites
0.100
el
*
L o
0.080 (o)
s k3
g o
0.060-]
*
4 :
*
0.040 * 8 P g
o
= o o
0.020 é é
0.000 é
T T T T T T
YJ cD PJ sD HA H
Monitoring sites
6.00] o
4.00 *
o
o
2.00
o
0.00-
T T T T T T
Yd cb PJ sb HA H

Monitoring sites

| Joumal of KSEE | Vol.38, No.2 | February, 2016




A=A

o

olg3 452

) o

Korean Soc. Environ, Eng.

=

J.
Ssiols 72| $USY ol

Table 1. Pearson correlation coefficient among the water quality parameters

WT pH DO EC BOD COD SS T-N NHs-N  NOs-N T-P POsP  Chl-a TOC

WT 1 0.3327 -0.719™ -0242~ 0274~ 0538~ 0058 -0694~ -0325* -0.760" 0515~ 0394 0300™ 0.347™
pH 1 0172 0184 0490 0424 -0222 -0201 -0371 -0263™ -0.025 -0.290" 0474~ 0275
DO 1 0.237 0.104 -0257* -0.155* 0519~ 0094 0531 -0496 -0587 0117 -0196™
EC 1 0270~ 0378~ -0498~ 0715~ 0275~ 0641~ -0127 0005 0117 0.426™
BOD 1 0618~ -0201 0072 -0014 -0057 0288~ -0121 0.779* 0.630™
COD 1 -0.088 -0.042 -0055 -0168* 05227 0274 0523 0.844™
SS 1 -0.305™ -0.167* -0248™ 0264 0148 -0.102 -0.058
T-N 1 0.5256 0937~ -0205™ -0064 -0.081 0.161"
NHz-N 1 0.440™ 0098 0.193™ -0.173* 0.104
NOz-N 1 -0297 -0119 -0190™ 0.045
T-P 1 0.633™ 0.269~ 0.527*
PO.,-P 1 -0.169* 0221
Chl-a 1 0.502*
TOC 1
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Fig. 2. Relationship between Cyanobacteria concentration
and N/P ratio throughout in monitoring sites,

Table 2. Pearson correlation coefficient among the water quality

parameters and algae

2{2 Chl-a t-silica d-silica Cyano Diatoms Green
N/Pratio 1 -0125 -0047 -0.019 -0082 -0.169* -0.031
Chl-a 1 -0.349" -0473* 0323~ 0.286* 0272*
t-silica 1 0959~ -0056 -0035 -0.110
d-silica 1 -0.104 -0.079 -0.144
Cyano 1 -0,.095 -0,020
Diatoms 1 0.073
Green 1

* 1 p<0.05, ™ : p<0.01
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Table 3. Eigen values and cumulative percentage of factors

Initial eigen values

Extraction sums of

Compo- squared loadings
nent Total Variance Cumulative Total Variance Qumula—
(%) (%) (%) tive (%)
1 4741 36471 36471 3900 29996 29996
2 3032 23326 59797 3549 27300 57296
3 2074 15956 75753 2399 18456 75753
4 0992 7634 83.387
5 0.772 5939 89.326
6 0359 2759 92.085
7 0311 2390 94 475
8 0219 1687 96.162
9 0170 1311 97 473
10 0137 1055 98.528
11 0.093 0716 99.244
12 0062 0480 99.724
13 0036 0276  100.000

Table 4. Rotated component matrix by factor analysis

Component
1 2 3

COD 0.911 -0.037 0.146
TOC 0.861 0.019 0.263
BOD 0.850 -0.014 -0.174
pH 0.688 -0.208 -0.492
WT 0.658 -0.538 0.304
TN -0.116 0.963 -0.109
NOs-N -0.350 0.881 -0.127
EC 0.354 0.762 -0.262
NH3-N -0,087 0.753 0175
PO.-P 0.199 0.261 0.801
DO -0.078 0.420 -0.747
TP 0.596 -0.080 0,598
SS -0.175 -0.335 0.510
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Fig. 4. Component plot in rotated space.
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