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Evaluation of Water Quality using Principal Component Analysis
in the Nakdong River Estuary
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“Pusan Development Institute.
(Manuscript received 25 September 1997)

This study was conducted to evaluate water quality utilizing principal component analysis in the Nak-
dong River Estuary. From the results of analysis, water quality in the Nakdong River Estuary could be ex-
plained up to 65.3 percentage by three factors which were included in river loading(wastes from the Nak-

dong River and rainfalls ;

39.1%), sediment resuspension(13.7%) and metabolism(12.5%). In the eastern

part of estuary in flowing the Nakdong River, river loading factor score(factor 1)was higher than that in

western part.

Sediment resuspension factor score(factor 2) was high in shallow water, while metabolism

factor score(factor 3) was high in deeper water. For seasonal variations of factors score, factor 1 was high-

ly related to rainfall season.
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Fig. 1. Location of sampling stations in the Nak-
dong River Estuary.

99 H3 62 YT 8/ #3AME Ao,
19941 129438 1995 12717 o 234 £ 2430
AA F24E A5stl £AHL Yk AL
A% CODE ZAAEH(1992), A %-& Salinometer
(TsurumiA}, Model E-1), Chlorophyll-a¥ Strick-
land & Parson®] ¥4#(1972), 183 JJdFE
Standard method, APHA(1985))| ule} 2} akalgd o).

EAsHA ddF A& o, ol B3 Ay AA
2 7)o fYo2 BRI o] #FE ¥ e A7
Lqle] o, AAEAE BAEA Bl FAHS
Zte] BAE 2o} 1A stw FH#3A e 20 F
Wk, 2 WS ABPde o] 4% o T4
Ao & WY A 7R @z adE FE B4 L
2 ¢ FAAZSE 2 AH S FE31= FoAA
E 2AFEHE ol &3dd. 28w 359 9L 2
F27F Ao 1.00]4e] Eejo} k= 7|E 3lollA
o] Fol FrHZ, 1993).

oot fo au by
R

1

2.2 8el9] A
A= Fubge]
ool =
_%

ke g

,ol™
AW SrE o™ Q917 WA BA YA E 4
28 4 glA ot ofw Zpzhe] g9le ME E]AS
A8 52 3l Varimax3| guby o 7 27+ 48}y
o}

2.3 8¢ 54

120 6 24
-~ 0O
—o— COD
5 20
001 o cne
« .}
80 = =
3 a 9
Z o0 38lue gy
2 8|" 2
o
«w© 20 |s ©
20 1 )
0 Q [ o
O95J) F F MMAAMMY) JJJAASS OCONND
Time(month)

30 k'] 10
25 25 .
~2° 20 _ T
[3 3 > 06 8
a * 3 a
8151 = L= [
z © = 3
5 %] £ | oag
O w © -4
s s 02
0o 4 000
DI F FMMAAMMI) J JIJAASSOONND
Time(month)

140 - — ] 50
—— DO
120 { —— COD
—o— Chl.a s 40
100
Elwn
oy (=
g 80 . g ES
o] a hid
o & O |2 =
O o
40 2
0
2 i
i
ol ¢ %L T 0
09534 F F MM AAMM) J JJAASSOONND
Time(month}
10 35 ; 80 10
30
° 25 7 09
8 08
20 .
7 15 0
— . 10 50 = E
€ 61T ¢ S| ®a
Q * E) 2
g 5{>¢0 4 Ft 05Q
z ® = K
< £l o4
o « 0 S Q
3 03
20
2 02
1 4 o o1
o - 2 a .Y 2 ° 000
D98J) F F MMAAMMYI) JJJAASSOONNKD
Time(month)

Fig. 2. Seasonal variation of water quality at st. 3
and st. 5 in the Nakdong River Estuary.
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Table 1. Range and mean values of water quality in the Nakdong River Estuary

St. No. 1 2 3 4 5 6 7 8
Temp(T) Mean 14.0 13.9 14.2 15.0 15.3 14.9 14.5 15.0
Range 45~254 1.8~26.0 3.5~249 46~27.0 6.5~26 4 7.3~249 5.5~25.3 5.5~25.5
H Mean 8.03 8.05 8.10 8.08 §.11 8.20 8.08 8.14
P Range | 7.72~837 | 781~8.38 | 7.91~841 | 7.58~841 | 7.52~8.38 | 7.95~8.54 | 7.88~8.40 | 7.88~8.70
Salinity (%) Mean 27.59 21.42 28.67 20.11 25.79 30.48 30.74 30.74
Range |[11.86~32.68 | 2.60~32.44 | 10.42~32.92| 1.25~32.35 | 0.24~32.77 | 11.77~33.73 1 14.70~33.79 | 12.46~33.62
Trans.(m) Mean 0.6 0.5 1.2 1.1 1.7 2.0 0.9 1.0
Range 0.4~09 0.4~0.7 04~22 02~21 0.2~4.1 0.6~4.5 0.5~18 0.5~1.8
TSS(ng/ ¢ ) Mean 17.77 17.28 12.90 12.34 11.05 9.27 14.61 13.80
Range | 8.94~50.21 | 6.43~37.43 | 7.34~26.97 | 4.17~39.75 | 3.10~47.20 | 2.25~32.02 | 6.93~29.08 | 4.48~31.22
VSS Mean 2.73 3.18 2.72 292 2.40 250 224 2.26
(mg/ ¢) Range | 0.22~4.88 | 1.19~6.41 | 0.56~5.01 | 1.09~7.25 | 0.49~6.40 | 0.66~6.71 | 0.63~3.95 | 0.32~4.85
DO Mean 72 7.7 71 81 7.6 8.1 7.2 7.3
(mg/ ¢) Range 23~98 3.4~114 53~9.7 3.9~118 35~99 5.7~10.4 3.6~9.5 3.5~10.1
COD Mean 2.16 2.62 2.02 284 2.21 2.24 2.17 2.19
(mg/ ¢) Range 1.00~3.40 | 0.85~4.11 | 1.20~3.07 | 1.47~4.98 | 097~4.72 | 0.94~3.84 | 0.82~3.14 | 0.81~3.54
NH, -N Mean 0.306 0.494 0.199 0.840 0.361 0.139 0.148 0.122
(mg/ 1) Range {0.043~1.120 | 0.414~1.623 | 0.041~0.565 | 0.188~2.608 | 0.035~1.937 | 0.004~0.500 | 0.037~0.525 | 0.028~0.463
NO;-N Mean 0.021 0.040 0.015 0.043 0.023 0.012 0.013 0.013
(mg/ 1) Range |0.001~0.107 | 0.001~0.126 | 0.001~0.084 | 0.001~0.131| ND~0.123 | ND~0.085 | ND~0.0797 | \ND~0.090
NO;-N Mean 0.303 0.904 0.248 1.013 0.443 0.224 0.209 0.205
(mg/ ¢) Range |0.082~1.021 | 0.130~2.512  0.043~1.051 | 0.260~2.562 | 0.085~2.479 | 0.023~1.021 | 0.049~0.750 | 0.037~1.062
PO, -P Mean 0.041 0.030 0,026 0.026 0.021 0.016 0.025 0.020
(mg/ ¢) Range |[0.005~0.099 | 0.010~0.080 | 0.002~0.071 { ND~0.078 | 0.002~0.061 | 0.002~0.038 | 0.008~0.053 | 0.003~0.045
Chl-a Mean 3.60 8.10 8.30 10.57 6.95 10.82 2.62 3.86
(/¢) | Range | 0.67~25.67 | 1.21~26.64 | 0.45~13.62 | 257~2578 | 131~35.74 | 1.08~97.34 | 0.45~7.97 | 053~12.81
Table 2. Eigen value and cumulative percentage of  Table 3. Rotated factor matrix extracted from prin-
factors cipal components analysis
Factor Eigen value Percentage of Cumulative Variable Factor 1 Factor 2 Factor 3
variance Percentage Temp. 0.556 | 0.328 —0.257
1 5.081 39.1 39.1 pH —0.241 ~0.192
2 1.775 13.7 52.7 salinity -0.839 —0.159 0.315
3 1.629 12.5 65.3 Trans. -0.132 —-0.652 0.296
4 0.935 7.2 72.5 TSS —-0.012 0.862 —0.188
5 0.800 6.2 78.6 VSS 0.309 0.833 0.206
6 0.675 5.2 83.8 DO —0.162 —0.346 0.688
7 0.590 4.5 88.3 COD 0.759 0.401 0.026
8 0.479 3.7 92.0 NH;'-N 0.735 -0.034 0.047
9 0.387 3.0 95.0 NO; =N 0.787 0.121 —0.440
10 0.233 1.8 96.8 NO; —N 0.791 0.046 —0.251
11 0.198 1.5 98.3 PO.® - P 0.119 -0.505 | —0.595 |
12 0.137 1.1 99.4 Chi-a | 0.519 ! 0.373 0.517
13 0.081 0.6 100.0
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