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Multivariate Analysis of Water Quality Data at 14 Stations
in the Geum-River Watershed
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Dept of Civil and Environmental Engineering, Chungwoon University
{Manuscript received 10 March, 1999)

The monthly water quality data measured at 14 stations located in the Geum-River watershed were clustered
into 2 to 7 clusters. Furthermore, factor analyses were conducted on Gabcheon and Yugucheon to characterize
the water quality, based on the information obtained from the results of cluster analysis. The results of cluster
analysis show that the water quality characteristic of main stream of the Geum-River is somewhat different
from that of substream of the Geum-River. Furthermore, the water quality characteristic of Gabcheon which is
expected to have the most serious water quality problems in the Geum-River watershed shows the most
different water quality characteristic from Yugucheon. Based on the factor loadings in each factor, Gabcheon and
Yugucheon have their own water quality characteristics. This is mainly because of composite factors such as

different population density, industrial activities,

subwatersheds.
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and land use conditions in Gabcheon and Yugucheon

Geum-River water quality, cluster analysis, factor analysis
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Fig. 1. Samplmg stations in the downstream of Geum-

river from Daechung dam.
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Table 1. The average values of water quality variables
in the sampling stations

Smoig powpoocp s W P
station

Hod 8% 1% 0 468 B 180 008 174
Bgmg 867 386 S 916 MG 4% 08 50
Gomman 8771 386 620 DS 33 424 012 %08
Joko 000 3% 589 NS T 395 01 7
Guam 887 30 56T 0B 18 368 0K 27
Bajwn OB 368 G 10 T8 383 0% 743
Guggrrg 8B 398 638 169 206 345 01 7R3
Gichen  GEM  I0XB 11506 MO DMI9 958 0517 4074
Mhohen T8I 535 RIO 60 16 STB 04 4l
Vapcheon 10265 19 253 38N 6B 190 004 166
Jem 090 251 206 ATH &0 208 00D 180
Ganchon 98 376 S 665 &5 24 001 28]
Nosaden 915 200 32 801 T 258 004 1%6
Gl O7% 4618 6606 MW 7B 239 016 745

DO : Dissolved Oxygen {mg/l)

BOD : Biochemical Oxygen Demand (mg/})
COD : Chemical Oxygen Demand (mg/l)
SS : Suspended Solid (mg/)

TC : Total Coliform (MPN/100ml)

TN : Total Nitrogen (mg/l)

TP - Total Phosphorus (mg/l)

SC : Specific Conductance (micromhos/cm)
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Table 2. The Euclidean distance matrix of 14 sampling
stations using monthly water quality data
1 2 3 4 6 7 8 9 10 11 12 13
2.769
3315 09%
2933 0872 0883
2744 0518 0832 0391
2895 1.039 0983 0.246 0:548
3235 1.256 0.774 0622 088 0580
0746 7.278 7120 7463 7468 7606 74(5
5831 3156 2662 3.160 3209 3289 3009 5308
1359 3173 3698 3087 3005 3018 3463 10008 6139
11 2045 3256 3750 3014 3012 2949 3407 9865 6.049 0807
12 3179 2284 2012 1547 1834 1386 1.334 8306 4085 3163 3.002
13 1132 1921 2360 1914 1777 1848 2227 9001 4875 1533 1.8%8 2.204
14 4206 2881 2368 2.106 2444 1991 1706 7963 3774 4158 3914 1060 3214

1) Hyundo 2) Bugang 3) Geumnam  4) Jindoo
5) Gyuam 6) Banjowon 7) Ganggyung 8) Gabcheon
9) Mihocheon 10) Yugucheon 11) Gicheon
12) Geumcheon  13) Nonsancheon  14) Gilsancheon
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Fig. 2. The dendrogram showing the clustering process.

3

334

PN
T

vMsHe) $do) 7 BAR AoE uEhdn F7A
3 ge Ane £A% MuRge we Y ol
7V A Aoz dehte

Table 394 1429 $2A8E 2149 duster membership
BeFy gt 2 &

]
o A E B =2
13& FASYER

T

N

st TAHHE B
2istel 2~7719)

9, o 1%
wo ©,
o

o U g o

DYoot MT o
(o3

ZnH

o

Q‘L

Fol AR

o >
= o

[
o
A

rir U _\Eh e Lo
]
o

du ot o

A
o

AN

3
Y
o
=2
o o XN 1
R

Ko oo ook @ S 2 He ko
o

o
du &
2 N
et
X o
i T
r‘g‘l
(1
)
et}
[}
m\l
o i @ Ay g
Do

u
Jo
i)
2.
N
=
o
2

&

L2 Mo
oxX il = fo o n

fu Hl o &8 ok
Rool 4ol no Yo fu oR du ox R

e u rlo

wgom, §FUF AHel
H3 2AR 94 2L 3
Zolne) AW £AEH
A § ApolelE

F AN

3R
M

>
u,

ob
o g
o -

o L& &k

Table 3. Cluster membership between water quality
sampling stations

Number of Clusters

Sampling station

7 6 5 4 3 2
Hyundo 1 1 1 1 1 1
Bugang 2 2 2 2 1 1
Geumnam 2 2 2 2 1 1
Jindoo 2 2 2 2 1 1
Gyuam 2 2 2 2 1 1
Banjowon 2 2 2 2 1 1
Ganggyung 2 2 2 2 1 1
Gabcheon 3 3 3 3 2 2
Mihocheon 4 4 4 4 3 1
Yugucheon 5 5 5 1 1 1
Jicheon 5 5 5 1 1 1
Geumcheon 6 6 2 2 1 1
Nonsancheon 7 1 1 1 1 1
Gilsancheon 6 6 2 2 1 1
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Table 6. Factor loadings and communality at Yugucheon

Waiz;;’;f‘ty FACTOR I FACTOR2 FACTOR 3 %QANSAT%
TP 08719 00IZ3 0170 08U
oD ORI 008 00256 06417
ss 0796 03B 0145 0TI
s 0B84 010 048 05%0%
D0 060 0X%0 03158 066%
™ 01368 08B 00192 0759
BOD 0B 0MK) 00N 0614
TC 0065 0005 0M09 08Tl
Eigen value 30% 1682 0966
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P, HHEAY WAHEE, $2427) THHA 2)
of, BSol WE HEFAOZVHY ALY KUK
QA% #9 aclw 1o BE 2L WRAUE 7}
A1 Qe Aoz Agdng S g9ozE FaAL
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