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1- Cluster Analysis (CA) 2- Principal component analysis (PCA) 3- Factor Analysis (FA)
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1- Varimax 2- Hierarchical cluster analysis

4- K-means clustering 5- Seed
7- World Health Organization

3- Non-hierarchical cluster analysis
6- Food and Agriculture Organization
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Figure 1. Map of study area and surface water quality monitoring stations in the Talar river basin
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Table 2. Average values of water quality parameters in different clusters
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Figure 3. Cluster analysis of the river's water quality parameters
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Table 3. Correlation coefficient matrix of physico-chemical parameters

TDS pH EC Hcos cl So, Ca Mg Na K SAR TH Nos Po,
DS V-
pH —/\Y Voe
EC AR —/\Y Voe
Hcos  -/20 — /YA A Ve
cl /A -y /A [N s
So4 ~IAY —[¥Y ~IAY A AR Ve
Ca /A — /vy /A NAd %% <IYA AR
Mg -/0A —/\¥ -/0 /-0 Q2N Aas -lav Voo
Na AN YA V7Y SRy B ¢ -/a¥ -/va “ISA .5 AR
K /Y EIARS AN ./-a +IAA < [A¥ +IAY Niay +IAA AR
SAR  -/AY —/2) V7N S BV +IA Iy RIS 10y AR <IN N ow
TH <IN —/vY <IN DA <[AY <A AN N4 Iy RN Iy \oe
Nos  —/Nd  —/Y\  —/.¥ ALY VRS SEY A} S B Sy £ S L QY b} .feY - A=
Po, of5 —/¥A 4 A Q2N —/-0 ofeN —/e\ A ofe5 AN o IvY )

@ bgye 639 ol O cuiS b ool sdes Jle
o S5l (550U g (KB o slacley by
Wby Ol Gl 9y p odmgk (V) ohlSes 5
slo) Sl lcdld wwsb ol e o Sgw
(650518 cslocdled 5 Lo g lasls ¢S5 Ml (labais
8 586 o |y 6Bag) cpl of CudeS nb (slaailb
89y 2 opuiio N> STl oolazwl b (YY) (g9, -Aind 0
o) GV (S 52l ol o308y flal] 4l
9 30 g o3 Pl agipliS Clay alss s 4wy,
2 igss o () hfSen 3 st o S lad
Oy d])f shogo L_;l>Lu) dibaie Ol cuas sl o3l &9y
alados Juos 51 oolazul b gl ol plosl (Sogll mlie
39y AU Egeome) (ol Jale ¥ oS a5
Sl b by sl s b (PH 5 DO ¢ o5050]
Sl ol ke s PCA dhwg aidbe LS
)5S el dges yasuiie ‘m,suf TS ly ‘__,Msli)ls
029 8 M Gl sb JI (Sl odel cusy
«$5)9lS g)lje (2w Sy, 5l (23U (b (SS9l Jale
SJo 5 351 e e ) L35 (S3gl Jel onge

A5 e a3 Gl Sl 1551 s

A F Jodo g (F JSCi) Scree plot jlbges &y asgi b

S8l 3wl gl Jole aw buwg Ol cais Ol do)pd
wigs o iSOy ) oy BN &S gl ele
TDS) 3l go Lol am3 e i |y Vb wlsdg,
els .ol (TH 5 SAR K Na Mg Ca S0, Cl EC
J515 Wl Y 6, 3 layzall oyl 0s] 52
S pg> Jolo 1l Wb wbag) O L (g55ltS i
L VG @by, asges ol cuas Sl jl ao )y W/
oS sl (NO3) &z 5 (POg) lied S50l 395 oo s
9 Slwlen (Sl GONSE 3959 (omen Jelge
3 g8 cnl onygl dgpg Jelse Sl Slgiee (5oliS
MY oS cul (HCO3) wlo)S o 2959 paw Jole il
Wl s o plis 1) YU wliag, a8 ol jl dsys
Sailgn b g (Sal csls I Ol o men Jlelse
=l rwM.\S ul.u)fu.: ol s el lw
Sl plas alen albag; O cudS” obj)l (V)oiesh
iS5 ) odlizal b 629, ) Ol S szell VA oy
S5 JS il ly §) 2oy AF/AR gl ailgo gz PCA
Cundy (ol Jolgs waimd o lis 1) odly degooms o
sokr O S i (cla yiol b a8 by Lis FA 1 ol
5 (0ol 5 9y 5500 o) S i 4y bgiyo odas
oS 3l Lt gl el (DO 5 COD ) (elo el I


http://dx.doi.org/10.29252/jwmr.9.18.250
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.18.10.4
http://jwmr.sanru.ac.ir/article-1-749-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-05]

[ DOR: 20.1001.1.22516174.1397.9.18.10.4 ]

[ DOI: 10.29252/jwmr.9.18.250 ]

Yov

10—
59126
8
4 e
£
=
&
-:c;‘\ 4_
12 6%
= B8.3%
. 5.8%
—— 5.0 F.2
e e 0.95%0.8% 0.5% g2
o . e a -

T T T T T T T
1 = 3 4 o= <] 2

T
=

T T T T T T
=] 10 11 12 13 14

T o L RCEY 9

SYB &g, Of cuS ol yiolyb bawgs o ylo ol pois do > ¥ IS5
Figure 4. Percentage change expressed by the river's water quality parameters

Table 4. The results of arotation matrix
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Abstract

Classification of water quality is the most important step for controlling the pollution of
water. The aim of this study was classifying the water quality of the Taar River basin by
analyzing the existing data of six monitoring stations. Multivariate statistical techniques such as
cluster analysis (CA), principa component analysis (PCA) and factor analysis (FA) were used
to assessment the spatial variations of water quality in the Talar River. The quality data which
were gathered from the 2011 to 2014 were included 14 different chemical parameters. . Quality
testing stations were included the Pol Sefid, Pol Shahpor, Kiakola, Kari Kola, Savadkuh,
Shirgah and Paland Rodbar. The results of cluster analysis of water quality stations were
divided into three groups. The first group includes stations Paland Rodbar, Kari Kola, Savadkuh
and Pol Shapur, the second group includes stations Shirgah and Kiakola, and the third group
was Pol Sefid station. The results of PC and FA showed that the 80 percent of the variations of
water quality were done by three parameters; the first parameters are TDS, EC, Cl, So,, Ca, Mg,
Na, K, SAR and TH. The second factors are the Po, and Nos, and the third factor is HCo;.The
results showed that the major factors which are polluted the water (?uallty of the Tlar River are
related to inflow of industrial, domestic, hospital and agricultural effluentsinto the Talar River.

Keywords: Principal component analysis, Cluster analysis, Talar River basin, Water quality
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