Journal of Water and Soil
Vol. 27, No.3, Jul.-Agu. 2013, p. 560-569

‘\:/’EG:';’;;;J

(6329LiS @alus 3 poke) S g O &y pis
OFo—BFR .o ITAY g1 2o — 313 yo oY 0 led TV Wl

35 oWl 5 o itaion ST 3 eolisul b ooow Sl 5 5 sl e

Olgho! ol gl gxe adkie

v . .. ®Y PO . ..
°°|Jr:'h")‘5]€‘._ d£|d|w—dxfwdw
\Y‘M/\/A.C,ét_): é)u

WWAY/YIO: 5y @)\5

CXVES

POl el @i g cublol (St b clile s 4S5 ylods Al oo (dartatinn j oo e Sy S IS8 g 4 ST Sog)]

it o sLacSLS 5 St Sl5s 51 5 Jais] (glbelito s adllas ol 1n Cul 035 e | 6 lians A 3y50 S
Sabe a3 (gyglaen (+—YeCm) L oxdaw S diges YoV s ol ymeo @lillhs b bl o ol g opite i ol SaS @ oalgd gnio
saie an il £ysSoill ladigas ) (alerd 5 (Su3id Sleos I (B owiman g p9)S IS (S5 (gme ol 5350 g iy il S
> Lnidlge il i iy )5 42 3 ol (slaalye 4525 sy @030 Ui oyeitn By slat ) i Sl sliia ol
Lo iy s Lnailge o) 45 (g psbs 4y 05 adlgo s loliss &y yovie ool sladilyn 43555 51 ool ol . o3litl aalllas 3,50 4ilais
2 Laadse IS0 o latel (ST 4 de g b alS dgi |y (i Sl clale IS0 (i)l S5l 03 Vg VY Y idg: atailys
o= 4n pgd adlse gy g oy 500 cml polis Jldie Sy Sludl slaclld st 4 ol adlge 39 0 Jlato] cadllas )50 dilato
5 =S e pmolis lade Sl (LS e i Sl S yide (ble S © g0 4 pow adlge Culed 3 5 LS ke (BLSe) ol

S SRS Ny ey 2y90 dilais 3 ) pg)S

Olgd inio adlate ool e sladed ulos (ool (sladdge 4355 ¢ pSis ililh (S (Sagll 1 galS s 235lg

3 S G5l gess cpl ol g o sl y b (sl
wlasliin gl (Sw yole calalisMe b6 Caj e
A3l o) 5l 590 canl (Sae bl (B & aias gl s
9 _\.»9.\»& Couw Jao:.o .))|9 pros Ko L;.\;.)Iy’b );‘ PN &S ‘LS*"“‘L’
9 )9 ‘15)15 ) L;l.chJLd ):‘ 2 &S ﬁL;bL.w‘ o (Y
5 V) Sgdie Conebo 3l (Ll slacld g 4 blug 950
Ll o Sloj g SlKe Slus gyl S 1S l3ls (VY

kol sbaddge 435 a8l opite w (Slaulod el (595
g hasmeCuns; (slaodl3 yous 4 (CA)°slasgs Jubos 4 (PCA)
(e a8 lod S yobo 4y b g (Sl 399 @lie (gilulix
yobate dy 0y ite din Ll 5l (eoaxie Slallas yd eS8 b S
obLm dLbe ;ubH) JEl L)‘i‘—“) )_AoL& 3959 éJLuO Py

4- Principal Component Analysis
5- Cluster Analysis
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1- Aridic
2- Thermic
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1- Rotated factor loading
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1- Z-score
2- Ward-algorithmic method
3- Euclidean distances
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Abstract

Soil pollution by heavy metals is an important environment issue throughout the world. Heavy metals’ origin,
accumulation, and distribution in soil have been the focus of much attention by many researchers. The objective
of this study was to recognize the sources of some heavy metals in surface soils in Zob-Ahan industrial district,
Isfahan province, using multivariate geostatistical techniques. A total of 202 surface (0-30 cm) soil samples
were collected. Total lead (Pb), zinc (Zn), manganese (Mn), iron (Fe), copper (Cu), nickel (Ni), cobalt (Co) and
chromium (Cr) contents of the samples were determined. A multivariate geostatistical analysis was performed to
identify the common source of heavy metals. The results of principal component analysis led to the identification
of three components. So, these components were explained 31, 27, and 16 % of total variance of heavy metal
concentration, respectively. The distribution of scores of each components were shown that the quantities of Fe,
Mn, Pb and Zn were found to be associated with anthropogenic activities, corresponding to the first factor was
termed the “anthropogenic component”. The quantities of Co were found to be associated with parent rocks,
corresponding to the second factor was termed the “lithologic component”. Also, the third factor was mainly
attributed to Cu, Ni and Cr which also comprised the first and third factors, indicating a mixed source both from
lithologic and anthropogenic inputs.

Keywords: Soil pollution, Heavy metals, Principal Component analysis, Cluster analysis, Geostatistics, Zob-
ahan industrial distruct
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