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Figure 1: Location map of the studied area
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Figure 2: Geological and sample location of the area
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5- The Environment For Visualizing Images


http://geographical-space.iau-ahar.ac.ir/article-1-2735-fa.html

[ Downloaded from geographical-space.iau-ahar.ac.ir on 2026-10-31 ]

Y.ov GJLJJ:;.IAJ‘gd.:a",;S‘Q b ougdl slasa bl Hu O Gilbaeal (slo yf gals yu glad 8y yls

(oo b sy il 5l ) plr laesls (555 5 Dllas (o SO L Bl ad e 3 sl ol
ool Cowsts oDl 3l elited b e ol 423 S ) B 55 3500 0 8 5 owkid ((§ phennd] (8 0 305 (glallast
SNl ol 3555 5 S ol 51 ()l padgad 5 S o o)l S e o past 53 Jle Slallas )
Sda maedsb eaicla guuadb ) 5 eslial ames 5 Jl3le S dae w550 addats ) seal ol jes 4
Ui el e (7 S 05 S 4 kb o3yl oSl (Soll atl i wsly s patd o580
sl sddant b 5yl G b didee OF 55 jobe Chle Ol e cadlaie SO 3 S ol & Sk SV
(Kabata- ai eslinad aey chle Olpea Jod 3 e buge Clle 5l b asls ) acile ol oS A
5 Sall ey astla ( (Sal pSl) Ciliis gl jlas addles ool > (Pendias & Mukherjee, 2007: 238
Sl Gl et ol 0 oy S S 4 S ST 0l e g (S L el
GSIa) wl gobel gls S e odd (5 o3l Nl gla el IS Chle by e sbaesls w5 65
SPSS ™l 53le 5 5l eslinad b (ol (@l i o o 5 (Spr (S8 lls Obme Gl (Sl ¢ 8l
sl 3l oy 40 Slabl gl 53 esls O3 Jlp s s mis eop Glp A dle N4 s
o dd (g pSoill gla e Ole blie BLisl oLl ssbieds (opimmen Ad oslitul Gy ey S gelS
el Il 5 cnl Jae o ol adlie SIUT 5 O gy sl T O Shen 2 cslaSaL

3,5

Sl (glaesls

b 515 5l padtss
oA GlafSy 025 1y

Lo 55 (551340 305 bUE 3l eslitnl b Lo Cmwo 5 S 28 ST 4l 4

ArcGIS 15l 5

ACGIS 5 ENVI jl5dle 5 5l eslizal b s sbat 50T o¥ JS3

Figure 3: Analysis of images with Envi and ArcGIS software

6- Sciences Statistical Package (SPSS)


http://geographical-space.iau-ahar.ac.ir/article-1-2735-fa.html

[ Downloaded from geographical-space.iau-ahar.ac.ir on 2026-10-31 ]

VWA Hlgs 0 o jlach @803 93 Jlus (alidl i SLdS i g 5a- sale dcliliod vor

0 Sl s slas -

sk slansiS lea by b andl Y ol Sldlas S e e S 2 b Sl ol abe g
el O Sy 50 Sslos L slresls 3udls 5 0 bl (glaosls 1 oslinad L Ol 55 oo .ol aibianw 55 g
<l=sl 5l Gas (Ahmadi Roohani et al, 2014: 254) cils zemty 5 20 o 5 53 SSe SS& 55 L S
s o aibl gl pluls s e Ve S ol b JI Sl Do slad Sl ) sl ol
el anlllae 5 5o ailaie

Sb gladi gad 2T 5 (3 a5 505 -

oKl 0 51 candlan 3,40 ailaie 53 A (13 pa ged ailaie 53 alai 0 I andlas 550 aileie 53 BT 5 (G515 S o
Skt laa gl pian L3 S o3lel 30T (sl 5 0 0313 308 (620 e 53 SIS Sl (slads gl 4233 5 4 gl
sy ole chle ¢ Seslul Jahangiri et al., 2016) 1> S plasil L IS dsd 5 G el Sl eslizad L
33 3 ge e S/ Ol (S o3l g 5 Yroor Vel BT it el Ol oy iy Lo gas o
S0) st 3 g Sesll a5l ol el s 8 acalone 318 5l S 5K oK ) eslind L S
NGO P W

S5 2505 LaelEal H3 0l (5, S0l sla galyb - Jgae

Table 1- Parameters measured in the sampling stations
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7- Centre National d’Etudes Spatiales (CNES)
8- panchromatic

9- Perkin Elmer

10- Analyst

11- Part Per Million (ppm)

12- ds/m
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13- Atmosphric Correction

14- Emprical Line Calibration

15- Global Positioning System (GPS)
16- Geometric Correction

17- Maximum Noise Fraction
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18- Principal Component Analysis
19- Spectral Angel Mapper
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20- End member
21- Geographical Information System
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22- Geoccumulation Index (lgeo)
23- Contamination Factor (CF)
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24- Pollution Load Index (PLI)
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25- Kolmogorov—Smiirnov  test
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26- Correlation
27- Cluster Analysis


http://geographical-space.iau-ahar.ac.ir/article-1-2735-fa.html

[ Downloaded from geographical-space.iau-ahar.ac.ir on 2026-10-31 ]

AR Lsdhi‘j,‘d;i‘gq."a‘};:ng b ougdl slasa bl Hu O Gilbaeal (slo yf gals yu glad 8y yls

Gl gz BT 5185l ar3) (s 35m gla by clale o 5l (S bl 0 5 plaeay ol B3|
Sla el a8 das e Olis (V) IS ¢|J§w.m Slosed 53 aS gysboles .l ol eslatul gy s
ol 52 55 55 Sl s adpt (SIS 5 IS Jels ol i S e B s 5 3 el (oSl
(o SId B8 3 n anded 5 p53bly e SIS ey s Supd gl sl ks S
Cost b Lol Lol 5 a8 LS 5 slaaasls jl o psbly aSpl aax s badps 5 SG Js andend 5 p bl
S 358 o adlen Sbt i 4y Sl SIS 5 S5 ol &S Iyl adipr ol Lol 0s g Wit oa eias ol
el olis ) 0L L st 0las

™ ol glaadje Lo -

4SS g plaadlie 315 e it i glaeals 53 s s pe uilols 45 i OF ol (sl o w525 51 s
Sn sladlie molia 5 AL besls 53 s ge by 5o e Sl (See S LT B adlge sl
om o el S0 slaadlie S i adlie a tas cnl s S e a1 Sk S g 56S bl
Skt slasiyad cilimen glocd 5 Sugb la bl sl o556 3T syl sy Soser Jols laadlio
S A balge a3 S s Sy s 3T sl canllan 3550 sl bl ama (V0 i) i ||
Jolse 5 aysSh s bakaly 5 o SOl ol oy e oal () Jsr 55 ™ Skayls i
Jol LS 534S S o bome ) 5eSB T LUl s o b 0 anllas 3,00 dibeie St Sa 1 sdesJ xS
syd e Jald 1y IS bty doys £4/00 ol 5yl b pd e Jald laesls JS Lubls 5l des s AF/Y Wlaxuil g5
(s ST el b VU Saaen lls Jole cpl il asdllas 5550 adline Sbt odo VT Jole o 5 S50 a8
EY10 oS pss Jolo il plt i b s by cnl 03 L oa SLES Wl 55 o oS sl Sb (6550 5 0300
ol 03 Laze a5 0L ol IS 5 S Solie b oV (Soon sl 353 e Joli 5 IS ity S
33,8 o e 5 g0 i S i 4 S s s

S gis b B £ gl 58 Jlaj 05051 s -V Jgur (Bgekes 52 32) S (R ol CBE 5,0kl -1 Jyur
Table 7- Results of Kolmogorov—Smirnov test Table 6- Standard of heavy metal concentration in soil (ppm)
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28- Principal Component Analysis
29- Varimax
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Table 8- Correlation matrix of soil parameters in the study area
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Figure 9: Cluster analysis dendrogram of parameters measured in the soil of the investigated area
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Table 10- Calculated factors before and after rotation
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