satak Ol yed  Jwo §blo GBET 33  pSiw D13 FagIT o luli

° S > w'Mﬁ)%ﬁ»hr}wﬁwW‘*r@mﬁ c‘)é:ésﬁ‘}}

O gl il gnl c@}&w\ :UT o&sils Oleal dlg (s Jﬂ.;:u ajjf ng:f; S soeiils =)

(ali.gholami54@gmail.com ¢ sius oins ) # O 1 ¢l sal ¢ oDl 13T ol iils 3l gal ol g ¢ wliiSTls HLSls -

Ol ¢l e gadhal 13T o&ils 1 gal doml g ¢S 3 Jasmo Hbslaal — ¥

Ot 3l gl ¢ gl 13T ol8tils 51 pal ol ¢ gunlid pn SLslial —F

Ol ¢ O, ¢ oDl 513T ol&ils Ol 5 ol g ol pn 09 8 Ll owlid IS (g smmiils =0

o>

- ow

BT 51 (ormmrg b 3929 9 B conndn iy o515 IS &y (xiuo dilaie Sy & ppalidle iy 43 anlllas 590 ailaie

0 Pame (5391 (i (b o pro (g Al Glgis 4 ol S SB 40 Al Jilwg 2355 5 (Sixiuo 51
(+=Y+ cm) Gos ;| Hdaw S ahadi £V 4 by ye Cr Fe Ni Vd Zn Pb (Cd Cu AS (pufow OI38 33,5
b oty ICP gy Jalond g 5505 51 03l U (6 ppend (SSE 9l xbanw wloud Candld p S0 V & ygus
Cra (Ply 50 o CI3lE (Fagll &5 auul asuin i 390 polis 51 osel Cuway GaE 4 aagi b BT 3 g

Sl 3L 5 Jlews € Cgi o gty axdllo 390 ddlaio

ICP: ygitlo cizrio Gblioc ST (S35l guRiw polic: calds old o)y

0y Clag) 15,5 o ddle Cuedl P 3o WS
P oS Gl Glgse JKe s (VYVY
b dlge 53 Cov cul S ordaw sln S5
Slils ol oo ajle il Sl plie b 5 S
cudled Sl Lol sl 5959 S > b job &
Calgds )0 0,5 0 03938l S &y s Sl sla
il iy aeos & pre Sl gl cld
¢ ohlKer 5 (wSIL) 203 o SB pSiw
2 S i Ay Lol e ) (S Yoy
3T 155 8 il o S5 5 Jar ooy dn e
Syl |y (Sogll il oyl dgm 4 lesl 9,873)lg 5 o
S5 Comiin b Bo)b 1 olge cl g il (o
C 5 ye) Al o o2 Ll )3 g 00d SB g
Ml o o35 B 5 o ool (Y-
2 0 y2mj 43959 5 g LS 9 S (S
Sile oo ol g3 1y gl o sl @lyas (ol

400
Cowl oo Jluwo 5| Canng; bao  S3g)l 059,50l
&ly > 2l (o 9y 4 9y Ol b e pelyr &S
5 ixio oy 0503 iy bame (Sl 5 o 59
S Sleloss | O gao d\.zzs.)”i oly jl S
»ogde SB Nod o A Cuw) laore odes
&S oy 4 ) Sdd Shgrge oSGL 4
SV) Ulp @08 A pae o wwl Sl
Ll o sl 4 lals Lo9a.a_’>u Olgxge glgil
595 32 Ol 0938059y sl Callad (ATVA ¢yl
i S5 i 5,515 4 sl 0 s w05
> dlye 3wl ej dtwg (i 3
dlox 3l b oau YT (WYY «ygi8gp) 33,5 I3
gl oo 45 b, Jlos &y S5 0135 5k lolge
o clale )3 g pdl ajes s 4 (S il


mailto:ali.gholami54@gmail.com

\Ww

R el 9 o0 @i lmdin 4 535 oo Sl
SyoghS A0 g (wed plolyaiy (5yteskS VA
Ol ol 315 513 Slgal g yiaglS VY- g oL
or bl Hl Gl Gleal yiashs” M-
9 4add VW ax YA Lldles Job L claise
Cawlodds z8lg addd YV g an 0 Ve Slélss 5ye
Pl oo e ¥ 30 1)d w1 ol nl gl
B15) H5 el o Canl oyl b b sptnle
68 sl (95 oo bt LSt 4 45 L3 5l ol
i e ol gl ege i o o]y pre
)5 Gl Cuonl Pl lws (3laiBl § S35l
shls 48,5 515 jpdinle ja Cgin 3 &5 wge
e lawg 5l Sbladsl 51 (SO 5wl (60b 5 cbleisl
el s ls aslS o andl . 5,8 o sl
@y omjl Jyoash b e 65K
el ot Jed Jolaw )3 &ly wgeyesl
ol 1> b ol (sl eaen ilee 51 (o o0y
Rednle jhis g (e plol jaiy dlex 5l oo ol
Sl oads Lo b ek oo 0)US" g0 dlael 4o
T 40950 3l S8 plnl Cgin p> aldg, i
@ SYob (o)l aldn b g oS e L)l
Clay 455 L a5 89d (o0 )y (owge 5>
Sl abs g (oolaibl ohrg dilaie slo ordyy
5 g 4y 03gll gyt i (gla SOB (il
9 029 e Gl ol g (i Il g 45 g2
o » Cuwj bow copte b el
Gy 51 ol Ly JBlus & Car ordy sy
syl Gl coley  uisren 9 oo
boxe cudS doue ly Iy oly lg5 (o 00 iy
D)5 jlsen ddlaie Cuws
035 (o (S g9 5l pob adlae by,
S gy jl adlae Slial 4y olaws jlate 4
@ ol e ol des ) cal ond ool SUgS
slo o] Bl jslate 4y (gl ddlate (slasdjls

Bllow dslllas g w5y diged Cpa 5ls 390

“'Mc}({f—gfg’ ﬂu"} ;Uk /U";

ol el 5l el 5 SB aiie jl cblis ol 1l
oY ¢ ohlan 5 Sog) il o ol Sl
dilato 4 plely iy eyuinle 4 plal, ity Lol slaosls
SitS gl o)l 4y plelty 5 (olaill ojg
abiyd e o glois @ s Jlog 35 L
o Cgue Sxuo baue 3 Sagll slol >
Lg;d55 59351 5 Jols (gl pis & (gygb & 23,5
o S gl > S Ol Mg Lol Jele
o)lgen ¢ xo (sl Culleb S (pizran ALl
glo SB (Sogfl osas 5 ke 5 Pl
aoly yolaie a1V .l 03405 Sl dalaie  daw
S (&S Copde @lie mome Cupde g i)
Sl Glae 1l A8l (0 (5)908 530l (Haw S
e (ol G g CobeS oy Cuenl o
orouas ol cply 33,5 o Kl xaw S
SlSe gig Gan b adllas oyl > o5 05 4B S
i opomen (aw SB S il
Slo B 3 i polie o Sagl @as il
I8 oz 9o petdle Gl o (sinio llate

DS

I 995 9 ks 9590 il
059 ddlaie ¢ 350 (pl jd adllas )50 ddlaio
Jds a4 smio ddhio pl &S WSl o (o0l
oY1 5l (s o 3929 5 o condofn o515
s S @i leg 25 5 eio sl
i) car pre sl dilale plgis 4 ¢ Sgely
Cuod ol 0 25 o wgume (Sdg e
alie dga 5 Ol ¢ Ll Cundge 5 IS Clasuio
glie (pizmen 9 SB (o)l sbn] o il ik 5
D5 (o058 2o )90 relale (b o ALY
S YV Colue by puiale by
Ol b (ppamy Slgal Gl dm &5l e
(oBols & 0ye il laal ay Jlous 3l g Cuwl ;o>

0B s & s g el g puely 4 5



W

&S 60 ol 439? e ,_5)b)g D god sl o
g abis ¥V o 1) aihic SB oS adlbs o)
5 Ol g0 dali V) o |y adate Cgwy CudeS
IS CusBye lunl polate cpd Cunl 48513 S
A S e g oy 0 4ty b
YV ol 408 Lastie e b clld
oy dibis aex I jpuddle luoyed  gxuo
SS9 ol o ol cypuiinle comdg iy (gdlaidl

() JS5) 15 a5 s

\‘ ‘ } l,‘ = P |

study area

,éwc}gi'ym-./c,,%fuﬁd,’)rqw

03900t olwlid g (sl @ dgn g0 SleMbl mlis
Qb dged Jsl g (gloy diges ogud ¢ (Jlalllas
ool oMol Lo g 455 by « oSl
ey il okl o (538l lie e sl asls
. 3905 0,Lil ..g EXCELSPSS (¢3! o5 slo
¢l Al oS Sldlbs 3,k I leMbl 60l )5
Ol s gy oy o sl o lylol 4y anslys
sl al bl (2 5 B ele e
Colo 4 a9 diue Sl ()1 (29oetily
digad ¢ e Slialiie Ly Gl 039 (I il sla

ol oas plosl Sliylejl 9 (gl

Lol Sbsl BYs 9 Jlowe a3

owih Sllas  kalluw! e Cas
Gl (6y958 ¢ p3Y ddlain bayl s | 81 cleMb

Al 3 )g0 dikaio H o Sl y (Svosls - IS



o

5 i Sleogad (65 ol Car e
b selgs e olSiiale] &y (oliesd
Baigos 6T

ol 9 oy o il clale (68 ol
Gz Slawdly (il olKiws hwgs adlllas
i b by b plxl (ICP) Wl o
sl gy e Ao 5l Wl o i (slowdly
iz polie clile § g9 s ly (P il
5 pasuil d> ¢ Cawlus b hey cpl .l
2l 4 G (gl plowd 5 b o Cnlie
095l 58 5 obgy cnl 53 el syt sl b,
o ol polie gmlii 5 lawdly Mg sl
5T bl olSwd ol ol (sblie 5 So 293
ol oy oo BT 3 . el @ (g paie s
S 5D i £95 & A yidio b puaic O+ (55
sl oy Selygileg ST o dliwg 4 iges
Cazo 395 (oo pll yileg S g g ) (g 54U
« polie 2SI ly oy cnl 2 & sl ol S0
Sy Se o) Gpled g o sl b b
oo 4 - ol il LB ¢ (S5 Ly
2 oo & Al o il yolie gl o il oS
o My Coenl (B9 35 ol - el S e
FAIE iz ¢ SgeS diged Sy ) bl o5 LS
3 snds )5 9 Y cpmlus - 0uiSy 5 o5lul )
Aol o slo 4 bgy ol sblse oo

WL )
Lgryo cdale ol conds g nasges jJUT 51 yuo
ArcGIS l58le 5 5l oolaiwl b puiwdlys puaic o 4
& byye (Sl IDW S5 5l (spSope b g
e «Stan)] bl (S5 w5y oy polis
lod My Cowd 5las 3590 dilaio )3 pouadls g pg)S

“'Mc}({f—gfg’ ﬂu"} ;Uk /U";

Baigei (& 3oskl
ol Slllas gl K] s cas
o So9pe 9 p3Y adate Lulyd gl K cle MLl
B9 OBl (g ygbo 1 ()l diged sla e AL
i ) Lo &y S S ) a5 pogio o5
g oSt BV 5 dilate S i aalllas oyl
5 Olldyge ol VY )5 adhie gy CudS
Conbgo Lol jolate ol &l a5 )18 yus
dygo Vildewoo gl adas ) oolatwl b ddkeis IS
rge CleMbl (b5 b g 85518 (o)
33)5 dg2rg (y il 4y d2gily a3 )90 (sl oSt
slo el 51 b Gla (Sogll g als il
o o s jl g B0 S asuie xio
Job a5 51 GPS olfwd bawgs bl S cusdge
Lo @by 9o ad i3 aldlar o g
Caldy Ay ole Syl diged g Cdpdy plcl
dged YV oluwy yidgy cpl )0 ¢ LS jobo 4y .5 )3
sl oSl I Cgw) wiges VY g (daw SL
a5l oolatwl b b diged 90,5 Cuildy jeSie
sV Syae 4 SBgpi0 lo =Y Ges
(b S S (903 b L9l ¢ s oAb il
Slate Gy gl 4 9 15 ol g9l ez Bl
W o SS9 g5l odlal (gl g Ab Amlgs 03]
IR by el jg5 GGl 90 4 &5 S
ol JGsl 5 ae 00,8 aled Jate wisl ausly
dals Lo Sl 9o Sl 0lo5 9 2LS Ll
S5y B)b 53 (2)5 Suid S B diged g 5
FA Sao 3l Sl a3 £+ glos b 9 55 oo
SB i Siis l w Ab dalgs ooy 148 celw
FSesS ©hd a5 oxilyS (SY ASe L

9 4 el gile e e bug 95k £V



N ,::a‘,c,:gi'yw‘;f-‘/wf .:J'ﬁd,/)fquf

e s s sz s e

. ¥ . 5 R i o .
& § H N [E g - N &
H ] H H s
H H § H § 2
o
Legend
£ £ HINe £ g H
g £ § i:s (ppom) i § tfg«:d i
As (pp!
[ 23.70 - 36.75 B 0.19-297 ey
L 136.75- 39.65 [ 320,37 - 359.31
H z 7
H H z : 5 -
i : g P £
A s s : : :
£ : i I :
@
, ' b - = i
H i H H H
b i 2 Kiloineders o oas o1 2 Kiloneiers
| Tl o
anitco - Lo . 2
5 ] ] 1
b i z
Legend
.| TLegend b g| Felppm) s g e
i 3 F 3 F i1
51 Phppm) H H I H
- T 1150.15 - 8974.52
2430 - 29.61 TT18974.52 - 9551.73 [ 51.50 - 66.71
120,61 -33.87 B 9551.73 - 10128.94 [166.71 - 70.79
§ EEn87-a024 : B 10128.94- 1750437 33 mmee. s s
| 02429542 3 % mT488-98.81 g

[

2 Kilumeders noas 2 Ktlometers
| st sur sute: i
T 2 i !
s H &
H H ; !
B Legend Legend a g Legend 2
F3 ,

% Zn(ppm) Cu (ppm) # Vd (ppb)

713034 - 48.02 [ 9.58 - 13.99 T 233.68 - 459.77

48,02 -55.39 [ 1399 -18.08 T 439.77-51434
£ W 55.39-67.18 2 1808 -24.99 3§ MEs1434-56891 g
| 61840613 Al 2499 8978 A% s6s.91-1227.69 i
r n -
H H Ho§ i

. 2 Kilometers o 2 Kilometers «
T - il
s i e o B R o e i

Axfllan 890 dakio 3O a5 3yg0 ol STy 4lS - IS8



\Y

o e polis 35 50 jloel sty gl 4y a5
oS ol 30 Hlan (539 0dgdx0 Lgin Ceond )
P gk B plais 4 adate ol 5l (e
pols Slllae gl pmles odlitl (gin adlllas
celed 5l o Lisas ooy cdile a8 8l oLt
cov ol pogasy polis plo clilé 5 Sl gle
plple sl Sldl g (b Jolos (593 o 53U
Glbos LYl iojls asdllas 350 atbaio slacSlS
Ol gEes s SBAS syl L
IS pgate 4 (e il glE e olate
il sl gy9p8 dllate 3 ixie L
il 500 ldlas > (e 35 o0 i
4 bgrye slagadls Clils Sl Sl ot
ol Lo S JaSe Slge & Bjhyn 5ol
ol gl 4 )Kal, Sp 00,5 adles
onl ol e 5l g3l (slaoan T Ll (¢S
yolie 3l oy 2w o (V23] 25 ke Laosis Y]
31 oslizal (Y 55 1, gl ol 51 Ll Jlazs] oS
eai (W dosiy VT Lo oy (sl 08 sl
0uiS Colid i dul g ES393 yuus ) il
online (¢l pd5g05 (glp ;Le e

“'Mc}({f—gfg’ ﬂu"} ;Uk /U";

(S 5 Ao

cble e 5l odel Cants glaais olol
JS5) addlas 5)90 adlate & bgype (S polis
108 ) don (i Ol polis I S sl oY

w5 2y 3 505 Gl ey 1 S|
(Bh i) adlaie

W) oy S yeS (e (e ipgsedlS

Cygar (292 Orep 9 (She Crand )d 1pg)S
ol YU yuaie opl cldale ouiSTy,

S gz chle gl pyidn iome
.o.)sJDco

Jd g Jol5 Sppar ogin (Sly > il
clale e cpyide 08y Oy ddlaio

Cp g o b Cend S

O o) e3giome Lgi Ceewd ) 0w

bz slaciouwd )3 0081y O yguas ipasdlily

.o.)s.)&u

) g logad 5 Caa Cewd i)

&

Vg glio jglre SbSB 3 oS il (Sogl AV Slulidg ¢ Rl ey Sl )
ole ezl cdimody ale (¢ dolilad iy Lo g Ml 45 (Sogll 423 5 (6318 Sl s kple)S
YO B AS M ve sl | laee cailigg

b obisle S ol Yl bl S 5 i yolic oo Can) cowyp ATAE. pe (s pmabry o olybo —Y
pole 0aSitimgly ¢l ) oSl — (g5l 5 (i psle i Lol (0j 5 GIS sla (5l I ool
{08y} (o) 4ol (bLJe e

oo g (ato dibate SB (S Sl plise ooy 0 T 2 g (Bolo ol w0l Jae e olp Glege Y
YA-VE (VYE) VS o lpsijle LSy pole oSl ale d s . pgutiodls i s AL 533

50,5 3 i l3ls 5391 (el T AFRD o cosS g coodls e aigsd] b g csdan] —F
FY-VRAVE) Yo (ol @lio g 65y9lisS 98 g pole) SB- g O psle @y i oliile S il (6 yiunes]



M SR Pt -JC,/ .;’}Gd,/,‘quf

SP b )8 4l D o yolis (Jazme Cunj (ondi] (o) 2 WAD o ool o S e (ol -0
DY=FAON s bame psle Slalllas (g, 50 b

3 stz dlizee lag )l > SBCudsS (o Db AT Ee ghoze o pe (2 S S F
YYO-VAY :(AWF)FY dgh oode dlioc oo sy ale Moe puis ol (1938 50 wogi> )
S > Sliow 05ill polic coMo Saagy 25 9 Lite YD, p ol o g 6,5l @ Lo pllai clbogly -V
AV(VIe (ol (05 53 (95 sl 4Bl (gl (ale iy puld (ol 05 e Y Sk g 0 S

b5 5550 ime BLI clb S 3 i polic g5 5 il sl 5 Lo polie oo\ TADT (g5 —A
oy e ((G5lgiS5 g pole anliliad  odmghy cale dlomaed

ol o cela abolis 4 gl odls LS flgSE )3 pSis 3l S9ll Loy WWAD. e loi o ey5y Hlai
(V8 Jlporigsy alore

SE > pladl cedlo oS Slils s GLjHIATAD. o pgare g o plimee o wlss olsy -V
AY oY (VSIS ¢ yb5jle Sy pole olSiils dloec ek

s oSV 5 by goitme L oz AV 0 G (638l 5 & (siguly b etk Cunly Y
$oFA: (VIVF ¢ lasoee pole dalilnd (S ;5 5,565 ¢ s SI3le 55505 1 ool

13 oSt il il sl 5 b ot o YL Ladle)] s o | oz ol ey lole —Y
p3,5 8l L[l (ol )8 acl (bl (BBLE Gliw o (6 pe8 03545

S SB S clild Lice 5 Sud e IYAF o (Gowge g &6 sVowly) b o iie culy -
lrl sy e Sl L)) o Glalon (nemd jrase pplale

5 S5, St il 5 b s LU5IYAY. £ eqlibin 5 Ui ol « pe ol o ze @dbs —\F
(b @lio 5 (500ltS (928 5 pole) S 5 Ol pole i laon plial )3 odes (S)lss ol)j plalS
VR

S K Sl S5 ST Sy 5 (Sagh T b)) VAR, oy lSemg S ohise pecs padeyiila =)0
A=Y o(VENVe opmos SIS (sl Gimgly 4 i (B (bbbl ol it clady g2l,S GBlbI e Lo
(2095 3e8) s e Sy S Sl 5l (AU g wllad G5 HIATAYe (el S (S —VF
AY=-MY(FIV I ol 3 (S pole slSisly &y i

S i I SB gl ol (b)) TR Sy o J3955 e ol ol o pe siiagy VY
Olpl ol e ool lalons (e i i (gla S ped BlbI > (S il

SBlbl (xdaws (slo SB > S il (Sl ()2 AVAF ()5 alag zopesswsenpdiyg —IA
FVIYA(F) WV Cannj bamo ($59I9iS5 g pole anliliad jlaal ¥ ojlesd (st S o

Ol o)) o8l el lisle bgay (3l waw 3L g 6yl 0 905 sloialy AYVAYTC Slo g wb)S —)
. Js

glo S S clils (Sogl piplad il b MIYAY. oy gesodbug w)ladl Y-
IV SB gy Ol cblis gl imgl aptic (5ol slo Gasla elgl Goll 2 (s Gl (£33
Ol o (raw S 33 pgradls (SIS (6 pdy et oy WAV poipguaneg seolipee « (e ols lgy =V
15 €8l 00 - Cansj lagme i (ol i8S gl (SS9 )]



m wuub‘r.._,;’gyy’ 2

S5 olid (e pliy o) 9 ol ol o talom « Sloml 0l 55 Sl Lo o (St 9 50
.\O)‘.«fu

lg JL& O.\.i;a» Ql}l.é L;"?ﬂ )X Avay S 5&3{9 L}f& 9 .L’) cd)l.é.é).yc 5.).& ‘OL}L.&M c.& ‘d)'L.Q(» =Yy
s e 53y90 adlllas) (Sagll 586 poly (asls 5 (KBl (e ( (Sogl] )5SB (sla (adls ) edlicd
YA=YY Q) ¥ cdrwgs 5 ) Lo doliliad (W55le0

}V—QV(\)\' ‘ k.iu.i)?j) u.wL..w OR) 4:)“» cul)al u).c Cg> —)‘9A| A o)lo.fb (SO

LS S s 4 S Iyl cumsg wyp MYV o 6lae e g ] g libbwe i gilaed Y
WY = bl o palen ol (W5l Gl el (63)90 asdllas) £S5

ol s bme Gl o) o (A8 relag OV ls degezee ger O i e sla SB
AYY=IR 0l 50 VA=Y -+ oyl g oKl s § laisro 00Kl

sob e daore G bl o) sl (a3l g oSl st ST LAYAA Jlo jo liwjed oyl
FEY-YY (YN ol i S g ouslis

a5

WY = VY (V) Gy Laoe (659055 g pole dolidiade dyglue Sldas

Ao

amino YA . gl Ol obsl el )lisl cu; baso  (Sogll AYVD o gy Y

34-Nazarpour, A., Ghanavati, N., Watts, M. 2017. Spatial distribution and human health risk
assessmentof mercury in street dust resulting from various land-usein usein Ahvaz, Iran.
Geochem Health:1-12.

35-Wu, S., Yang, H., Guo, F. and Han, R. 2017. Spatial patterns and origins of heavy metals
in Sheyang River catchment in Jiangsu, China based on geographically weighted regression.
Science of the Total Environment 580: 1518-1529.

36-Barkouch, Y., Fadilli, S., Pineau, A.2016. Contamination By Trace Elements Of
Agricultural Soils Around Sidi Bou Othman In Abandoned Mine Tailings In Marrakech,
Morocco. Environmental Pollution2:93-101.



| el 5 4201 -JC,/ :J}Gd,/)” qw‘

37-Oyeleke, P., Abiodun, O., Solako, R., and Odeyemi, O. 2016 Assessment Of Some
Heavy Metals In The Surrounding Soils Of An Automobile Battery Factory In Ibadan,
Nigeria, African. Environmental Science And Technology, 10(1): 1-8.

38-Wu ,S., Peng, S., Zhang, X.,and Luo, W.2015.Levels and health risk assessments of
heavy metals in urban soils inDongguan, China. J Geochem Explor ,148: 71-78.

39-Zhao, K., Fu, W., Ye, Z., and Zhang, C. 2015. Contamination And Spatial Variation Of
Heavy Metal In The Soil-Rice System In Nanxun Country, Southeastern China,
International. Environmental Research And Public Health, 12: 1577-1579.

40-Celenk, F., Kiiloglu. 2015. Distribution of Lead Accumulation in Roadside Soils: A Case
Study from D 100 Highway in Sakarya, Turkey. Research in Agriculture and Forestry, 2(5):
1-10.

41-Wei, X., Gao, B., Wang, P.,and Zhou H.2015.Pollution characteristics and health
riskassessment of heavy metals in street dusts from different functional areas in
Beijing,China. Ecotoxicology and Environmental Safety , 112: 186-192.

42-Mtunzi,F. M., Dikio, E. D., Moja, S. 2015. Evaluation of heavy metals pollution on soil
in vaderbijlpark South Africa. Environmental Monitoring and Analysis, 3(2): 44 - 49,
43-Dolezalova, W.H., Pavlovsky, J., Chovanec, P. 2015.heavy metal contaminations of
urban soils in Ostrava, czach republic: assessment of metal pollution and using principal
component analusis .international environmental research, 9(2): 683-696.

44-Qing ,X., Yutong, Z., Shenggao ,L.2015. Assessment of heavy metal pollution and
human healthrisk in urban soils of steel industrial city (Anshan), Liaoning, Northeast China.
Ecotoxicol Environ Saf, 120:377-385.

45-Hongwei ,C., Jing, A.,Shuhe ,W., and Jian, G.2015,Spatial Patterns and Risk
Assessment ofHeavy Metals in Soils in a Resource-Exhausted City, Northeast China.
46-Chen,C., An,J., Wei,S Wei., and Gu, J .2015.Spatial Patterns and Risk Assessment
ofHeavy Metals in Soils in a Resource-ExhaustedCity, Northeast China.

47-Oludare, H., Olufunmilayo, O., Nwanya,C. 2014.Soil and water pollution levels in and
around Uraban scrapyards. environmental science. 8(5): 60-68.

48-Esmaeili, A., Moore, F., Keshavarzi, B., Jaafarzadeh, N. and Kermani, M. 2014. A
geochemical survey of heavy metals in agricultural and background soils of the Isfahan
industrial zone, Iran. Catena, 121: 88-98.

49-Garba, S.T., Akan, J.G., Ahmed, I. 2014. Spatial Distribution of the Heavy Metals: Ni,
Fe, Cr, and Mn in Roadside Soils of Maiduguri Metropolis, Borno State Nigeria. Global
Journal of Science Frontier Reserch. 14 (1).

50-Karim, Z., Qureshi, B., Zahed, M. 2014. Health Risk Assessment Of Heavy Metals In
Urban Soil Of Karachi, Pakistan. Environmental Pollution. 20(3): 213-221.

51-Yuswir, N., Praveen, S., Aris.,, A., Hashim, .2014. Health Risk Assessment on
Bioavailability of Heavy Mental In Klang Distribution Urban Surface Soil. Health, 43 (3):
167-171.

52-Zhao, Q., Wang, Y., Cao, Y., and Chen, A.2014. Potential health risks of heavy metals
in cultivated topsoil and grain,including correlations with human primary liver, lung and
gastric cancer, in Anhuiprovince, Eastern China. Sci Total Environ 470-471: 340-347.
53-Fan, S.,2014. assessment of spatial distribution and pollution with heavy metals in
roadside soils along xi’an-baoji highway in northwest china. Gheorghe Asachi” Technical
University of lasi, Romania.13(12) :3161-3171.

54-Li ,Z., Ma, Z., Van, d.,and Yuan ,Z.2014. review of soil heavy metal pollution from
mines in China: pollution and health risk assessment. Sci Total Environ,468: 843-853.



m wuuf{r.._a”(;yy} 2

55-Pathak, A. K., Yadav, S., Kumar, P .,and Kumar ,R. 2013. Source apportionment and
spatial-temporal variation in the metal content of surface dust collected from an industrial
area adjoining Dehli, India. Sci. Total. Environ., 443: 662-672.

56-Chabukdhara, M., Nema, AK.2013. Heavy metals assessment in urban soil around
industrial clusters in Ghaziabad, India, probabilistichealth risk approach. Ecotoxicol Environ
Saf,87: 57-64.

57-Anyakora., C., Ehianeta, T., and Umukoro, O. 2013. Heavy metal levels in soil samples
from highly industrialized of Lagos environment. Environment Science Technology Journal,
7(9): 917-924.

58-Duong, T. T. T.,Lee, B. K. 2011. Determining contamination level of heavy metals in
rod dust from busy traffic areas with different characteristics. J. Environ. Manage., 92: 554-
562.

59-Fang, S-B., Hu, H., Sun, W-Ch., and Pan, J-J. 2011. Spatial Variations of Heavy Metals
in the Solid of Vegetable- Growing Land along Urban-Rural Gradient of Nanjing, China,
Int. J. Environ. Res. Public Health, 8: 1805-1816.

60-Luo, XS., Ding J., Xu B.,and Wang YJ.2012. Incorporating bioaccessibility into human
health risk assessments of heavy metals inurban park soils. Sci Total Environ ,424: 88-96.
61-Mohammad A. H., Bhuiyana,M.A.,Parvez,L.,Islam,MA., and Dampare,S. 2010. Heavy
metal pollution of coal mine-affected agricultural soils in the northern part of
Bangladesh.Hazard Mater, 173(1-3): 384-392.

62-Bai, S.G., and Lu, S.Q. 2009. Contamination and potential mobility assessment of heavy
metals in urban soils of Hangzhou, China: relationship with different land uses, : 1482.
63-Zhang, W.,Feng,H.,Chang,J., andQu,J.2009.Heavy metal contamination in surface
sediments of Yangtze River intertidal zone: An assessment from different indexes,
Environmental pollution,157(5): 1533-1543.

64-Li, L. G., Xue, L. D., and Ming, L. Q. 2008. Heavy metals contamination characteristics
in soil of differentmining activity zones, Trans. Nonferrous Met. Soc., 18:207-211.

65- Abrahim, G. M. S., and Parker, R. J. 2008. Assessment of heavy metal enrichment factors
and the degree of contamination in marine sediments from Tamaki Estuary, Auckland, New
Zealand, Environ Monit Assess,136:227-238.

66-Sharma, R.K., Agrawal, M., and Marshall, F. 2007. Heavy metal contamination of soil
and vegetables in suburban areas of Varanasi, India. Ecotoxicology and Environmental
Safety, 66: 258-266.

67-Wang, Y.P., Shi, J.Y., Wang, H., and Lin, Q. 2007. The influence of soil heavy metals
pollution on soil microbial biomass, enzyme activity, and community composition near a
copper smelter. Ecotoxicology and Environmental Safety, 67: 75-81.
68-Gonzales,M.,Shifter,L., Liuch,C.,andRodriguez,L. 2006. Distribution , enrichment and
accumulation of heavy metals in coastal sediments of salina cruz bay , mexico.
Environmental Monitioring And Assessment, 118:211-230.

69-Pekey, H. 2006. Heavy metals assessment insediments of the lzmit bay, Turkey.
EnvironmentalMonitoring and Assessment,123:219-231.

70-Franco, C., Soares, A. and Delgado, J. 2006. Geostatistical modelling of heavy metal
contamination in the top soil of Guadiamar river margins (S Spain) using a stochastic
simulation technique. Geoderma, 136: 852-864.

71-Khan, A.G. 2005. Role of soil microbes in the rhizospheres of plants growing on trace
metal contaminated soils in phytoremediation. Journal of Trace Elements Med. Biology, 18:
355-364.

72-Milenkovic, N., Damjanovic, M ., and Ristic, M. 2005. Study of heavy metal pollution
in sediments from the iron gate(Danube river), Serbia and Montenegro



»

W el Jkybgtﬂdl{»u_/ .;’}Gd,/lqu

73-Lukkari, T., Taavitsainen, M., Vaisanen, A., and Haimi, J. 2004. Effects of heavy metals
on earthworms along contamination gradients in organic rich soils. Ecotoxicology and
Environmental Safety, 59: 340-348.

74-Honda M., Yabuki S., Shimizu H.2004. Geochemical and_ isotopic studies of Aeolian
sediments in China. Sedimentology 51: 211-230.

75-Nahmani, J., Lavelle, P. 2002. Effects of heavy metal pollution on soil macrofauna in a
grassland of Northern France. European Journal of Soil Biology, 38: 297-300.

76-Heiri, O., Lotter, A.F., and Lemcke, G. 2001. Loss on Ignition as a Method for Estimating
Organic and Carbonate Content in Sediment: Reproducibility and Comparability of
Results,.Journal of Paleolimnology, 25:101-110.

77-Muller, G. 1979. Index of geoaccumulation in sediments of the Rhine River, Geological
Journal, 2: 108 - 118.



