Downloaded from ijhe.tums.ac.ir at 21:22 IRST on Wednesday December 12th 2018

wpgi ode ganlliad (o ) o 9 Codlw alxo

Ol e cllilog (oo (pol
FEY L FYQ Olxao Y2 lins) oo,)lez o)lads (o 050

Available online: http://ijhe.tums.ac.ir

J:A‘,}: Jle

b S i Ol s 5 Lbpgr 0 pblio o Lis b ;)|
Ol e 6 e sl liwg

Eyz ol e F G0 o e (0 podazms 0l
Ol egload c oodlol ol3T olEils ¢ylaad 9ty casly pole 0aSisls cns jlaiss 05,5

sl S> il ie ool e\ L
bl oMl oS w6505 oS sloony VT (s el §f eSiw 3l 1B g dine) A+ AIVF redly ) g b
bt e el Legs 5 g SLs ol slciinl b g als 3,k 511, 15965 o554 A7/ Y iowl e &yt
w o l3l 3l Bags 0, blie asls b, s b ol axlllas g, oyl 5l aims s )3 AFINIYY ooy &b

ol S . NN yLassl g6
2l Al 1YA0 Lo 1 08 6 slaptive: oxbw S 5 e g po,S pomasls S S

sl oz G395 QULSTezaYs ¥ wels laglig 51 S digad £+ 1wy 2 P9
hay ollizles] ;o aal pin g (glwoslel I Gy ladiged (oS jolis (sgime w3 5
o5l sy b a3l rizmen b euilsm (ICP) (Wl ons cbor slowdly (il
Skl G310 s dwlee S5 50 (Risk Index (RI)) Ko @l3ls roms olibpg
il ,ls Judos (Shapiro-Wilk test) b sl slayge;l jlooliiwl b 5 mols o, blve o Ko s 1 g oS 5519
Smed < 5 5 (One Sample T-Test) cws 5 «(One-Way ANOVA) a6 Lo (g 00 (liwg (oxbaw S c5biipy
23l ol (Pearson Correlation Coefficient) :ygu RS
5 IOYE YO L,y S cladiges o ol oo lale o Sile an iy g aroS (Laaudly
Clile 5 Sibe Bk 5l og oy g poedlS & gy ye i 5a VOY/AVETV/AY mglkg
Sl polis it eizme 09 WHO sgaie, 5l iy aaigad 1o e 5 s polis
o Ol ol LS RT (a3 ls aslons gl 05 st 5 &fly co¥y liss: 4 by o
wasle 3 slas (S esgaze (0 9 WANE L Wl S S 8
5 1Bl 35 Sl oS wsgamn 15 S i SIS a4 15 S A g o gf (K9 Sl Sy
S 2 o gyt WHO sgats) 5l s s oy yolis cile o5l a5 b 5 s_sobhan@jiauh.ac.ir
S G Glaplmg ) ohst (rlaw S glis (gloygo Sl e 4y (Sogll 055 pulie
Sl 5l 51003 5 aiiS o (6w Ll jo 1) 095 il 8 Dl 5l slovas ism lasg e
g o0 Aoyl S8l oz pgard bosl> Al jo 6 4d slopling

Please cite this article as: Mohammad Moradi B, Sobhanardakani S, Cheraghi M. Ecological risk of heavy metals in surface soils of urban parks.
Iranian Journal of Health and Environment. 2018;10(4):429-42.



http://ijhe.tums.ac.ir/article-1-5857-fa.html

Downloaded from ijhe.tums.ac.ir at 21:22 IRST on Wednesday December 12th 2018

Dlogzga ;0 (Sielp e g (Slplie eg Dl Sl
5l ot S D158 ] ogdle 10,105 co sl s oS
oS oo Loy g 03 5 ed 518 U35 5 Rals slmaal b
Gl Gy (o a2 ST aiile oo (Bl Sy L )
L sl STy & (S k755 BB by (alear—d Slge
poredlS (S S8 s 0 (V) o)ls S alizes (sl
Sllg 503 5 ol G 53 (SYsb jee v Jdo o

51555 1 sl Coesl 510k (09 (cems g
(S e o5 Sy Rl (e dld Bk o
S)ly s Egus 312l 5 (g5luis 5l g 5L SS) o
gle S5 o 53 sladle ;o 058 o0 64— Lo
4 01 355 ey 3l o B 0fast o (sl oY
Obizres Ll il aidls (6 ;Koiinr 285 (60— Laome
5 sy 5 SB o abox e o ol ey Sl
BY 05,5 10 s OV) 010 0925 gl 51 30 Lodgo S
Ol Sliion (Mollinn dnmge lioll o OLS 5
@ (S o) (oo ,BT g cil oo samaidb JARC)
T ol OF) 0l ol p3, 5 o8l Siasbio slo S
(OIS s (S S50 oz o pgaza (9 )
s i 5 sl Slasl (635 e (oras olSws
S 3l ol el oy (SO 2l s 0
(olie 5 )9, s d2arlS 5 Slos &y ol ((slS 500
s s 42 (5030 § O gl ¢ B9 y0m ol8 is
2ol (o8l 5109 b ge (il (omar i 9 555 50
el Jbl 5 (5055 (55 p0 oy Fov pg/Ll xiey
Gl A )3 g e S la ol s 0l
5 S mlio Gk 3l pgesls (V) 09500 (D92 00
Lo 1528l 5 Sl oosS 0,15 oo 5 Ol o loans
g se )l Lo a4y SIS g g 095 St Sl
St Gl g lS Slals crge ol (San yaie ()l
ol 0ol G ez 355 2l 5 (2l s
£y5 Sloiwl Glaslon Slml cow Gludl Gay jo paie
5 B9~ B lags o S 5 a0 oLl da i

AN

e S LSeg 0,bbo sl b3l

doddo
2158 g8 b 5l e i i e jslots S

ol ablax (pl plo 05,105 0 130 cegee cudlw (59,

0590l .l Coal Sl T (5l 5l laebl § 4
S50 tlord Slse gilale) (Rl g o gy 850
3 oGS5 il 4 i lae 4y (g5 )5ltS o ool
(Y V) cnlonds S o S Ol re g5 9,90
Gl Gl ¢S 38 ol S (sloosy VT oy iages
Sl 5o K Sl ol y0 a5 i wn JT8lge
3590 Igad S o SanVl YL Slogas Joa 5
s 5 S 0k slge 136 Comi Cansl (S oebas S
S o grmb joba Ol pl Koo & leay ail Sl
lacled b Sl clacled 51,0 Lol i lo 05
Gl (g )sTge s hlowy ollasil( gase g o
SVsb osli ) (5,5LaS o slaedlol dasile
5 ML 2 alrer oo (bt pya—u 5l Dk
Sy g e 03938 Sy 50 é 5 (T slassS
Sl3ls o 2l 4 e ansl (Sas Sll (slacdlad
(Y-9) 05 S o S

Vb Coons ((GYsb (Fta yoe o b (5 polie (S SIS
3 o Sl g ess Sk g (G S BB 2
Saie a5 gley 1w o 55 10y Dlog>ge lazél
2l 5 sl sl Wil go bl e > 5l 5t ]
S5l az S1L(A V) 0 azlge o blis Ly |y latec g
ol Ll eiis (6550 (LS (grb o) sl S
e Sl o0 (5950 2 5 Sy9,0 D38 05,5 50 e clale
31A) 355 gai g oy (F)I05k 5 Cuogeane @BDle 59 4
5o (55,98 S ) S Slils (Sogll 8,0
RUPRN | ESX I § EE e NN =P 3 PR SO
7285 4 3959 G yb 5l pladl Cdls 4y o (2 5 olS
(V) 09 olde

slecdale a4 ouw) g 2138 joy @ S Gl3ls 8459

. %ﬁ yﬂp
1195 gliwo /p)lgz o)lods /P> 095 | f
i =

Ol huzo Sl sgy pale ozl g s ol toliliad
ijhe.tums.ac.ir


http://ijhe.tums.ac.ir/article-1-5857-fa.html

Downloaded from ijhe.tums.ac.ir at 21:22 IRST on Wednesday December 12th 2018

Ol)Bed g S, loww Jagw

Pl )55 nlo 5 Glnl o Gt Slaplivs: (<o
Al 2yl Saa b oS lasdllas 4 (g5 g0 el aidly
g Shgw; o oS DI (S (Sl Bpg o bl
a5 ad e o] (b g <l pll yas j5 S lail o
CRY g VAE XY YVOY L jolie 5l bag ojblie
P90 9 P9 w0 ipoadlS polic & g pe o ey
Oz o (YY) clils [1,8 15 0,blre b dids 15 0)l50 dor
e Dl (s 0 )blre L3I L o] (b oS st
bl yped (ASi 5 (6 00d slaglig S ) psedlS s
o bolies dsllla 3,50 5 olic xazs 5145 0 ek i
3,5 0, Ll d(YO) 098 soi yoin |y ladaxdle BB 5liipg
SAS Sagbivg s ed Syaebn (oole Slasl ;3 059 54l
El—beg g golatdl el (SUsS slas 515 gl
ol elatnl slas 515 i ol 53 (YY V) 4t
(Sl sl (s SISt (Al el p DBl )38
Jedotr oz 5 Sy, ot 1 5 )0 5 Jolss
S0 YA 8,ls Glosg candl laig s b )] puiiwe bLS )|
Oliwg Voo el iy oo o Gl o o pol> JI>
8 S enlw azgi bgycnl jlols 092y (S 5 s 42
lodas (iu Jlo )5 g Joine Jgad )3 g 0 5l (xms
BSS (o0 S SRS S olwg o ) 355 Zel3 Sl )
o S e a8l o (i Sl 09,9 Jliol
Ot e i 31 550 555 g o5usts ol 3,k
SELdeg 0yble (atlh (sl g (o) S b adllas
lslans (rdaw ST 50 o 9 09,5 pgasld o SIS

8L plml 1T Jlo 5o s et slagbns

1 pg) g olge
(Il @lie 5 oy Cudgazme 4 dzgi b 0y dalllae ol 5o
G eJlod (195 50 @Bly 6 liwg g DLl
5 BLST oYy ¥ wede) plis o2 S50 9 058 o9
3 6l paigad 4 Comd oaiiSanzlye GV Slawi L (S5,

bl slocgs )l jshaie (s ol pladl  xhaw S

: 1195 Gliws /plg2 6 lods /> 6,95
- Yl /p)lg2 o)l /@3 09

Uil bazo Cublsgy pale gazsl g fy ale soliliad
ijhe.tums.ac.ir

AR

EoS S 3 paedlS (izred S5b 00 95 Lt Sl
IV S o0 S sl i 8y 9 e JWI I 5 a8l
aile 05 UsS gl ;5 09,8 18 5l g ooliinl 059 50l (VO
(e (535, )55 o9l 2l s ilup 5 (£LS
a3 ol 5 ool e a5 el o el (glatn molio s
i 2)lse 058 S Fogll s 5o 3y s jlarmo
O 50 o1 BB £ o8 ohga pg)S pate jloe a5l
390055 Sep )8 bl 0 (515 5 (i )90
(S s ps s Sl oS 55,58 carge ol Ll s
Sy Sale 599 15T olfiws (b kS SN
S329LES 53 los fmaS 925 oo SLaS 5 (VA) 995 o0
SgeeS a5 S S 4 e oSl Jlie Glgicas o ls
s Cools by e Dlagu b g 0980 0 a8lol caiyly o
9 25 3ld g T ol ln 093 b Shas g B
Vel G (V) 098 o osliinl (59l sl lo S5
i ey g (glool> SIS 51 LU e 318 Ll sy
Gl B b o 35 5 g o935 59351 5l i wosg 8 5e 5
Sl 85550 i Bl )0 Lo pli 5 Lo daals) dasL!
9 S9re raie Sy lyied e I a5 Cenlond CoB (V)
ool ot paie (paiz Fge Bras 19 ege sl ;5SS
a5l i slacdale (o cwl Sow Lol wg—i o Cgmo
Solom joy & ke 9 ABL (cows (g 5 Gl (6l e

(YY) 098 oS sla o)l g (gl
S plsieas oS lilE (Sogll ogill ;b L)
b ol Sogll oga Jame Sogll J S sl canseis
Qg o Jliody g Sligas o (nSiw D3l ggime il 33l
ogill (s pdyylas jasld b oleriy (JSlbeg Cuwdl
a5’ (Potential Ecological Risk Index) sL_sps
e )3, 5 b Thy (wll Hakanson L
il 6l 35Sy o Glyedr b ol (8 rme eSSl
(VYY) 098 oo (AL Ggusy g S 5w Sl3ls  Sogll
oblie a2t (o))l egas y0 &5 ala gy dlex |
SE b il Slgw) 5o (e Sl 8 Sl


http://ijhe.tums.ac.ir/article-1-5857-fa.html

Downloaded from ijhe.tums.ac.ir at 21:22 IRST on Wednesday December 12th 2018

ab Jols AANRE s sl 5 17299 05 (6l

b 319 raie sa (B) ogill 25l tipg o bline o pi
rSKims Sl nazs 25 ipgs 0l iy s e s
B0 sl ¥ 1) Yol 5l enlii ol L RD) S o
VXY YY)

g & o)

Cn
EL=Ti. Cf (v)
RI = ¥ E; (v)
) aoles 5

Sl e o Sogfl cups Sl wiin G s GG
Wgad 5 (S 38 ey clale o S diged jo (S 518
Nl o) e o pare o bile (2 Sle ull p S
(poredlS ey polie glp i i FO mg/kg 54 /¥
(VF) ol ailie glaandlln gl 4y bl b (s 5 pg,S
Y aoles ;o

G 0 5 Y D) pate ;8 Cuem finly S SL T
(VT Sl (e 52955 epoeedlS o polie sl

5 E, &l oas @il sanail Hakanson 53 slas
(YY) Canl ¥ ooz 74 RI

mh s 50 SPSS.20 ase s awgi baosls (g bl sjls
Shigmg bt gyl 5ol plogl <[00 (sl ine
dosls o5 Jlooy o,y sl (Shapiro-Wilk test)
One-Way) a3,by (sib)ly Jelos slagses! |
5 (One Sample T-Test) o5 5 3 ANOVA
O SB oS SllE clale (oSl alie sl o S
el dulie (rizmen g aslllae 3590 6 05 lap by
DL o) WHO s4ain, Ly SIS clls clale

P”S‘,awolf‘g)_w ‘_g\)_,u_:..fm\‘mg/kgs\n A

AN

e S LSeg 0,bbo sl b3l

Vom alold cole, b pbwg 10 58 g gix (3,5 (Jlod
e S diged ez GLel axly vy (Ll il
digad S slawd) ol Subils 1 ST dw yo +-YO CM Gos
Grolin] olél e Clan s (D9 e F-
Slastin (S ob ool GPS olKns lwgi 5,00 paiges
5o aslllas 355 slapliowg (L3l CaBge alox |
Loyl Coadse 4t )b 5l sl 0nd @l ) Jgar
JEES 51 e badiged .l ool &1L Y JSS 50 (6,10 pdiges
oBinlejl a8y &0l jo Sy sl b slbawS o
Sl3T slen ;o VY h o a ladiged olKiole;] jo aiods Jaxee
955 5l e 09wl ] (8Ll gl ) B oo eols 1,8
(ealls (it CS1ESy jslaie 4 (i sl 40 aiged
03l joue FY UM puoes o ¥ MM SU 51 (o ey S (3
(s ggiome 8l 3 jslate a4y Wddiges puan (glp (V) 0
gl Bk 4y LT Jlasil 5 igei 51Y 8 0595 5l ey
S5 Aol Y ML G j0u IS0l VY ML ag05 10 4
Ko (6, 31 oo ,o V8 h o ladiges .ol 03433
A ools &yl L 69y Do LY h ooty s g
o BES g o Lo 5l ey sii S5 sladiges
o odilw, Voo ML o 4y iy Lgo ST L FY pasly
o (Sgiasl) pole Jolome el 3 s cules ,o (F) )
Varian,) ICP o&iws 58,5 0, J5 5 @l3ls S o sl
pg—odlS (o ,olic e bile (710-ES, Australia
M slazse Jsb )0 i s S ojlas )5 e 5 05,5
L, YYY/YO nm ¢ YPV/VY nm YYS/0. nm YV /Y0
@) oylac o Laais BEC 8L 1o b snilys 1S5 aw
pH 5 foY- Jow Jenway ziwcolos oS ws lawg O
Joe Jenway ;o pH jl ool ol b slil J5 0 55 !
A 5 s sly2 s, ol 9 (FY) 9 23,3 TOY -
51 (Quality Assurance/Quality Control) ca.s
S 5 5l oo ol 5 RTC, SQC-014 5 lasbu! S
23l polie (el ol 1o soliwl Sigma-Aldrich

Ad-Y - ‘55*0015 L.S‘)" Av-ay = 6‘).‘ M)b ey

. %ﬁ yﬂk
1195 gliwo /p)lgz o)lods /P> 095 | f
i =

Ol huzo Sl sgy pale ozl g s ol toliliad
ijhe.tums.ac.ir


http://ijhe.tums.ac.ir/article-1-5857-fa.html

Downloaded from ijhe.tums.ac.ir at 21:22 IRST on Wednesday December 12th 2018

OlSe2 9 (BB, Gl Jugew

Lasy
bt sla bl 5 oo (S g e Sl S5
O 5 OS5 St slaglivg (aw I sladiges
ohls cSllps osill 6 pdy s (ar Ll a e b
oai &I F gV Jolam o i pa S sladigad S

o

XX bl gyl asolsl sgoimy o (YO FY) (Lo g
50955 psredls vy glp i oV F - mglkg 5 V0
O R gy (Sl eize Al oLl (YF) (Lo
yolie 4l pozs cile Sile LEC 3 pH (sLa il

Pearson) 5w o (Siwod oo G3ej) 5l bdigas 5o

A eolal (Correlation Coefficient

&0 paiges oy | Glasine (& p - Joua

01,F) - F50 YO,YVAYFY Yf Jles cdo gy
BY,YAYAYS YOV1 - aYY ¥o S aY oliwss
BYFYVY-Y YO,V FO Y s SULST sy
BY,VAYYA- YOLYYANY z e 2y gfbeny
NRAAGIN ¥O,VYTaas Y1V % S5t s

21800 Eaeans iy
M 1

Seale =1:100,000

e ———
B B0 24E aeN  AK0 5

Lais) 5
Gigeid il o
Sl et

w s

sl

e saa0es

Gl paiged (ol 5l piiw! Cardgo —) S5

ég é Jﬁﬁ: a5 oliwo, o
: 1 S j
) ol /pJlg2 0 /36,95

Uil bazo Cublsgy pale gazsl g fy ale soliliad
ijhe.tums.ac.ir

AN


http://ijhe.tums.ac.ir/article-1-5857-fa.html

Downloaded from ijhe.tums.ac.ir at 21:22 IRST on Wednesday December 12th 2018

e S LSeg 0,bbo sl b3l

SE 50 o Ol S Lbegs 09l (5 pdy s a3l g 0glll B Ulpgs 0 yblke oud &l (Gusvadnb -V Jguo

L 0 bl RI S Udpgr 0 ,blo E'
o RI<\o- oS E . <¥.
bgie V0. <RI<Y.. Lgie f- <E,<A-
N v..<RI<f$-.- g LB A <E.<\#-
Vb azg BB j5ba RI>f.- sl \#. <E,<YY.

- - e E,>Yy.

"ol e sl (aw S o EC g PH (s 0l clilé (aSitao -Y Jgor

et || 2]

VEEA- £ VAT mglkg o

i obun | SV oty

e |

VWV/B- £ VYAT vaa/s. £ VYAS yryva £ -asd YWY/ £ YA

SYFE )N “IANE - [0 YO E /0N PO £ [ R mg/kg el
Yo £ /AT AYIVO £ <10+ $t0e £\ /¥R 0F/ £1)10° VYIYS £ YNy mg/kg £,
Y/ A AT E VLT TS LT A TRV A FEIVO £ \IVFS mg/kg o
SITAE - IYF AVA £ <)) R A=Y £/ VIVY £ ) - pH
VeV E fep S A0 E /) A IRV NAER ds/m EC

Al gz cdale Sl L 5l b S gladiges yu ylel P < o0 0) o cme igles Silo wins) o 50 (5 C D @) e yud g, FF

sl (Sl (slasals wiz y5051) 48,0 Sy il g Sl (5051 @l sl polie

Ol Sed slapliwg (Hrhw S sadige 10 (S Il 05l o yblie (b5l i -F Jgu

e i \ =3
oS 4. 170 VIFY VY Yo/ YEIY - o i,

oS 1A/ 4/¥4 VY - 50/ Y/ WY s,

‘1,5 Y¥/A glY «/aY Yo/ YY/AN olSL,Sl Ol.‘;.,.uy

Lgie 10+ /Y ol VNS IWE FAUAA oV lioss

oS #1159 FIVA oY Y5 YOVA e olies:

pf 4/\ 7 YIZA \V/YY OV/A- YAISO wil-uo

b S gLatigas ;5 Iyl e il e sl i x s
A g AaS 45 39y 51 Sl 05 60— s liws

Lgﬁ‘ﬁﬁ9;6|ﬁs’/c\' 9 ‘/Yf l_.g]g‘ﬁﬁwégé‘)_g‘v‘\
i i 9)l50 e )0 5 WA S TV Ll s (sl g AT 5 TY

el Co¥s 9 S9m slaglivg 4 Lo ye IV Lolp o gl mEKE iy olie o bile

Giauso %ﬁ yﬂﬂ/
1195 Glisoj /plaz ojlaib /o3 0)9s | ¢
i =

[AR3 Olagl bumo Cuiblsgs ale (ol iudg ju ole aoliliad
ijhe.tums.ac.ir


http://ijhe.tums.ac.ir/article-1-5857-fa.html

Downloaded from ijhe.tums.ac.ir at 21:22 IRST on Wednesday December 12th 2018

Ol)Bed g S, loww Jagw

Sy jlre clale iSlos

bl ooy 5 jglaiedy a3, S uilyjlg 4525 (y903] i
Slivg 0w S o K w ol cdale (Sl
OeSlee 5 5l aliwg: den (oS 0l (LiS (s s 22
YV Jgaz) cuisls 042 L.S)LAT Sl gre

b plp @) (Soed oy b pgedls g 0 yolie clile
Sy g ‘/V/\\cbﬁ‘ﬁwﬁ)&bfs;jyﬂv/qvti
Lg)bu’_bme'a.w)é ‘/ﬁ/\?bfl)awwfabwj
w‘bés}j( ) i.. o (P<,/,\),/,\
re bpg)S 5 poresls yolie clale (pSibos (o 25k
M w)..o Lv U™ 9 ﬁj,,.aolf “/VA/\ lg).g‘).) M
b plp (Sarod o yo b s g 09,5 9 +1AVY Lo 1l
3925 S (Shwads * [+ ) ()Mo ginn mlawo )0 5.5 JAYY
oy polie chale (Sl (o a5 0 Jl 0 plails
o i (Sissod 0 5 LPH b e 5 09,5 p9—no0lS
Sl (Simwod < [AVA 5 «[AFA o IAVE AN L 5l
oy polie cdale (Sl o a5 JH50 ;0 bl 352
i iy (oo o LEC L o g 09,5 pg—adlS
o (Sa = [A0 e g+ ATE = JAAY /YL ol

il s lipg 0gall (6 pdy s @Sl l a il gl
WY e gl iy xba S gladigas ) oKt
ooy pobis Slp Ol A5 Shom 5 ¥y OLSLS]
U9 ‘05)5 (2 )..oL& @}lﬂﬁy o/JaL?Lo alo ULMV/?A
b 3l og bwgte pgnasls paie JSlidpg okl g oS
) u.‘.i»__w u‘)l.‘i (S (5~>L~__.wf>54 09_QJL: Lg)_n.\.’)b
00gdse O axllas 3,90 L;L(bdtl.w}g t;>r.|a_..\: S Lgl.:bdd}o.;
(F Jguz) sl J13 Jlas (S

LY .onfc (_ngoé‘o as sls QL».».’ sS.L:j—s).uLMJ U?‘A)—‘ C.’L..s
SENETN) ‘55)_§ ‘r:%.aolf (D u‘)b ML' o] clale
&9 3 oled = sbaglivg v S sladiges
el s oy

g & 4z b a0 o] Sl s (5 93] @l
2 O ol e bl Sl (P<4/40) (5o —me
WHO Sgai, b (5,00 sloyliwg u,_?t.la.w S sladigas
clale (Sl aSE 50 pas o)l g Ll s e LS
poedls yolie alé (pS0lee 5 Jdion e g 0y polic
i =8k jlog o cdale , sSlas 5l L eS pg, 5 g
LSE slediged jo (nXiw alils cdale Sl aslin
Sl sre mhaw 4 axgi b aS ols lis bg )l asoll sgein,
3 S S Sl den clale Sl oo /00 3 5SS

o SB O EC g pH (b yiol )by g (oS I8 1 0lio (o (g y (Simod 36 dlino ulis -0 Jgoor

ijhe.tums.ac.ir

Olrd e by
EC pH Cu Cr Cd Pb
\ Pb
) ANAN Cd
\ < IYAA </YAY Cr
\ </AYY ANA <[ANF Cu
\ </AYA < |AFA INAE < /AN pH
\ —-[AVYY AR —+/A¥Y¥ —+[AAY —+/q-Y EC
s AW s
Ol o bl sgs ale ¢pazl g fy Lale soliliad Yo


http://ijhe.tums.ac.ir/article-1-5857-fa.html

Downloaded from ijhe.tums.ac.ir at 21:22 IRST on Wednesday December 12th 2018

(pguadlS co s yolie clale Sl a5 ols Lii (Y- F)
S Sapliwg (hw SB ladiged )3 e 5 03,5
e OFE A YUA ENVFF L ol cs g 0l Sl e
—olie gl oYYV e VY)Y mg/Kg g YY/Y- £ /F-
£9)S oy O Sl3l8 il Sl (Vo0 F) o) e
9 5,8 SN 68 Glaglivg (e S 50 e g
(Fo) s, oyl 5 WHO s 5l s polic aon
ClIF Jgoz )0 alive la gl 5l (Fp & by o mmls

e 00
u‘)b LS“}L"MJTQ}’ 05.dla 6).:.14).‘09 ua.‘>L..u 4.._....‘[.7:9 C.al...l
b S sladigas 13 (e 5 09,5 pgradls oo (nKins
polie dicin g dieS aS ol Lis s el slboliny
Giorm Sroliwg 4 bgy 0 VO-/OY 4 #V/FA L axl i
Js92) 09 Ol 09z 5 33 50 &ly S ey
Slipg o,blre polie Sl w2 )b 51 (F
me ).n)l&a O g INE l_> raj...mblsfa..c os_dl.»
o u.ai.w U‘Jlﬁ Ao @}L.wﬁy 05&") dfw)b ua>L_.~J
o Sl (Jg v JIs)95 5 bawgle SSU g jlas
Sas oS eogame w RI=AVF L S (S0 ol
o bl slml )3 1) e (p idion 9 (7S o S o3
el mle 4 dz g g0l 5hasla ol col_Seg
U ed sl g s Gl YL 5 e 5l poeesls
e Sl es 0 SB35 5 )90 4l hlwg 295 )
o9t (glrerd Slod9S 5 pgaw 0015 cdis hlwy 505
Oyzen I slooss s OB (2 0 )5 wlid slaogS
Sl il Yol g OB L g Lol o wgaaS
wadllas 8,90 yolie plo 5l yies b kil JpuS 5 (VWY O\ 9)
YAVYY L Gy paie i 5l uls adl o 5 )18 a> g5 0,50

AN

e S LSeg 0,bbo sl b3l

Mo (SO lgieds peKiw Sl3ls ay S Syl
Ay O)ge ALLIS ABS iz 3 ) ($9)l8 (S jlae
Slge (So3lse slaanld el ad S 18 oobyj iz
ol i) (59, 5 Ol slacedled 5 5 5luS 1 5 5 50Le
(S re « DL 2 oloads pgo g lBogS 08
S hmal] (SlaCunniin § ()b 5l g (Jond laiis g 3 2>
0938 59) sebar SB 3 (S I8 clale b oad el
ST s (635190 j0 S0 515 Coleg jo 9 adly l 3
S Sl3l8 4y 50l oS Sl g,cnl 5l (YY) 05
35 g0 e (§ s Comm ylanme sla F3gll on Sl
ol g S alex 1 5 s yb oSS aiz a (VA)
SR eoliiul 3550 (55,5l Y gaze CiS (6l 6 00
crgaay g Laoan ¥l elgl 4y Lol (Sogll Jg 0,5 i
OB 995 oo g g e Ceadlr il oo S S5
B SE g Legs S slaial el o Sy i @b
ds gy digy dr g5 L fadge ol di) Al 5l maki e
o (YO) cwl Jlo )65 o s Shrenl 5l i o oI55
& Ol A slgln s S (Sogll ()
eSS 0lo LAS s g 9,5 cpgandlS o p (S 3l
e S sladiges ;o polie clile (:0le ainn
s 54 Y OVAY £ YV/AY 5 -0Y £ /Y0 L ), mg/kg
Sgei 5l i @y pare Sl g oy g pereslS 4 by e
yolie cblé (Sile a5 aeS Bk 510 WHO
<Yy 9 Siem slagling (e SI ladigei 4 by e
O Sl cdale Sl asn polie (Y Jguz) oy
OlAS A Cg )0 &l Co¥s pliwg S sladiges )
G590 4l g 20,5 5 S35 (YL o L (lgie
335 0us5 s wpe 50 e Ji g Joo bilg ohgn
5 Lol )55 yeS dnugi g o Shptiase 5 039w 3 el Lol
S Ogw 4 pomie a5y Gblie plo b anslie o Laol 5]
ol Slakad g Cud (SiwY o9y 9,093 Slalad i
ohen 3 VINce anlllas s couils Lo o g oo S,

. %ﬁ yﬂp
1195 gliwo /p)lgz o)lods /P> 095 | f
i =

Ol huzo Sl sgy pale ozl g s ol toliliad
ijhe.tums.ac.ir


http://ijhe.tums.ac.ir/article-1-5857-fa.html

Downloaded from ijhe.tums.ac.ir at 21:22 IRST on Wednesday December 12th 2018

OlSe2 9 (BB, Gl Jugew

Lo calizeo bl (g i 6%0&»%‘5@«55 )AWQUJJ:MM'L%—? Jeus

o) - -
() - -
(FY) YA - YAIY -
(FY) YAID- Y -
(F%) Yl YA/
%) PO VY
(f) - -
V) FEIOY VI )
) £ITY YA/
(F%) YA - VAFIY -
*A) YA - -
Sol imgss 410 00/0-

YA Y.y (oblawl) oyl !
- YIYA LT p,3) oly!
NP YY/\ - (Oleow) 10!
- Ya/x- (9 e
<A Y& (wdSgl) adjeu
_ - (o, &L b po
- V- (Lo ) b
./ OO/ § (LXls) oz
AT va/s- S S
- NV (955155)
- FEIN (9 e
N VOY/A 1) Ol

Slasdlas jo B8k 51.(FF) od 3 jme cconl ails (6,05
L;Ja_.gJL&)owi;_wal}lég;oy’I&lﬁ)ld.mLA_f
e o polie Sl 2L plol 0S4 (60— slaplimg
P YIAY 5 VP polie b oo 5t o g oy I35 Sool]

(YA) o s YU g Lagio aals
G Rd oy S SeslS Jols cod b ailg o aS
S (S5 el (29,50 cdlid (o dlge
PH polie jo s dbwl) cpl o000 )18 156 csu
sl o ol 8 Jas! J,u8 5o )b 5l Wl o SLs
ol 5o (YO) asl A8 56 wlhls S ow (S i
s 3 S slacisni ;5 i I35 (syime (Sl
yole chale . Sls aS sls lias /2N b ply g lo gimse
Mw,@ 6|)‘oprw9‘a9)§ ‘r:%.aalf‘gﬂ

O Jgoz) sl e

J q 5 o,la. 30,95
ég Q ﬂﬂf 119$ olisoj &
. Py Yl /plgz o lod /o 049

Uil bazo Cublsgy pale gazsl g fy ale soliliad
ijhe.tums.ac.ir

HANY

S Gl ohisa yate ol adgi mle 5 0o
lag,095 Sb g Cogm (3l o paie (ploniledly g (o
5S0lgi o8 Sppia Sl den s pdysks olnl o
5o ol Gl Sen (ol U5 L 5 e
aoe slTol i 5 608 Slopligy S s pawesls
ke O e 020 VYITA L pgrodls paie wiz po a8 8
Aol oy L aslie o Sl bpgs 0, bl oloul ol
RI- PV L SLs S ol ceom (e s e
Curran- (Y0) cuul atily g>g b6 o5lipy b
S Sogll oy Lo (Y410) oK 2 g Cournane
i Sl 45 08,5 et IS ) (5 45 o slalizd
5 o e l3ls (Pollution Index) Sogl jasls
yobie g hwglo ai 0 VIF o VY polie b i i g5
AL asl S FIA Y17 polio b ool jas poedls g s
ke (2 i &5 (5 paie Olgieds ponadls g cnl 5ol
Glap g ol S o 3L Spg o,bls sl 5 1,


http://ijhe.tums.ac.ir/article-1-5857-fa.html

Downloaded from ijhe.tums.ac.ir at 21:22 IRST on Wednesday December 12th 2018

Sl ple sgime (cw) 2 s e Slagbiwg plw adlllas
IS o (b o anlllas gl izen g S o (5w
2 b mle s Slej Casgame s azgi bas Jlow Joab

D9 on dpogi (g

‘ss‘é)dés S & e

G jlarore 0 ) ol 15 aeli) L 5l as S 5 allas oy
ey Olare b plaes axlg oDl ol o5 _ils Cgaas

G S L aw S 0 i Slils  Sogll
ol YYNO 0 AAEY Y aS L« ol s

&b

1. Wong SC, Li XD, Zhang G, Qi SH, MinYS.
Heavy metals in agricultural soils of the Pearl Riv-
er Delta, South China. Environmental Pollution.
2002;119(1):33-44.

2. Doumett S, Lamperi L, Checchini L, Azzarello E,
Mugnai S, Mancuso S, et al. Heavy metal distribu-
tion between contaminated soil and Paulownia to-
mentosa, in a pilot-scale assisted phytoremediation
study: Influence of different complexing agents.
Chemosphere. 2008;72(10):1481-90.

3. Muchuweti M, Birkett JW, Chinyanga E, Zvauya
R, Scrimshaw MD, Lester JN. Heavy metal content
of vegetables irrigated with mixtures of wastewater
and sewage sludge in Zimbabwe: Implications for
human health. Agriculture, Ecosystems & Environ-
ment. 2006;112(1):41-8.

4. Yalcin MG, Battaloglu R, Ilhan S. Heavy metal
sources in Sultan Marsh and its neighborhood, Kay-
seri, Turkey. Environmental Geology. 2007;53:399-
415.

5. Morton-Bermea O, Hernandez-Alvarez E,
Gonzalez-Hernandez G, Romero F, Lozano R,

Beramendi-Orosco LE. Assessment of heavy metal

e S LSeg 0,bbo sl b3l

o Ol Pl Gragh molS 4 sl Loz e
5 s oS eogame ;o RI= N5 L S S ol
Oy i D38 cdale ke a5 el 5l Jg e inls
Sgei ) sl aslllas 9,5 (xaw S Gladigel ;3 e s

gl loygo (il e 4y (Sogll 099 anlin J 55 4,
OMs S 45 64—t Slapliwg )3 ohagh (i w S
G o B Jome ] Jo 1) 595 sl 3 BBl 5l lovas yiso
sl )0 s slalwg Slasl 5l g lesgs S o

ok 35 Sl sla e oy holse slacsl

pollution in urban topsoils from the metropolitan
area of Mexico City. Journal of Geochemical Ex-
ploration. 2009;101(3):218-24.

6. Saeedi M, Hosseinzadeh M, Jamshidi A, Pa-
jooheshfar SP. Assessment of heavy metals con-
tamination and leaching characteristics in highway
side soils, Iran. Environmental Monitoring and As-
sessment. 2009;151(1-4):231-41.

7. Gardea-Torresday JL, Peralta-Videa JR, de la Rosa
G, Parsons JG. Phytoremediatoin of heavy metals
and study of the metal coordination by X-ray ab-
sorption spectroscopy. Coordination Chemistry Re-
views. 2005;249(17-18):1797-810.

8. Rezaei Raja O, Sobhanardakani S, Cheraghi M.
Heavy metals health risk assessment via consump-
tion of citrus in Hamedan City, potential risk of Al
and Cu. Environmental Health Engineering Man-
agement Journal. 2016;3(3):131-35.

9. Hall JL. Cellular mechanisms for heavy metal de-
toxification and tolerance. Journal of Experimental
Botany. 2002;53(366):1-11.

10. Lee CSL, Li X, Shi W, Cheung SCN, Thornton I.
Metal contamination in urban, suburban, and coun-

try park soils of Hong Kong: A study based on GIS

. %ﬁ yﬂp
1195 gliwo /p)lgz o)lods /P> 095 | f
i =

Ol huzo Sl sgy pale ozl g s ol toliliad
ijhe.tums.ac.ir


http://ijhe.tums.ac.ir/article-1-5857-fa.html

Downloaded from ijhe.tums.ac.ir at 21:22 IRST on Wednesday December 12th 2018

Ol)Bed g S, loww Jagw

and multivariate statistics. Science of the Total En-
vironment. 2006;356(1-3):45-61.

11. Cui YJ, Zhu YG, Zhai RH, Chen DY, Huang YZ,
Qiu Y, et al. Transfer of metals from soil to veg-
etables in an area near a smelter in Nanning, China.
Environment International. 2004;30(6):785-91.

12. Tchounwou PB, Yedjou CG, Patlolla AK, Sutton
DJ. Heavy metals toxicity and the environment.
Molecular, Clinical and Environmental Toxicology.
2012;101:133-64.

13. Sobhanardakani S, Talebiani S, Maanijou M.
Evaluation of As, Zn, Pb and Cu concentrations
in groundwater resources of Toyserkan Plain and
preparing the zoning map using GIS. Journal of
Mazandaran University of Medical Sciences.
2014a;24(114):120-29 (in Persian).

14. Karimi M, Tayebi L, Sobhanardakani S. Pb and
Cd in medicinal plants (Case study: Shirazi thyme,
sweet violet, pennyroyal and jujube). Journal of
Kermanshah University of Medical Sciences.
2016;20(3):111-16 (in Persian).

15. Johansson C, Norman M, Burman L. Road traf-
fic emission factors for heavy metals. Atmospheric
Environment. 2009;43(31):4681-8.

16. McKenzie ER, Money JE, Green PG, Young TM.
Metals associated with stormwater-relevant brake
and tire samples. Science of the Total Environment.
2009;407(22):5855-60.

17. Farzan M, Sobhanardakani S. Analysis of Fe, Pb,
and Cd content of surface runoff in regions with high
traffic intensity in Hamedan, Iran, in 2014. Journal
of Health System Research. 2016;12(2):208-13 (in
Persian).

18. Sobhanardakani S, Jamali M, Maanijou M.
Evaluation of As, Zn, Cr and Mn concentrations in
groundwater resources of Razan Plain and prepar-
ing the zoning map using GIS. Journal of Environ-
mental Science and Technology. 2014b;16(2):25-38
(in Persian).

19. Sobhanardakani S, Maanijou M, Asadi H. Inves-

%ﬁ yﬂl’ ) N
h 1M9% (Lo j i
. Qliwoj /(,lg2 o)l /s 093

Uil bazo Cublsgy pale gazsl g fy ale soliliad
ijhe.tums.ac.ir

AR

tigation of Pb, Cd, Cu and Mg concentrations in
groundwater resources of Razan Plain. Scientific
Journal of Hamadan University of Medical Scienc-
es. 2015; 21(4):319-29 (in Persian).

20. Yang XE, Long XX, Ni WZ, Ye ZQ, He ZL, Stof-
fella PJ, et al. Assessing copper thresholds for phy-
totoxicity and potential dietary toxicity in selected
vegetable crops. Journal of Environmental Science
and Health, Part B. 37(6):625-35.

21. Bakirdere S, Yaman M. Determination of lead,
cadmium and copper in roadside soil and plants in
Elazig, Turkey. Environmental Monitoring and As-
sessment. 2008;136(1-3):401-10.

22. Sobhanardakani S. Tizhosh M. Determination
of Zn, Pb, Cd and Cu contents in raw milk from
Khorram-Abad dairies. Journal of Food Hygiene.
2016;6(2):43-50 (in Persian).

23. Hakanson L. An ecological risk index for aquatic
pollution control- A sedimentological approach.
Water Research. 1980;14(8):975-1001.

24. Soliman NF, Nasr SM, Okbah MA. Poten-
tial ecological risk of heavy metals in sediments
from the Mediterranean coast, Egypt. Journal of
Environmental Health Science and Engineering.
2015;13:70.

25. Solgi E, Yarahmadi F. Ecological risk assessment
of cadmium and lead in urban and forest park soils
in Asadabad City, Iran. Journal of School of Pub-
lic Health and Institute of Public Health Research.
2015;13(2):79-94 (in Persian).

MM, Todorovi¢ MN, Anicié

Urosevi¢ MP, Rajsi¢ SF. Heavy metal content of

26. Kuzmanoski

soil in urban parks of Belgrade. Hemijska Indus-
trija. 2014;68(5):643-51.

27. Shi GT, Chen ZL, Xu SY, Wang L, Zhang J, Li
HW, et al. Characteristics of heavy metal pollution
in soil and dust of urban parks in Shanghai. Chinese
Journal of Environmental Science. 2007;28(2):238-
42,

28. Amir Fakhrian M, Khakpour B, Danaei M, Ta-


http://ijhe.tums.ac.ir/article-1-5857-fa.html

Downloaded from ijhe.tums.ac.ir at 21:22 IRST on Wednesday December 12th 2018

vangar M. The study and analysis of social implica-
tions of urban parks on the basis of locational con-
ditions and general situation of the region (The case
study of zones 1 and 2 of Mashhad municipality).
Geographic Space. 2013;40:190-211 (In Persian).

29. Yargholi B, Azimi AA, Baghvand A, Abasi F, Ly-
aghat A, Asadollah Fardi G. Investigation of Cd ad-
sorption and accumulation from contaminated soil
in different parts of root crops. Journal of Water and
Wastewater. 2010;20(4):60-70 (in Persian).

30. Krishna AK, Govil PK. Soil contamination due
to heavy metals from an industrial area of Surat,
Gujarat, Western India. Environmental Monitoring
and Assessment. 2007;124(1-3):263-75.

31. Davashi L, Azimzadeh HR, Dadfarnia S, Daniali
SR. An investigation on soil lead pollution due to
vehicle traffic in Ghamishlu Refuge. Journal of
Environmental Studies. 2013;39(3):49-57 (In Per-
sian).

32. Kelepertsis A, Alexakis D, Kita I. Environmental
geochemistry of soils and waters of Susaki Area,
Korinthos, Greece. Environmental Geochemistry
and Health. 2001;23(2):117-35.

33. XuZQ, Ni SJ, Tuo XG. Calculation of heavy met-
als toxicity coefficient in the evaluation of potential
ecological risk index. Environmental Science &
Technology. 2008;31:112-15.

34. Uluturhan E, Kontas A, Can E. Sediments con-
centrations of heavy metals in the Homa Lagoon
(Eastern Agean Sea): Assessment of contamination
and ecological risks. Marine Pollution Bulletin.
2011;62:1989-97.

35. Dantu S. Geochemical patterns in soils in and
around Siddipet, Medak District, Andhra Pradesh,
India. Environmental Monitoring and Assessment.
2010;170(1-4):681-701.

36. Maleki A, Amini H, Nazmara S, Zandi S, Mahvi
AH. Spatial distribution of heavy metals in soil, wa-
ter, and vegetables of farms in Sanandaj, Kurdistan,

Iran. Journal of Environmental Health Science and

e S LSeg 0,bbo sl b3l

Engineering. 2014;12:136.

37. Azimzadeh B, Khademi H. Estimation of back-
ground concentration of selected heavy metals for
pollution assessment of surface soils of Mazan-
daran Province, Iran. Journal of Water and Soil.
2013;27(3):548-59 (in Persian).

38. Chen TB, Zheng YM, Lei M, Huang ZC, Wu HT,
Chen H, et al. Assessment of heavy metals pollution
in surface soils of urban parks in Beijing China.
Chemosphere. 2005;60:542-51.

39. Vince T, Szab6 G, Csoma Z, Sandor G, Szab¢ S.
The spatial distribution pattern of heavy metal con-
centrations in urban soils - a study of anthropogenic
effects in Berehove, Ukraine. Central European
Journal of Geosciences. 2014;6(3):330-43.

40. Hursthouse A, Tognarelli D, Tucker P, Marsan
FA, Martini C, Madrid L, et al. Metal content of
surface soils in parks and allotments from three Eu-
ropean cities: initial pilot study results. Land Con-
tamination & Reclamation. 2004;12(3):189-96.

41. Solgi E, Konani R. Assessment of lead contami-
nation in soils of urban parks of Khorramabad, Iran.
Health Scope. 2016;5(4):€36056.

42. Mirzaei R, Teymourzade S, Sakizadeh M, Ghor-
bani H. Comparative study of heavy metals con-
centration in topsoil of urban green space and ag-
ricultural land uses. Environmental Monitoring and
Assessment. 2015;187:741.

43. Lyul S, Chen W. Soil quality assessment of ur-
ban green space under long-term reclaimed water
irrigation. Environmental Science and Pollution
Research. 2016;23(5):4639-49.

44. Curran-Cournane F, Lear G, Schwendenmann L,
Khin J. Heavy metal soil pollution is influenced by
the location of green spaces within urban settings.
Soil Research. 2015;53:306-15.

45. de Moura MCS, Moita GC, Neto JMM. Analysis
and assessment of heavy metals in urban surface
soils of Teresina, Piaui State, Brazil: a study based

on multivariate analysis. Comunicata Scientiae.

. %ﬁ yﬂp
1195 gliwo /p)lgz o)lods /P> 095 | f
i =

Ol huzo Sl sgy pale ozl g s ol toliliad
ijhe.tums.ac.ir


http://ijhe.tums.ac.ir/article-1-5857-fa.html

Downloaded from ijhe.tums.ac.ir at 21:22 IRST on Wednesday December 12th 2018

Ol)Bed g S, loww Jagw

2010;1(2):120-27.
46. Dong-sheng G, Peart MR. Heavy metal concen-
trations in plants and soils at roadside locations and

parks of urban Guangzhou. Journal of Environmen-
tal Sciences. 2006;18(3):495-502.

%ﬁ yﬁ’ ) N
h 1M9% (Lo j i
- Qliwoj /(,lg2 o)l /s 093

Uil bazo Cublsgy pale gazsl g fy ale soliliad
ijhe.tums.ac.ir

A


http://ijhe.tums.ac.ir/article-1-5857-fa.html

Downloaded from ijhe.tums.ac.ir at 21:22 IRST on Wednesday December 12th 2018

£
3

Ay
d‘f

) )
%
/[hﬂAEH) 7

Q/A/ »
o R
" Of Enyiron™®

Available online: http://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2018, Vol. 10, No. 4

HERLTH AND ENVIRONMENT

Original Article

Ecological risk of heavy metals in surface soils of urban parks

B Mohammad Moradi, S Sobhanardakani*, M Cheraghi
Department of the Environment, College of Basic Sciences, Hamedan Branch, Islamic Azad University, Hamedan, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 15 November 2017
Revised: 6 February 2018
Accepted: 12 February 2018
Published: 7 March 2018

Key words: Heavy metals,
Ecological risk, Surface soil,

Urban parks, Tehran

*Corresponding Author:
s _sobhan@iauh.ac.ir

Background and Objective: Heavy metals are the most frequent pollutants
of urban soils. In general, human health and especially children are directly at
risk if the soil is being accidentally ingested orally or nasally. Therefore, this
study was conducted to assess potential ecological risk index (RI) of Pb, Cd,
Cr and Cu in surface soils of urban parks in Tehran City in 2016.

Materials and Methods: A total of 60 surface soil samples were collected
from Mellat, Laleh, Velayat, Ekbatan and Pirouzi parks. The heavy metals
contents in samples were determined using ICP-OES after acid digestion of
soil samples. Also, RI of heavy metals was determined. All statistical analyses
were performed according to the Shapiro-Wilk test, One-Way ANOVA, One
Sample T-Test and Pearson Correlation Coefficient.

Results: The lowest and highest contents of the metals (mg/kg) with
an average of 0.52 + 0.25 and 153.81 + 31.83 were related to Cd and Pb,
respectively. Pb and Cu were higher than MPL. Also, the highest surface soil
contamination was related to Velayat Park located at the south of Tehran. The
value of RI was 99.16 and therefore the soil contamination was categorized
in low ecological risk.

Conclusion: Although the value of RI categorized as low ecological risk,
due to mean concentrations of Pb and Cu were higher than MPL, control of
soil-contamination sources, periodic monitoring of surface soil in the urban
parks where citizens spend most of their free time. Additionally, it should
be avoided to construct urban parks close to the regions with high traffic
intensity.

Please cite this article as: Mohammad Moradi B, Sobhanardakani S, Cheraghi M. Ecological risk of heavy metals in surface soils of urban parks.
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