[ Downloaded from ijhe.tums.ac.ir on 2026-06-18 ]

93 oode (gaollad (Cons ) o 9 Cuodlw alxo
RTLR VE T RUAVI RVERN Fe 4|

OYF B OVY Slowio A¥AD s oo e o)lod wags 5,50

Available online: http://ijhe.tums.ac.ir ' \\/ ;
u.f.h ‘9}: Jlas \ / «\“’g

% @
() >3
" Of Enyiron®™®

36! plord 5 (S5 Slwo pas () b LB S D)3 oL cliis
Slodos domus Oliw g 53 (s34 gl e
Y)f,)L:b'Lz elowsl ' gk 5 L

U‘J‘.’.‘ AQL;.:L.A Jar_.,..acul.o.:.l.m Aen Jo-\} )._)T AK..:JB AJQ.:\.:: J.».L.@.a a}; (J}:«»«J a.,\wif) Al
Olpl g Olis S NS (858 s S 0SSl Y

oS> 1l 20 Ol M L

C)\JSJQZ)U"J&‘@jj#@%}éﬁ@bﬁj&v_ﬂ)ﬁ%O.i‘)‘\u_éu\.&s:u_;.\.ﬁ}&?ai'

A _ - . . . . X _ A0/ #/\ Zal.&Jé @JU
Q\m}wQw')ujﬁﬁduubjbcb&a@ujuwMJ@_,&)\JJJ:)L&JJJS ﬂo/.ﬂ/.‘ . G
Ll 0 8y L5 S a0 b ;\J;‘-)LL@.}TLL_JJ\)JA;J\jA sl il Lad 5 bl -g»‘_;.’.'ﬁ C.E.J

T ' ) " 40/+4/+v ‘ﬁﬁ-&: @)U

@),:.wmrJurﬁdwvbabs&»@uayuu@uﬂiur;:w,ﬁu:,, NS Ll b
5 o) o i gla it 3l esliul b (5 Se 1l 655 LT 3 b 53 el
5 bl Jless S b s ol gla SIS 5 S Sl oSl il il 5l o i
oasie Sl S os s Sk Lz (Bnrichment Factor) Sas o6 jaxls jlesliulL

3530 Sl el o Jle s S a0l sk L i HYSPLITA )53 g 3 esliiul b yiomon IKY . o . o
o sax Gle s S Db g ads 0851,

b st
b5 8 0l b s, L LT Bl bt on sla bl Ll 5 0Ule it oy laaily  olilon Sl bl ol d 5 (S50
DUl b 53 ook Olsse 5 Sl am s 5 5k S Lelen slass, sl ule iy Sl HYSPLITA4 ( Sas & 550

Glowa gla ) 528 51 3 ol JLw\L_.MaJKJLJ O3 s ol gla S8 5 ol J;:SL;T ]
HYSPLIT .4 @L:J Lies S8 Ll gl jole pl 3l pan cul Ol Bl O 6 Cos 5o
5358 e Jled bl Sl ailae 53 5L ss 8 bbb Jol slice o8 ol ol S 50
ALl &) g 5558 B S 5 G
e o e 1 s 0k 55 5 7SN g
Ol 558 o f Jlad Ghlie Ologh s O g5 03 510 5 a0l b (ol Lo i(g 5 ane Paryabroomandi@gmail.com

sl a5 530S B

Please cite this article as: Broomandi P, Bakhtiar Pour A. Dust source identification using physical- chemical characterization and numerical modeling
in Masjed Soleyman. Iranian Journal of Health and Environment. 2017;9(4):517-26.



https://ijhe.tums.ac.ir/article-1-5688-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-18 ]

d\]cu},})‘cw)jlabusbu_!’\wwg}@dt_w‘
Sl gladle (b Glie 5508 S 0 Oiss 4 g5
bl oslinal ‘&b)’ﬁ Ve v wamg by ol
bl 53 Sledas LB Sl Sy oo Slaanal 3L
Al e 3 ol (V) sl Ol gt Olal 55 S
il gl s SLS 5 o pas 4 s glaed VT il
VT S Sleas 558050 b5 LS S Lag b
ool Ol Ol s 3 SLE s S s ple s
S bl e il (et ol 55 35 S e el a8
Ol g 53 5L 53 5 ol pon o (glas s, sl 5 —ulislpe
<ls e 5 HYSPLITA gsue g3l 3l esliul b
VALY o3, aw Slojosl yoesls 'C))l.:.&«)b?él.ag)l.é_,b
Slesliul Lol 5 osdle s S dal gt anlllas \FAY sl =
Lite 5l s S ols abid G 5 sled olS 5 I
;))TO\%M‘)%Q.J)ﬁ&M‘L@THW\
556 Sl Olarkes o Ol el o)l 5less S )
Sledbl el S5 a (U‘Y Ao S dales esland Sas oo
She a5 03 503 S DLl _zodles paiman 5 St 5 O
sy cpl 313U Ol pae s gluly s ()'\J Slel sl
.J)ﬁ@ JLAA':@\ 9 ) .19.:;;@ cQLM..’\ C,.A)L.u L;Lﬁaj_,:— BE)

L r,y 939

e T 5 (615 240 goi 0 g2 Slalllas aiis o 5
s S s plesd

Olasles domes e 55 St 53 S (g1l sad andllas ol o
— 2032 dw p 8 b b (FAYE 57147 N)
Sl a5 § s i Y VAT (e
o5 0ke53,S bl 5 slass, slind 5 il s glaesls
Sl g Ol JS ool 38 Ola Lo 51 o ol s o3l
Casb s e los wlidlon gl el )l . cslos 5w

OVA

w b )lé.ésb)f Cabs ‘_@L_{ el

VRV
AR ) 53 5 dsliss glseu s S SO L S
sl St dad g Ko Gblo 53 s (g5 OIS
bl ) OLS L gl 5 SBT Il oy ) oS0 ol
Sl S ol 5l it Sl sl sladle 5 sls o o
Gla5ES 53 o past 4 s S OIS 5 (S0
o b3S S bl sle ol s Las s Jb= s
ol asdlas o3yl 513 Ol Sist aas 5 S aden o
o e sl bl el ple asls Dy s B el
5 b Sl s 5 DL S aher Sl s Sl
Slestiul L (V) 0L 5 AZizi o ul s BT S
L ezl a0 el 31 Ghamis 5 (Je Sla s 2 31 (oS 5
S ) o8 e Sl sl 53 S 55,5 ol s s
Sy o et e 5 Ol s s S50 i
sl (V) ol s Ashrafi -ooeen a8 Lol 6,2
oladie leslizal L 15 0FA ole sls = 55 5L S 0Lk
alas |, (lolysle sl s (HYSPLIT4) (csie
ol e e Sl ) oL a5 Mofidi .as 5o
sl AHYSPLITA 551 8Y oy, 5l 5 JLdss S
Ol o SLd 5 o S5 52 oS il bl ps 5 03500
L gbatls 5 IS 5o (505 (38 adlse o 5l i
Ol o8 o 5 b o adlaie s sladlae ulda
S e 5 bl sl i, Sl eslinal el L)l 28
b ol 5 Clas jole oS 5l eslanad L Ols o0 o0 1y
b 5l pas eslizal JLe s S s Lane rpend g SIS
UL S L s 8 Db e 55 L el e dle
S5 ol s s 5 SUNT sl et L oni
SLS 5L s oS Sl L ¢ 4 015 e 5 bl o
wlin ladllas 53 (F) 5,0 o 3 l Lol en sa Yl
el e S a3 (0) o, s Khuzestani
Crioma i3 g0l ey g S DL olie o 5528
@ b Sdme slpe ST 015w (8) 011K a s Rajabi
g bk S SLiol A8 b e 0 1) S Il
oS Bl sla, S Dslrs 3 Ol 5 Olial &Sl 4

ggﬁ yﬂL
1190 Yliso] /p,lg2 o)lod /pgrojgs | ¢
=

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-5688-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-18 ]

SR g (Giagy by

Slazal BB lde & Ly el b (g oslper JLe chle &
O 0030 S b (ol ped AL S p an S
el ol ol VFAY e 5 JNTAY (s 8 l eale
Sleslial b amio 555 5Lesn S sladigad ole oo slgsil )
e 53 Sy b as JUEH I e ‘LSJJTC"’.' s e S8
Pl g L3 S e i g sbelilosT 4 Sl
Sl A e3ls it Of b Sleio s (81 e gas L

Sy A5 VY aalllae ol s Lo s S gladisel IS
Sa S Sl aslizl L b (6505530 5 Sy 3l a5
Analysette 22 micro Tec Plus- Jus) 5 U1
(SEM)) —iss; =5, oSy S s (Fritsch
AIS2100 Ju. L (Scanning electron microscope
bl S S men el 4B S 13 550
X-1ay) oSl asil (i1, sla gy 31 b 5 s se
s Inel- EQuniox 3000 J.. L (diffraction (XRD)
X-ray fluorescence) .Gl anil il b o Kb
X unique II Rh 80kv Lif220 J.— L (XRF)
s 3 Sl s gl A esli ol GET1AP
Sl gal 51 /0 8 Jluds JLE 55 S (Sladisai 53 3525
S8 Sl e 5 ed o3 P SO Al L Lo s S
3l eslizal U o A 0313 &yl = A°C sles 55 YYD
Lo ) S Al b culg o A ZB FY sl oS
eslial b S o3l JS e s enle, YomL s
Atomic absorption) il Cdr e wcib i)
Varian- AAS- Ju. L (spectrophotometer (AAS)
S5 olislesl ol S5 o3V L3 S (58511 240
Sl S o 5 oS ol i o820l (g5 o o251 5
S5 alie e (Wlodd plnil 5 15 l55 4 4zl s of
Sy 5o Sas 65580 b g el g Seslul S
3 5 Ol e 5 T (SB 8 5 (S Lt s
() sbes) Kps S oLl Sk Lase 5l sb ST

Crefr Sample )

EF x
{ B x ]Crusx
B reff

%ﬁ yﬂﬂ’ " o
b 190 Gliso & /og>
. 0 Ylimoj /g2 o lod /ogs 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

[NARY

R ORI s sl e 5 e e (SO
Lol Lledys S olstl e 8 sladl b slml 3 28
Shess S ol e ar glags, sl ead 5 SULL L 5
Ot &Sl s a4 GSANG 5 alidlse sla il
Sl oS ol Sy Sless § Slyd odd b gl Ll 2
by Al 0T JLs a5 (SAL RalS) 55 e Ko
SU VR Wi o I P PR PGPSOV (- S
Al 5 S s S lasped (555l maar sk 4 () JS2)
o3 S eslizal (A) 0l n s Hojatl Lo 5 oslizeel 55 40
4 gl Glaid mio SOl JSine glaind 4l
Y mm? slol s SO e SO ol Yx) M sl
G Tl 0l feate i o ks buy
b i G edd i & Sl S s g ptand
i 3N M Ll 4 (gl i 4 S,k J s
B R P T S F v S Y 1V VRGNV PR W P N

)L,b‘g.sjf‘_gjﬂe.?;.ga.uu:d e - S

Lstww‘)ou ub&\&b\ CLQS‘)‘L;&LAQLQ';-L__M,
523 b 55 S 655k 4 cmha 51 NG 08 5l ity 655
Vgl s S 5 eSSl el e 60 Bl L
I e 53 53,50 13 ey el ST 50b glayl 3
:)'L.Mda(,.a\}bdlix|¢ﬁlcﬁf‘_guou;>l@gw. ;


https://ijhe.tums.ac.ir/article-1-5688-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-18 ]

laassly

bl gr sl Ryl (o

93 B Lol e glasy, sl -

N e e R o B e ey P S P POV S P PR NS
el ok o313 0L s YF 0535 K b Olades dor s
Sl Sl 5ke s S L ples lasss 5l stawe ()
5 Vepg/m® o 4 PM ) sle s S olys bl
Lol s slo g, 3l s 0 VYWY Lo 510D a5,
Sl 038 w2 | (@ pSaiar Bl LE g S
5oy M8 oSl ol 53 sy ol 2l VFVA J s
Lgy S ool VWAS Jlo BYAY L 51 ey o Jle 3
538 Lol s sla s, sltas bl 33,5 s odalie 2alS
5l 0350 i Sl VYWY B YWY cla o
ool 3 5L 53 S L el e (slagsy sldes WAV B VYAG JLs
YE b s s e Sl € VYAV U s oS (s sl il
Ay o0 Gy VWYV L L

Casby 5 ok Ol o)l 4 S Kk -
s

RECHRBPIIE B SUCE I (VG AP I A
el ok o313 0L e YF 0535 K b Oladkes dor s
Casby s Dol am s LY bsd 4 s L .(O0)
S o JLa 1 08 Sl Dl L ol L,
SIS 5 el edalie LS Ol as BV DS el -l
Wl el s b Gles sk (b JLess 3L ol s (slass,
ook Olyee a5 23 3 Ol 85 oo ¥ Jls g0l s 5 L ioman
el s S el 53 4 e |y (8 i ok
350 Slei sl b edd & L Olss (2 2eS 4S5, sk
b2 8 e 0 g S ol Jlty b
i LS YAV Jle s (0TAY JLe) ol 63 5 40,25 1,
S b e Sl 035 0l mn L3 S el slasss
sl sl ) VATIYS @ s e 1 S0Le 5 VE0O 5L g
s S Lol jen glajy, sl Aab pw) -
A ol 93 S Lol e oy sl Lad s 2 L
Olosbs s Ol g 55 5L 53 5 Lol jan slajs) sl
e WAV Ul 3 ol s edalie Oty bosd 3

oY

w b )lé.ésb)f Cabs ‘_@L_{ el

Wyl 3 sy X e o ble = (0 S sba
e CBli = B g 3 g e s = C,

rae e = B s (e i gy) i 53 i 5550 X
B B e S e e R
5 obe ol Sk Lo Sl i) Sop jalie sl
ol YL sl Jses s chms sl Sad o8
b s pole opl Sl e Uite smsolis ( Sus s8
ol S b ol ST I sl a5 B S
s A s QLS| ol ol st Sad 280 )
Q\}@\)Siw&»w\)s.ﬁl{Si}Al‘Fex\j@@f
ol ol Gais ol (SB ol pen Lise Lo o o aie

(A F) el o

Nl o 3 esliimsl Ly Jlabgn £ 155 (2l s

HYSPLITA4
rede gl slaosls plube gla by, 5l S
Sl Db e Sl 331 05 S esla il (Gloslsale sl
o S g abie e 254 0B o o B L aS
Hybrid Single-) HYSPLIT4 Ju. s .c—ul
(Particle Lagrangian Integrated Trajectory
5 S Caxd e 55 0,3 LBl G 6501 SY B, L
ooty ol s Sloy b8 L 0T 28 ol e
Sl L0 sl Oley Cns w0 b w2208 a0
doens oK) 3 3 (Backward) 5 Sy LU s
28 Gladlsh 51K a m sl Ol 5o Oledo
GO c]w,;@\)swumwlﬁ.g;_w\c.\_.zwﬁ}&
G oaels ? vjujybb);)chb_w;léﬁﬂhn
o Bleds olsy sless S 0Lk gAs o Jd el XY
(Final analysis data) FNL sl aesls 5l Jus <l !
National) NCEP ez 253ls , oledbl 5315 53 45
L .5 (centers for Environmental protection
National oceanic) NOAA « awls|5a ol iulesl
ssli_l (tas (and atmospheric administration

g{fﬁ yﬂL
1190 Yliso] /p,lg2 o)lod /pgrojgs | ¢
=

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-5688-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-18 ]

SR g (Giagy by

14
vy

bl
ey
vy
eve
ARl ]
Aok
vy
VA

rva
A¥A.

e

- - a -
= T ko 2oz Iz < f =
Fr 3 + E 3

(\"9«—\*“) b‘n.s.lm J?.r-w.ﬁ Ql:m:e.:« )é A.“.w \'\‘ oJ}: “;b JL.\..F"); ‘f A‘Jq.h 6\#5}) A‘M —\ )h_,.u'

Y 15 500) Sl VA S AD Q74 O VS 5 5w

SHIAY Jims S8 4 5B 5 0L sb ol e
HYSPLITA4

s Sles Bl 5 e Jde cpl 5ledel Cis gla 5 >
Sladlsh Lta 5y calie Sl o) e S
5100 Mgl allan ol 5 (Y K)ol s S
el oS STl e cb.w

s 4 Ol e gl ol Sl Vs 0 e 5 S
U sb sl 3555l e cela YE 3 S
a5 b el Olodks s Ol jgd 3 031 35 5l 50 8
S sa S olys aS cil s Ol g e e 5 ol i 4
e (1) 83 5 on i Slalllas ailaie 4y s 55 b

B (R sl W (mim)oiob Ol s

ki
o

e
ey
ArVY

vy

vy

WV
v

v

Yy

YA

Vv

YA

33 3 555 77 Dbl Jad 55 5L 3 S Lol s slas,
535k 8 Lol jam (slas s, slas ol 555 ¥ lgy Juad
357 Olge (aeS @ smly b 03 5 50, V7 Ol Juad
el ol ; Goy V)

obdler gl eyl (aad w2 -

Susb) Olsr on i (olidlpn gl el (Juad o) 2 L
Dl i Cwl ol sdaline Olivey Joad )5 s
Ol Joad 53 5k Olsee o y5aS sl e 4y ol a0
Olsls Joad gl LI 5L s Cr il el sl
s Ol 55 SU b Slass) (i ol e 4 oS
el g sl i Cgr 0L 5 YV el Ol
WSl o ) LYY sl e Sl bt S
Ol 5 5l Ol Glg b Sl Gl Olads done e

(O/&') = ‘—"'_9}’,1

- * ¥ o 2 - > =< o - ¥
T 2 < = g 2 =2 < 2 $ ?: s
S +xr T Er oy - -0k
Jl

Oloshes doeans ol 53 (MM) 5,4 Ol5me 5 CC) Syl a3 (dasy3) Looms Cugby S 0 Kbe =Yl gad

%ﬁ yﬂﬁ’ " o
b 190 Gliso & /og>
. 0 Ylimoj /g2 o lod /ogs 095

ijhe.tums.ac.ir

oY)


https://ijhe.tums.ac.ir/article-1-5688-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-18 ]

B (Cofdein gl (Vo) i upla ;W (mim)Sb Sl e

s

w b )lg.ésb; Ql}s ‘:al.g, el

B (m/sec)le ol e (%) e ol g

.
2}
Y.
\. I
= el

e S

3 (CC) Ol a5 5 (Mo 33) Lo Cusb, (M) 3,0 Ol 5 (M/S) I 5L Cos w ((O) LI b g b ;J,:KJL:A—\"JB_”J
bL«.:Lu.\MG‘K:.wi‘

SEM , slas 5l eslizal 5 ¥ S5 4 4 55 L.ceea PM
(F) s odmmn IS sl &l 3

e 8 Ol s SIS -

35250 ol saanSIXRF s XRD (sla 5JUT 5l estizal U
O Jsa) Bs 5 plalas sz LSJJTC“"’.' Sl sl o
Si0, JLe 38 ladised 53 37 50 b ol glads]
ol slls calie slagi sl s 55 Ca0 55 ALO,

@jg.w‘nv\_.i.;n.‘.i)BaO LAM}N“‘)J})J@:}LQ:.A

NOAA HTIPLIT WOOE NOMA HYSPLIT MODEL
Backward trajectories ending at 2100 UTC 08 Jun 13

Enuumm.tr.tﬁmtmmu
30AZ Veesmges Sats

Gk S b Ble i8S S e 5D G w s
— s bt e (V) (L oo 305 55258 28 2y 5
O 5 Bl ssiS 28 et Gl 51 DY) G5 s

(gl o 205 0538 (28 o 5 s s 5ES

Sbss 5 olys IS 5 051l md g e p -

Dt el d (5T paar sl sed (6550 sl LT a5 L
Q‘)’})"M)b?' jPMz.S C)b))‘ v\aﬂ))\' JAL:: L.wj:.ﬁ

WAL HTIRLT SOEL
Backward rapectonies ending at 2100 UTC 07 Jum 13
oAz e

"\
|
ot SRS LS
It
Sourcs * at 3193N 4930E

Soume ® 81 JNPIN AANE

GOAZ Meteorlogical Data [ T
R »
e
- i
2 ~ , o
- R P —— S
s b >
H - .‘..:}{“ I
. S
i / - - \%

VY sls 5 V4 BV L s £ olise bl gl s HYSPLIT.4 Jus

%ﬁ y%
1190 Yliso] /p,lg2 o)lod /pgrojgs | ¢
=

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-5688-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-18 ]

e g (gikog by

&

Cou

bl sl )l aad g AUl u) -

(Joad 4l 4 a5 L bl sa sla el b o5 00
Lol o ¢ foad b 5L 53 S Lol (slass) o i Lol s
s G315 53 o s (it 5 3 S e ST
Sl a8 Solsh ol lie &85 5 (6 ;S et U150
Lol sb Lae ST 5 .l (65,0 03 Ol g ol 53
A 0% Lo oo Gl b on o s (pl s s
SIS (1553 sh o St Ol O 45 e 4 A
S syl Ol S 5 Les 5181 L Ol
sl 3 0 il Bl e 2l 6 Kakr Oy
s S oo Sl i S ladlish s mla 5 ead
sty Slls e Gk Ol 6 e b e lalllas
4S 313 Ol Ol g2 Sl 55 JLe 55 S Lol jam (sl
S35 30 A b L Ol 205 L sl
S el S5 a3V OF) Gl ol o JLéss S ol ,an
Gl 51k ss 8 s S e Lite Sl (TV+9) ol g
Js il Olads e Olivs 8 53 (93 52 Ol 12
WY LE a8 slad gl sldad Jle 5 Olej a3 5 bs gt
s ol 453l B ek dors Sl 6 53 € 303
0S5 Jpad (b Ol o Ol o 55 Olajad (515 50
2T ol iy S5 Slio gas andllas 5 AT Lo
0 O3y Ol 310 1 Sl p 8 D3 LLtie sl

G| a.)_rj ﬂ.l,gd&»‘ ‘;Lﬁ 9 JLA) &:)li.}).l}v.ﬁ J:JJ

W= B

ol GJbe 45}».5)\.:.'93.); QIJSJS,Z,‘_;j,l_,é)‘,a—\‘JS.:
j‘a:@'\ibw—d.\wbbﬁ):\rﬁ* JL"’C;J‘?“J?
SEM 5L

Olackos domene g0 53 0 (55l e Glatisnd ) sl &
s S10, 5 ALO, KO 516 S Lo ste islie (51>
S gl d-pe 3 (V) 35 ey sl e v g
5> Ca0 ;MO 5l =5 |6 slie ol sLe s S
B o) gl B g oS 5 L sl

S 5 et 50 -

oarls b g sl LHE 572 S Mo Br _ste

Area S8 GL'.» shls A sl i Jf*‘”u“’

sdd (55l pe sLe s S kgl 5 alie Sldlas gla &gad o) sy 53 ol (o3 o ) (Jool (5ladenST O o0 Ayl — \
AYaY Jle (,f Jgad b Olaghes dotens Ol g o

(do33) ol saans) chals

13 L g5 e

SiOy AlLLO;, Fe, O, Ca0 Na,O MgO KO TiO, MnO PO,
Y5/Y #/\ /0 YV/A Y/ /XY Vo VA NS A () aki) Olaghs doenns
Y4 A/ /0 Yo/ Y/¥ Y/AY VY /A N /Y (¥ aki) Olagbs doenns
$1/0 YO/ $/YA 0/ \At YV /¥ VA o OF) o3 el 4z sy
TE_¥Y A=Y AT/ RYA 55 SVA S VAWV SRR 70 2V SRRV 70 (VYA 7 VL, Y P T, o SRR W o 4 (F) 5l sal
SOV \emVeA Y/ASY/A VY SNYY Y SO /Y < V< < V< Q) Ol 5k 5 Ol Ol
(o3
-'/,%g ijﬁ/ 1190 gl /o2 o lods /ogs 019>
Ol buzo cuivl gy ale ozl i g ju oole solibiad oYY

ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-5688-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-18 ]

S3 ol S S Sl a5 5 B B0 5 S5 S
Soslpaar Gladsad b (5 Satr ol sl dl e
s 51 23U 6 el Dl gl 5 Ol Ol 3 e

Q) ol aiin 55 ol s Sl s S Sl Lasl Cil

s § 53 s e SIS 515 e
o dors Ol g 53 (S (28 o la (VL slia
Sty JE 5 Jom e S lis 51 3
(SOl a8 (g3lws S8 a8 (s
sod eVl ale G 5 o i g )i slac
Sle ahax Sl aslian (la) 528 5 Ol s bl oty %
ol sRashki 5 J- 53 .(F) cl (65 am Ol 55
53 polis e (sla st addllas L YT Il 53 (4)
S ol yan ols 45 Ll ar sie Ol 5 5 Olins Ol

il Sbe sl Ol 51 iy el s s S

& S 4o
ebdlsn gla ol head s Al ks Ly ez S L
Lite & il s 015 n Sl s S O3 abor 3 OS5 5
Sy 5aS Olardws dome Ol e 55 Sl ol Jlez>]
HYSPLIT.A [l ¢ 5 .ol Ol ol 2 i 55 aolnas
bl |y osls 'C))Lrbjsjfdl_aolé)k o3 e eliie 5
el 0313 OLES ) g 528 8 75 5 O p2 L3S 2 b
Sas b pSBL obe ol s sl bl o a5 L
55U el cpl s S e glalzie gl ls Ve (VL
Slay a8 5 Ol Ol ul s s Sl slac e

NGI IPT WO

Sla,h 5 K
adlas Olgis b gy bl i ol iyl
D2 el e 35 S S Db el IS s a8
o aland LS 5 5 Oladis domess Ol g
L aS c VWA Ul 3 "Oludl codlen s ol 36 5 0f s
el Olosks domans d=ly odal 13T ol ils Jbo ol

.C.M‘ b.)\.n.u

ovY

w b )lé.ésb)f Cabs ‘_@L_{ el

Soslimal b jlbss 5 slaOlsh Jmb 5 (b5l -
HYSPLITA sl
S L8k, e il Sl ol il 2 b
Il e SLa0L b sl anlllan 5550 Sloj 03l )2
s S s 1Sy ol e G m o -
318 Ul s 45 I 53 ol Dlahos dores Olis 1 3
S S sl 328 e DL Bl 508 (o8 e bl
L 55 (10) aslie Slalllas 5l Jool b ol s, 5
S G Ghle 5l S0 15 0l less S ol b Jo!
3305 Jde 31 ool ol yasiie sla e b 4S Lils e
oo das ol 35U w1y Sllllas addate 5 o O
(19) oL, Kes s Ataee |3 5l Sldlas > 550
A orr 0 Sl S sladlsh Lol glas sl
el edd e il e sliy b et 5 ()
BLasl (¥ b LT B3l 3 S8 5 o310 w555 -
s 4 5 L Goee s 23 OISl (3 03100 w5 55
Al g aal B 15 laay S5STAaLS Gble ioman 5 kS
e O3 el 5 ey JSAIY b ped a5 L
S5 shosm ami 5333 S o gl L2STs Jlad mlaws 21331
5 Crae Olgoe s 55 g 5SL JLE 53 S s IG5
Carls Sle 4. (V) s 0Ll ke sl LT ST o
6))%0.' Do 8 ladised Db o3Il w8 5 plasd
LSa YV E Jle 53 (OA) 0LSs 5 Rezael L g o
b s b o il (235 5 udy (1ST5 0581 slaed S
235 o d s oS o 4 e 5 (S e Sl
5 S e don Y s Ol Tl 3 Ll o3 S sdalise
3B e 5 S e do 30 5 5 Glagslen Sl 30 e
Ll Glre D13 el e 44, O

el Sl i 5 5Legs 5 Old wlis S8 -
Sole s S s s ol ol glad oS! bau g olis
L 4l 13 Olackr domene Ol g )3 0l (55T
53 St lgal jed 30l e (5L 53 S (SLaK sai
53 (9) ol Kea s Zarasvandi Sldlhas 4> 5 L 4
Sole 53 S ol sb Lice a5 il 53 Ol o Vo) o
Shas 8 Slas 5 esm (S5l L Oleka doene Ol 6

ggﬁ yﬂL
1190 Yliso] /p,lg2 o)lod /pgrojgs | ¢
=

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-5688-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-18 ]

e g (gikog by

@L'..o

1- Azizi G, Miri M, Nabavi A. Tracking the phenom-
enon of dust In the western half of Iran. Arid Regions
Geographic Studies. 2012;7(2):63-81 (in Persian).

2- Ashrafi K, Shafiepour-Motlagh M, Aslemand A,
Ghader S. Dust storm simulation over Iran using
HYSPLIT. Journal of Environmental Health Science
and Engineering. 2014;12(1):9.

3- Mofidi A, Jafari S. The role of regional atmospheric
circulation over the middle east on the occurrence of
summer dust-storms in Southwest Iran. Arid Regions
Geographic Studies. 2011;2(5):17-46 (in Persian).

4- Zarasvandi A, Carranza EJM, Moore F, Rastmanesh
F. Spatio-temporal occurrences and mineralogi-
cal-geochemical characteristics of airborne dusts in
Khuzestan Province (southwestern Iran). Journal of
Geochemical Exploration. 2011;111(3):138-51.

5- Khuzestani RB, Souri B. Evaluation of heavy metal
contamination hazards in nuisance dust particles, in
Kurdistan Province, western Iran. Journal of Envi-
ronmental Sciences. 2013;25(7):1346-54.

6- Rajabi M, Souri B. Evaluation of heavy metals
among dustfall particles of Sanandaj, Khorram-
abad and Andimeshk cities in western Iran2012-
2013. Iranian Journal of Health and Environment.
2015;8(1):11-22 (in Persian).

7- Varoujan K S, Nadhir A-A, Sven K. Sand and dust
storm events in Iraq. Natural Science. 2013;2013.

8- Hojati S, Khademi H, Cano AF, Landi A. Charac-
teristics of dust deposited along a transect between
central Iran and the Zagros Mountains. Catena.
2012;88(1):27-36.

9- Rashki A, Eriksson P, Rautenbach CdW, Kaskaoutis
D, Grote W, Dykstra J. Assessment of chemical and
mineralogical characteristics of airborne dust in the
Sistan region, Iran. Chemosphere. 2013;90(2):227-
36.

10- Draxler RR, Hess G. An overview of the
HYSPLIT-4 modelling system for trajectories. Aus-
tralian Meteorological Magazine. 1998;47(4):295-
308.

11- DOE. Ahvaz Air Pollution Stations Data sets. Teh-
ran, Iran: Department of Environment; 2016 (in Per-
sian).

A}?Dﬁ y}
. % 1190 i) 5 s
. 0 Ylimoj /g2 o lod /ogs 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

ovo

12- Givehchi R, Arhami M, Tajrishy M. Contribution
of the Middle Eastern dust source areas to PM 10
levels in urban receptors: Case study of Tehran, Iran.
Atmospheric Environment. 2013;75:287-95.

13- Usher CR, Michel AE, Grassian VH. Re-
actions on mineral dust.
2003;103(12):4883-940.

14- Aliabadi K, Asadi ZM, Dadashi RA. evaluation
and monitoring dust storm by using remote sensing

Chemical Reviews.

(case study: west and southwest of Iran). Journal of
Rescue & Relief. 2015;7(1):1-20 (in Persian).

15- Mehrabi S, Soltani S, Jafari R. Analyzing the Re-
lationship Between Dust Storm Occurrence and Cli-
matic Parameters. Journal of Water and Soil Science.
2015;19(71):69-81 (in Persian).

16- Atace H, Ahmadi F, editors. Dust as one of the
environmental problems of the Islamic world, case
study: Khuzestan. Proceedings of the 4th Interna-
tional Congress of the Islamic World Geographers;
2011 Apr 14-16; Zahedan: Iran.

17- World Health Organization. Air quality guidelines:
global update 2005: particulate matter, ozone, nitro-
gen dioxide, and sulfur dioxide. Copenhagen: WHO
Regional Office for Europe; 2006.

18- Rezaei M, Salimi A, Taghidust M, Naserzadeh P,
Goudarzi G, Seydi E, et al. A comparison of toxicity
mechanisms of dust storm particles collected in the
southwest of Iran on lung and skin using isolated mi-
tochondria. Toxicological & Environmental Chemis-
try. 2014;96(5):814-30.


https://ijhe.tums.ac.ir/article-1-5688-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-18 ]

% &
" of Environ®™®

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

Iran. J. Health & Environ., 2017, Vol. 9, No. 4

0

&

G

HERLTHAND ENVIRONIHENT

Original Article

Dust Source Identification Using Physical- Chemical Characterization and
Numerical Modeling in Masjed Soleyman

P Broomandi'*, A Bakhtiar Pour?

1. Department of Chemical Engineering, Faculty of Engineering, Azad University of Masjed Soleyman, Masjed Soleyman, Iran
2. Faculty of Microbiology, University of Kurdistan, Sanandaj, Iran

ARTICLE INFORMATIONS:

ABSTRACT

Received: 31 August 2016
Revised: 22 November 2016
Accepted: 27 November 2016

Published: 6 March 2017

Key words: Dust, Physical and
chemical characterization, Meteo-
rological parameters, Enrichment
factor, HYSPLIT.4

*Corresponding Author:

Paryabroomandi@gmail.com

Background and Objective: The aim of this study was to investigate
the physico-chemical properties, size distribution and shape of the falling
mineral dusts over Masjed Soleyman and to identify their origins. Also,
seasonal and annual variations of climatic parameters and their relation
with dust storm occurrence were investigated.

Materials and Methods: The collected samples were as result of dry
deposition process during warm season in 2013. Particle size distribution
was determined by laser size diffraction. Chemical and mineralogical
compositions were measured with atomic absorption spectrophotometer
(AAS) and X-ray diffraction (XRD). Crustal and non-crustal origins for
elements in the dust samples were determined using enrichment factor
(EF). In addition, dust storm sources were identified using the Hybrid
Single Particle Lagrangian Integrated Trajectory Model (HYSPLIT.4).
Results: The study of the annual and seasonal changes in meteorological
parameters associated with the occurrence of dust storms indicated an
agreement between the occurrence of dusty days, temperature and rainfall
in summer. The chemical and mineralogical analysis of dust particles
demonstrated that the likely origin of these particles is of neighboring
countries in the South West of Iran. Also, some of the detected trace
elements had non-crustal sources.

Conclusion: Using HYSPLIT.4 results, it was concluded that the main
origin of dust storms are North West of Iraq and East of Syria in Masjed
Soleyman.
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