IFAY Jlu 30 dguio saw (5190 38 992 90P My p30lio (puflo (w3 99

7% ol (pallans Ty g 8ol sl e~ Bubeo i —(guluale Cpaun — Tk 930l o (s saane — ' Jliaild G5 seane

Ol O3 (Bgheo dated Glopy (il Slasdg (S pole olKiil dae Cutling (pudige 09,5 )bl

Ol 03 ((Bodo dupd Sloyd ibligy loddg (S pole oSl dagre Cudliny (wdige 09,5 dliwl =¥

Ol e oo (S pole ol e Cudligy (cwdige 09,5 Hludils Y

ol St e (K55 pole oS5 e Cutligy uige 09,5 sl —F

Ol 03 ((Bodo A (S pole olSuiily culigg 008l oo Cudligy (wdige 0955 oo Cudligy (gl (gemmisly -0

Ol e hgpdia (S pole oSl caze Culigy (qwdie 09)5 5] (ulid) S —F

olrl 03 (Boho b (S pole oS ubligg Sl done Ctligy iz 09,5 lomo Ctligy (5155 (s el 1 g BNkany g5
Ol e hapdia (Sbjy pole oSl darme Cullig (qwdie 09,5 )l ol

AYDAYVAYYD 58l zyabonyadi@yahoo.com : S wSII Cony

oS>

. 4

csiliee o}l Yoans 45 ol 608 3blie 3 lsn Lol (6o oy VTj) S lon las 5 130 5 Wine
5 S B L l3nipd o 25138 (sl 0an¥T 4yl bl b g imto bl B dag )68 59551 siile
Y0 PMyjy atclis V¥ 3 lili] 598 o oS SYMS] Civgo g LS 0 3985 4y Blos] 4y 49,500 ¥/
e e slo 3 PMiyy 5S0lee (g Gaod cnl sl I Ban il (oo anSayin )3 p)55)50e
A5l

Pl (WWAY ksl b 03295058 Jl) Jlo Sy loj alols )3 o5 35y sabaiiom Julos £95 5] adlllao ] 3 y9
A5 o g a5 4 Sy uillg 3T gl 51 eolitl b gl 5

2 eSS YEIM L 5ol Jad 3 sl @l el YF clale Sl a8 ob ol ol (b 48l
2 59,5 YN L ply oKy oS! pPMyy atelis Y clale iSlis 35 5 ol 03 &) canSo yto
Canl 0390 CxSo yio

Slse sdn y> g 1zl |y (Sl e VL lis) 5 pe Jguad 4 o Lt ol 18 S doeal
0 olRisly o] doa  I5g)] iomiw (slealSim! fp 50 il ord it 3,15kl e 5 PMyy olise
ool 03Iy ol 393 4 |y PMyjy o515 o YL

..\.Q‘J.mo 54».]9‘ .))‘..\JL.»)I 5‘9.& a.\qu cPM"/A :Ub b}‘s.\.&ls



WAV Jlo )3 dpudie jod slgn 13 35250 PMYVD10lis (3 Siko (g1

2 sl 50 095w Ve 5l a8 Blee 3 L les (Sl
Syl3 g o JS slaas ols ylis o] s aSaszsls  jlsal
O ygmo e 500 byl dw) cpl jo spplive Slalae
5 =B gle gylen s PMupy o L1 (] 0 a5 85
alosls slasly (il pmac oK ws > 5 Byye
S )93 55 el 5 (5,85 code cuely lee LNV
Oy e 9 GlS @le ol )0 g 09b (oo
wzge 2k jlaiil (o Olbpe sl sla ()5 9,008
5 belS g e wisST ads  gllasli SISl ays tals
asJlas L )Lu 0)5)A| U"‘))L"’ (\?)mo)f < GQLf «-\M) ;039.'
Lot ot olyon a0 (U1 ,Lecl 0556 o oo &3 Slvgas
ol slo Coglgl 5l (S alizee glo s jo S nl adgs
Gles B3 Sae oligS Sl gy s YO F Jlo 4o oS
Ol ol gl g axislopy aild j0d A 50 e 9 S pe 090 5
Jo—ad ;o Gleo olyd cilale o imen s 3529 lsn 3les
OHLSen 5 65,095 LTINSl (o a3l gujuts S
7 e Lol U5 e (a2 ) YAY Jlo o
ol s syt 55 Syrsn slag Sl 5 3lne oly3 il
L rSLy 5 e old el ols i o] gl asassls
Sl i L 3, (5 S5 3] 5

5 6l jlxs oliee iSTa> EPA" L 5l NAAQS" sl
(V)i 10 Hg/m’ o Yo ug/m’ sl ol ails,
Ol bl 350 5 (lnl (Bt Jled )3 AN cage
plol &yt yplao oy S92 alanly 4 ol (pl Cul (595,
it 3 JSI 15 Gselen TY ) L slndy 9L () Lo,
Moo (slg g ol il 505 5l ) Ls Sl sl geles S
e S 50 e ol )0 ol G g Sl yeite 5 Jates

= a0 VY LQQL';..M)’ 5 Q—| u.>].~<55).o..ok5§fla a>,o YY

! National Ambient Air Quality Standards
? Environmental Protection Agency

doddo
3,50 42535 gla o 3l sbadl oDl s g Sogll
Sl 3 &SI 5 sl 039y 350 dsle 5 o Sty azg5
5 Lol cdlw Laie jslaie a4y a8 yiny Jaio sloyeiS |
S Gl asliy iy e o 55 5l 15 51
ool ol ol ax8 (5 ST 4y s ()8 s slo 4o
e )3 e Jolo lejliw cyy e asliy (3155
(Mol (o gl )i slo g )3 Igo 0oV Tt
S {Particulate Matter: PM) s i 5 plsn 3leo <l,3
51 Y ere a5 Cl (g, 3blieyo lsa Lol slo ooy VTj
Iy o @l ol dag jos3 55551 wle il wlie
o=l (Msd (e 0dsi 6515 slo ooVl gl Joas
Lo g an slalad 3o slga saisS oyl (PM)cl,d
5 il e Ol Sl el Lyl slaciul § aiiws S
6L S5 pmainy) Slalllas (F)3gione Lol ay & L
Ve g VIO 5l e s Uy gltrtal b6 old cbalé oy ala,
Sldlan 1) asliy) e g S o Dl g Janmee ;5 (99,50
Al Sles cdlags glojlaw 9,505 wlal p(Fasl onils,
Szl )0 d92ge Blae SIS Laglye Sl ja5 Beeee s
by lgp (Fogll 5l (56 o 5 S ye g Wgdan oy095 S 0
Ol e Sga> ;0 4 el b yung S0 JS5l ao 0 # Joles
SO sl s LLsg 31 5l glyn Sos T 51 b
S rete g 50 Blae S pleend oS 5 g cdale
5 ol M o lsa )0 g geilas &l aies Ll slo
L dao )3 0138 o0 sl 4 (pisllasls Ol T b gniassS|]
S i 2l ol LS 4 (59,500 V-l S (lad
e g o Glae dlye (Lol @Sl plpie (s
95 ay Blasl (39,500 VIO 5l a8 jlad b )3 gd (o
Olyd O (F)aiss oo (oS OS] Cge g oS (0
Ml ) a (gom sl (i 9 oS S5 el (3l
S 5 5 slaml ol 5 65,1 sloml el 5 oy
o aa VoV Jlw 5o ohles 5 5L (NSl (oo )95
e )loss S ailisy oo 9 S po pPMuy s oligS” il
ol bl as oz anjole 0l jo Bgye g 8 Kl
o 9 S o Slaal (0 et ,5SBPMy)y clale a5 ols olas
IV Jlo jo ol 5 (85 (M3gr (B950 9 (B Gllewe
Sl i (il g gy - 8 sl )lon 352
S 5 Sle—2 )3 9 —See N+ 5l S e



WAY bl ¢ ¥ oplows cpgd (5 090

Wyh> Cup (S pole ol sole aalilad

cbale b pl 0 irenans oo lid |y Al Jead
S ols s ol 5 <85 13 oy p 3590 s 0,0 aibiale
ol )0 (caSayio y £35S ) PMyy clale o it
VOIFN)0ls 2 ole )0 (e oy 08 g 0 oal i , g0
OeSen ¥ o)lad g )5 oalin (cusfosio 055,50

A (oo lid ) olyd aels YT clale ailals

180

66.64
160 -
140 -
120 »

— 3l
100 -
26.79 Siads

80

o M 118 —B e
17.677 5
! * Olae )

40 W e ——

20

Cilises 3l PMiyjs Cilé pSilye dunlio 1) 3500

b S oy s e
S e ilisro (! 3 PMy)s il (pSibe Y Jouo
(/M) ke & jlne 1y Joxo
Y/0rE11/24 pls
FYYEEN/YS o8y
£ /AFEAFO "
YY/SAXA/5Y Glo

lisce Jguad y3 sguio oo (51gpPMlys CUAE (1 Slio ¥ Jgor

(ng/m’) il £ ,Lxe Bl ool i
¥A/A0%5/VE Ry
YY/YVEF/AY e
YEIAREVY/ VY Oy
¥&/IAMENA/AY s0b

80 69.90

70
= 60 47.52
¥ 50 39.79 41.0338.72
z ‘3‘8 3038 g * g 57 3206 26.97
ST

10

0 i1

> N

N I R SCIR 2B N 4
v ),);227 > 3 ).g,

Sl slgala

PMy, diclu V£ Chlé ailale opufile i lg0s

AR

Clile oSile sy anlllan ol alonil 5 B (YY)l Lio
il oo St 4 slgp 9SPMiy
e 95

lol 3iod mlio 09 i Lo g4l asllas oyl
L ATAY i 5 dgioe 5o gl PMyy (ol alasd glozlale
iged LS el Cowdy i laome bl (ol 4 dazlys
lso Sogll iz olKiws 5l eslatw! L PMyjy oais¥T (5,ls
pll ail 3 cslo Environmental Dust Monitor Jos
£ e aely by (YL o515 ooy LpalSay) el s
sl 0093 galSinn] pliie Colad 4 4z g5 by (5 0 Sl

o=l o len Sogll o gz ead ol la oKy
s sy al g olEails ol wos olSig ¥ Lol axlllas
Cble L YE LA o s, Al Jsb 4 s oSl 5l plas
Eoz o 0ols oluts ggemme j0 45 Ko S (55 oIl ,PMyy
el Cled o a8 09 £A0 LealSl (nl 5l onds o
L g ol dubre ,1ai 550 sl ools Lad g ailals ailjy,
o=y 3BT ee31) SPSS g Excel 1581 o, 5l eolaxal
o Gdod (ol 00 S 158 Jod g e )50 (48085
w515 iy 0 4oy Jlw Jomab 5 olo g, o3l gm0
5y w00 Laries lgalEi) jl oS a oPMy, clale
65 )5 axlllas
o 4l

ez Ot 45 w3 o Lii (ANOVA) Luily g 5JUT s
52 0dal Cnds sl e s g loline LIS olSian]
Sl o (5,90 aex o sols 4 axg5 L .(P>1/00) ol
eSiloo b ol£ls oSyl 4 Logy o 3lae 1,5 azels Y clale
oce ol b 55 S S yie oS g,Ses FYNE il
o555 See YWIFA L ol PMyy clile . Silos by Gao oSy
95 s |y e ol el Sl > cxSoyie 5
PMyy cdale nSloe aolio ) o)lod Hloges ol olais]
A e ol |y ad SIS 4y agde 4 e 3bLs
i lizes slgalSi) s PMyy el (oSl ¥ olod Joas
5y 5T S eiman oo (e o5 |y e 5
W3 s Jgad ey 4Suns s lti (ANOVA)
P>/ 0)0 ) g ol Cansy slo clale o (g loline
5wl Jyad & bgiye PMyy clale aneles YF (:Sike 00 5V
(cSoyte 055,500 VIO 5 FPIA i 1) L
2 St 5l sleaPMyy clale (il Yoo )lad Jgazog:



WAV Jlo )3 dpudie jod slgn 13 35250 PMYVD10lis (3 Siko (g1

o0t 3Lome 5 lailiwl olpee 5l it o] cdalé oSy sk axsls
()]
PMyjs gliae 2 G Ol 5650 -

PPMyy Sl la clale polio a5 ol lis mls
lso Sogll jizw slo olKiws! plo 5l i olfiils oS!
Syl adhate pl (ol ) (LBU Wl (oo (nl 45 el
5o a8 sl Slalae o 0l ol 5 oS wal Sl
adlaie d oo aS Cowl oo o )Ll wl pldl Lis bl ple
OeSile Al (568 Sl S1eS mmlio eS (oS1 5 gl
Ont e Bl s ally (oo yieS adlate ()] jo Ol)d cdale
1 S 0515 5 4l iy o515 o il slezll
s (YEYY) o ls 0525 a2 090 g ,Leg 5 (S 5, )3
S enn 50 03 Ohles 5 (B Ly oad ploxil aslllas
&5 e ailaie ;0 ol eaims LSt5 ol oS 5 g lae Dy
3lge Py yo Blae o) clale .Sk a5 olo lis oy 4
OHESes g ks 3aizd (YOIl 009y o Jasliwl o 51 i
o olyd cchale a S slo lis i 0 g4 ahi £
a5 gl adllas ;o (YP)owl ooy YL (555 0 >lss ;0 PMig
2olie (e (o) 2 Olo—e b ()0 g (g oo Lanos
43 Oyso sl 05 0l lse )0 95250 PMys sPMig
YL ST bl jo slee ol,d clale a5 0l astie ol
50 (YV)ail o o laibiul o 5l S QT solae Jg ol
2t ol (1Y) LSt 5 (55,955 gt 45 (oo
adal) Corez o515 Gdee )3 cilale s aSaiiasie
(D)3)1s 5925 (soniivns

G

A b e ole 5l (pan ;o lon CuiS Aol 4z b
Sae ol (mal g 955 (o0 slme i 5l ity PMyy e
analo 313 Sl g5, sl ol Sl sl sl a5
Co i 39-d (oo Aoy 358 (rane S8 5 (5095 ogaty
g axwgd b sl 5l e (g0l bl plos )0 lop CodS
Ol 55 5l S st g w (sLdd drgi 4 g 0l lpee
5 555 ogy095 8 anlae pdai Sleladl ogd ools Coan
o9t el Jlug im po az j2 axgi il 50,5 (59555
GelS 5o alg (o (Srio sle $5SS 5 (65 o g
(YA)ASl Jge b jpls slga Sodll

<o

A Cod LS ;2 50 e )3 e a4 axgi b
G=izd ol 0 1A ) Sglase calizes slyile; yo o 1S
st $lealSia] 5 S Jpab s s LPMys il
S (o) 2

Olid alitre Jauad jo alee ol )3 clale (Sl dunlis
ol ss S Oliee (i Gl 5 b Jpad a5 2o (o0
Yoo leds Jloges a4y azgi b pioran. el ools  plaizl ses 4
aslios Jlow ol (o5 009l lgie 4 o0 ole 45 0l aseine
5 Sk Olee S9eeS b pas 1,0 Wi (oo sl (nl Cde ol
po=s cmlio Oy el GBS S0 e ol e Cagh,
lg (Sogll ;00 h¥s 5l wilys o S35 Ao 4 B azgs
il olizl s 659,050l dadie b ) Iso sla oaryY
9 el 9 ol >l bawgs oS (qpoliee aslllas )3 0l (oo
55 Sesb) b glae D)5 cale (39 YUl plamil 0 4
i 4 axg b e (VW)alls bli oS Sw)b ol
PM\*/A aelw VY cllile )..SL.\} FLERW uaM OM—‘ Cowdo
3ty )31 g e 90D S0y oty slo oo 4y Logy o
clale Blas IS el g ail oo Cuigs)l g ol > sleals
GR35 3 s Sasby 5090 Vb (20,8 olo Cdasl 4y bogy e
9 Bl bawgi a8 a0 il e Jad 0 g5 clo
S laara oS aiolgensS 5 gilaas] ) AU ) yuilgre L o)) LSan
eSin 3y 45 S0 VEAY L 35 352,050 rogdil
oo)l33 olyaslbisl a1 eS Jlas Jad jo |y Blee IS clale
(YY)assls

Oy a8 aisly LS YYAY L yo o )Ke 5 (55,065
M‘ol&sw‘ooﬁamlﬁ606LQOLA)OL®L5fSlJuJal£
aS gl addlae ,o (V)cwl ails |)PM10 Q‘}fo O g
ol 0l s ie aoly sl YAY Lo o o)) Sen 5 85

JLMJLSLQOLOO.:..))Q‘)PM]O u‘)"”u")"'“"‘""\""‘“‘ﬁf“"él“

vy



WAY bl ¢ ¥ oplows cpgd (5 090

Wyh> Cup (S pole ol sole aalilad

References:

1. Perkins H. Air pollution. Trans. Ghiaseddin M.
4"ed. Tehran, Iran: Tehran University of Medical
Sciences Press, 2002: 3-17.

2. Funasaka K, Miyazaki T, Tsuruho K, Tamura K,
Mizuno T, Kuroda K. Relationship between indoor
and outdoor carbonaceous particulates in roadside

households. TheJournal of EnvironmentalPollution.
2000; 110(1): 127-134.

3.Chunram N, Vinitketkumnuen U, Deming R L,
Chantara S. Indoor and outdoor levels of PM, s
From selected Residential and workplace buiding in
Chiang Mai .Chiang Mai Journal of Science. 2007;
34(2):219-226.

4. Wallace L. Correlations of personal exposure to

particles with outdoor air measurements: A review
of recent studies. Aerosol Science and Technology.
2000; 32(1): 15-25.

5. WHO. WHO'’s global air-quality guidelines.
Lancet 2006; 368(9544): 1302-1302.

6. Heinsohn RJ, Kabel RL. Sources and control of
air pollution. TheJournal of Prentice Hall.1999: 385.

7. WHO. Air quality guidelines for Europe. Geneva,
Switzerland, 1987; 23: 315-356.

8. Mate T, Guaita R, Pichiule M, Linares C, Diaz J.
Short-term effect of fine particulate matter (PM,5)
on daily mortality due to diseases of the circulatory
system in Madrid (Spain). Science of the Total
Environment.2010; 408 : 5750-5757.

9. Zolghi E, Godarzi GH R, Geravandi S,
VosoghiNiri M.Estimating the prevalence of
cardiovascular and respiratory diseases due to
particulate air pollutants in Tabriz air. Scientific
Journal of Ilam University of Medical Sciences,
2013; 20(1) (Persian).

10. Geravandi S, Mohammadi M J, Goudarzi GH R,
AhmadiEngali K, Neisi A, Zalaghi E. Health effects
of exposure to particulate matter less than 10
microns (PM;) in Ahvaz, TheJournal of Qazvin
University of MedicalSciences, 2014; 18(5): 28-36
(Persian).

11. Brook RD, Brook JR, Urch B, Vincent R,
Rajagopalan S, Silverman F. Inhalation of fine
particulate air pollution and ozone causes acute

arterial vasoconstriction in healthy adults. The
Journal of Circulation. 2002;105(13):1534—6.

12. Urch B, Silverman F, Corey P, Brook JR, Lukic
KZ, Rajagopalan S. Acute blood pressure responses

vy

in healthy adults during controlled air pollution
exposures. TheJournal of Environmental Health
Perspectives. 2005;113(8):1052-5.

13. Zanobetti A, Canner MJ, Stone PH, Schwartz J,
Sher D, Eagan-Bengston E. Ambient pollution and
blood pressure in cardiac rehabilitation patients.
Circulation. 2004;110(15):2184-9.

14. Peters A, Doring A, Wichmann HE, Koenig W.
Increased plasma viscosity during an air pollution
episode: a link to mortality. TheJournal of Lancet.
1997;349(9065):1582-7.

15. Air quality criteria for ozone and other
photochemical oxidants. Washington, DC:
Environmental ProtectionAgency.Environmental
Criteria and Assessment Office; 1987.

16. Ghiaseddin M, Air pollution,resources and
effects of control. 1st ed. Tehran, Iran: Arjomand
Publication, 2004: 318-36.

17. Ehrampoosh M, Aminipoor M. Air pollution
concentration in the city of Yazd. TheJournal of
ShahidSadoughi University of Medical Science,
1998; 7(2): 25-31 (Persian).

18. Pascal M, Falq G, Wagner V, Chatignoux E,
Corso M, Blanchard M, Host S, Pascal L, Larrieu S.
Short-term impacts of particulate matter (PMj,
PM;.,5, PM,5) on mortality in nine French cities.
TheJournal of Atmospheric Environment. 2014;95:
175-184.

19. Khodarahmi F, Goudarzi GH, Hashemi A, Alavi
N.Studey of effective value of environmental
parameters on the concentration of suspended
particles and bacteria in the air during different
seasons of Ahwaz city, The Journal of molecular-
cell biotechnology, 2013; 3(11) (Persian).

20.Particulate Matter (PM) Standards. 2012.
Available at: http://www.epa.gov/ttn/naaqs/
standards/pm/s_pm_history.html.2013.

21. information of mashhad city 2012. Available at:
http://fa.wikipedia.org. 2014.

22. Nadafi K, Ehrampoush M H, Jafari V,
Nabaizadeh R, Younosian M, Investigation of
aerosol composition in the central area of Yazd city,
Journal of ShahidSadoughi University OF Medical
Science, 2009; 16(4) (Persian).

23. Fang Z, Ouyang Z, Zheng H, Wang X, Hu L.
Culturable Airborne Bacteria in Outdoor
Environments in Beijing. TheJournal of Microbial
Ecology.2007; 54: 487—-496.



WAV Jlo )3 dpudie jod slgn 13 35250 PMYVD10lis (3 Siko (g1

24. Song L, Song W, Shi W. Study on Airborne
Bacteria Pollution in Shanghai. Shanghai Academy
of Environmental Sciences. 1999; 18: 258-260.

25. Naddafi K, Ehrampoosh M, Jafari V, Nabizadeh
R, YounesianM. Particulate Air Pollution
Concentration andsources of matter in to the city
center of Yazd.Journal of ShahidSadoughi
University OF Medical Science, 2008; 16(4): 21-5
(Persian).

26. Celis JE, Morales JR, Zaror CA, Inzunza JC.A
study of the particulate matter PM ;o composition in

theatmosphere of Chillan, Chile.TheJournal of
Chemosphere. 2004; 54(4): 541-50.

27. Mirhoseini S H, Birjandi M, Zare M,
Fatehizadeh A.Analysis of Particulate matter (PM |,
and PM,s) concentration in Khorramabad city.
International Journal of Environmental Health
Engineering. 2013; 2(3) (Persian).

28. Golbaz S, JoneidiJafari A. Comparative study of
air quality in cities of Tehran and Isfahan in 2008,
Razi Journal of Medical Sciences, 2008; 18(84)
(Persian).

\AJ



WAY bl ¢ ¥ oplows cpgd (5 090 A yde Cayl (S pole oKl sele doliliad

Analysis of PM, sConcentration in Mashhad City, Iran in 2013

Mohamad Taghi Ghaneianl, Mohamad Hasan Ehrampoushl, Hosei Alidadiz, Ali
Asghar Najafpour’, Abbas Sadeghi’, Zieddin Bonyadi"**

1-Department of Environmental Health, Faculty of Health, Shahid Sadoughi University of Medical
Science, Yazd, Iran.

2- Department of Environmental Health, Faculty of Health, Mashhad University of Medical Science,
Mashhad, Iran.

*Corresponding author: Zieddin Bonyadi, Department of Environmental Health, Faculty of Health,
Mashhad University of Medical Science, Mashhad, Iran.

Department of Environmental Health, Faculty of Health, Shahid Sadoughi University of Medical
Science, Yazd, Iran.

Email: zyabonyadi@yahoo.com

Abstract

Background and Aims: particulate air pollution is one of the main sources of air pollution in urban areas
that is generated usually from various sources such as vehicle exhaust, industrial combustion processes or
secondary conversion of gaseous pollutants. Particulate matterlessthan2.5micronsin diameter, penetrate deep
into the lungs and are caused respiratory problems.24-hour standard of PM, 5 is 35micrograms per cubic
meters. The aim of this study was analysis of PM, sconcentration in Mashhad city, Iran in 2013.

Materials and Methods: this study was cross-sectional and within a year(from April to March2013) was
conducted. Results were analyzed using one-way ANOVA., and then compared with the Environment
Protection Organization’s standard rates.

Results: the results revealed that the maximum concentration of PM, 5, was, 42.34 u/rn3 at Daneshgah
station. The results revealed that24-hour maximum concentration of PM, ;5 was46.88 in the autumn.

Conclusion: The results showed that September and winter seasons had the highest prevalence rate that in
some cases, PM, sconcentration is more than the standard rate. The Daneshgah station has the highest density
of PM, 5 to be allocated.

Keywords: PM, s, air pollutant, the primary standard, Mashhad.
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