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ABSTRACT

Background and Aim: Perfectly clean air cannot be found in nature. It contains
a certain abundance of particles, including dust, dirt, soot, smoke, and liquid
droplets. Mounting evidence indicates increase in particle concentrations and
health effects attributed to them in developing countries.

In this work, we focused on the determination of number of cardiovascular,
respiratory diseases and total death associated with PM, _ in Karaj city during
2012 to 2015.

Material and Methods: The health effects of PM, . concentrations in ambient
air of Karaj was determined using AirQ+ software. Air pollution data was
obtained from the Department of Environmental Protection of this city. To
validate the data, WHO criterion was performed. After all, data processed by
Excel was given to the model.

Results: The annual average PM, , concentrations in ambient air of this city
during the study was higher than WHO health protective guideline (10 ug m-3).
The concentration of pollutant has been reduced during the study period
but there is a sudden increase in 2015. In addition, the most attributable
proportion was estimated in Karaj in 2012 (59.04% for long-term and 5.86 for
short-term effects). PM, , exposure has caused 275 and 60 natural deaths due
to long-term and short-term exposure in 2012 which is unexpected.
Conclusion: Regarding the health effects of PM, _ in ambient air of Karaj city,
the importance of controlling air pollution in this metropolis is becoming
increasingly evident.
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1. Hospital Admission Cardiovascular Disease
2. Particulate matter 10 micrometers or less in diameter
3. Particulate matter 2.5 micrometers or less in diameter
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1. Chronic Obstructive Pulmonary Diseases

o
>

VWAA Ll Js! EJLNZ‘V?;;; 5595/ dawme Clilag )5 Sib s 5 dalilad



o
o

AF-VFN 28 e sl 53 PV, | 512l (i Ol 31 b5/ oiSas 5 s By

NS4l o ol szl (258l e 358 sladsard soles
DS Jazs! slanasS gase oo ki 5l 5Tl s a2,
Cewlsads

oW 55520 58l by S bl Sl andllee s
il e o3 7 4 il (g3l oS
PV, _ 5031 b ey dgalpa 2ilags 31

Se kS -

T(IHD) 35,0 — ool (sla gyl 31 56 S o

(COPD) (g5 3Lus )i 31 il S0
PM, 50T b sl 58 agarl g giilings 1,51

Sye IS -

5955 =52l s Glow e & (Sl los (g2 -

S o glon Sle 4 Sl los (g5 -

32 e il b losls 4 oy Sl e Jebs 4
ealie el 31 e (V051F) s, S wslid ladllas ,Sos 5l by
sellles Sladlan 4 4o U Jlsdlesi baugs (28 Ol &
CanrlisS agalse gy G S cdale ool sleriy b))
Gilodie 328 IS Comar s S b V0 ey el
b, S s s (VAT JL) L YOOIV Gl 5ol Jh5ils

3o 5 b Gome s Cumer (milag aaly 5o sl ) Usaz 0o
Wiy oo 0 Sl S ass glals g . el sl Gl 4l
23,8 (Lol S35 oozl L L 5 ol

bl sad gt Seisdsmansl Slalllas 5l sl Consas
G5 5550 amsls 53 (B) ribig el b S ohee cradls
axly 55 a5lse slias L) il Cumes oled 4 e ()0
350l g3t B 525 D504 (BE) (e
BE=B* AP
JJ‘).A sluas @ Q‘)S‘_sn b O‘}:A L)'i\ N U\.b‘ LENGSWE DN gS\i B

NE < BE * N 3505 oad (NE) olss 0 oo s 35050

Ll b Son Obee e G 4 Wlse
S G olee e s csles sslizal e Ll 51zt
o‘)SGA b (CACM.? BE .LAL:.N: BNE) JJ\JJ )\J_é' 4@.>‘)A UAJM BE

13 500 -’J}Tﬁ
BNE=B—-BE=B*(1-AP)

i 33l 50 3un3 2355 55 (50 oo 33l50 JS 5 05Me

s ey b spad sysl s ke Lolh s s
Coanoz 53 53 Olsen 3 oanVl Sl 5l ol o 5 (o
LSl 35lse slass 5 (BH(C)) L3l 59,0 Olien il ules
523 ey 51 led 09,8 <SG s Lol 5lsa slaas 5 (N+(c))

A dsle B8
B+(c) = (RR(c) — 1) * p(c) * BNE (3)
N+(c) =B+(c) * N

PM, , 030 YTL 4glge jl (poU (iilags sasely 4l g 9 shs (o %0 5 Cuex ) Jgaz

4l 59, S B0 53 Carex ol daly 4=lge g9
WA (PYATOE) Jlo ¥ oYl oo S o JS )
o/s ST Jlo 10 GW caner  (IHD) g e~ slacs lom b o o237 b et el
\\/5 (PYAYOF) Jlo ¥ oI cuno (COPD) (g 5l b 51 b 5 o 2'5
VAY/A OPYAYOF) Jlo ¥o oYL Curas S0 JS i
Prs (YOVYVIY) (o ples 96 - ol o lon e 4 gl low 5o Y ‘;,\“A""“’f 4ezlys
Y5 (YONYYTY) oppinw plas s o lan e a4y Sl oy (6 s 2'5

2. Ischemic Heart Diseases

1. Intervals



s ge oL (AFITAN) L B upss s 1S e sln 5
bl o aztls o20lS gy aatWT CBle Slis 28 e 5o
ol sanlie LBPM,  clale s il aS YAF JL s
oLes WWAF LYY Lo 511 VT ool ¥l o eis S8

laadly
FY/ o8 0 Gl (LPM,  cble o Sl
ChL gy nSa st S 3,5ea TA/Ye 5 Y5/ 00 /1A
sy 5 WA Ul gl SU lon slasyluslead 51 315 o
Ao oS 55 V5 Y0 i 6 cllie Sl lsle
sV el VL cdale Sl ss ) S L (WY 5)8) 5g oS

PM2.5 (o5 jia 3 p 8 5)50a)

1¥a) AR}

yeay VFA¥

(e e

¥ -F sl b PM,

0 Vazol el sy 355l 31> 1 sla 5 s 5 ol
chle il 5l 3 5ke 3,8 Saplish (26,8 s s
K (Olann 3 52b) Loy b 55 5 b o0 L3l (3lae )

gdgasanlinbobls LialS

03 VT GVl Ol s ) JSUi
b oS et sl 5 PM, ¥ sbale o as ¥ IS
BLl gjé‘.? 4.&..“.2» cﬂb LJ"'L""" Brd ..Ubb‘_s.o QL‘I,.: b w\.hn JL..\ f
Jlo 05 slosle & Lgie baathT Clle pziy 28 s
PN PCE N1 I WP QP PP ERVRENY FSE

1 €t
|

-t
-
|

PM, 5 (o 0 o )5 9,500)

S U7

PP

L S S
(ole) 1yl

¥4 -9F sladls b PM,

03T Glale Ol sy ¥ JSi

<
.

VWA las ol Sl cpmiy 553 / oo Cublge 53 fny 3 4olidcd



<
-

AF-VFN 28 e sl 53 PV, | 512l (i Ol 31 b5/ oiSas 5 s By

3 AL S s e s Se S 6l PM, 0 4 i
sols GLas ¥ Jgim s oS shailen s o oLiS Stanls 4o ga
St IYSNCRY IR DURSONCIIR PPN SE JONI FURN FUR JICION I E.
3,5 333050 3550 A0 canlllan 55 b Sanls aglse 51 5L
55 5,5 et srmb Spa oliee zies WA L
g SLI G e slge IS 55 28 ) aallles Jb
il ol GMs,, WWAF L s s ot dlasVe PM
5B lagless 5 56 Sia Olie 0,8 (158 sl
(COPD) puis 3Lyl 31 50 She 51 5 2 (IHD) L3s,e
5 33301 (o s 5o s e Cl sAS el
Sha w0 bssyn DaesliyS 5 Suesls gl 5 206 3 S s
55 15 &S 13l e (IHD) Lis,e — 8 sbaglons 3 55
Wl 135 Y/TY OFAF B AYAY L 5l Lavsza jsbas 5 ail a
WA Ul s 35,8 — ol slagbons 51 56 o it 55>
O/ ¥ (a5l IS 5l sins 1355 0/ +F imy el
3l oS s L5 s b andl sy P, satW & e of
(3 S e 55 s ¢ 53l w5e) (6,55 (L3S Sy
CPESSUON RSN T NP DOTS [ LK JUNUPUOL 1LY SR

.\3‘}36» Cﬁ“ﬁ"\'}-’;ﬁ'&; )\;5 O RITY d.\.n BE thj;‘SLé U'i‘

a5 Glyn 5o PM, sanlT (St 5 il Sl ¥ S

33,8 on il sshat) ans e ol |y aadllas JL ¥ (b S
Wee bt ST Were coll 5l odale 2ulil g, o
Jalas 5 e cela s basan VT cdale iy il e aalsl
5> baean VT Sl man ol s syl Vioe s cale
S35 el Sl s Ll el ain 3T 51 iy azin pbl s

sl s azin 3 s bean VT e

5o . T PMLEJS o PM2S wis 57—+ PMLS wia oL
- Faoo 4
- 8
e
S
_.1 Fa o
.
\i oo
= v
i
-
- . 4
a
000 200 400 E00 E00 10:00 1200 14:00 16:00 18:00 20:00 22:00
(el oleo;

sdle b PM, 530 IT Suin 5 aljg,) Ol s W JS&
E-1rq)

330 5 ot e3¢ Sl (glaasll 5l ¥ s

PM, , 2500T L @i sl 4glge jl o230 2ilage OLS1LY Jgax

(25) anmiin 3 ylg0 Slaes (3053) i =32 s b Jls siblag el
(FOF-1AD) YVO (O5/YY-AY/\1) OF/\Y VYV /\P-1/Y]) 41
(Y41-101) YY0 (VF/YV-4F/1-) YE/\$ (YY/\=\-/\) 8N qy
S 8
(YFr-114) 1ve (FA/VE-08/Y) F1/1) OY/\=- A V)Y v
(FAY-150) YES (Y/Y--0\/\-) 50/10 (YO/A -1 Y/1) VA qF
(5Y-F1) oFf (VP-F$/FF) -F/04 (V-/¥-A-/\) PE/Y q)
(56-Y4) oY (YY/Y--FO/FY) AV/0S (FS/F-YY/\) ¥A/Y W e — ol slas oy 3l 56 S5 e
(51-¥Y) 0- (50/55-\Y/F-) YV/0F (R4/Y-5Y/\) \A/Y qy (THD)
(55-¥-)ov (FY/YY-YA/EY) YY/OV - /Y-Y$/\)YS/Y Q¥
(F-\Y)vs (AO/YE-FA/Y) -\/\§ (S ATYVAPREVA 41
(Fs-y.) vy (FE/YY-YF/S) O¥/\ ¥ (YA/N=-5/1) \Y/\ qy
(COPD) (s (5l )b 5l (b 5 y0
(FY-A) Y\ (+4/Y--AS/F) -F/\¥ (Yo/\=-0/1) \0/) qy
(FV-\-) Y (YO/Y¥-0F/5) YO/\0 (/N =Y/ VAN Q¥




e B Glen e & Slinlen Slasle e
i S gloss 51 i Sl (3590 VOVY (S0l j5bey)
L 65\:....)\4:.3 d,:.....:’ LS"'“‘" Jk} ",":;Lc’LSA (5)}.& Y?‘ O:.i:/'L:.A)
o LB WAF 5 WA L s SBaye 8 sla glow e
S peend V00 5 V08 e Lol Luslie S wil s
LSL#’LSJL‘"?f C«L& L Gﬁt.u)\-q.:.g (54’:““'2’ 67"‘“'; Jk} 3R S g"_«..a‘
O 3 me o(V/0F) s3g YU WAY JLu 55 lade ol i
(V/4Y) el ssile ot ol Sl WWAF JLo b 5wl 2l
50 Fllas 055 (b Sliley Dlazle Gl 5tS L)
U‘l\ S C)J}..AO::“ LY ﬁ.,\.ﬁl..ss.e J:..ojgf)n O\}:.A ij:'ﬁ 4.;[..;;@ J.E
e L3y 4 35 b ool 4l 2158 WAF Lo s (fm
45 J).:Lsﬁ GL.A 67""“‘; J.E} 9 s:,\.m;'.l.n QJ‘}A J‘.&a} B J.é\:

el 3353 35 oo WA Jlu 31y Sigll s

Slarlyo b daiye o Shas olie il 80 il
VG ks Sl gm0y 53 (e Galony Do 4 Sl lay
25 Loy 1/ 00 Lawsie ssba0yss ol 534S axdls S5 05
o 4 ol Sl 5,5 (B, —dd bl i cpl ¢
w23ls [,PM,  sa VT b agalsn J3las sl 5wty o lsa ST
sl
PRRUUICIIR TR NP PP LS J g Y
AU D3 s 1 e s Soe JS (62 PM, o 4 i )50
b agzlse F dgam ol s ams o 0Lt DaalisS 42lp
3 A6 S s aneb S sype Voo g o PM,  sanVT
Oy Lo 0l 58 5ed 50 Jl B b Dl 42l
Sl AT UL b e ol 5o WYAY Ul s She olem
3,5 355 WA Ul s SSU el s ol asly

PM,  035YTL @iawolisS 4g2lge jl (ooU (2ilags OIS Jgaz

() o 3,190 3lans  (du03) o = 3> i b Jlw hblag Joly
av-ry) s- (VY AvADPN 70 SN CE A ERRVAD IS 74 9\
(YA-YA) £4 d-10/\)\/Y (Y YARTRVADIR A\ qy _
S s
(SY-VF) YA (Qv/v-4/-) FY/v (G JARPAVAD IR 74 v
(As-Y-) oY (FA/O-YE/N)E/Y (O/\=-\/)) Y/ Q¥

(FYOA-YAY) YAOYF (AY/N\=-) AS/D

(\¥/V\-34/+) - &/\ 1)

(V- 0A-\FVY) 1 Fa4q (55/4--) YY/f

(ARVARLEVED VA ar

sl cle 4 Sliw)lay 6 2

(YFY£-110) VYA (FY/Y-2) vY/Y

(+A/N=34/-) - ¥/ qy

TR

(FYFY-\5Y) \5FY (@o/V--+)14/0

(VV/V-34/+) - 0/) qf

(05Y-09) Y\ F (\F/0-0F/-) As/Y

(CYAETRVAD IS A 1)

(FOO-FA) YOV (\O/F-FF/-)¥\/Y

(A ZAETRVAD RS 74 ar

(FOY-YY) 14A (Y&/Y-YE/) M

(CAVAETRVADIES VA qy

sliglon cle 4 Sl 6

(Faq-0v) YVY (FA/--00/F) OY/Y

(O ZAETEVAD A VA ¥

Cooes 40 @5 —0la5 el S 5 5l 935> Slsm Yoo sl Dot o5 b
2 0saS ST LA Sl ol 028 2 L s Jles
(OA) el (Sl 25l s 5 3l 55 o s 3 1ES o i

Slageaid 4 25 b lpa (S5l Smze wlia popas s

Slalie (e ol b K& glsman Ll 4 5,1 plaa
Sy 5 Sl s oS Coml la (Soll St U
L R 1 e e
s g et glaplial 5 3 ol sblie ks K855 5]

<
—=

\\“\/\JL@.J}‘EJL&.&‘V?&; 5595/ dawme Clilag )5 Sib s 5 dalilad



<
—

WP 25 et sln 03 PM, 51 S8 g ST bl / oK 5 e s

e bt gzl Ly oF S35 Ly (Sagll oy iy i
3 A5 a5 S50 Jold & (G ) 03,5 (O
e & oltslon s b (ot 5 (Bo,e ol o lors
Gl b 4ol olis g ek 5 By o8 sl glen
AB5) RRY e ol Sl e j2a 5 08 5,80 V1 a
PM | 5 3U LIS asSon Z0/¥0 ialil sl (Lo
Gt Ol e (ammd sl Ol Gl g b ossdie
ol 63b5 e il il B LPM, oS 25,8
Jla 53 68 o oLt ol aadllan gl (YY) ol 4zt sl
& Sllon Slasho b Lagpe (RR) e Sha> ol5ee \TA)
G5 bon V00 bt s5ba 5 Vb i slaglory e
s 05,5 (Bape =B Olasy 358 0 (45 e B ol
L el Bl sl 5 wiile [n (S50l olie ¢ oles
il 4l |, PM, san¥T
Vil glasle s Glae Oy clile Slnis oy b
Lyn bosan Wl s oy miey S 5 4 pakie (Jl
Glee Dby e 5l sl L s gl JU pf slesls @
55,8 it s & Yzl ol ol o sl it lsS [pm Lo
wlin anlllan s .Col plisls 5 Ll 55 ke 53,5 slapliyh
L Gl O3 Giley Slpaais S T 3 Lo 5 ons
K55 S, 4 ailaa 35 31 S IS 2l cisls L3 5 550
Olsisn @ly 5o 35 3l Gadle s hime S Sis
53b had GlagSI G olon ln Coshy 5 ((SL 35008 2
st i 3 b glas D3 (Sagll Ll s wilapyls ailasa
3 5 alllan (TF) ol 05,8 sloul Jo 5 (slo o o
e 95 A WAV cale b 5,0 s o ol ol oSen
it Olis 5 Lle (Jad o3 il (Jle lasle
sz bl s o 8 wzals glae s Sk 5l s s S
A S el a2l ens Ll 5 s G seaiol saple s

S sed e gl Bkl LI slasl 5 5 (Sas

2SSl 5 g st &S 2503 Ol 0T e 0 ol
(FFF) osesil SaolS36 51 o8 et oo lae b e
Osen a2bior (1Y) Gusiize 5 (XTA) oty (sl pusasdl
35 (080t o 15 Y /0F @ 3l s Wl L] ST
g s Ja 4 gosgmyd 993 S0 00 35 L0 U
(Y )t 35,5 I 33 il 55 035008 sy 4k

el & Cio go slaclad 51 (S5 5ol Sl s el )
s b gl dax ) ool raio (aS,ed 50
Wor spa cpaizad 3l 352 o LI s LS YT Jslae
o 4ol K B s Sl 5 e (s s
SN PRUANE CHIPE SERRY WY At SN
S5 5l el S Wit el il e dle 4 e
535 G Soall aizas 5 08 Wyl a8 Cxis 3y (Gt
(1)) a5 il ] S el 5

2 Sha IS ez Sl G ol s IS sbe
S ol o LSl ST opl oS apmy 3350 WO & JLL F b
35 5o 53 Sz Sl i S Olised sln (Sl
cals AFWAY Ul 5 liskas 51 ek ol sla e 55 e
Lot B 5 ool s (slo)Saly oo OV 5tnn 5 o
555 S S iyt slon (Sasll o U

23 bl 5 gou,S anlllaa s 0ud ;'t?”'\ sl g-b
o Slsm VYA Lo sl 5 o5 5 bl las s oy
Loyl 5l (53 09 5 3 s 2l & spu w0 0e Slsn s LS
Voo by bV o Shl s il V0 4 0liee 0l Slpel asile
5 e 5 55ealle aizan (V) dy Sle a> il
Sl Clle Lugze OYAY slse 6 WWAY ped 5l 3
IS slas isls (218 xS e 5 0,8 9,50s YA LPM,
53l e YV (oo Sl JSITSP & e (oS e
ol gl s e e 1Y olins ol 51 oS

(\()) Sl 8343 (5"“‘5';5 LSLR’@L@:; JS‘ BERESTY a4 9 (5'33«";

2. Relative Risk

1. Total Suspended Particles



Gl s sl gy 5, Ses myps 20lS 5 PM, o8,5 )8
eSS4 Dl s aalllas cpl sl olan COPD 5,5 ks
s30tr gz g2 (Sosll J2alS sl Sler s ozl
(TY)) &S on ST COPD 5l (5,851 5 (550, ool

ol DL (gl saS s lalassama SRaggy cnl o
el slaosls 5 s ioniw syl (Ghls S (668 Copmasr
Sl b Do slel riman (Sl 352y p sl Gl
S 5 B350 = o8 Gl o Sde 4 S0 5 IS 1055 e
Lss wallle s aslizal LB Oyson qr3g dla,me s 4
VRS EPU USRS ES PRt PO ST [N JCI I P51 I
oS5 »PMyg & e st sl xibig bl palia
LB PM,, o cito sl lay Slaslo opaiznan 35 UL
ol ¥ Sl (o wilgioe Glae D3 Sgpsbes 5 25
A3l e cpl Olgsed She Zoles s g Sl Dlaslse
Oigyed gzl i (gl U3 ol LS5 bltize el
PRSI PSPPSR DUNUIPJON | FOREHY] [RES- FHCH R RN C
o>t dnalx oLl Gl 5 lae S SLols ST s
$Sosll sy b enn agzlsn s sl clazalls 5 0lS58
(sreeb e 5 5 (S5l (e s (gl ng g
Coley dagyass bl Sl Gy Sl xS
Sortb0nss JBsder Cupin 55 e e glasluileal
Sl iege 3l cgoses JB 5 o s (g3lutingy
il o o Lol S 5 5n (Sssll a8 gl ooty
S ol
» IRAJUMS.REC.1397.851 oS L liiss b ool
SIS IS Bt s 0,8 gl Shagn s G S
3 basls iy ilSs Ll (sl S pe Jals BV
sLar 6,5, rien s, Culey dlis opl s 1y gilussls
JUCIERERUUN 3 P S EPICIN I SV DT SPN R g I pL I
S g sy 5,3

s, S5as Ol Galdl s Jolo iz I il o 1505 (g5m
(Y0) 5ls 43l s SU ks Sy osaias

2 Dladllas e ol G (St 5 Glis; Dl 5550
b ooz 53 il b sg ols andllas wlin byl 5 Ll
(65S Gpms ) YA L5 PM ) il (Yoe0-Yer) glal
5 wlos a5 e i L) gt g slads,z
YO sl b s o(Y8) shs oles axin 5T s jlde o meS
iy 5 oby clle piri (ur 8 s o T
S s saslia L»«.f;zczg 33 Olyen el 9 aniios
Sl Soilad 4 by s & 5 mdly 525 s 31
olol sé dles 5o 1y L glaasil [Kos ladlas (YY) 55
50 784 a5 2elS b wazin slagsy 53 2,8 a5
4 o LY (5en 4 lan O3 Ol e 31 el
(YA,TA) Sl 2alS wiliy, peSile

$99e = s Gbslen 3l A6 Soe Lol s s
Slazlie olhee wdl o 5350 A 5 V8 g et
52 kS B - B Gl Dl 4 Slilen
O daly syse 3 i O 5 K55 g 5L Sl
B len 5 lsn 55 Glae DI
YN -Teo ladle 5o PM ailiyy agze clale sl ol
o5 LB g caSe e pf 955 WP ozl s

» B9 = el bl Jb Wl PM,y (220 53

Q:'.’L;L:'S B Ls:eﬁ)'c -

s Gl ) el B sl gles (gl 394 el
553,518 ralS @ glig axss b a8 was e ol @\:.; o
ool Sloslen ¢ Won ooy sl il S pma s
S gladlls (LS 5 s paizmen (1) 258 oS
580 208 s lee S e Vs agalse L3l olye
55 .sls r\.?d‘ O3l 53 ) e3laand] cpose (loms o> 5 4y
Jjﬂc_ﬁ ‘PMZ.S ubja.o BE) u..“ﬁjf J\Jﬁ el Jal.:.l')‘ aadllas U‘i‘
5 S5 09,5 & 53 (COPD) oy (g3landl o (loms 5 %)

En 3> ks (35 )3 i 250 sk ol elede

<
—-

VWAA Ll Js! EJL.:.&‘V?;;; 5595/ dawme Clilag )5 Sib s 5 dalilad



<
[ >4

WP 25 et sln 03 PM, 51 S8 g ST bl / oK 5 e s

C,\..’Z:‘J.g_’ saSisls ‘_s...‘:‘..bjjg C.Jﬁbm CL.{L@} l; S ol Ja.:.;u

1L &8 (b3l o5 Sl eoms s -l st 1,2 APRD-4Y- A

g sa oy 5 ,SaS wis,S b G.b ol el s

References

1.

10.

11.

Khwaja HA, Fatmi Z, Malashock D, et al. Effect of air
pollution on daily morbidity in Karachi, Pakistan. Journal of
Local and Global Health Science. 2013; 3.

Ardakani A, Esmaele A, Cheragi M, et al. Quality
assessment of air in Tehran in 2003. J Sci Tech Ecol. 2005;
4:33-6.(In Persian)

Lin H, An Q, Luo C, et al. Gaseous air pollution and acute
myocardial infarction mortality in Hong Kong: A time-
stratified case-crossover study. Atmospheric environment.
2013;76: 68-73.

Lin H, An Q, Luo C, et al. Systematic review and meta-
analysis of the adverse health effects of ambient PM2.
5 and PM10 pollution in the Chinese population.
Environmental research. 2015; 136: 196-204.

Pope Il CA, Burnett RT, Thun MJ, et al. Lung cancer,

cardiopulmonary mortality, and long-term exposure to
fine particulate air pollution. Jama, 2002; 287(9): 1132-
1141.
Beelen R, Raaschou-Nielsen O, Stafoggia M, et al. Effects
of long-term exposure to air pollution on natural-cause
mortality: an analysis of 22 European cohorts within the
multicentre ESCAPE project. The Lancet. 2014; 383: 785-795.
Daryanoosh M, Goudarzi G, Rashidi R et al. Risk of
morbidity attributed to ambient PM10 in the western
cities of Iran. Toxin Reviews. 2017; 1-6. (In Persian)

Vahedian M, Khanjani N, Mirzaee M, et al. Ambient air
pollution and daily hospital admissions for cardiovascular
diseases in Arak, Iran. ARYA Atherosclerosis. 2017; 13(3):
117-134. (In Persian)

Hadei M, Nazari SSH, Yarahmadi M, Kermani M, et al.
Estimation of Gender-Specific Lung Cancer Deaths due to
Exposure to PM2.5 in 10 Cities of Iran During 2013 - 2016:
A Modeling Approach. Int J Cancer Manag, Journal of Air
Pollution and Health. 2017; 2:19-26. (In Persian)

Aziz A, Bajwa IU. Minimizing human health effects of
urban air pollution through quantification and control
of motor vehicular carbon monoxide (CO) in Lahore.
Environmental monitoring and assessment. 2007; 135(3):
459-464.

Firculescu AC, Tudose DS. Low-cost air quality system for
urban area monitoring. in Control Systems and Computer

38 5 S5

Sllags sianad sy Olsie Comd lpLL 5l iz s ol

I

sk

7..13 6[.%&5)& .D‘.,\.«S .)J}TJ:V 9 PMZ,S 9 PM10 6\.&9.&.’.&\{\/ G;LA)’

&S 3 Sl ool slased slsn o el & qaiin gk

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Science (CSCS). 2015 20th International Conference on.
2015; 240-247.

Curtis L, Rea W, Smith-Willis P, et al. Adverse health effects
of outdoor air pollutants. Environment international.
2006; 32(6): 815-830.

Halek F.  Vertical Profile of Particulate Matter
Concentrations in Indoor Air (Case Study: Karaj, Iran).
Particulate Science and Technology. 2015. 33(6); 617-620.
Milojevic A, Wilkinson P, Armstrong B, et al. Short-
term effects of air pollution on a range of cardiovascular
events in England and Wales: case-crossover analysis of
the MINAP database, hospital admissions and mortality.
Heart. 2014; 304963.

Gholampour A, Nabizadeh R, Hassanvand MS, et
al. Investigation of the ambient particulate matter
concentration changes and assessing its health impacts in
Tabriz. Iranian Journal of Health and Environment. 2015;
7(4): 541-556. (In Persian)

Shaeri AM, Rahmati A. Human’s environmental laws.
regulations, criteria and standards. Department of
Environment (DOE), Tehran, Iran: Hak Publishing Co. 2012.
(In Persian)

World Health Organization. WHO Air quality guidelines
for particulate matter, ozone, nitrogen dioxide and
sulfur dioxide: global update 2005: summary of risk
assessment, in WHO Air quality guidelines for particulate
matter, ozone, nitrogen dioxide and sulfur dioxide: global
update 2005: summary of risk assessment World Health
Organization. 2006.

Shahbazi H , Taghvaee S, Hosseini V, et al. A GIS based
emission inventory development for Tehran. Urban
Climate. 2016; 17: 216-229. (In Persian)

Halek F, Kianpour M, Pirmoradi A, Kavousi A, et al.
Estimation of urban suspended particulate air pollution
concentration. 2010; 6(33): 617-620. (In Persian)

Moeinaddini M. Spatial modelling of air pollutants
emission from mobile sources in Karaj metropolis. Journal
of Natural Environment. 2017; 70(4): 935-947. (In Persian)
Sohrabinia M, Khorshiddoust AM. Application of satellite
data and GIS in studying air pollutants in Tehran. Habitat
Int. 2007; 31: 268-275. (In Persian)



22.

23.

24,

25.

26.

27.

Mohammad Naser, Mohsen HK, Ali K. Investigating the
environmental effects of suspended particles and dust
(aerosols) in the air. in The 14th Iranian Geophysical
Conference. 2010; 141.

Miri M, Derakhshan Z, Allahabadi A, et al. Mortality and
morbidity due to exposure to outdoor air pollution in
Mashhad metropolis, Iran. The AirQ model approach.
Environmental research. 2016; 151: 451-457. (In Persian)
Rahimi M. Investigating the Air Pollution of Sanandaj with
emphasis on temporal variation of PM10 concentration.
Urban Ecology Research. 2015; 6(11): 99-116. (In Persian)
Dargahi A, Dehghanzadeh R, Fahiminia V, et al. Studying
Air Quality Changes in Tabriz in Terms of PM10 Pollutant
Density Using AQI Index and its Relation with Drop of
Water Level in Uremia Lake during 2008-2011. Journal of
Environmental Science and Technology. 2016; 18(3): 55-
62. (In Persian)

Gong DY, et al. Weekly cycle of aerosol-meteorology
interaction over China. Journal of Geophysical Research:
Atmospheres. 2007;112(22): 1-9.

Gong DY, Ho CH, Chen D, et al. Characterizing spatial

28.

29.

30.

31.

distribution and temporal variation of PM10 and PM2.5
mass concentrations in an urban area of Southwest China.
Atmospheric Pollution Research. 2015; 6(5): 842-848.
Gietl JK, Klemm O. Analysis of traffic and meteorology
on airborne particulate matter in Minster, Northwest
Germany. Journal of the Air & Waste Management
Association. 2009; 59(7): 809-818.
Kulshrestha A, Satsangi PG, Masih J, et al. Metal
concentration of PM2.5 and PM10 particles and seasonal
variations in urban and rural environment of Agra, India.
Science of the Total Environment, 2009; 407(24): 6196-
6204.
Zeng Q, Li P, Ni Y, et al. Research on the relationship
between atmospheric inhalable particulate matter and
cardiovascular diseases burden in Tianjin. Zhonghua xin
Xue guan bing za zhi, 2018; 46(1): 50-55.

Guo C, Zhang Z, Lau AKH, et al. Effect of long-term
exposure to fine particulate matter on lung function
decline and risk of chronic obstructive pulmonary disease
in Taiwan: a longitudinal, cohort study. The Lancet
Planetary Health, 2018; 2(3): 114-125.

<
o

VWAA Ll Js! EJLNZ‘V?;;; 5595/ dawme Clilag )5 Sib s 5 dalilad



	000
	001
	002
	003
	004
	005
	006
	007

