[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

B9 ode gaollad (Cows ) o 9 Cuodlw alxo

Olp! e clilogy (oode (pozsil
AFE BAYY Slxao VFY s opylez o,led ¢ pooin 050

&

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

(@

£

gﬁf

d.f.hj}_ag Jle

sevell ¢y
KA
s
(AEH) |

%,
0, O
" Of Enyiron™®

VE Y o 50 ol s 50 S13 5l PML  iolags Ol 3l (b3l 9 (50 Ol s

™ sa,8 Gl MM Wgis olodsse S oS )| saesl e M dlai (LIS T 6 ai | a

Olnl il el s (S pole olKiils ca j Lamme 0l gy (lsa ‘_jo}fl Sladsd 55 e =)
Ol e ol s (S pole ol ciilagy caSiiils clare Culilagy (owaiige 05,5 <Y
u‘)" ‘Q)L.f “).M: Axogo ‘u)Lf olKislo 4‘5:.,.,.‘9 @Lw 0uSisls [raewey) Ja:.?u 05; -Y

cdumS> il fo ol NI bl

“L"il‘"“—ﬂ}ﬁ)‘s:-‘u) Sk s B Q'{-“‘” Sy i Slp ol alllae y‘-s"‘—“ 940} VE+¥/+a/Y) redl s gyl
o”l).gj\\‘~YJL..,)aQb_Qsﬂ_&)aoljl(_gl}m(PMz‘S)}_i)t_'é_Lual)So._\_;.Nlc&Elé(‘_;Laéj VEF NNV W')-’s@)b
M‘@M@‘,b(jfo)lyo‘d_u)u_nm)_:ulu|)_>| '" N ’" .

5 e 55 o CsinS il oSl B 510051 len PML | el sLaasls: sy, TIVTY ‘A b
Ol o )0 198 o 2 3 o ohl Sy 25 = S [CunS X 4 D] VEY YA :)w|&)u

CLE o) 5 olSe Sy a2 8l (o] YR) s SloolSE gl s 5 4y 5SS
il Sl T el jelate an oot olwlis ey coniin gdlogs SIS el g oas ¥ )
(VY8 asend) AIrQ+ 580 o5 ccl g o 3151 e s jo 03T (glga PM,,
Coroz 940l 59 sloosls 5l lan Sogll sdlags SIS el o (6l m pizmon .00 )5 colaiul
el 00 ol 05 )

YY RGP Lo s VE-Y Jlos 1o o5 et o 5T elsn PM, | clale sVl o Sile:laasdly <32 She DS s (Fogll :guds’ 555l
4 O alel ghaas 5 (rizpad g ysime (Sloolisl b ;8 45 Cndl> )3 (ol sl 035 A5 (095 S pe o Sdlage Ol S
Pl JE Lo,s a8 el oogn YYIV - F£/Y Ug/m? 5 Y /A - FVIO Ug/M? ssg0 e 10 i
ceiS oo lasbiwl ol § (Y g (WHO) coslag Sle olojlw sgoin, ¥l ,0lis
8 ,lge olawi .wl 004 (National Ambient Air Quality Standards: NAAQS) ol51 sls»
PVEY Jlo o ol 5t o o1 slen PML L o0ty ¥TL casails agrlge dy iin S s
YL Gl le ]y d(VTYY - VP Y o5 A0 liabl alold) AFYY JLu Yo YL il ol 8
el 03 3591 O pg/m-” 3

2ol Glea PM oo ¥ e lalé a8 coul coadly ol Sy aalllan oyl sl s g S dsmss
ogdle .l 039 , YL NAAQS s WHO o4 cin, 090> 3lo lgan VF- ¥ JLu jo o) 05 s
oled s )0 rizmen g wiee ooyl oled ey o ¥T ol eclale auslio ol 1o
CabeS ) e bl (oolod )0 (SIS s ot a5 Sl Coaly (nl Sl (g8 4t DD
o e Lioe o145 e 3blis 31 (5 5o lalé oz STl 005 )55 2 (oslladls Sls
Clodgy (o sla fou 5l 2t s Sl ot (5 9 675

1] g 0 owns 95 Sani g 3N

hassanvand@tums.ac.ir

Please cite this article as: Nasiri Z, Naddafi K, Ahmadi Orkomi A, Hassanvand MS, Faridi S. Spatial variablities and health impact assessment
of ambient PM2.5 in Tehran during 2023-2024. Iranian Journal of Health and Environment. 2025,17(4):827-44.

Copyright © 2025 Iranian Association of Environmental Health< and Tehran University of Medical Sciences. Published by Tehran University of
@@@ Medical Sciences. This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://
A= creativecommons.org/licenses/by-nc/4.0/). Noncommercial uses of the work are permitted« provided the original work is properly cited.


https://journals.tums.ac.ir/ijhe/article-1-7021-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

by 48,50 &y50 sl alllan ol nl 5 Gl 5o (ans o>
b as >hb ol axdlls s aad 4 ol s it
S g ((sele g diljg, cailale ¢ Lad) gloj ol s (V)
53 8031 (slsn PML | ousUT clale (Slle (solod wlaws ,0)
oaiUT il 5 iUl Cale (V) cples oyt |y Lot 0
s WHO ssan, L 1) ol 508 50 o1 lse PM
A e Sblage SIS (Y) 5 wS awslie NAAQS

S gl VY Lo (b ,PM | sl ke

o 59y 9 ol

lao ced S sloosls

F1) Gl CoiS il sbolfiy] soles el slaosls
Slsp kS S 25 5 51O JS8) o5 e (ol
Slosle 5 (5o oS JA5 28,8 Slo 09) o5 b
351 (55 slyn oS il Slole) g Iapme ili
0T (g S o3lail slaceln olaxs Comdy L § 20,5
ez Syze (VFY) aslllas Jlo (b olSis] 2 0 PM
B o o5 ol yine ool b cd 5 13
s Ul iowiw ol ol jo Jlo slocels 5l as)o
gy dl> e 0 gl plolis (Aol a8 5 & jee Hhai 550
ime lrolKiw] jo uls (g Sojlail sleosls Cunsg
b cd,5 18 cwyp 990 Z-SCOTE g, | solanwl b
Loyl B 5l e 5 Wisd B g glolid &y claosls
e slosls plge 4 ol ol 51 (295 slaosls
Claclale Tl ¢ b, ol 5o (V8 0 A) was axslis
dolae 5l oslizul b lgn coinS il oKl 2 ;0 PM
2 a5 ol ools (e .(VY) 0 a5 Z-Score 4 )
Solds o ¢ 5l 55,5 Z-Score sllas 08 il b s a
5l i L8 cels b cels sl Z-Score lade
55l a5 cels ya gl Z-Score Jlade S iz g F
a ol V0 5l 580 celu ples aieln ¥ S i

o] ;o sl ools 5l g ouds Slulis &y sl ools lgie

AYA

S-S KV B PR [P L PR JOP

oo

S dPML ) 5y Glee &3 oy a4 dsa (Sl
b RBP4 e &5 Sl () Lae Sl elge
Sebsn o v ;3 9 6l 0,8 i Sl wlidte )5 o9 S 5
Sldllas (¥ V) ol slaidl s g b6 5t e o
blijl eond b 4 aindS glaans o Sojglgmensl
ooy sl (alagesge Sl g lsa (Sogll G
ek 55y s Solon Gl 5| sunlsd 5 los,S
ol (F ) wileols ) 1, alies S5elesped (6l yomne
2 e slcwl 5 P8 Gl @ e bl
clile 2als gl oo lulin] pyolie e aiile canlss
ol 58 ol L e lags Lo b g ol5T lga (Sogl]
bl (o I b (V) Coslond )5S 5l (6 )kem 5 (o>
I layeis 5l S 3 PM | asile Iga slaoan,UT 51 5
Gl L (B0 al o adlate loysiS ple s ol b
(V-0) cwl onile Bl yuss o b g 00,55 oy

90 5% <Olnl b flemezn g cSL Glaie 4 ol
S lrosslUT o5 @ olyl (slap Sogll L atids ams
OB 5L Rl bl s 0t 5 (o dnngi Bs 4 ilse
G i o sl uiliol o T Ll 5 s,09>
53 Sanl 039y azlge ailiejgls Lt g 95 Slaglish g 1sa
Sl Sl e & ol 5o 3T slsn FoolT el
oSl (Ugane Glp gy o Plaw
ond haw Mellonn 5 (Jolo plidne 5 Slns oloig o
o ol ol 58l L]y e 53 (3 A ) ol
Gl (Sosll alies Slegdge a8 el onds ploxil ol 43
Sl g Blae o5 pleard Sloogas (o) alox 510l
il ol vl ol oblise dap] oslisen
slooslUT jLasl s pd crimen g 3151 Gloa slaoassU]
VR o U oldlas opl a5 wilosg 55 e of51 slg
Candg 3l pgas 10 .(0F-) s A F) conl ool plxil

oo s Qs wPM, o o5 b 4 e coiS

g{fﬁ yﬂy
1FoP Glino /P lg2 oLt /@a3ds 6,95 s

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


https://journals.tums.ac.ir/ijhe/article-1-7021-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

oL g (5 ymai )0

gy jles——a WL ol e s PM
sl ol gBeta - attenuation
s(K—,—) Met One BAM - 1020
ol (awilg)  Environment SA, MP 101 M

(A) 39 o

@ DoE Stations
@ TAQCC Stations

Population

[ 86-12000

[ 12001 - 22000
[ 22001 - 33000
I 33001 - 51000
I 571001 - 124634

0 22545 9 135 18
Kilometers

Al Bl b

(elo chle — QYL ckl2)

Js CoiS il clooliny] aled o ccanl 53 &y a3l

Center for Air Pollution Research (CAPR),
Institute for Environmental Research (IER),
School of Public Health {SPH},

Tehran University of Medical Sciences (TUMS)

w9 30,8 SO, LA ol oliwnl) ol ped (819 CainS by oluuw ! 9 Curesr (S0 @9 595 - S
G § brmo il (ylojlows 9 Ol e (S19R s J S S5 5 4y Glato G 4 il oud 00l (LS

(w0

® ﬂﬂ%
;//%9 J VFoP Glino] /p,lg2 o )lads /@i 6,95

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


https://journals.tums.ac.ir/ijhe/article-1-7021-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

ALRI ¢l oSl o wsle Jlo Yo Ul Conax
@ Gl 00 plol Jlo O 5 S s 09,5 sl lasysl
ol b o el la (Sogll @lil o0y jslace
oslizal b 5 (V)Y ¥ asens) AIrQ 138l oy sl g 00,5
@k 592 9 O JS2) Conex) Ol o slaosls )
3)lse sl S50 Caz Sl ey ol yo ape,S soliul
&lss ;] ALRI 4 Stroke JHD .COPD ;| _sb 5,0
o law ;b aslllas (integrated exposure risk) IER
JL (Global Burden of Disease: GBD) >
510 olass 345151 (el aSIl o el o oolicisl Y- Y+
aolee 5ILC 51 o6 slo Spe g Jo asn 5l 236 S ye

(Y Y)Y Conl oy solizul Log-linear

Lasly

2 ol A 0 T slsa PM o oLl dillls 5 Sileo
ol Sllo g yino (sloolKiny mlaw

33 o s 5o ol les PM | clale il (Sl
o5 Gl 3o ol ool 005y PY g/ Ly, VEY Lo
YA) e gbolSinyl ;o VE-Y o o sagUT ol cldale
Sl oled gl o 5 (¥ JSE) (oKl FY 51 olSy]
g Yo A - FVIO ug/m? ssga o 1o e 5 a0 (Y JS2)
olie 1y 8 JIF L5 S Sl oagy YYIY - $5/Y pg/m’
e £ JY 50 pg/m?) WHO was sgein; alle
s9a> wluly (V) cl eog (VY/ pug/m’) NAAQS
Glle Sl Hlo—ie NAAQS s WHO (04 <o,
wLY pg/m® 5 0 5l 5oml oo cenbie PM,
Slsn PM | clile aillls (Sls a5 canl Sy ol
g 59 g pime SloolKiml (ales jo ols b 50 5]
sg0i yolie 5 SUL olsan VE-Y Jluo o Sllrs oolos
o)lpen ylye5 ol piS e g canl 009y NAAQS s WHO
Jele 5y a5 Isn 5, Glee 3 cdale 51 UL yolie b
L (F USs) wlansls agalse sl abd (lpl o s

AY -

S-S KV B PR [P L PR JOP

oaiUf Clile b Lo ilSCo 5 Siloj Dok’ oloni 5 45205
Ol A o il slsa PM, ¢

PM, ol Sloy Slpeis &g, sl addlhae ol o
Jbo Jgabd g o olo i slajg; cjg) bl Sleb Sl pss
Sl yss ) e 3 8l el S8 @y p3U sl 00l s 3
Sl VTV Jlo (b yo iz laolSs! cel slaools
o gl e Jlie yob 4y .l o oolil ()05 e S
oled ;o b il o ¥ ocele laools « cele ol s
G Ol e e s xS Sl st slaolSin)]
sl glaosls ailys, slacdile aule (gl ool ou
ol 3 sl 00 ooliisl Lo b 45 4t clas, soled o
5 4570 (ooled aBloe B3l 5 Jad g ole sl arulone
Clile 5 la o3ls CuiS B35y 4 bgye oy sl ol
ey e j3 Gls e 50 3T slse PM o ouiU
ALi g Sly ecpl g oogle .l uls plil R g sl
Ol s o ol3T slsa PM ot UT (s aigy) ke
=3 — 5l ol Sl s (sl 5 o
ax.i) (Geographic Information System) GIS
5530 039 b 2l 0958 Py 1Sl oo osliul (V- AT
OA) 0 oslial (gosy azgy pll (ol alols

slee PM, 0wy UT Cilé @ cniio Jiilagy 310510
O s o bl

PM, b e oty agrlye 5 o56 outloge 3l asdllae (! 5
Syo a0 JS Jeb J loasly 5 ol b 0 ol slpe
B S Ss] (5 ) lows e 4y 5 o (all-cause mortality)
Spusbass,  (Ischemic heart disease: IHD)
,((stroke)

Sy el sl
«{Chronic obstructive pulmonary disease: COPD)

oS olSiwd ol igae ¢ (Lung cancer: LC) ay, b o
(Acute lower respiratory infections: ALRI) st
sj).a o)|9,o J5 (5‘)) G )5\) 4 r:)U RGO P \))5]).3
JS 6‘;.5 Lmo)ﬂﬁ IHD 9 é}ndbm .COPD .LC

%ﬁ yﬂy
1FoP Glino /P lg2 oLt /@a3ds 6,95 s

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


https://journals.tums.ac.ir/ijhe/article-1-7021-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

oL g (5 ymai )0

SIYB-YD PG/M? esgame jo Bl b e b oSl
oot Pl Ly S5 Silassls aglge ol5T slse PM
35T slon PM, o b 015 o iSlo agzlse ogas 5o
e Sl 5l ae 09 g A TY i g a aS Sl opl
5 i g YO - F pg/m? glo clle b sy @ ol
NG IPRCEL Y ul)iv )LH.MJ S wlaisls 4.9‘}‘9.0 \E }J.g/l’l’l3
Olrd s Camoz 31wy £ Lo o5 cudl o opl
Sl slea PM 51V0-Y0 ug/m? sogume jo slo clale

(8 JS8) il o085 a5 |

2 oll Glse PML o clale aillls (o Slee 00,5 anglie
Sl o Sl rizman g Ol b SRolSiny] o
e Al gble o pxeij] ol akle o sty LB
Clile Sl Sl 4555k 4 Cosl sanline LB ol
o 9 oblols (olil lase Jls> bl jo 0an,UT ()l
S 090 o Su et bl )o bt jlade pln 9o g0
LJ‘)‘ L) 4.@2-‘9.4 6;:‘;.&) 0D ULAAAJ aS ol 099 T2 9
USE) ool VE-Y Lo 5o olas s oS 5o ks Jele

$ oy FY Lyl o8 wms oo ol gl el oglle (T

Zone 19 T —) -
Salamat{  H—— e e s e e
Farmandari Shahr-e-Rey ﬁ—i—-_ - -
Ghaem 1 H—— eema e e e
Shokoufe Park .J:_i_- rmem et et mee mes m e eme
Sharif University 4 E E I
Piroozi | T - .
Zone 151 r—i—i—- p—— o
Shadabad A H—— -
Pasdaran 1 rl—l—- -
Zone 214 I Il — ———————. o0t sa
University of Tehran 1 = e . =
Tarbiat Modares 4 I} ————————
» Tehran City bl I ———— - e
< Setad-e-Bohran 1 - -
g Zone 11 »E—E--—.— ———— e e
Cheshmeh O —————cccccw o s @ -
Shahr-e-Rey 1 HHE——————— e s e = o =
Elm-o-Sanat - A e o -
Zone 4 »-:—:—EEI—O—-——-——-—- - .
Razi Park { AR ———— s s - -
Imam Khomeini »i—i—ﬁ:l—o—— - - -
Masoodiyeh - —
Zone 221 n-i—él:l—c—-—-... .
Geophysics 1 »-E—il:—n—— - -
Zone 2 ﬁ—?:l—o—-—-- -
Poonak 4 HA Tt 00 s 00 o -
Golbarg 4 H:—h:—.——- .
Shahid Beheshti University r-é—i:l—‘———-—-—--»- —== WHO AQG (5 pg/m3)
Aghdasiyeh 1 ..i_|:|_,_____ —-- National Standard (12 pg/m3)
0 2 50 75 100 125 150 175 200 25 250 275 300 25 35 75 400 5

PM2 5 (ug/m?)

VoY Jlo 50 (5 e puino (sWolinn] )5 8131 (glea PM , clalé il cpufileo (gl dun loged -Y i

® ﬂﬂ/
yégg J VE o limo /P lg2 0 jlosk /pa3i 0,93

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


https://journals.tums.ac.ir/ijhe/article-1-7021-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

e selagy Sl 31 oLl e Sl ol s

& AQMS

PM2.5 (ug/m?), 1402

[Joo-150

[ J151-200
[ l201-250
I 25.1- 300
B 30.1-35.0
B 35.1-400
B 0.1 -500

0153 <] 9 12
Kilometers

VoY Jlo yo ol st pes 4o 3131 glgn PM, , 6l cdile (1Sl S0 &9 595 -1 JSCi

PM, ¢ (ng/m3)
<5

5-10
10-15
15-25
25-35
35-40
> 40

62.9%

1P Jlo jo PM, | cdale aiUlb 090 b () 5 o Camrosr (90 30 o p) dp2rlgo 29595 -F S

égﬁ yﬂy
1FoP Glino /P lg2 oLt /@a3ds 6,95 s

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

AYY


https://journals.tums.ac.ir/ijhe/article-1-7021-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

oL g (5 ymai )0

Jade 5l wlsie Jlo 5o b Y Slas PM | el
oolo Hlis & S o aSo shailen Lo, 51,8 YO ug/m’
Sl 0l30m (VFoY) )yt 3550 Jlo (o el o
polie 5l ols s sl PM | sunli clile il
Ohle Ll 00y 51,8 Lo o laibisl g WHO sgesa,
Ol bl a8 WHO 05000, 390> sboe » 500
2 PM o aels ¥F cdale il oud cpgos Cull
10 ug/m? jlade 5l 5y, Lz JIaw Sl asse
walgs dnslr azgie Cwlle p SIS cp S 3y, S8
Ve 5o s VEY Jlo o oS cad o 48 ol 5 0
PM, | welu YF chile o Sibo ke Jlo JS 5 55,
YOO ;0 g cuwl 00g dgei, o> 51 2aS oled el o
Ol s 50 15l pos 0y Ul ol il i Jlo 51 5,
Sl gl a Koo by @ sl ooy (Sl 0o 51 51,8
OIS A 5o 9, Flp cdile g, ez Jhaw ST
3 Gl DS &lye, cdale 59, YOO ;0 ATV Jlo o
oo aid, 51,8 WHO lawg sods apog jlxe jlade
Jlo o s cul ol Ko cawnl 3 e S5 o]
i e L L 5l 5, YA o wliskie VE-Y
e o laslinl sgam b annlas jo el 00gs B pg/m?
55, VIF OFY Jlo o a5 ol ol adllae ol s
YO pg/m® e 5 PM | aels VY clil o .Sils
WS sl I o ol s el azb, 515 (e o lstiol)
Gleo Ohs il e, VSl Lo ool Lulul,
g, plp YO UG/M? laie 5 el jme Jlo o lsa 3,
a8 ol codly opl Sl asdlllas (ol slo adl plpls
VET L s 52y e 5 i 5 18 kS o
s sl 5l aSh WHO sgein, jle polio 5l s @
Ol 5 oSl g cl a2, 1,8 e
il oo UT ol b UL g >ls

Laslasls

® gﬁ/
yégg J VE o limo /P lg2 0 jlosk /pa3i 0,93

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

AYY

Sl olojlo vpatn; bl anglio 5 diljy, slo cLile
slo o llin] 5 cuslagy

sanll 1y NAAQS 3 WHO ossein, wlol
Sz e i s Sl L T Sl PM
a—lyg, ol 5l Jl— S (b 55, ¥ 5 55,
xed (V) oS ass YO pg/m® 4 Vo ug/m?
ailyg, cble amlie IS &g 4 0SS0 50 ol
s WHO ssein; b o5 s 50 o5l slse PM,
JSE o VEY e o olsT elen counS o o il
O IS pl e cads ol sald cuiS gl 4 O
Lilse 5, @lee oIy ailys, clale Condy (s Hslate
slo 5:Sile WHO 0> ssein) 50 oo @il)] olis
s 55 e e 5o b1 sles PM . ouUT axel V¥
350 Sow (10 pg/m?) WHO sgain; a> L 55, 0
Cdge Ban (YO Ug/m?) (interim target4) sgein, ¥
Gas (YV/0 pg/m’) (interim target3) sgeis, ¥
5 (0 pg/m?®) (interim target2) sgein, ¥ Cdge
(VO pg/m?) (interim targetl) ssein, | Cdge Ban
L PM, | clale ailjg; polie pooren .Cowl onds anylie
byl 50 (FO Ug/MP) wieles YE Lo o Juibis] sga
osds LI VEY ol 50 o] s 5 ol 48,5 18
!

1% Sawe WHO wuz sgeip;, olulp casl S5 4 05U
10 pg/m® Jolae conbise PM, . aiels Y (slaosls
Sl PM, aiclu Y¥ (.Sl S &l & g aily
10 Hg/m? i 5l wlge Jlo 50 S5, Ll S aw
oo laliul Sl 4y azgi b eizmen (Y1) 05, 518
Jlas Sy cads o olpl je ol Gl ceas L
(U.S. EPA) 1,50l ;5 oljT (glsn i (sl laili]
e oo lliol ol olalys @dly 4o (YY) anil oo
L yeS sl Jlo Jsb o axels YF cloosls A Saw
Y oSl 500 Sle g ol YO pg/m® ggluwe


https://journals.tums.ac.ir/ijhe/article-1-7021-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

March-2023
2526/27/28 1,2 3
4587 8 910
1112 13 14 15 16 17
18 19 20 2123 23 24
B8 26 27 23 2030 21
1234 8|67
SSMTWTF

August-2023

20 30|31 [Jl] 2 @ 4

SSMTWTF

2021
| R EIRRE

3 4/5/6 78 9
SSMTWTF

March-2023
25|26|27/28/ 1 1 2 3
4566 7 8 910
11 12 13 14 15 16 17

18 19 20 |211[22]/25) 24
BBz 27 2 29 30 o1

1123|4567
SSMTWTF
August-2023

2930 |31

SSEMTWTF
January-2024

151 0 2 s B s
Bz =
3 4/ 567 8 9
SSMTWTF

April-2023
25 26 27 28|29 30 31
2 3 4 5 6 7

[8[9 %0 7112 13 [
16 16 17 181920 21

22 23 24 25 268 27 28
2830 1 2 3 4 5
SSMTWTF
September-2023
2627 28|29 |30 31 [l

23 24 25 26 27 28 29
1 2|34 5 6
SSMTWTF

February-2024
27 28 26(30/31 1 2

23
Bl 25 26 20 2820 ¢

23 4/5/6/7 8
SSMTWTF

April-2023
25|26 |27|28 29 30 31

SSMTWTF

September-2023
26 27 28|29 30 31 [l

SSMTWTF

February-2024

27 28 29 30 31 [l
89

17 18 10 [E0I B BB
Bl x7mn
2. 3 45/ 6 7 8
SSMTWTF

May-2023

20501 2 3 B
s 7 o [Bi0filz

z
27 s B20a1

3/4 5/ 67 8 9

SSMTWTF
October-2023

3 4 5 6

N |
7 1011 1213
0

4/56 7 8 9 10
SSMTWTF

March-2024
24/25 26 27 28 20 [l

16 17 18] 19 20 21 22
23 24 25 26 27 28 29
03 1 23 4 5

SSMTWTF

May-2023

SSMTWTF
October-2023
||

4.5 /6/7 8 9 10

SSMTWTF

March-2024
2425 26|27 28| 2 [

EEEEE 7 -
1647 98] 48] 20 21 22

23 24 25 26 27 28 29
33 12 5 405

SSMTWTF

e selagy Sl 31 oLl e Sl ol s

July-2023

24 25/26|27 28 29 30

June-2023

PM /m?*
27|28|29 30 a1 [l 2 25 (Hg/m?)

> Interim target-1 (> 75 pg/m?)

Interim target-1 (50-75 pg/m®?)

SSEMTWTF SSMTWTF

November-2023
25 20 30 21 [N
H-ERl: oo

17
18 18 20 21 22 [BR| A
EEE: o F

2/3/4 567 8
SSMTWTF

December-2023
25 26|27 28 20 30 ]

Interim target-2 (37.5-50 pg/m?)

Interim target-3 (25-37.5 pg/m?)

Interim target-4 (15-25 ug/m?)

I WHO AQGs (< 15 pg/m?)

July-2023
2425 26 27|28 2930

June-2023

27 28 20 30 31 [ H
3 789

PM 5 (Hg/m®)

SSMTWTE More than NAAQS (> 35 pg/m?)

December-2023
25 26 27 28 25 30 ||

SSMTWTF
November-2023

1
2/3/4 58 7 8
SSMTWTF

SSMTWTF

NAAQS (< 35 pg/m?)

5 (UL JS05) cublogs (Slea cylojlo Sgeidy b ol syt 5o 15T (sled PML | ooy UT &g, culilé dunglio -0 S5
VFeY Jlw 5o (ol JSCi) o131 glgd cadns” o o ylasliw!

G&Lm g.:‘).u.’_s ..\35) Sl 00 00ls ULMAJ (JL...J J}»AS u.ul.w‘
a2 o ol jg, aled Jeb jo eanll opl cdale Sl

o5 595 sk 50 ol e o 331 slee PM, | clile o5

slad g alolo cailjy, o el sl chlé Ol Wy,
Oltd e 42 Sl slsa PM,
gl ocdble 05 SIS Hew) £ ISS o aS shiles

égﬁ yﬂy
1F ol (limo j /(g2 0 jlash /@34 6595 s

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


https://journals.tums.ac.ir/ijhe/article-1-7021-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

oL g (5 ymai )0

VEY Jlo (b ol s o oyl slee PM | cdale il
s G Sglis o0 &l a1l 00 Yo=Y ug/m’
oo T HG/M? sga )5 o 0 allje, cdalé aeS
g 4kd g anex slajg) (b cble jlade (pteS 5 ol
by 9 w)%} m\.,.;..;')jo 6[.@)9) o PMZ.S cdale }..5‘..\9
P IS 0 aS disSilen Ll 0uls salice Al dw (G090
Sls PMz.s cbale dlale Sl ccewl oo ools ol
Oy 5 Sl (6 pSadir Dl yis SIS (15 e 50 o]
Ot eole (69 50 o i 4y Jlo 0 glaole b cdale lase
Q%Q)B).é slolo BS FHEY u,.fvb.o u,af.of 9 ole ).ST 9 ole
odyy dlawly puien ol 00y odmline ole il g
old adale lage Jlo o5 slo olo yo jLé 50,5 slilsh
Sged 0, Wbl ol ol a1y Laul58l G Tgn 3las
L, oyl lg PM2_5 cbale alale (1 Sleo &l s algy a5
0S¢ Y--Y0 pg/m3 03945 4 (AEA1 JL.,.: &51’ u‘)?r’)'ef“’
S g dilale clale aiin o gl S0 O le 4 sl
aS ol 009 YO HG/M’ dg0> 105 i 4o ailale cdalé
Jaad aSallin b o el alaslle JB s )l o0
o Jels B e S8 g a5 Sl s L
Ol s Wg ) Sl 0als ool las S (o a5y glailen Lalil
Loyl 0,5 90 pw Joad (o cdile polie 28,5 Jai yo (g9
sl oSy jshiles Lo cdale (28,5 Jas o b adl oo arlive
b ol s 0 ol slsn PM . sanll clile &,
Jbo p5 Jgad 5l st Cilie @ o)lgen Jlo 9 Jouad
U»Lw‘ B |) Y-\ llg/m3 0dgde 4O G’SL"" 9 Cnl 0o
5 Sid> ,0.9,5 cdslin ol oo ailys, o el Ol s
Gl ldl g blisl gl e pals b Jlo 00 Jomad
u‘ﬁ"u‘" e el 0o )LESJ| J.:L’B > U5La.: Q.:J S
anglio b o clale 2l38l g9z Lulpd 30 a5 o) lgie
f&an}jjoHJs_mﬁ)ouulalcuo)_g

® gﬁ/
yégg J VE o limo /P lg2 0 jlosk /pa3i 0,93

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

AYD

Oty 48,5k 4Bl (oo ol 5 (2 pas slo el
ol odaliv o £ U b 5l o £ celu o b clale
ol b lojen g o5 pae Clels (o cags o ol
S ol ;s o lee 5y gl olyd cdale (25 pae S8l
b sl &gy ol g 00,5 ialidl 4y £, pac VYV el
Slelos ol 50 5 il dalgs dslol slaeb ¥V B Y celw ag0>
5oy 8led b oles el 9 PM L el clale pSTas
clale sSlas canlie cde el )§3 45 05U 000 5 ovaline
Sl 3g2g 5l 256 s YUY Jlg> wlels 0 PM |
Sholls ) e aeas! gl oauay 9929 9 (21 pac
3 b Wilgs o pizmen Olelu (pl jo cdale iolisl oyl
S Iy slagy0e5 005 cle 4 lga sla sanUT Las]
35 sl ;355 935 015 (Sl e 5o 1y il
S sleygy 0 e U Ve el g daid S0
opl &S 0 pgels 1) 095 slen Sogll S slaolKiws
silidl bls o 5logl k_,;,alz’l\/[z'5 clale polielcel
F gl Gl ol,d LSis a4 oly oo Slels o) o cdale
N0) o) o)lalpa b Job )3 3,555 5 ()39 slaaensS]
JURRNN (_glﬁ.mPMz'S chale o, o lal gl VA Y
2l Y B cele Jle) aelo So by 5o ol
Slo>) sele ke cpieS 0 g YV - ¥ pg/m3 ERTREN
s 0 .l ey YA Hg/M’ 550> (W JIN0 celos
99 Ly (s el 5o 59, Al olelu o cdale gl
0 @ p.g/ms) WHO )57 Coollw aUls S gl ).3‘).3
slajg; ) (el Soy e pm Juad (b ol b ) (Lo
5 e gl 3 (Sl 5 Gugele ah a5 Aty s
Sl s Sl slacald g9,0 b plojen o5 was o0 2,


https://journals.tums.ac.ir/ijhe/article-1-7021-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

PMz 5 (g/m?®)

PMa 5 (Mg/m®)

PMz 5 (ug/m?)

PMz 5 (pg/m®)

45
40
35
30
25

40

35

30

50

40

30

20

40

35

30

25

S-S KV B PR [P L PR JOP

0 6 12 18 23 Q 6 12 18 23 Q 8 12 18 23
1 I 1 I 1 I 1 I 1 1 1 1 | I I I 1 1 I
Monday Tuesday Wednesday Thursday Friday Saturday Sunday
T T T T T T T T T T T T T T T T
0 6 12 18 23 0 6 12 18 23 0 12 18 23 0 [} 12 18 23
hour
Il AlAQMSs
1 TN T Y T Y N A A B 1 1 1 1 1 1 1
45 — - 34 -
o~ 40 - - ~ 33 =
i L E E
D o)
= 35 4 — = 32 -
0 0
o o
= 30 o = = 314 -
4 - o o
25 - 30 r
T T T T T T T T T T T T 171 T T T T T T T
0 6 12 18 23 JFMAMI JASOND Mon Tue Wed Thu Fri Sat Sun
hour month weekday
Q 5 12 18 23 0 ] 12 18 23 0 [ 12 18 23
I 1 I I 1 | 1 | 1 | 1 1 1 1 1 I 1 I 1
Monday Tuesday Wednesday Thursday Friday Saturday Sunday
f o
] - 4 - 7 [
] T T T T T T T T T T T T T T T T T T B
0 6 12 18 23 0 6 12 18 23 0 [ 12 18 23 0 ] 12 18 23
hour
I Cold season I Warm season
1 1 1 1 1 1 1 1
38 -
7] I 36 - =
o
\E. 34 = -
- . o <]
=
2 - -
~ o 3
E - =
o 30 H ~
] L 28 =
T T T T T T T T T T
0 6 12 18 23 Mon Tue Wed Thu Fri Sat Sun
hour weekday

bl 313 (VL) IS & ygm0 49 o5l )5 o 50 13T (sl92 PM, | ous UT dilalo g 4ilgy ¢ ie b &l pudi gy -5 JSd
VeV Jlo 5o (b)) o5 9 05w Jguad

AY'F#

ggjﬁg yﬂy
1FoP Glino /P lg2 oLt /@a3ds 6,95 s

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


https://journals.tums.ac.ir/ijhe/article-1-7021-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

O)Ke g (5 mai |25

(WHO sgein, ¥ S350 Ban) VO HE/M’ @ 5490 clale
alold) 5,50 YFAS & Caniine S po 0,50 dlass sl rals
5 08 oo o Lrals (YAVY - FV-Y tas 0 A0 ol
0 Gligebl alold) wo o VITY 4 it s3> puizxen
5 el peglle il o EalS (Ao yo BIFF - AIYE om0
CoiS Lo oylailisl) VY pg/m’ 4 clile galS & g0
alold) 5,90 Y88 0 e S po 0,190 olaws (o151 (slgn
OIVY & i =3 g G VAAFP - YA A 0o ,0 A0 ylelsl
Seals (aoyo T - O/AD ooy A0 bl alsld) ws o
Cdge Ban) Ve Ug/M’ @ clale STl j0.0i8 e o
Coidn S po 3,90 Slaws b zals (WHO sgecn, f
s OVFYY - Y420 00,0 A0 laebl aold) 5,50 YAVD &
FIVY i, A0 loeb! alold) as o YIVY & caiie s3>
g Lo () Cind> 0 .00 o oy ialS (o, YIAY —
it 2l gl 11T calew ST aS aes o ol
asliyy g oS 35 PML ol 08 50 ol31 slse san Ul
Wl & o) B oo colS o)) (s 5 (ole sla
PM, | a4 cuiiin slo 5 jo 550 slawd gl oo ausS JLss

2l 28l ez es JB Ol &)

o olil slo PM, | cllé 4 oo idlagy Sl 0 )50,
slosgain, 4 Sliws 5 09290 Condy (o) 2) OIS A

(o o lils] g cuislags Slo> olojle
Coeaily dgzloe Lo VY Lo o a8 ams oo o)l gl
S e 9,50 AYYY slaws PM [ oanaUT L s oy et
Hb olal o (VYYY - VoYY oo 0 0 lawbl alold)
oy 5100 HE/M? 51 5UL clacdale ol e JLo Yo UL
oalT pl 4 ctin S ye 0)lge o oo () Jgoz) Cenl
ALRI 4 .LC .COPD .Stroke JHD ;I sl cusp
56 sammslis pl l el 039 Jlo & ) o53sS o
ol g el Sl g s Coallas 1 lsn (Sogll azg5 8
SalS 1L s a S L o il slags Lo caslllas
oasll ol & ceitin G S 5o JS Slaws ;0 PM | clale
oS a3 oo (i gl (nl @S (Y Jgo2) 993 (o) 2
Cdge Ban) YO HE/M’ 4 84590 clale alS & g0 4o
)50 Vo AY & coniiin S o 5 oo Sl (WHO g0, ¥
aalss zals (OFFO - VASD woys A0 olieb! alold)
A el alold) ao)s VETY & caniiie 5j> 5 <l

PR >¥ R R WWIRRTA PE RWSRS R VA R EERR ATV gERWESR

VX Jlo 50 ol s 50 3131 gled PM | & oo (i Jle g Jhe dod) S po 3,90 Sloxi =) Jguor

VYT VYYY QYY) Log_linear

ARRY VALY Yiov GBD 2020 (integrated function 2019) Stroke

£y Yo Y7o

GBD 2020 (integrated function 2019) COPD

® @%
_‘/%y J VEol ylimoj /olg2 0l /masis 0 )95

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


https://journals.tums.ac.ir/ijhe/article-1-7021-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

-, RVERUR | B PR R L O JOUv s

& oliwd g0 33 VY Jlu 50 ol s 30 S15T slad PM | 4 i S g0 3 lg0 JS Slasi - Jgur
(SJ'O é)‘éjla.»)‘ 9 WHO GL@O’M)

VE/TY VAAY YAV arY) Yoy Yy 5 g g0 Cognesy

(V=Y 0/AY) (680=vAT0)  (V£/07=Y+/V1)  (VYYY-) YY) (Yo/AL=YY/0Y) (VAV«=\\\A0) (Y pg/m® cLle)

cble ui.hls Sl D
Y/YA ARAR V7N YA a/ve £04)
VO ug/M? & 3 g 5
(\/VY¥=Y/00) AV=YYA) OM-AY) (YAYY=£)+Y) (V/e A=Y +/YQ) (rerv-o11Y)
(V' Cdge CBun)

cble el oyse s
/v \AVo 0/ A YAYY
- - Vopg/m? a5 s
(Y/AV=£/YY) (YEYV-Y+90) (E//Y=ure) (YVoy-YVo+)
(¢ S350 un)

%y t_—m/ﬁﬂy
VE ol liso} /o lg2 o jlost /mdsin oj9s |
-

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

AYA


https://journals.tums.ac.ir/ijhe/article-1-7021-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

oL g (5 ymai )0

Sleladl a5 sms o i Sz oyl e o 5l b
ol SLaladl ol sl 5e Ailsi o emate 3 asls
osuUT jzals gl pail S esen &, a0 gl >l o
0SB L agee Jaig o (slacSloy ol dnmgi o
S addis Lo
l32 b ol Jolow 9 by sladaliy (425 o
S35 65 B pan Ghals gl cagee 2T sy o
oolizesl b el glocalons gzl 5 o540l ccules 5o
clale pals ly o ot sladas 5 380 lacols
oo ool s &5 Slaladl ]l (55,0 192 slaoass Ul
1, coobazdl g elazal clae aili o aSh ety o 9902 |

LS gl 8 A0S 50

& 325 4ol
clale ohga dap  Sogll a5 ols las zyoshs alllas oyl
S OlNs s (seges Sl gl g0 iz S PM,
Jlo 5159, YOO 4o oanslT ol cdalé .ol 0 VE-Y Lo o
5l bz $ BB olaws 5 009y WHO sgei; jlme polin 51 51,8
o> a4 PMclale gals bl ond ot ol S o
WHO ciége slacon L (VY Hg/M?) Lo slos sl
b SRl g BB sl ) Wil o cniio SlaS o Sl
Sl S o ez |, SaglT alS Elehadl Copanl il oy
JBgJor s 0922 97 (Sl cBlaal cpl 4 o)
o3liinl g Igo CudeS  pattne &S« S31S LalS « ages
Pyl Loadly nleculed )9 098 o0 sleiiny S slas ol 5|
Slphe st szl g e (Sl slacbw o il
Cualls oo Sl iz b L5 aw oo s | L e

Seidn Ogae |y (Sld Glg el (S CuhS g eges

SUs cllis e
(20l € pae ol SUST IS a s s ol B ocg g

Coley dllas ol ol (g5lwosls g laosls oy o cailSgo L]

® gﬁ/
yégg J VE o limo /P lg2 0 jlosk /pa3i 0,93

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

AY4

ool clale as a2 co sl Zaogdy dslllas ol slaaisly
UL polae jsbo a VEAY Lo s s s 0 PM,
mﬁ w‘ R 09gs NAAQS 9 WHO Ogodd y Sgd>
357 bzl 03 B US o lge (Sogll gl ol Sk
o 08, jl dex 3l i o s jo ax g5 LB sla ols
uﬁ)—uﬂfﬁww (_QLQQ)‘.\JLAMhlJb)‘sobBM)SmJJijuo;
bhs slaws ioli8l asll) ceges Ja5g Jor (slaping
oalS 50 cwgele o wslaiiilgs Slaladl 1 A) (g5
oo lis osls Lo oS slel lge slasasUl clale
S35 bl o IS (92 9 655 o Bblie ol et
S ‘_g).'{UL.: slacdale €539 9 ol.{‘.bl..i’; “_go\)‘] Q‘\.\.:.A EY
Lhug b plpb cpl oS Wles ST el gt Jlols 3blio 4
Lylpd (S5 0515 pozmed lome Jelse 3l oaimalas
ol 3 Spglre 5o eanlll mlio vsrs 5 P 57
SNy oS s & gl bl (YF NO YY) el 3bls
g el 00ls )13 50 s 5 1, Stan s Laee clac aShy
b baspe Sl (oyme 0 i b bl (S oSl
s e o PMZ.S UL slacdale aiyls )13 1sa L;%JT
u)‘ el 00l PMZ.S LU EWES U¥)°9) g_?).a Sy90 Qe
olaidl Ol ls wilgy oo o cilage sloasly  oglle 8B
Shoys sloan o Lol 4 all ails of jor ) 55 4295 B
JraS 50 Sl g lacaslow (6,135 31 pae coadplonl laladl
S b Sl a5 s o olis PMz.s oaUl clale
ool s cl gy900 il I b ablie (gl o
LuLu).s 9 loblS" cosvie UL e O L(a)}.wf ).':‘l.w ‘_959.4
k5&).1:'.: (_ngA.,oU).g (_g|)_:>\ L Lm)}.i‘..f u;‘ (YY-YY) 09l w)f 0y

Sl g lg (Sosll (a5 (alS 4y B8se canlyd (S


https://journals.tums.ac.ir/ijhe/article-1-7021-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

(8O, s PM, | PM,,) slil slsa slo oanUT oy iile
(o 1535 50 e 938 ) O SLI sblis 5 1
e dsge Jbo Cylom b a5 ool FATIYYY 2L oS
Slaios 35 50 50 Ol pl (ol (655002 (S8 pole Dlisios
Sloas g Sy psle oSl Euligs 0aSiils ¢ lgn Syl
S akeawy (o8 Canl o) planil @ ()l (Sleyo (Sl
5 Olpl ol ys0ez (SBiy pole Dlindow (Lo dungo
5 585 Ol Slays (ol Sleas 5 (S psle ol
Slop CoinS J7S o8 0 5l rizmen e Jon 0,08
o0l8 (sl 598 ey lme cbla> lojle 5 8 4

el e (G198 g SaT I CodS glaosls (o)

References

1. Naddafi K, Hassanvand M, Faridi S.
Review of studies on air quality status and its
health effects in Iran. Iranian Journal of Health

and Environment. 2019;12(1):151-72 (in Persian).

2. Yin H, Brauer M, Zhang JJ, Cai W, Navrud
S, Burnett R, et al. Population ageing and deaths
attributable to ambient PM2- 5 pollution: a global
analysis of economic cost. The Lancet Planetary

Health. 2021;5(6):€356-¢67.

3. Amini H, Yousefian F, Faridi S, Andersen
ZJ, Calas E, Castro A, et al. Two decades of air
pollution health risk assessment: Insights from

the use of WHO’s AirQ and AirQ+ tools. Public

S-S KV B PR [P L PR JOP
el IRTUMS.SPH.REC.1403.077 Uz oS .asles S

S0y g 545
Al s Sl b ol Bl G ) Lol ol
Seolizog il 8L Ise las ol,9) ol3T slsm gl oaisUl sle
Oll 5 15 (3,555 3enST (63 5 g, Se Vo 5 VIO 5l S
ahaiie ) "(Gliows 1535 o 408 538 5D 0T lgmon o
VE-Y Jlo )0) Jase Cudilagy cwaigee 4y ol )l bl )l
5 S psle olKiils Cylom b a5 coul (VYADD o5
o] Oomimads ool 0 plodl (g5 ey blgy Sleas
ety st e b i 2, i) Sl i

Health Reviews. 2024;45:1606969.

4. Hassanvand MS, Faridi S, Naddafi K, Bayat
R, Khanizadeh M, Momeniha F, et al. Variations of
particulate matter in Tehran city and their impacts.

Iranian Journal of Culture and Health Promotion.

2023;7(3):463-71 (in Persian).

5. Mokammel A, Malkawi M, Momeniha
F, Moh’d Safi HA, Niazi S, Yousefian F, et al.
Assessing capabilities of conducted ambient
air pollution health effects studies in 22 Eastern
Mediterranean countries to adopt air quality
standards: a review. Journal of Environmental
Health Science and Engineering. 2023;21(2):295-
304.

6. Faridi S, Krzyzanowski M, Cohen AlJ,

g{fﬁ yﬂy
1FoP Glino /P lg2 oLt /@a3ds 6,95 s

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


https://journals.tums.ac.ir/ijhe/article-1-7021-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

oL g (5 ymai )0

Malkawi M, Moh’d Safi HA, Yousefian F, et al.
Ambientairquality standards and policies in eastern
mediterranean countries: a review. International

Jurnal of Public Health. 2023;68:1605352.

7. Faridi S, Bayat R, Cohen A, Sharafkhani
E, Brook J, Niazi S, et al. Health burden and
economic loss attributable to ambient PM2. 5
in Iran based on the ground and satellite data.

Scientific Reports. 2022;12(1):14386.

8. Yousefian F, Faridi S, Azimi F, Aghaei
M, Shamsipour M, Yaghmaeian K, et al.
Temporal variations of ambient air pollutants and
meteorological influences on their concentrations
in Tehran during 2012-2017. Scientific Reports.
2020;10(1):292.

9. Heger M, Sarraf M. Air Pollution in Tehran:

Health Costs, Sources, and Policies. Washington

DC: World Bank; 2018.

10. Faridi S, Shamsipour M, Krzyzanowski
M, Kiinzli N, Amini H, Azimi F, et al. Long-
term trends and health impact of PM2.5 and
03 in Tehran, Iran, 2006-2015. Environment
International. 2018;114:37-49.

11. Roostaei V, Faridi S, Momeniha F,
Yousefian F, Mokammel A, Niazi S, et al. Black
carbon temporal trends and associated health
and economic impacts in Tehran. Atmospheric

Pollution Research. 2023;14(8):101815.

12. Shahbazi H, Reyhanian M, Hosseini V,
Afshin H. The relative contributions of mobile
sources to air pollutant emissions in Tehran, Iran:
an emission inventory approach. Emission Control

Science and Technology. 2016;2:44-56.

® gﬁ/
yégg J VE o limo /P lg2 0 jlosk /pa3i 0,93

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

AT

13. Faridi S, Yousefian F, Roostaei V, Harrison
RM, Azimi F, Niazi S, et al. Source apportionment,
identification and characterization, and emission
inventory of ambient particulate matter in
22 Eastern Mediterranean Region countries:
A systematic review and recommendations
for good practice. Environmental Pollution.

2022;310:119889.

14. Amini H,Nhung NTT, Schindler C, Yunesian
M, Hosseini V, Shamsipour M, et al. Short-term
associations between daily mortality and ambient
particulate matter, nitrogen dioxide, and the
air quality index in a Middle Eastern megacity.

Environmental Pollution. 2019;254:113121.

15. Faridi S, Niazi S, Yousefian F, Azimi F,
Pasalari H, Momeniha F, et al. Spatial homogeneity
and heterogeneity of ambient air pollutants
in Tehran. Science of the Total Environment.

2019;697:134123.

16. Song C, Wu L, Xie Y, He J, Chen X,
Wang T, et al. Air pollution in China: status
and spatiotemporal variations. Environmental

Pollution. 2017;227:334-47.

17. Barzeghar V, Sarbakhsh P, Hassanvand
MS, Faridi S, Gholampour A. Long-term trend of
ambient air PM 10, PM2. 5, and O3 and their health
effects in Tabriz city, Iran, during 2006-2017.
Sustainable Cities and Society. 2020;54:101988.

18. Khanizadeh M, Naddafi K, Yunesian M,
Hoek G, Nabizadeh R, Suh H, et al. Comparison
of PM2. 5 around 1893 elementary schools
and kindergartens in Tehran over different time

windows. Urban Climate. 2025;59:102249.


https://journals.tums.ac.ir/ijhe/article-1-7021-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

19. Burnett R, Chen H, Szyszkowicz M,
Fann N, Hubbell B, Pope III CA, et al. Global
estimates of mortality associated with long-
term exposure to outdoor fine particulate matter.

Proceedings of the National Academy of Sciences.

2018;115(38):9592-97.

20. Burnett RT, Pope III CA, Ezzati M, Olives
C, Lim SS, Mehta S, et al. An integrated risk
function for estimating the global burden of disease
attributable to ambient fine particulate matter
exposure. Environmental Health Perspectives.

2014;122(4):397-403.

21. World Health Organization . WHO Global
Air Quality Guidelines: Particulate Matter (PM2.
5 and PM10), Ozone, Nitrogen Dioxide, Sulfur
Dioxide and Carbon Monoxide. Geneva: World

Health Organization (WHO); 2021.

22. United States Environmental Protection
Agency (USEPA). National Ambient Air Quality
Standards for six principal pollutants Washington
DC: USEPA; 2019 [cited 2024 Dec 24]. Available
from: https://www.epa.gov/criteria-air-pollutants/

naags-table.

23. Kazemi Z, Yunesian M, Hassanvand
MS, Daroudi R, Ghorbani A, Emamgholipour
Sefiddashti S. Hidden health effects and economic
burden of stroke and coronary heart disease
attributed to ambient air pollution (PM2. 5)
in Tehran, Iran: Evidence from an assessment
and forecast up to 2030. Ecotoxicology and
Environmental Safety. 2024;286:117158.

24. Taghvaee S, Sowlat MH, Mousavi A,
Hassanvand MS, Yunesian M, Naddafi K, et al.

Source apportionment of ambient PM2. 5 in two

AYY

S-S KV B PR [P L PR JOP

locations in central Tehran using the Positive
Matrix Factorization (PMF) model. Science of the
Total Environment. 2018;628:672-86.

25. Bayat R, Ashrafi K, Motlagh MS,
Hassanvand MS, Daroudi R, Fink G, et al.
Health impact and related cost of ambient air
pollution in Tehran. Environmental Research.

2019;176:108547.

26. Amoushahi S, Bayat R, Sanaei A,
Szyszkowicz M, Faridi S, Hassanvand MS.
Health and economic impacts of ambient fine
particulate matter in Isfahan, Iran. Urban Climate.

2022;41:101048.

217. McKitrick R, Aliakbari E. Canada’s air
Quality Since 1970, An Environmental Success

Story. Vancouver: Fraser Institute;2017.

28. United Nations Environment. A review of
20 years’ air pollution control in Beijing. Nairobi,

Kenya; 2019. Report No.: DTI/2228/PA.

209. Lewis A, Moller SJ. How air pollution is
changing. Chief medical officer's annual report
2022 air pollution. London: Department for Heath
and Social Care; 2022. p. 1-5.

30. Zeng Y, Cao Y, Qiao X, Seyler BC, Tang Y.
Air pollution reduction in China: Recent success
but great challenge for the future. Science of the

Total Environment. 2019;663:329-37.

31. Zhang G, Chen Z, LiJ, SuB, Gao Y, Yu L.
Quantifying US air pollution policy: How political
and regional factors influence pollutant mitigation.

PNAS Nexus. 2024;3(5):pgae199.

32. Thakrar SK, Balasubramanian S, Adams
PJ, Azevedo IM, Muller NZ, Pandis SN, et al.

ﬁfg yﬂy
1FoP Glino /P lg2 oLt /@a3ds 6,95 s

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


https://journals.tums.ac.ir/ijhe/article-1-7021-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

oL g (5 ymai )0

Reducing mortality from air pollution in the
United States by targeting specific emission
sources. Environmental Science & Technology

Letters. 2020;7(9):639-45.

® gﬁ/
-_//él)??g J} 1 E ol glimoj /[o,lg2 0)los /pdsin 0,93

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

AYY


https://journals.tums.ac.ir/ijhe/article-1-7021-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

£
£

AN
@ ;
£
(lAER) \"‘dc

ot e (¥7)
7
oy o

&
&

o, o
" of Environ™

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

Iran. J. Health & Environ., 2025, Vol. 17, No.4

HETH AND EXVIRONMENT

Orginal Article

Spatial variablities and health impact assessment of ambient PM, _ in Tehran during

2023-2024

Zahra Nasiri'?, Kazem Naddafi'?, Ali Ahmadi Orkomi?, Mohammad Sadegh Hassanvand'?", Sasan Faridi'?

1- Center for Air Pollution Research, Institute for Environmental Research, Tehran University of Medical Sciences, Tehran, Iran
2- Department of Environmental Health Engineering, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran
3- Department of Environmental Sciences, Faculty of Natural Resources, University of Guilan, Someh Sara, Guilan, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 11 December 2024
Revised: 05 February 2025
Accepted: 11 February 2025
Published: 08 March 2025

Keywords: Air pollution,
Ambient PM, , Health effects,
Mortality, Tehran

*Corresponding Author:
hassanvand@tums.ac.ir

Background and Objective: The present study was designed to investigate the spatial
and temporal (hourly, daily, monthly, and seasonal) variations in ambient fine particulate
matter (PM, ;) concentrations in Tehran from 21 March, 2023, to 19 March, 2024, and
estimate the number of premature deaths attributable to PM, ..

Materials and Methods: Hourly PM, ; data were obtained from 41 air quality monitoring
stations across Tehran. Subsequently, 29 validated stations were identified for assessing
spatial changes in pollutant concentrations and estimating the associated health effects.
The latest version of the AirQ+ software (version 2.2.4) was employed to estimate health
impacts attributable to PM, .. Additionally, updated baseline data and the population of
Tehran were used to assess the health effects of air pollution.

Results: The annual average concentration of ambient PM, ; in Tehran over the study
period was approximately 32 pg/m?* for the entire city. At validated monitoring stations
and across neighborhoods, the concentrations ranged from 20.8-47.5 png/m?® and 22.2-46.3
ng/m?, respectively. These levels were approximately 4 to 9 times higher than the World
Health Organization's (WHO) annual air quality guidelines and 2 to 4 times higher than
the NAAQS. The number of deaths attributable to long-term exposure to ambient PM,
in adults aged 30 and above in Tehran during the study period was estimated to be 9,321
(95% confidence interval: 7,232-10,313) for concentrations exceeding 5 pg/m>.
Conclusion: The results of this study highlight that ambient PM, , concentrations in
Tehran over the study period consistently exceeded the WHO air quality guideline and
the NAAQS. Furthermore, a comparison of pollutant concentrations across all validated
monitoring stations and neighborhoods reveals that residents in all parts of Tehran
experienced poor air quality. However, concentrations were significantly higher in some
areas, particularly the central and southern parts of the city, compared to the northern
regions.
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