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Abstract

Background and Objective: Metropolis of Tehran is one of the most polluted cities in the world. The
present study aims to analyze the temporal-spatial behavior of particulate matter (PM.s and PMyo) in
Tehran city.

Material and Methodology: Thus, pollution- metric station data of Tehran Air Quality Control
Company were used for evaluating the variations of air pollutants in temporal-spatial scales during 2013-
2020. The results of statistical analysis of pollutant distribution in temporal-spatial scales were provided
by using Arc GIS software and analytical function of inverse Distance Weighting interpolation (IDW)
as maps, tables and graphs was demonstrated.

Findings: Based on the results, particulate matter (PMo and PM.s) reached the minimum (65 and 23
ng/m3) and maximum concentration (81 and 30 pg/m?®) at 18 and 24 p.m., respectively. In addition,
maximum (81 and 30 pg/m®) and minimum concentration (73 and 23 pg/m?) of these pollutants was
respectively related to Wednesday and Friday. Maximum seasonal concentration of particulate matter
(PMyo and PM;5) relates to summer (90 pg/m?®) and winter (35 pg/m?®) respectively and the minimum
seasonal concentration (65 and 24 pg/m®) of both pollutants relate to spring. The results of inverse
Distance Weighting interpolation (IDW) indicated that west, south and central regions of Tehran in
summer season involved with particulate matter (PM10) more than other regions. But in all seasons,
except the western and southern regions, the central regions have a high concentration of particulate
matter (PM2.5).

Discussion and Conclusion: The particulate matter concentrations is more than its allowable limit in
specific regions of Tehran in some yearly days and months. Therefore, city programmers and decision_
makers must have schedule table for particulate matter control management and air pollution reduction.

Keywords: Temporal-spatial variations, PM.s, PMzo, GIS, Tehran.
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Figure 1. mean hourly variations of particulate matter concentration (PM1o and PMs) in Tehran during 2013-

2020
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Figure 2. mean daily variations of particulate matter concentration (PM1 and PM35) in Tehran during 2013-2020
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Figure 3. mean monthly variations of particulate matter concentration (PM1g, PM25) in Tehran during 2013-2020
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Figure 6. spatial variations of particulate matter concentration mean (PM1o) in Tehran during 2013-2020
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5 @t e 3ble 4 sgame (PMas) (slo)s susVl
ol cale Jslas Lol sl o o HO/MP YL cdalé b ooix
5 G Jlod (Jlods Gblie 4 dgame sl Jad ;o oYl
55 Olimey b adlige YV UG/MPelile b (355 g
(535 o bl ;o s (PMas) (3lae )3 b Jad asile
@ oan VT ol clle Ll ouds 598 00 #ed 2932 5 00
oy b had S5 &y Cond (FY HOIM®) 555 0> 5V

Sl s e 1y ys5 e aan¥T maz o Lol Jele ol

s 5o (PM25) Gslae )3 clale oy iy ¥ USS olsl s
&S wilbge 25 5 2E S e ol 4 baiye e
5 Sy Bblis Cus a5 o 33 YA UGIMIclile o
s ol [, YE HE/M® Juie lae @lyd cbale o) Jled
3Gt 05 (Jyad 500 4 o bl Juad Lamo
sk 2 9xdl e PMa2s) Glao )3 1530 (6 b o
s> L @lsp CoiS 5l s shholfiyl L oS

Shaie 5l esgl] Bble 3ub Jad puzes aiiis o955



5 e 31385 e (PM2s 9 PMi0) e 13 (S0~ Glo) &l puad (ouwy 2

polie eSS wies olaolKinl alex 3 oles 55
- e el 00y ol 4 LT yo (PM2s) las ol,3 clale
Sble 4 bgye (PM2s) Glae ol clile o xin b
02> o3 Vb Wlgioe ol cal S 0Bk oo Ot8 2ed 655
Ol 59 0k Comez albmler (35 e bl )0 (60 Sl
Sokesl s sped GSLo w5 bag 055 lyl anl b cailaie
Slodaiar 5 Ul rizmes 5 4ed J3 5 @) onnb b
U1 e @ wsr 5 sz bl 5 L 50,5 oy
adls a8

5 (PMa2s) sles )3 cdale ailys, 5 celo (puSiles dnlio
10+ 4 Y0) EPA skl 4 cos g5 s (PMio)
5 59) bt Slelu den )3 3l (las (oo o 59,50
(PM1o) 3 PM2s) slas ol,3 clale aidn slajg, aan o
Ll el oml EPA s skl aelo YF Sl 4 S
Gl @3 cbile aVle 5 Jlad wlale o Sile aslis
sl ol g EPA wYL ol 4 cas (PMas)
ol s as sl lss WHO ayle s lastew! 4 cons (PMio)
4 Cod (PM10) 5 PM2s) 3las )5 clale Sy sl
- YL WHO wls o laitiul § EPA Gl o lastes
Blae L3 G g (S I Jol> s ail
ool ;o loan¥T opl a5 ols slas (PMio) 4 (PM2s)
Gl gy (oo Lol i o (Fnson 4555 gon Lab Lo
789 3720 olaebl mhaw b dilale g elo Gloj o3l g azan
sl ge (s lobins g puitans b1 1l

Ol e ol o sl gy Slaal ples aS'cnl 4y 4z g3 L
o @l il e (PM1o g PM2s ) slae ol)3 SIS Sl
o 315 o sl |y a0 g hae b 31 5 oo
Glao 1,3 cdale aS (V) 5 (VA) (V) ((V9) liios gl b
Gl i S50 (slafuad 4y Cod liasls Jad 5o PMio
AV clile o) 5 5l Jad o PM2s 3l )3 L
aS (V) Sipgh bl eioren 0l Cillas s oo oylid |
chle gamagy sly Ghobe by rieele adl ;s

ssbomee 5 il IDW b b (o g, Gleo )3

g8y Jixl wihie mhu o Il e lyb )55
p2 Lol g ey gl Seop Y o w0l sles (Sg)ls
chale 15 jeb 4y .cals Jlo o sloole (b Lag,0s5 00 5
W Cond b bl aa o PM2s) 3l o) et
oles 1y YL polie VY /M3y EPA wyL s st

.M«)L;o

G5 a9 S
5 PMio) lao o3 (GlSe - Sl Sl ol iy
8 sy 950 AY-2 (5,leT 0500 o 1y s s PMas
i ol Lt lee S8 il i 51 ol s ol
i Guaio o L (PM2s s PM10) Gles ol)d el
5 ol oo slaal ) B s VY lele s eanYT gs ol Sy
b b oo ials vgx Plas 4y pac £ o9 0 Slels o
s PM10) Gles )3 il o5 4 e Jlsl slogs,
7 alS L asie 0Ll o plalpe 5 0ad 03538 (PMa2s
@ 50 boanVT cpl clale fliae b loos s 9 Sl
S8 lis hes e lee D3 b Sl i o, Sl
a1, (PM2s 3 PMio) Glee &l)d Lad clale oy i
5 Sl ools plaisl sgs 4y s g Ll fad i3
50 b [l Jad 4 bgi e ooVl g0 Lo clale Jslos
OS2 Ol 4 5 i Gl (Ll b ggone
odes j5bty Cgi Seans 51 045 8 28l oo (PMio) 3lee
ol el oad ablol (S slages 5 (o) slagble b
wlons &dly ol 655 e psS o anils s a8 bobls
Ol A sl 085, ol olym labi>Ne LB 2E
Ol Les B 3525 Ly Jad ;o Joone jola il
L ol et osz 5o &ly srsS bl o (i
godled lasl (hjg el old et SAS e g S
5 Blee Sl 90,55, o CollB oS 05l o allate (pl po
ol sz lap T JWl 5 s wed wsiz 5o @l sleopls
b e s s PMas) Gles Sd mezs )ls | 08
bl (pgaty 5 (29ix (28 Gble Jold il Joad

29 5 (b Jlod gloeliiinl aloo (5 b 535 1




u')&&b 9 ‘_S)LN‘

1F¥ olo 81835 AFY o loudh (o ) baumo (55919550 g pole ¥fs

Medical Sciences, 19(12), 78-88. (In
Persian)

Golbaz S, Farzadkia M, Kermani M,
(2010) Determination of Tehran air
quality with emphasis on air quality
index (AQI); 2008-2009, J Iran
Occupational Health 6(4): 59-65. (In
Persian)

Nourpoor AR, Feiz SMA (2014)
Determination of the Spatial and
Temporal Variation of SO2, NO2 and
Particulate  Matter  Using  GIS
Techniques and  Estimation  of
Concentration Modeling with LUR
Method, Case Study: Tehran City, J
Environmental Studies 40(3): 723-738.
(In Persian)

Garcia, M.A.; Sanchez, M. L.; Rois, A.;
Peres, L. A.; Pardo, N.; (2018) Analysis
of PM10 and PM2.5 Concentrations in
an Urban Atmosphere in Northern
Spain, Archives of Environmental
Contamination and Toxicology, pp-1-
15.

Goudarzi,G.H., Shirmardi, M.,
Abolfazl Naimabadi , A., Ata Ghadiri,
A., , Sajedifar, J., (2019) Chemical and
organic  characteristics of PM2.5
particles and their in-vitro cytotoxic
effects on lung cells: The Middle East
dust storms in Ahvaz, Iran, Science of
the Total Environment, 655 :434-445,

Joanna, K., Mariusz, G., Lechostaw, D,
(2018) Characteristics of air quality and
sources affecting high levels Of PM10
and PM2.5 in Poland, Upper Silesia
urban area, Environ Monit Assess, 190,
515-525.

Nadian, M Mirzaei R, Soltani
Mohammadi S, (2018) Application of
Moransl Autocorrelation in Spatial-
Temporal Analysis of PM2.5 Pollutant
(A case Study: Tehran City) J

5 @9 (@ o> (of Gble & (V) G At
b 390 1) widln 18 e blie o o0gll 51 (535 5
5 (V) Geiod @l b eizrod aslllae (nl gl ans oo )13
Lo PMas ailale (o Siloo clalé oy 5L ols Lt a5 (YY)
oy @l by 0)lo Cuplie Zewl b 9 5l slaole 4

S, gillas 455 e (YY)
Spo ol ki Ll o o8 Sllhs ;550 b duglis o
olsie 4 PMas) Gles 0,5 s s ;e 5o Conl 48,8
oS wad asls e el sler (Sogdl Jstaw ool
Sl cdale mjei g aiils ol e )3 6 i (b S
el 039y yilon (5 B S35 0 9 (28 e bl 5o
b 5y sles Shd sy ik oanles a5 oun¥T oyl
ool il gySee VIO 51 a8 b b Sglite slaple
59 3z e b e lls cueSle g0, eanY]
bl b slgm 50 GLe 0.5 oy £68g (mizmen g gt
L oV wogll slaje, Glasl 4 co,d 3151 50 g oo
DAl el o8 Sl (Seon ol (al 39500 Lo 0 Gls S
83l 5 5095 Logaas amal> ol B Cdls (59, 2 591 b3
Bble plad o lso CudeS o oo 99000 drogh 35 (yune
Wrgi &g 0dd Glyee g drnwg sladaly (S 5 x0ed
@l 0sd ools cual T G 35 5l S slr o e lab
4l pogat g (Sogll o pae con o Wl e Jol>
s (Sogll (2als 5 e S0 S Copde Caz G

25 513 et B S e g iyl oolital 350

SLA5 g podi
Sy Cam ol Gles coas S e85 5l B e s

Wled o (6,5K b 3udzs cpl LS 0 90 sloosls iildS

Reference
1. Kermani M, Dowlati M, Fallah S,
Aghaei M, BahramiAsl F, Karimzadeh
S (2017) Study of Air Quality Health
Index and its Application in Seven Cities
of Iran in 2011, J Arak University


https://www.magiran.com/author/alireza%20noorpoor
https://www.magiran.com/author/seyed%20mohammad%20ali%20feiz
https://www.magiran.com/author/marzieh%20nadian
https://www.magiran.com/author/marzieh%20nadian
https://www.magiran.com/author/rouhollah%20mirzaei
https://www.magiran.com/author/saeed%20soltani%20mohammadi
https://www.magiran.com/author/saeed%20soltani%20mohammadi

v

ol).e‘.'v' J.Q.w PM;s 9 PMjio) @J&n Cb|)5 @&n—@b} ul;.u.v ey

15.

16.

17.

18.

19.

20.

(Deepawali festivals) in megacity Delhi,
Nat Hazards, 61:521-531.

Gadass, R., Mirjana, C., kovic, A., Kres,
I, (2012) Winter Mass Concentrations
of Carbon Species in PM10, PM2.5 and
PM1 in Zagreb Air, Croatia, Bull
Environ Contam Toxicol , 89:1087—
1090.

Khorshiddoust AM, Valizadeh KH,
Ghasemi Baghtash A (2017) Analysis of
temporal-  spatial  distribution  of
dangerous contaminants in Tabriz with
emphasis on PM10, J Physical
Geography Research 49(4): 585-602. (In

Persian)

Asrari E, Paydar M (2018) Investigation
of the airborne particulate matter
concentration trend changes in Mashhad
by using meteorological data during
2010-2015. Iranian Journal of Research
in Environmental Health; 4 (1): 58-65.
(In Persian)

zakeri KIA, S., Aghamohammadi, H.,
behzadi, S., azizi, Z. (2020). Modeling
and Spatio -Temporal Analysis of the
Distribution of Particulate Matter in
Tehran City Based on Spatial Analysis
in  GIS Enviroment. Journal of
Environmental Science and Technology,
21(11), (In Persian)

Sajjadi, S., Delsouz, M., Zolfaghari, G.
(2019). Evaluatin of Deterministic and
Geostatistics Methods for Particulate
Matter Concentration (PM2.5 and
PM10) Zoning Using GIS: case study,
Sabzevar City. Journal of
Environmental Science and Technology,
21(10), 1-13. (In Persian)

Mirakbari, M., Ebrahimi Khusfi, Z.
(2020). Investigation of spatial and
temporal changes in atmospheric aerosol
using aerosol optical depth in
Southeastern Iran. Journal of RS and

10.

11.

12.

13.

14.

Environmental Health Engineering 5(3):
213-197. (In Persian)

Gholampour A, Nabizadeh R,
Hassanvand MS, Taghipour H, Faridi S,
Mahvi AH (2013) Investigation of the
ambient particulate matter concentration
changes and assessing its health impacts
in Tabriz, J Health & Environ 7(4): 541-
556. (In Persian)

Leali M, Nadafi K, Nabizadeh R,
Youneseian M, Mesdaghineia AR,
Nazmara SH(2011) Particulate Matter
Concentrations and The Air Quality
Index In The Central Part Of Tehran
City, Tehran, Iran, J School of Public
Health And Institute of Public Health
Research, 1(7): 57-67. [In Persian]

Wu Z, Liu F, Fan, W (2015)
Characteristics of PM10 and PM2.5 at
Mount Wutai Buddhism Scenic Spot
Shanxi, China, J Atmosphere 6(8):
1195-1210.

Pui, D. H.Y., Chen, S. C., zhili, Z,,
(2014) PM2.5 in China: Measurements,
sources, visibility and health effects, and
mitigation. Particuology, 13:1-26.
Bravoa, M, & Bella, M, (2011). Spatial
heterogeneity of PM10 and O3 in S&o
Paulo, Brazil, and implications for
human health studies. The Air & Waste
Management Association, 66(1), 69-77.
Bayraktar , H., Sezer , F., Tuncel, G.,
(2010) Average mass concentrations of
TSP, PM10 and PM2.5 in Erzurum
urban atmosphere, Turkey,Stoch
Environ Res Risk Assess , 24:57-65.
Tiwari, S., Chate, D. M., Srivastava, M.
K., Safai, P. D, (2012) Statistical
evaluation of PM10 and distribution of
PM1, PM2.5, and PM10 in ambient air
due to extreme fireworks episodes


https://www.sid.ir/en/journal/JournalList.aspx?ID=3951
https://www.sid.ir/en/journal/JournalList.aspx?ID=3951
https://www.sid.ir/en/journal/JournalList.aspx?ID=3951
https://jphgr.ut.ac.ir/?_action=article&au=310066&_au=Ali+Mohammad++Khorshiddoust

O‘)&M 9 ‘S)La-“

VF¥ olo 018 35 NFY o,losds caun ) banmo (65909550 g pole A

24,

25.

26.

27.

Gholizadeh MH, Farajzadeh M, Darand
M (2009) the Correlation between Air
Pollution and Human Mortality in
Tehran, Hakim Research Journal; 12(2):
65- 71. (In Persian)

Mousavi F, Jahed S. A, Rajab A, Nikuo
Sokhantabar A. K, Kashi G, Tabatabaee
R(2013)Survey Of Air Pollution Effect
On  Variation Of  Glycosylated
Hemoglobin Alc (Hbalc) Level In
Diabetic Patients In Tehran, Iranian
Journal Of Health And Environment,
6(1), 123-132. (In Persian)

Bahari RA, Abaspour RA, Pahlavani P
(2015) Zoning of Particulate Matters
(PM) Pollution Using Local Statistical
Models in GIS (Case Study: Tehran
Metropolisies) J Geomatics Science and
Technology 5(3):165-173. (In Persian)
Safavi SY, alijani B (2007) Studying
geographical factors in Tehran air
pollution, J Geography Research
(58):99-112. (In Persian)

21.

22.

23.

GIS for Natural Resources, 11(3), 87-
105. (In Persian)

Raispour, K. (2021). Evaluation of
Spatiotemporal  Column  Particulate
Matter Concentration (PM2.5) Due to
Dust Events in Iran Using Data from
NASAN / MERRA-2 Reanalysis Model.
Journal of the Earth and Space Physics,
47(2), 333-354. doi:
10.22059/jesphys.2021.316499.100727
3. (In Persian)

Garcia, M.A.; Sanchez, M. L.; Rois, A.;
Peres, L. A.; Pardo, N.; (2018) Analysis
of PM10 and PM2.5 Concentrations in
an Urban Atmosphere in Northern
Spain, Archives of Environmental
Contamination and Toxicology, pp-1-
15.

Gautam S. and Brema J., Spatio-
temporal variation in the concentration
of atmosp particulate matter: A study in
fourth largest urban agglomeration in
India. Environmental Technology &
Innovation (2019), doi:
https://doi.org/10.1016/j.eti.2019.10054
6.


https://www.sid.ir/en/journal/SearchPaper.aspx?writer=159341
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=621469
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=320142
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=621671
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=621671
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=621673
https://www.sid.ir/en/journal/JournalList.aspx?ID=12203
https://www.sid.ir/en/journal/JournalList.aspx?ID=12203
http://jgst.issge.ir/search.php?sid=1&slc_lang=en&auth=R.+A.+Bahari
http://jgst.issge.ir/search.php?sid=1&slc_lang=en&auth=R.+A.+Abaspour
http://jgst.issge.ir/search.php?sid=1&slc_lang=en&auth=P.+Pahlavani
http://jgst.issge.ir/article-1-353-en.pdf
http://jgst.issge.ir/article-1-353-en.pdf
http://jgst.issge.ir/article-1-353-en.pdf
http://jgst.issge.ir/article-1-353-en.pdf

