Physical Geography Research Quarterly

Online ISSN: 2423-7760
Journal Homepage: jphgr.ut.ac.ir

Temporal Changes and Spatial Distribution of Suspended Particulate Matter in
the Southern Alborz Mountains Based on Satellite Data

Mohammad Naji 1™ Ghasem Azizi =

. Mostafa Karimi °

1. Department of Physical Geography, Faculty of Geography, University of Tehran, Tehran, Iran

Email: mohammad.naji@ut.ac.ir

2. (Corresponding Author) Department of Physical Geography, Faculty of Geography, University of Tehran, Tehran, Iran

Email: ghazizi@ut.ac.ir

3. Department of Physical Geography, Faculty of Geography, University of Tehran, Tehran, Iran

Email: mostafakarimi.a@ut.ac.ir

Article Info

Avrticle type:
Research Article

Avrticle History:
Received:
26 April 2024

Received in revised form:

1 July 2025
Accepted:

9 August 2025
Auvailable online:
14 September 2025

Keywords:

Aerosol,

Suspended particulate
matter monitoring,
Google Earth Engine,
Environmental hazards,
Critical Areas.

ABSTRACT

Air pollution is one of the primary environmental
challenges in the metropolitan areas of Tehran, Karaj, and
Qazvin. Due to the concentration of industries and
population in this region, high levels of particulate matter
pose a significant threat to human health and the
environment. This research aims to analyze the
spatiotemporal  distribution  of  particulate = matter
concentration and identify critical areas on a five-year
average basis, with annual, seasonal, and monthly
variations. For this purpose, Sentinel-5 satellite aerosol
absorption index data were used to investigate the
spatiotemporal variations of suspended particulate matter in
the southern slopes of central Alborz. The results showed
that the highest concentration of suspended particulate
matter was observed in the south and eastern regions of the
area, including Tehran, the political border of Qom, and
Karaj. Analysis of hotspots at a 99% confidence level
indicates a high concentration of pollution in these areas.
Between 2018 and 2020, particulate matter concentrations
exhibited a decreasing trend, reaching a minimum.
However, in 2021, concentrations surged to their peak.
Seasonal and monthly analyses revealed that the highest
particulate matter levels occurred during summer. This
pattern underscores the influence of geographic factors,
population density, and industrial activities on the spatial
distribution of pollutants, emphasizing the need for region-
specific interventions to manage air quality.
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Extended Abstract

Introduction

Air oolltt inn becmne vvieess in mmmn life
wnnn mmmn stt tlmnttt s bggnn to fosm ss
cccenntrttdd ddd statinnary mmmnmiii tiss.
Air 1l lutinns aassddl yy ssseeeeee|
rrr tiuulate mttt , refers to aaaggss in tee
ttt udl mmmiii tion of tee ttmeeeeeee uue
to t e intrdduttinn of aauticles frmmttt h
mmmn ddd ttt rrll oorree.. yyyyeeeed
rrr tiuuchte mttter in tee iir csssists ff a
mittrre ff oolid add livuid rrrtill “s taat
.1ry iigii maantly in trrms ff hheee, iiz,,

mmmr , eecemiaal mmmii ti,,, ddd oridin.
Teeee differnnees c... € mmm ssseeeeee
it tiuulate mttter to aave mire eevire
aaalth imcccts tnnn uthrrs. m megccitiss,
tee rrimrry e ees  ff ssseeeeed
T tiuulate mttter rre a mmmttt ion ff
fsssik fll  mmmtt inn  frmm viii lle,,

ssss trcctinn uuu.mnitt , nrccessl nnd
wwwr rrttt .. kkke myyy tt eer vvvll ppweg
ttttt  tiss, Irmn is grll lliggll with iir
II Itt “kxx nnd is ttt .. mntt frmm tiis
rrlll mm Dee to tee grrrr hhhmal loaation
oo tee styyy maa nn tee oott eern llosss of
tee eentrd4 Albrrz uuu —tiss ddd tee
mmumr eeessivm viww ff t.s rgginn for
aaatiotmnmr 11 aaalyiis ff  ssspeeeem
rrr tamalate mtttoq the leck ff iir qlll ity
miii trrigg ttatisss is a mjjrr hhlllggg.

This rrrr tgge is aartiuul rly ttt ieeii le ,n
tee iitiss ff Karaj add Qzzri.. Trrr ffore,
tee rrimrry bbjcctive ff this styyy is to
aaalyzn tee five-yaar (1118-))))) tmnmr al
ddd yaativl ttt terss ff uuppeeeed aartiuultte
mtttrr in tee ttrrr  rrea. This aaa.yiis
cccmnsss ees uuuull eessolll , ddd mttt 1y
vrrittisss ssigg tee Aerllll  Abrrr ptinn
Ixxxx xAAI) rrrivdd frmm tttt illl -5
aatellite imggrrv, fttttt tgg a oolitty
rrrr Ccch tttrrr ggi...

Methodology

To ivvsstigtt e the aaatioWrrr 11 vrrittisss
ff ssspeeeed rrr tilll tte mtttrr in tee ttuyy
rroo, the Aerooal Ixxxx xAAI) rrcccct frmm
tee nnntinll-5 aatlllite wss ttiliz...
tttt ieel-5, t.e first Cpprriisss missmn
aatellit,, isfa wwwrfll tool lrr atmeeeeeeic
miii trrigg. Tee Trpphhhhrric iiii  torigg
Ittt rmnitt  (Trmmminwss lccceddd ooorrd
tttt ieel-5 nn Ottbbrr 33, ... Tssse
aaalnees ueed Jvvcecript 1T ggrmnmigg

lgggggge throggh the Google rrr th gggine
wbb 1l tt frrm. The uutuuts bbtiiddd frmm
tiis ixxxx illl eee eeverll rssults fir
rr 11ttt igg thsse oollutnnt" tmnmrr 11 add
aaatial aaaggss ddd dddrrstdddigg thiir
ii strittt inn aattrrns in tee vvv.rmmutit |
Too p.ccects ff this ineex inlldde a five-
yaar vvirgge ff tee ssspedddd ddrti.. late
mtttrr ieeex (fimm 1118 to 2222), an
— - trddd nncgyiis vvrr twwprri,,, nnd
nn nnllyiis of eeaaaaal wwwm... lly
vrrittisss . bbbeeuuttt ly, ArtMMp ooftwrre
11 ssii fiWW¥dd rr ddeeed a sttt ill mppff the
vvirgge cccenntratinn  CC  rrr dddddd
rrr taaulate mttter.  nnnlly, to mirre
ccuurttlly ii ccvvrr tee ppttill ii seriuutinn
ddd intnniity ff aartiuultt e mtt trr oolluti,,,
ttt ddd 1l d sttt ,, ddd Gttis-Ord Gi*
ttatittiss were uee.. This alll yiis aan hll 1
eettrr dddrrstddd tee aaatill distriuution of
iir 2ll1tt ivuu innntify rriticll are|| , ddd
lltimttlly wwwwwe iiffirccce in tee
ittsssity ff iir oolltt @n ttt ween tee
mttrllll itan araas of Toor,, Kiraj, ddd
Qllvi..

Results and discussion

A five-yaar vvirgge aaalysis ff the aaatial
ii strittt inn ff eeeeeddss orrtwulate mitt tar
rvvaal—a ii gh ccccttt ratiox ff .. rtiuulatss,
iccliii gg ppppddd mnkk,, in the oott hrrn
ddd esstrrn rggi,,,, ., ticllarly arnnnd
Trrrnn ddd  tee Qmm rrr hhr, Tiis
cccenntrttinn is likkdd to ttt hrdddd.. ic
frrtrrs  ccch  ss uuuulttinn  dsssity,
issss trie,, ddd trfffi.. Adiitiaaally, widd
ttt trrns ddd tppggryyyy llyy a role in
rrr tivulate i ttribtti... Htt sttt nnllyiis
iii gg tee Gttis-h rd-Gi ttatittic wwwdd taat
tee uuuteeln rggiooo rre mrre pllltt,,,
wii le the oortrrr n rggisss vvve eettrr iir
1l ity.  rr evvir,  tee ssseedddd
it tivulate mtttrr ixxxx xxxraasdd frmm
8888 & ,,,,, raahhigg its lwwett ooitt in
..... . wwvrr, it eiil bitdd nn irrr aasigg
trnnd frmm1111 111 rr,,, aaakrgg in ....
This iccraaee cnn ee tttrittt dd to fcctors
ooch amirrr aasdd issss trill attivitiss ddd
Ilimttic hhgggss. oollttioo ttt tttt s were
cccenntrttdd in tee oopprrn rggisss of
Trrr ... Krraj, nnd Qzzvin ggg ammii eed
rlittivily ttlll e thrggguuut this eeriuu.In
tt eemwrr d,,vaaatill vrriatisss n ssspeeeed
it tivulace mtttrr ooeeentrttinn vvve oot



eeen sigecf.aatt drrigg tiisr 1, ddd de
Saaana aaaaama ama 0a suaaceece eceareace
¢ edee sss ses ssddd ddchdted sdll 1111
111 11111 nnnnnnonarr r rrrrsss S SS SoS SS
111 1ol ssss sss add tetttt ttt ttot vvvv
111 el sttt st itt tttt ttttttt... eee ececese
ee tee eoeettt tt ttttt ttttt ttttt wwwwww

WWWWW  WW W CITaaaa adaaa sas—

tttt tuuuuum  uucweasuu  ddd  sss s
SSSSSSISSSt CSSSesssssn S S8 SSS susseeeee
IIT ITCUITIT T arrer Ir ... . . . a.a. ........
.. L... cccocesec coce ¢888 & 0000 a00
(hen mcreasen nnmm 11111 ttt  tt tt eastt
ttatn tt t.... .. se .. a....
fiiiiiiiii i cccc cc cac 11 11111  ddd
sssnnuded dadddddidd ddddd dd did
decccare cc cecomeeccac Cooaeoce SSSS aaaa
aaaaam aa Sssseeece eeesruEe € edee
eietecttt ttt ttt ccccttt ttti,,, ,, gg2g goL
ttt tt tt  ttentttttt tto,, ,e,,, L, .., , .,
,, ,SSSS SS' S coccettttttttt tt rrr rrror
T mmmem mttt ,,, . ,,,,U,,,,, 1,
sotttttt ttt cettttt ttt tots ot trrr,,,
, »C , € ,, ,,CccCCeC  cC rrrrrriii il
sssesss ddd ddddrrmr rr... Similar
ttt trrns aan ee sssrrvdd in ttt mm, wiile
rrrigg  ddd . ittrr eiii bit  diffrrett
ii strittt inn.. Hatooots lieerruy xxsand frmm
tttt aii st Trrr nn to k sst Qzzva, ddd tee
rrt thrrn rggisss ddd Aloorz mtttt iins are
Il d ooots with Iwwr 1l liti... The
mttt Iy  iittrivutinn  ff  uweeedddd
rrr tiuulaee mttter rvvaals a  ssss istnnt
irrr aase frmmaa y to ppptmnmr , raa... gg
its eekk in 11l y. . ee ii geett ccccttt rotinns
wrre bbeervdd in tee Terr,, Krraj, add
Qzzvin rggi,,, ,, ticllrrly llggg the
Trrr nn-Qzzvin freewyy. This irrraase is
tttrittt dd to stbble tt mppprrr ic ciiii ti,,,,
risigg tmnmr atu.ssr recccdd wind .. eedoo
trfffic  ggggsstio99v muuttrial  bbtivitiss,
ccmmuith ttigg 111 lutnnt,, add ttt nmioratigg
iir aaality.

Conclusion

A rrcciee nnrrr ttiiii gg ff tee i ccets oa
rrr tiuulate mtt ter nn mmmn aaalth ddd tee
vvvirmmitit kuuuires tttt ioooss
miii trrigg of aarticle ooeeettratinn add
iize ii ttribtt inn nn a glbbal ccll.. eee high
vrri... lity ff teeee partillss in tee
tt meeeee ee oobss sigii fiaatt aaaylgggss for
grdddd-sss dd miii trrigg ttt wrr k..
Teerefir AArmntt e eeiii | g tccooolggiss,
sscccially tttt ieel-5Taatellite dtt,, rrvvide

diciiii 1110

nn ffficinnt tool for xxmmii gg ssspeeeed
rrr trulate mttter's aaatial ddd tonnrrr al
ii strittt i... The rssu.ts iiii aate thtt the
iigssst ooeeentrttisss ff  ssseeeeed
rrt tiuulape mtt ter rre ooccttt rttdd in Ir'™ s
eett ral ddd uuuteeattern rooi,,,, —
rrr tivularly nmudd Thhron. Bttween 1118
ddd .,,, ,, to csstrictihhh imeeeedvyy
%e[COVID-99 eeeece i,, tee cccenntratinn
ff uveeedddd aartiuuchte mtttrr eerressed
tttt bouuully ddd raaeeed its Iwwsst lvvll in
..... . wwvvrr, with the rtturn to rrr mll
cctivitiss, plllttttt s inrressdd ggiin nnd
raacddd teeir higssst Ivvll in 00... With its
iii eee  climttic  dddditinn,, mmmrr
eeee-innees ,ee 1ii gssst ceeeensratisss of
sssnnnddd aartiuulate mitt trr, rrr tilll rrly in
Trrr ... Dutt ttrrm rr rrr ormnnne mm
mnmn m me  sunmniii ii SSS SSSSS
rrr o rorerr  rottt ttt tattattsss  sssess
srrr earer  rrr trlll ale collell llllol 1 1111
11 1 lo 11111 1I -pppth nnll yees aan eelp
wvllttt e the imccct of pll lutinn nnntrll
111 iiiss nnd maarrr e,, ddd tttt riuute to the
vvviffmmurit (ff rreii ctive mllll s for the
fttur.. Th,, iccrrssigg tee mmmrr of
grdddd-sssdd miii torigg ttatisss ddd
ttilezigg rmntte s... igg tccooolggiss rre
sseentill ssess for pptimll air oollusinn
maaagemttt ddd imll mnttt igg uuttiinlll g
vvvipmmitt al l11 iciss.
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