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Tehran’s air quality is poor due to pollutant erigas from vehicles, industries, and
urban activities. In this study, data from 20 aiality monitoring stations over ten
years (2014-2023) were analyzed, together withiagdpiatyers including land use,
population density, deteriorated urban fabric, #iredmain road network. The annual
averages of five major pollutants (RMPM,, CO, NQ, and SG) were calculated,
and their spatial patterns were mapped using therse Distance We|ght|ng (IDW)
interpolation method in a GIS environment. The lissteveale M was the

that, P
dominant factor contributing to air quality d eabo %@Eouthem and
southwestern stations, such as District 1&;2%?;1 annhual averages exceeded
100 pg/m3, which is far above the W(:T rgarima\WHO) standards. On
average, more than @5% h yeamtellthe “unhealthy for sensitive
groups” categw s different statidiee highest annual Air Quality
Index e was recorded at the Sharif sta{ip01.3), while the lowest was
m%\é:d at the Aghdasieh station (70.9). The fiiggliindicate that the central and
industrial areas of Tehran face the greatest potiutisk, with population density,
heavy traffic, and deteriorated urban fabric playstecisive roles in shaping this
pattern. Accordingly, effective pollution reductiomequires the integrated
management of mobile sources, industrial activiteesl improvements in the city’'s
physical structure.
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EXTENDED ABSTRACT

INTRODUCTION

Air pollution is one of the most significant environmentar&rds in megacities, seriously threatening
human health, urban ecological quality, and climatengba Tehran, as one of the most polluted
capitals in the world, faces serious challenges stemmorg frigh population density and heavy
transportation. Accurate monitoring and assessment opdiuation are essential for identifying
vulnerable areas and ensuring effective managemeatméin objective of this study is to identify
and map the spatial distribution of major air pollutants ssrdifferent districts of Tehran and to
examine their relationship with population density, lanel aieteriorated urban fabric, and main road
networks. The key research questions are: What is thBakmlistribution pattern of major air
pollutants in different districts of Tehran? What is tekationship between population density, land
use, and deteriorated urban fabric with air pollutewels? And to what extent do major transportation
routes contribute to the severity of air pollution?

DATA AND METHODOLOGY

In this study, data on five major air pollutants (CO, NG, PM..s, and PMo) were collected from

20 air quality monitoring stations across Tehran for théoge2014—-2023, along with spatial layers
including land use, population density, deteriorated uféhric, and primary road networks obtained
from the Tehran Municipality. Hourly and daily measueaits were aggregated into annual averages
and classified according to the Air Quality Index (A@)patial analysis and pollutant mapping were
performed using the Inverse Distance Weighting (IDW&rpolation method in a GIS environment. A
base map of Tehran’s boundaries, its 22 municipal distacid the monitoring statian locations was
prepared to support the spatial analysis. . \\ S\

oo o ot
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Figure 1: Location of Tehran Province and stations in the strdg

RESULTS AND DISCUSSION

The results show that Tehran’s air quality patternsshegped by the combined effects of human and
natural factors, producing a complex spatial structeoiutant concentrations were highest in central
and industrial districts, particularly in areas with higipplation density, deteriorated urban fabric,
and proximity to major traffic corridors. PMwas the dominant contributor to poor air quality, often
exceeding WHO standards, while RMlisplayed a wider distribution influenced by urban agtiv
sources. CO and N@@oncentrations were strongly associated with mairspram routes, reaffirming
traffic as their major source, whereas.S&as more concentrated in industrial and energyeelat
areas. Overall, the Air Quality Index (AQI) frequentlydicated unhealthy conditions for sensitive
groups, and occasionally for the general populationti@paterpolation maps confirmed that urban
form, land use, and traffic intensity are decisive liagng pollutant distribution, underscoring the
need for integrated management of urban structurespoaration, and industrial emissions.
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CONCLUSION

The findings demonstrate that the spatial and teabpdistribution of air quality across Tehran is
highly complex, reflecting the concurrent influenag anthropogenic and natural drivers. Elevated
pollutant concentrations were consistently observedensely populated districts, in proximity to
major traffic corridors, and within deterioratecan fabric, highlighting the strong interplay betme
urban morphology and pollution intensity. PMemerged as the dominant pollutant, frequently
exceeding WHO thresholds and showing strong spassdciations with major roads and impervious
surfaces, thereby underscoring the decisive roteaofportation and urban activities. BMxhibited a
broader distribution, shaped by both anthropogemdssions and natural dust events, while CO and
NO: concentrations were tightly linked to transportrictors, reaffirming traffic emissions as their
primary source. SOhotspots were concentrated in industrial zones amodind fuel and energy
facilities, emphasizing the influence of fossilHfiegembustion.

AQI analyses revealed frequent episodes of “unhgdtir sensitive groups” and, at times, “unhealthy
for the general population,” with central and intiad areas bearing the greatest burden. Compared t
previous short-term or single-pollutant studieg thain strength of this research lies in its decade
long perspective (2014-2023) and its simultanesgsssment of multiple pollutants at the city scale,
enabling more precise hotspot detection and paitutaerlap analysis. Nonetheless, methodological
limitations should be acknowledged: AQI values wderived from annual averages, potentially
obscuring short-term variations, and meteorologieabmeters such as wind ee&ktemperature and
atmospheric stability were not included, despitgrthritical role in pollu, nt&@
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