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ABSTRACT

EEL G EL G0 IR Today, air pollution is considered as one of the most important problems

Received: 02 August 2024 of human societies. The expansion of urbanization, the development of cities, the increase in population,
. . the increase in construction, the development of industrial activities and the increase in the consumption
Reviewed: 07 September 2024 ) - . . . )
. of fossil fuels, the lack of an efficient public transportation system, the low quality of fuel and the traffic
Revised: 23 September 2024 density have caused a large amount of pollutants incompatible with natural mechanisms to be released
Accepted: 01 November 2024 into the air daily. Air pollution has harmful effects on the environment and human health. The distribution
of gases and pollutants in different layers of the atmosphere is not equal. So that some pollutants such
as carbon monoxide and sulfur dioxide have a very high concentration in the troposphere layer compared
KEYWORDS: to other layers. Along with other factors that increase pollutants, the construction industry is also one of
Air Pollution the major sources of environmental pollution, responsible for about 4% of the production of greenhouse
gases, particles and more water pollution than any other industry. Today, due to the excessive growth of
the population and the need for housing, it has required that tall buildings rise every day from all corners
of the city. Now this issue causes the production of pollutants to increase in cities. Because the increase
in population causes an increase in single-passenger cars and issues in this regard. The increase in
population and the desire to seek profit through construction replaces the beautiful and natural
landscapes of our country with urban areas every year. Population growth causes an increase in

Sentinel-5
Construction
Google Earth Engine

* Corresponding author construction in an area, and this problem causes the physical development of urban areas over time. In
= sh_amini@azad.ac.ir this research, the aim is Fo investigate the impact 9f c9nstruction on air pollution in the troposphere and
@ (0+9821) 88833211 also how the concentration of pollutants changes in different seasons of the year.

The area studied in this research is District 22 of the municipality located in the northwest of
Tehran, one of the new areas of Tehran, which was built in order to solve the lack of services in the
western area of Tehran and to relocate part of the population living in the dilapidated tissues of central
Tehran, and the amount of construction in this area is growing. has been selected and to investigate the
construction changes in the study area, the maximum likelihood classification method was used using
Sentinel-2 satellite images, and for monitoring carbon monoxide, sulfur dioxide, nitrogen dioxide,
tropospheric ozone and aerosol pollutants, Sentinel 5 satellite images were used in the Google Earth
Engine system.

The findings include calculating the amount of construction in the years 2018 to 2022 and

providing maps of changes in the concentration of carbon monoxide, sulfur dioxide, nitrogen dioxide,
tropospheric ozone and aerosol pollutants per unit of time and space.
The results of this research show that from 2018 to 2022, about 33.12 hectares were added
to the construction areas of Tehran's 22nd district, and these construction changes did not affect all gases,
and only carbon monoxide and carbon dioxide pollutants had a growing trend. Also, the concentration of
mentioned pollutants was higher in winter than other seasons.
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Table 1: Characteristics of Sentinel-2 satellite bands

Sentinel-2 bands Sentinel-2A

sentinel-2B

Y- i slaail Central wavelength(nm) Bandwidth(nm)  Central wavelength(nm) Bandwidth(nm)  Spatial resolution
S zoedsb b by S zoadsk b sl S SSw @08
Band 1 — Coastal aerosol 442.7 21 442.2 21 60
Band 2 - Blu 492.4 66 492.1 66 10
Band 3 — Green 559.8 36 559.0 36 10
Band 4 — Red 664.6 31 664.9 31 10
Band 5 - Vegetation red edge 704.1 15 703.8 16 20
Band 6 - Vegetation red edge 740.5 15 739.1 15 20
Band 7 — Vegetation red edge 782.8 20 779.7 20 20
Band 8 - NIR 832.8 106 832.9 106 10
Band 8A — Narrow NIR 864.7 21 864.0 22 20
Band 9 — Water vapour 945.1 20 943.2 21 60
Band 10 — SWIR — Cirrus 1373.5 31 1376.9 30 60
Band 11 -SWIR 1613.7 91 1610.4 94 20
Band 12 - SWIR 2202.4 175 2185.7 185 20

O Jesiw o)‘BALn Slaseie ¥ Jgo

Table 2: Characteristics of Sentinel-5 satellite

Property claseis

Info cledbl

Spatial resolution JlSe .S o

Sensor g

Up to 5.5kmx3.5km.

Tropospheric monitoring instrument (TROPOMI), a spectrometer measuring ultraviolet and visible

(270-495 nm), near infrared (675-775 nm) and shortwave infrared (2305-2385 nm) light.

Revisit time ,35 \L;
Spatial coverage S oy
Data availability besls s yws

Common usage/purpose caa /g, 5,5

Less than one day.
Global coverage.

Since April 2018.

To provide global information on a multitude of atmospheric trace gases, aerosols and cloud

distributions affecting air quality and climate.
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Table 3: Classification accuracy results by maximum likelihood method

Year Jl. Overall Accuracy IS cds kappa
coefficient LIS o .5
2018 0.91 0.84
2022 0.93 0.86
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Table 4: The results of changes in the construction areas in the 22 district of

Tehran
Year JLo Area in hectares ,LS» 4 Coluwe
2018 348.88
2022 382
The area difference between two time periods 33.12
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Table 5: Seasonal changes of air pollutants

2018 2019 2020 2021
co
Spring )l 0.033963 0.034625 0.0338
Summer )Ll 0.032966 0.034516 0.032941 0.034103
Fall 50 0.031458 0.032406 0.033988 0.035472
Winter )L 0.03704 0.038291 0.042483 0.044744
So2
Spring )l 0.000133 0.00012 0.000102
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2018 2019 2020 2021
Summer ;,tuls 0.000113 9.91E-05 6.25E-05
Fall b 0.00031 0.000153 0.00033
Winter :,lius 0.001 0.00054 0.000804 0.000564
No2
Spring . 0.00035 0.000198 0.000188
Summer ;,tuls 1.25E-05 3.48E-05 8.93E-06 8.62E-06
Fall b 0.000391 0.000398 0.000549 0.000752
Winter :,lius 0.001263 0.000959 0.001079 0.001595
03
Spring . 0.14783 0.142895 0.13893
Summer ;,tuls 0.126765 0.123158 0.127397
Fall b 0.124851 0.125737 0.121868 0.125667
Winter :,lius 0.129969 0.13641 0.142965 0.135324
Al
Spring )l 0.88007 1.086904 1.063826
Summer ,Lols 0.279925 0.324678 0.652886 0.167759
Fall jl 0.454324 0.722061 1.062167 0.349596
Winter b ; 0.905526 1.131429 1.494769 1.193955
VY dilaio 5500508 58 @Bly (o) o] slsa slooar VT o i £ Jgu
Table 6: Seasonal changes of air pollutants of the ground station located in the municipality of 22 district
2019
NO2
SO2 ppb ppb CO ppm 03 ppb
Spring e 31 31.8 1.2 33.97
Summer oLl 45 429 1.3 34
Fall ;b 457 46.4 1.63 14.87
Winter ol 5.53 4533 1.27 16.1
2020
NO2
SO2 ppb ppb CO ppm 03 ppb
Spring 5l 33 39.2 058 34.63
Summer (\Lu.ls 43 37.97 1.23 331
Fall 2l 4.47 46.5 1.37 14.73
Winter ;L) 6.47 47.27 1.47 13.37
2021
NO2
SO2 ppb ppb CO ppm 03 ppb
Spring e 41 29.63 07 313
Summer ;L 3.87 38 1.1 30.67
Fall 52l 577 46.47 17 11.7
Winter ;L) 6.93 46.47 1.43 56
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