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Abstract

Dhaka, the capital of Bangladesh, is one of the most crowded and fast-growing cities and it has serious
environmental issues, especially when it comes to air quality. This study emphasizes monitoring air quality
across different parts of the city using mobile air quality detector devices. This paper provides an in-depth
analysis of air pollution levels throughout the city to assess the spatial and temporal variations of critical air
pollutants like PM..s, PMio, NO2, CO, and O; in relation to traffic patterns. This research found that pollution
often peaked during rush hour and in areas with heavy traffic. The results show a clear link between the number
of vehicles and pollutant levels, pointing out critical areas of environmental risk. This research covered a very
large portion of Dhaka city including, Mirpur, Gabtoli, Asad gate, Dhanmondi, Gulshan, Azimpour, Newmarket,
Airport and so on. The findings highlight noticeable pollution hotspots linked to high traffic zones, ineffective
vehicle maintenance, and poor traffic management. Furthermore, strong correlations were established between
pollutant concentrations and traffic congestion, revealing serious environmental and public health concerns
arising from unchecked vehicle emissions. This research points to the urgent need for targeted policy actions,
including sustainable urban transport planning, emission regulations, and awareness campaigns to address traffic-
related air pollution in Dhaka effectively. It shows how important it is to use data to plan our cities better, control
emissions, and manage traffic sustainably to tackle the growing environmental and public health issues in Dhaka.
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1 Introduction

Bangladesh's ranking of 169th (out of 178 nations) on the Environmental Performance Index for Air Quality
(APT,2016) indicates that air pollution is a crisis in our country. (Islam, 2025). Dhaka, the capital of Bangladesh,
is facing an escalating air pollution crisis driven largely by rapid urbanization, unchecked vehicular emissions,
and poor traffic management. Strategies to restrict exposure to air pollution can include limiting or capping air
pollution emitters, enhancing technology to cut or eliminate emissions, and educating the public about the health
concerns so they may modify their behavior to limit exposure (Adams & Kanaroglou, 2016). Traditional
stationary air monitoring systems, though valuable, often fail to capture the dynamic and localized variations in
air pollution levels across the city. To address this gap, mobile air quality monitoring has emerged as an
innovative approach utilizing moving vehicles equipped with air sensors to gather real-time, location-specific
data on pollutants such as PMa.s, PMio, NO2, CO, and air quality index. This paper offers a more granular and
flexible understanding of how air quality fluctuates within a city in between just a few distant places. This
comprehensive study investigates the environmental risks associated with poor air quality in Dhaka and explores
the direct impact of traffic-related emissions. The research provides valuable insights into pollution hotspots,
peak pollution hours, and potential public health implications. Due to increased urbanization, industrialization,
and energy consumption in major cities, air pollution in Bangladesh has increased recently. The issue of air
pollution could worsen and endanger the environment, human health, and the economy if appropriate
governmental actions and measures are not implemented. The air contains relatively higher concentrations of
fine particulate matter (PM), such as PM2.5 and PM10, which have aerodynamic diameters of less than 2.5 um
and 10 um, respectively, and are major causes of mortality from respiratory, cardiovascular, and other diseases.
(Khatun Syed Yusuf Saadat Kashfia Ashraf, n.d.) According to Air (World Air Quality Report), Dhaka is the 5th
position in global air polluted city in this world. In 2024, Dhaka is the most polluted city. According to
worldwide experience, people on this planet first encountered significant air pollution following the Industrial
Revolution. The Department of Environment (DoE) reports that during the dry season (December-March), the
city’s airborne particulate matter (PM) density reaches 463 micrograms per cubic meter (ugm-3), the highest in

1611


mailto:tanzilla.lamia4u@gmail.com
mailto:shuborna.khatun.ce@gmail.com
mailto:durjoybiswas271@gmail.com
mailto:mazharul.seam26@gmail.com
mailto:riazahmed8350@gmail.com
mailto:naimur2022rahman@gmail.com
mailto:aiaauvro420@gmail.com

T. A. Lamia, M. S. Khatun, D. Biswas, M. I. Seam, R. Ahammed, &M. N. Rahman, A.l. Apurba, ICCEI 2025

the world (Air Pollution Reduction Strategy for Bangladesh, Final Report, 2012). Emissions from practically
every kind of vehicle, including cars, trucks, buses, minibuses, microbuses, two-stroke engine-powered vehicles,
and motorcycles, have been significantly contaminating the air in Dhaka. In addition, brick fields, open burning
fires, railroad engines, industrial facilities, airplanes, power plants, dust particles, and solid waste disposal sites
all contribute to air pollution. Dust pollution from road excavations, building projects, and other development
activities add to Dhaka's air pollution. (Islam, 2025). The local air quality of Bangladesh from 2015 till 2019,
shows that the concentration level of PM10and PM2.5 are the highest, far exceeding the annual Bangladesh
National Ambient Air Quality Standard (BNAAQS) which is set for PM10 and PM2.550pug/m3 and 15 pg/m?®
respectively (DoE)and The World Bank, 2018). Moreover, the concentration level of ozone also increased
slightly from 7 ug/m® in 2015 to 10.5 pg/m3 in 2019 respectively (DoE, 2020). The findings aim to support data-
driven policy decisions and urban planning strategies to mitigate environmental risks and protect the health of
Dhaka’s residents. This paper defines the pollutant levels of different highly traffic areas which illustrate which
zone is more vulnerable in respect of health hazard and environmental perspective. It defines that some zones
should be critically monetized to make them worthy of living.

2 Methodology

2.1 Study area selection

The study is conducted across selected zones of Dhaka City, Bangladesh, known for high traffic congestion and
air pollution. The mobile air quality monitoring will cover diverse areas such as: High-traffic areas (e.g.,
Farmgate, Mirpur, Gulistan), Residential zones (e.g., Dhanmondi, Uttara), Commercial districts (e.g., Motijheel,
Banani) Industrial outskirts (e.g., Tejgaon, Hazaribagh). The study area is defined here in the Dhaka city map
(Figure 1). The survey route is shown in Table 1.

Figure 1. Study area Map of Dhaka city with different routes

Table 1: Survey route

Survey

Route Locations

Azimpur > New Market> Dhaka College > Science Lab> Kolabagan> Dhanmondi 32
1 >Dhanmondi 27> Asadgate> Bangladesh National Parliament> College Gate >Shishu Mela
>Shaymoli> Kallyanpur > Dar-us-salam > Technical> Majar Rood > Gabtoli

Bangla College > Mirpur 1 > Mirpur 2 > Mirpur 10 > Mirpur 11 >Mirpur 11.5 > Mirpur 12 >
Kalshi > ECB> Kurmitola > Kuril > Khilkhet > Kawla >Airport.

Jumuna> Nodda> Notunbajar > Sadatpur> North Badda> Middle Badda> Aftabnogor >
Rampura Bazar > Malibag Railgate > Khilgaon > Basabo > Komlapur> Mugda > Komlapur
3 Bazar> Motijhel> Shahbag> Kawran Bazar> Gulistan> Sochibaloy > Palton> Bangla> Motor>
Framgate > Bijoy Sarani > Jahangir Gate > Mohakahili > Bonani > Soinik Club >Gulsan 1 >
Gulsan 2> Hatirjheel

2.2 Working procedure

This study focuses on collecting real-time air pollution data using air quality monitoring devices. Particulate
Matter Carbon Monoxide (CO), HCHO, & Air quality index. Sensors are mounted on moving vehicles over
predefined routes. Data was recorded at 3 routes and Monitoring was done by Mobile monitoring device.
Correlation analysis has been done between pollutant levels of different places with the air quality index. This
paper Compared results with WHO and Bangladesh National Ambient Air Quality Standards (BNAAQS) and
identification of hotspots for environmental health risks.
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2.3 Data collection

Air quality data is collected for sixty points of Dhaka city using mobile monitoring devices through on-site visits
to various key locations across Dhaka city which include Azimpur, to Gabtoli all the vulnerable and congested
areas. The parameters HCHO, TVOC, PM2.5, PM10, CO, CO2 and AQI to capture the reflection of the city’s
environmental conditions were determined using Air quality monitoring instruments. The display of the
instrument is shown in Figure 2.

& ¢
HCHO D.0S9S mam?
TVOC I.39 3 mam?

Figure 2. Mobile monitoring data sample
3. Data Analysis

Here, we have analyzed the data based on AQI and observed the variation of pollutants. Figure 3 illustrates the
concentrations of PM2.5 and PM10 (in pg/ms3) across eleven locations in Dhaka city. Among all sites, the
National Parliament area records the highest pollution levels, with PM2.5 around 200 pg/m? and PM10 slightly
above that. Dhanmondi 32 shows the second-highest concentrations, while other areas such as Azimpur,
Shyamoli, Gabtoli, Mirpur 11, Kalshi, Kawla, Middle Badda, Bangla Motor, Kawran Bazar, Secretariat, and
Mugda display comparatively lower levels, generally below 60 pg/ms. Overall, both PM2.5 and PM10 exhibit
similar trends across locations, indicating consistent spatial variation in particulate pollution. Some other things
can be noted, such as the areas where there are a lot of trees, the air conditioning is slightly better.
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Figure 3. variation of PM2.5 and PM10 for different places of Dhaka city

The Figure 4 compares HCHO and TVOC concentrations at twelve locations. TVOC shows the highest
concentration at Shyamoli (around 4.5 pg/m3), followed by moderate levels at Gabtoli and Middle Badda. HCHO
remains low throughout, with slightly higher values at Shyamoli and Gabtoli but near zero at most other sites
such as Azimpur, Mugda, and Secretariat. Overall, TVOC concentrations vary widely across locations, while
HCHO levels stay consistently low.
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Figure 4. variation of HCHO and TVOC for different places of Dhaka city

Location vs Air Quality Index
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Figure 5. variation of AQI for different places of Dhaka city based on Route 1

From Figure 5, the AQI is also very high in Azimpur (500) and some other locations such as New Market,
Dhaka College, Science Lab, these locations have bad air quality. The air quality of these locations is good
because some plants can be seen there. The opposite situation is seen in Shyamoli, where the air quality is very
critical (500) as traffic volume was too high. After that, we see that the air quality is quite bad in Gabtoli
location, where the carbon dioxide and carbon monoxide levels are very high, and the AQI is 411. In Kawla, we
see the AQI level of 500, which is very harmful. One reason for that could be that the airport is under
construction there. And a good number of vehicles pass in that direction.

From figure 6, the air quality index is observed significantly. For example, in Jamuna, Nadda, Natun Bazar,
Badda, these locations are seen with an AQI of around 500, which is not good for the environment at all. Then in
Aftab agar, we see the air quality is good, where we see an AQI of 33, which is much lower than other locations.
Again, at Malibagh Rail gate, we see a lot of carbon dioxide and its quantity, we see the AQI going up to 500.
The air conditioning from Motijheel to Gulistan is almost the same, it is seen to be around AQI 500, which can
be said to be very bad. The air in the Secretariat area is very good, the AQI value is 30, which is quite tolerable.
The air in Gulshan 1&2 is much better than the surrounding areas, the AQI is between 50-100, but this is also
above standard.
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Air Quality Index vs Location
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Figure 6. variation of AQI for different places of Dhaka city based on Route 3

Standard limit vs Average limit of pollutants level
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Figure 7. comparison of pollutants levels with standard value

Figure 7 depicts the Average value of PM 2.5, PM10 exceeds the standard value. That means, all the pollutants
are too much higher in every place of Dhaka city than standard value

4.Results and Discussion

We can say that the air conditioning in Dhaka City is very alarming and from the 63 locations we have selected
three vulnerable zones which are Azimpur, Bangla motor, Shamoli Mirpur 11 exceeding the AQI Value 500 and
this is not good for the human body at all. The main reason behind this bad air quality can be said to be the lack
of trees in Dhaka, and the lack of fitness of the buses that emit toxic gases in Dhaka. These buses emit a lot of
carbon and some areas are seen as factories causing the air quality to be bad.

e PMo:s and PMio Concentrations Average PMz.s levels ranged from 85 to 190 pg/m?, significantly
exceeding the WHO standard (25 pg/ms3 for 24-hr mean). Highest concentrations were found in Banani,
Khilgaon, Dhanmondi 32 and Mailbag Railgate, which are known for heavy traffic congestion.

e The measured levels of PM2.s and NO: pose serious respiratory risks, especially for children, elderly,
and outdoor workers.

e Based on AQI data, nearly 70% of monitored areas fell under the “Unhealthy” or “Very Unhealthy”
category during peak hours.
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e The Bangladesh National Ambient Air Quality (BNAAQS) standards set limits for PM2.5 is 50 pg/m?
for the annual average and 150 pg/m3 for the 24-hour average, according to the Department of
Environment (DOE)unfortunately all the locations have the values more than this, reaching unhealthy
and even hazardous level.

e Mobile monitoring proved effective in capturing spatial and temporal variations of air pollution in
Dhaka. The results clearly show that traffic emissions are a dominant contributor to poor air quality.
Targeted intervention in traffic management and cleaner transportation options is essential to reduce
environmental and public health risks in the city.

5. Conclusion

This paper depicts that air pollutants are very increasing and the effect of the pollutants in Dhaka city is
noteworthy. This is an awful threat for Dhaka city, especially the residential areas like Dhanmondi Azimpur,
Shaymoli, Badda, Bangla motor which is a matter of concern for urban planners. In Dhaka, there has been a
notable increase in pollutants like carbon dioxide (SOZ2), carbon monoxide (CO), sulfur dioxide (SO2), nitrogen
oxide (NOx), particulate matter (PM10), and particulate matter (PM2.5). Many health issues have emerged
among the residents of this city because of the rising levels of each pollutant that surpasses the recommended
limits. In this way, the mortality rate has likewise been rising. Research on the characteristics of air quality and
how they affect human health is therefore crucial. Standard recommendations for improving urbanization in
relation to sustainable livelihood are anticipated to be provided by routinely monitoring air quality measures and
learning about their effects on a sustainable environment.

Here we can conclude that

o Dhaka city has several hotspots which are absolutely not suitable for healthy life being.

e According to BNQAAS, almost all the places are in vulnerable zones of pollution.

e Health risk increases with pollution level and so concerning authorities should have a look at some
initiatives like tree plantation, proper urban planning, restricting the unplanned urbanization.

e Areas with frequent traffic stoppage (e.g., due to signals or congestion) showed elevated CO and NO-
levels due to idling engines.

e Immediate traffic management improvements (e.g., signal coordination, vehicle restriction zones) are
needed in critical hot spots. Promoting electric vehicles, stricter emission standards, and phasing out
old/high-emission vehicles can reduce pollution significantly. Integrating mobile monitoring data with
city planning can help in developing dynamic pollution maps for real-time decision-making.
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