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Abstract

This study concentrated on the serious air pollution problem in Dhaka, Bangladesh, which profoundly impacts both
public health and the economy. The main causes of this problem are rapid urbanization, poor infrastructure, vehicle
emissions, and traffic jams. When it comes to particulate matter, notably PM2.5, typical concentrations above national
guidelines, directly endangering respiratory health. Stricter emission standards, increased support for cleaner
transportation, and infrastructural improvements are all necessary in the fight against pollution. Green spaces and
pedestrian-friendly zones should be given priority in urban development schemes. For long-term mitigation, increasing
knowledge and encouraging responsible conduct are essential. Although the Bangladeshi government has made some
progress in lowering emissions, more work has to be done. To protect public health and secure a sustainable future,
immediate action is required. This includes enforcing strict rules regarding air quality and promoting sustainable urban
growth.
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1. Introduction

Of the 57 transboundary rivers in Bangladesh, 54 originate in India, and three of the country's rivers—the Sangu,
Matamuhuri, and Naf enter from Myanmar. Bangladesh is a highly populated riverine country with a total of 405 rivers
and 230 tributaries and distributaries [1]. Crop productivity is disrupted by contaminated soil including heavy metals
i.e. lead pollution [2], microplastics, Trichloropropane (TCP), organic pollutants, etc. Contaminating soil conditions
result from the mixing of natural river or lake water with industrial wastewater. For instance, hazardous wastewater
from DEPZ's many companies first enters the Dhalai Beel, where its combined effects first influence the environment
and subsequently the waterways. [3] With a population of more than 21 million, Dhaka is among the cities in the world
that is expanding the fastest. The city's explosive growth has brought forth a number of issues, one of which is traffic
congestion, which is now a significant challenge for both locals and commuters. The severity of Dhaka's traffic issue and
the harm it causes to the environment, public health, and economy of the city are well-known. [4] The majority of living
things on Earth, including humans, need air to survive. Both natural and human-caused factors have contributed to the
decline in ambient air quality. Coal-fired power stations release carbon dioxide (COz2), nitrogen oxides (NOx), sulfur
oxides (SOx), airborne particulates, and chlorofluorocarbons (CFCs), all of which contribute to air pollution and global
warming. [5] Concern should be expressed about particulate matter (PM), one type of air pollution. Particulate matter
with an aerodynamic diameter of 2.5 micrometers or less is referred to as PM2.5. An essential component of managing
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air quality and safeguarding the public's health is tracking and regulating PM2.5 levels in the atmosphere. Comprising
a complex amalgamation of organic and inorganic constituents, suspended particulate materials (SPM) constitute a
significant portion of Dhaka’s air pollution. These microscopic particles, suspended in the atmosphere, pose a direct
threat to respiratory health when inhaled. Their composition, ranging from liquid to solid states, underscores the
diverse sources and the potential variability in their health impacts. Along with this health cost, air pollution has a
significant financial impact. According to World Bank research, losses from air pollution in 2019 ranged from $11.5
billion to $13 billion, or 3.9% to 4.4% of Bangladesh's GDP. [6] In Dhaka, the average concentration of PM2.5 was
between 165 and 175 g/m?3 in the winter and between 30 and 35 g/m3 in the monsoon. [7]

While the economic and environmental toll of air pollution is widely acknowledged, the health ramifications,
particularly concerning life expectancy, demand a closer examination. Dhaka’s residents are confronted with a daily
struggle for clean air, and understanding the intricate dynamics between traffic-induced particulate matter and its
impact on health is imperative for formulating effective interventions. The objective of this research is to present an
extensive examination of the air pollution in Dhaka, including a look at the underlying causes and their effects. We hope
to further the existing discussion on ways to improve Dhaka's citizenry's quality of life and lessen traffic by taking this
action.

2. Literature Review

The major environmental issue that Dhaka, the vibrant capital of Bangladesh, must deal with is air pollution. Regional
air quality in Dhaka from 2015 to 2019 has the highest concentration of PM10 and PM2.5, with the annual Bangladesh
National Ambient Air Quality Standard (BNAAQS) set for PM10 and PM2.5. This demonstrates that the quantity is
significantly greater than 50 pg/m3 and 15 pg/m3, respectively. [8] Furthermore, there was a modest increase in ozone
values from 7 pg/ms3 in 2015 to 10.5 pg/m3in 2019. [9]

The level of motorization in Dhaka is increasing year by year. Vehicle emissions have increased disproportionately in
recent years. This is mainly due to the use of poorly maintained vehicles, adulterated fuel, improper traffic and road
management, and inadequate parking spaces. A study under the Ministry of Environment's Clean Air and Sustainable
Environment (CASE) project found that around 10.4 percent of particulate matter is emitted from vehicles in Dhaka city,
and 7.7 percent comes from road dust. [10] Diesel-powered vehicles are the biggest polluters compared to CNG, Octane,
or LPG-powered vehicles. Nitrogen oxides and black diesel smoke enter the air, worsening air quality in cities. Most
vehicles running on diesel do not meet Bangladesh's 'Vehicle ' emission standards, resulting in higher levels of pollutants
being released into the air.

In Bangladesh, several construction activities are underway in cities, including the construction of roads, housing, and
viaducts [11]. In addition, there are mega projects of the government such as Metro Rail, Dhaka Elevated Expressway,
Dhaka Airport Terminal 3, etc. It has been under construction for years. It's been many years now. The construction of
these projects generates high levels of PM2s5 and contributes significantly to air pollution. Due to the lack of specific
guidelines and regulations regarding the storage and transportation of construction materials, construction sites are
often very dusty. [11] This results in dust pollution in urban areas. According to the study, 500 tons of dust settles on
the ground and 2,000 tons of dust floats in the sky every day in Dhaka city during winter. Bangladesh's economic
recovery has contributed to the development of roads, railways, and domestic infrastructure, but at the high
opportunity cost of worsening air quality.

3. Methodology

In conducting our investigation, we want to utilize both original and secondary materials. The literature review and
analysis process, which is a comprehensive process meant to find, examine, assess, and synthesize previous research
on a certain topic or research issue, is used in this study. Academic studies, official documents, and news stories about
Dhaka's air pollution will be our secondary sources.

4., Result and discussion

According to the BRTA, the total number of registered vehicles in Dhaka was 1,716,688 in 2019 and 1,923,693 in
October 2022. [12] The majority of these vehicles are reconditioned or old and lack proper maintenance. Congested
traffic, bad parking management, contaminated fuels, overloading, and the dust generated due to friction with the
roadways contribute to air pollution [13].
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Table 1 Number of registered motor vehicles in Dhaka [12]

S | Typeof vehicles | UM | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | SIS | Grand
1 | Ambulance 1277 137| 114| 188 | 253 | 355 284 399 456 548 599 614 379 5603
2 | Auto Rickshaw 6571 112 110 59 56| 428 582 42 5637 6839 114 12 170 | 20832
3 | Auto Tempo 1405 1 0 0 0 0 0 0 0 0 0 0 0 1406
4 | Bus 15018 | 1498 | 1217 | 968 | 1363 | 2219 | 3487 3294 2322 2051 1792 1213 | 1895 | 39237
5 | Cargo Van 3123 | 477 | 278| 675| 600| 396 999 1286 1224 3 1 0 0 9062
6 | Covered Van 4505 | 2033 | 1250 | 1916 | 2422 | 1940 | 2673 | 4068 4386 2529 1688 3350 | 3514 | 36274
7 | Delivery Van 17070 | @68 | 601 754 | 949 | 1531 1928 | 2207 1884 1292 967 1269 902 | 26223
8 | Human Hauler 2097 568 145 | 115| 109 | 502 786 217 211 0 2 0 0 4752
9 | Jeep(Hard/Soft) 17839 | 1699 | 1242 | 1105 | 1582 | 3110 | 4217 | 4712 4863 5038 4450 6927 | 8090 | 4874
10 | Microbus 44015 | 3526 | 2630 | 2220 | 3833 | 4563 | 5162 [ 4926 3583 3241 2407 4455 | 5724 | 90285
11 | Minibus 8293 | 135| 103 83| 136| 103 155 158 185 186 133 186 125 9981
12 | Motor Cycle 210878 | 34707 | 32808 | 26330 | 32891 | 46758 | 53718 | 75251 | 104051 99252 | 78551 99810 | 105058 | 1000065
13 | Pick Up 8024 8514 | 6785
(Double/Single 18688 | 7128 | 5069 | 4814 | 7185 | 7711 | 8370 | 10248 9598 8748
Cabin) 110882
14 | Private Passenger 160170 15016 11150 14321 | 13024
Car 11421 | 8179 | 9232 | 12972 | 18423 | 18013 | 19570 16318 327809
15 | Special Purpose 525 o 144 123 n
Vehicle 59 28 78 50 66 224 233 500 2511
16 | Tanker BT s, 85| 133| 162 143 203 187 323 235 1 157 182 2875
17 | Taxicab 29551 52 43 3| 30 53 30 3 94 6 0 0 0] 30136
18 | Tractor 7109 | 4168 | 2841 | 1634 | 1443 | 1637 | 2510 2754 3359 2503 2445 2556 | 1301 | 36260
19 | Truck 23836 | 4078 | 2740 | 3390 | 5704 | 4334 | 4306 [ 7010 8725 6228 3327 4336 | 3070 | 81024
20 | Others 8793 | 86| 666 | 651 | 0961 | 1300 | 2559 3145 3593 3382 2283 2618 | 1865 | 32602
TOTAL 575501 | 73605 | 60149 | 54348 | 72972 | 95572 | 110206 | 139710 | 171312 | 158407 | 118254 | 150561 | 152096 | 1932693

Data from 2002 to 2007 showed that 30-50% of PM collected from different areas of Dhaka city are fine particles
generated from transport-related sources, especially from diesel buses and trucks (45%) and auto-rickshaws (40%)
[14]. Petrol-fueled light-duty vehicles (cars/vans) and auto-rickshaws contribute 85% of total carbon monoxide (CO),
while diesel-fueled buses and trucks contribute 84% of total Nitrogen oxides (NOx). In the late nineties, Dhaka was the
most polluted city globally, including having the highest levels of lead in the air (463 ng/m3). The government banned
leaded gasoline in 1999, followed by an embargo on the two-stroke engine auto-rickshaws. As a result, the lead
concentration in the air was reduced. [15]

There are around 1000 -1200 brick kilns in the Dhaka area, out of the 8122 total in Bangladesh. [16,17] Urbanization
and fast industrial growth have led to an increase in brick kilns. Between September 2010 and July 2012, brick kilns
accounted for over 58% of Dhaka's air pollution; other significant sources included unregulated urbanization, pollutants
from major construction projects, and brick kilns. [18,19] In order to fire bricks, biomass fuels like coal, wood, or other
fuels are burned in brick kilns. A significant amount of particulate matter, particularly fine particles, are released during
this combustion. Black carbon, often known as soot, is produced when fuels in brick kilns are not completely burned,
adding to air pollution. In brick kiln combustion processes, nitrogen oxides (NOx) and carbon monoxide (CO) are
released into the environment. In brick kilns, the combustion process and the usage of specific fuels can emit volatile
organic compounds (VOCs), which can lead to the development of secondary pollutants such as ground-level ozone.
Approximately 2.2 million tons of coal are burned, yielding tons of PM, sulfur dioxide, carbon monoxide, volatile organic
compounds, and other toxic substances such as furans and dioxin.[20]

Road dust is a significant contributor to air pollution in Dhaka, primarily due to the city’s high vehicular traffic and road
conditions. The continuous movement of vehicles on unpaved or poorly maintained roads generates particulate matter
(PM10 and PM2.5), contributing to elevated levels of air pollution. The resuspension of dust particles into the air,
especially during dry and windy conditions, further exacerbates the problem.

The textile and dyeing industries in Dhaka contribute to air pollution through the release of various pollutants such as
volatile organic compounds (VOCs) and particulate matter. These pollutants are released during the dyeing and
finishing processes, and inadequate pollution control measures often lead to the emission of harmful substances into
the atmosphere.

Tanneries in Dhaka, particularly in the Hazaribagh area, have been a longstanding source of air pollution. The use of
various chemicals in leather processing, coupled with inadequate waste management practices, results in the release of
noxious fumes and particulate matter. The impact is not only confined to local air quality but also extends to the health
of nearby residents.
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In nearly every high-rise structure in the city of Dhaka, diesel generators are in use. It is frequently utilized for water
pumps, elevators, backup power supplies, and other small-scale building operations. The concentrations of PM2.5 and
PM10 increased by 50-100% if they were used for several hours, and the PM levels stayed high all day in homes that
used diesel generators for longer than eight hours. According to Jha (2018), the mean concentrations of PM2.5 and PM10
were 130 pg/m3 and 300 ug/ms3, respectively, whereas their peak values were 300 pg/m3 and 1900 pg/m3, respectively.
[21]

Table 2 Power Generation Units (Fuel Type Wise)

Fuel Type Capacity(Unit) Total(%)
Coal 5987.00 MW 22.59%
Gas 11686.00 MW 44.09%
HFO 6492.00 MW 24.49%
HSD 490.00 MW 1.85%
Hydro 230.00 MW 0.87%
Imported 1160.00 MW 4.38%
Solar 459.00 MW 1.73%
Wind 0.00 MW 0%

Total 26504 MW 100%
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Figure 1 Schematic graphic showing the detrimental effects of air pollution on human health.

Bangladesh is primarily a gas-fired power plant nation, meaning that a large portion of its electricity is produced by
natural gas. The nation's capacity to generate electricity is largely derived from natural gas. In Bangladesh, gas and coal
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account for 68% of power generation, with the remaining coming from liquid fuel, furnace oil, hydro, and imported. [22]
Together with off-grid (mostly captive) electricity, the nation's total power generation climbed by roughly 5000MW in
2023 to reach a new record of 30,700 MW. However, because consumption could not keep up with this increase, the
government is projected to pay more for capacity. [23]

Insufficient and poorly designed road infrastructure is a major contributor to traffic jams. Narrow roads, lack of proper
signaling systems, and inadequate traffic management exacerbate congestion issues. There are few highways or
expressways to help with traffic flow, therefore the roads are small and clogged. The issue is also made worse by the
inadequate maintenance of the roadways.
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Figure 2 Dhaka US Consulate Air Pollution: Real-time Air Quality Index (AQI). (Saturday, February 18, 2024) [24]

As of right now, Dhaka is the 10th most populous city in the world and the 26th megacity. Without the proper direction,
the city's unplanned development is growing rapidly, becoming 73% entirely unplanned, and causing severe issues with
land use and transportation. Huge densification (around 45 thousand per sq. km), lack of buildable land (75% below
natural water level and 95% within 5 to 7m flood level), and the mushrooming development of residential (62%),
commercial (8%) and other infrastructure areas reduced the opportunity to build new roadway infrastructure or to
introduce modern systems for improving the overall transportation system. [25] Although there are only 1286 km of
roads in the DCC area, 52% of them are inaccessible to motorized vehicles, accounting for roughly 6.5 percent of the
total city area, just 2% of it is made up of functional roads. Although buses make up the majority of the mass transit
system in Dhaka, only around one-third of the city's metropolitan areas are covered by the 120 km total road length of
bus operating routes, which includes 22 east-west links. Additionally, there is very little chance of increasing roadway
capacity and functionality by implementing inexpensive traffic control techniques.

According to Business Inspection, traffic congestion has been a major source of hardship in Bangladesh, particularly in
Dhaka, but it has recently taken on a dreadful form. Dhaka is ranked ninth out of 246 countries in the world's traffic
index as of the World Traffic Index 2022. [26] On the other hand, the top cities are Sharjah in the United Arab Emirates,
Delhi, and Kolkata in India, and Los Angeles in the United States. However, significant traffic bottlenecks are a cause for
concern in a growing nation such as Bangladesh. Over 19 million working hours are lost in Bangladesh daily due to this
traffic gridlock, hurting the national economy. Every year, traffic congestion costs the nation between 6 and 10 percent
of its GDP.

Traffic congestion is contributing to the increase in air pollution in Dhaka. High vehicle density and slow traffic speeds
increase pollutant emissions, negatively impacting air quality and public health. According to the World Bank and the
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Bangladesh government, traffic congestion is one of the main causes of air pollution in Dhaka city. The Ministry of
Environment and Forests says that vehicles in Dhaka travel at an average speed of 7 km/h, which is very slow and
therefore consumes more fuel and contributes to air pollution. Unless the situation improves, the average speed could
drop to 4 km/h by 2025. The Department estimates that reducing pollution by 20% could save at least 1,200 to 3,500
lives and avert 80 to 230 million cases of respiratory illness each year.

Traffic congestion in Dhaka leads to increased noise levels, which affects the quality of life of residents. Prolonged
exposure to traffic noise can cause stress, sleep disturbances, and other health problems. The use of hydraulic horns in
cars in Bangladesh was banned by the Supreme Courtin 2017. This is because the volume of a hydraulic horn can reach
120 decibels, and exposure to this volume for more than 60 seconds can cause immediate injury or hearing loss. Idling
for long periods in traffic jams leads to increased fuel consumption, which leads to increased fuel costs for vehicle
owners. This also exacerbates environmental concerns related to carbon emissions. According to the Bangladesh
Bureau of Statistics, 40% of additional fuel is burned during traffic congestion every day in Dhaka city.

The five primary pollutants that determine the air quality index (AQI) in Bangladesh are particulate matter, nitrogen
dioxide, carbon monoxide, sulfur dioxide, and ozone. For these five pollutants, the Bangladeshi government adopted the

WHO guideline value, and the Air Quality Index (AQI) is based on those criteria.

Table 3 National Ambient Air Quality Standards for Bangladesh

Pollutant Standards for preserving quality
Carbon monoxide (CO) 40 mg/m3 (35 ppm) average in 1 hour
Particulate Matter 10 (PM10) 50 pg/m3 average in 1 year

Particulate Matter 2.5 (PM2.5) 15 pg/m3 average in 1 year

Ozone (03) 235 pg/m3 (0.12 ppm) in 1 hour

Sulfur dioxide (S0O2) 365 pg/m?3 (0.14 ppm) average in 1 year
Nitrogen dioxide (NO2) 100 pug/m3 (0.053 ppm) average in 1 year
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Figure 3 PM2.5 Air Quality Index in Dhaka over time (24)
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The comprehensive Air Quality Index (AQI) data for Dhaka spanning 2016 to 2024 reveals a disconcerting pattern
characterized by a significant number of days categorized as unhealthy or worse, surpassing 1,000 in total. [24] This
alarming frequency highlights a persistent challenge with air quality in the city.

Furthermore, Dhaka experiences prolonged periods of exposure to air quality levels deemed hazardous, unhealthy for
sensitive groups, and generally unhealthy. This extended exposure raises serious concerns about potential long-term
health impacts on the city’s residents, particularly vulnerable groups such as children and the elderly. The data unveils
a noteworthy variability in air quality, ranging from excellent to hazardous conditions. This fluctuation underscores the
intricate and multifaceted nature of the factors contributing to air pollution in Dhaka. The extended duration of poor air
quality conditions implies a heightened risk of adverse health effects, emphasizing the urgent need for comprehensive
interventions. The elevated number of days with very unhealthy and hazardous conditions underscores severe concerns
aboutrespiratory and cardiovascular health. Beyond health implications, the data suggests potential environmental and
economic consequences, including increased healthcare costs, reduced productivity, and environmental degradation.
Addressing these challenges demands immediate and sustained efforts in implementing effective air quality
management strategies and intensifying public awareness campaigns to safeguard the overall well-being of Dhaka’s
population.

Recommendations

Measurements of high fine PM concentrations in Dhaka indicate that they could have a significant influence on public
health. [27] Air pollution in the workplace can exacerbate respiratory conditions, leading to pneumoconiosis in coal
miners, chest pain, asthma attacks, coughing, and dyspnea. In Bangladesh in 2012, ambient air pollution resulted in
37,449 deaths. [ 28] It's critical to reduce air pollution for both environmental protection and life safety. We suggest the
following actions in response to the air pollution problem in Dhaka.

Promote Sustainable Transportation

Invest in and expand public transportation infrastructure.

Encourage the use of electric vehicles and improve the efficiency of existing public transportation systems.

Implement and enforce strict emission standards for vehicles.

Traffic Management and Urban Planning

Implement and enforce traffic management strategies to reduce congestion.

Develop and maintain well-designed roads with proper drainage systems to minimize road dust.

Encourage walking and cycling through the creation of pedestrian-friendly zones.

Industrial Emission Control

Enforce stringent emission standards for industries, particularly for high-polluting sectors like textiles, dyeing,

and tanneries.

o Promote the use of cleaner technologies and encourage industries to adopt sustainable and environmentally
friendly practices.

o Regularly monitor and enforce compliance with emission standards.

Waste Management

O ®©€ O OO ¢ O O O e

o Improve solid waste management practices to reduce open burning of waste, a significant contributor to air
pollution.

o Implement recycling programs and waste-to-energy initiatives.

o Raise public awareness about proper waste disposal practices.

e Green Spaces and Urban Greening

o Increase the number of green spaces and urban trees to absorb pollutants and enhance air quality.

o Implement and enforce strict regulations against the unauthorized cutting of trees.

o Promote rooftop gardens and green building initiatives.

e Air Quality Monitoring and Early Warning Systems

o Strengthen and expand the air quality monitoring network in Dhaka.

o Establish an early warning system to inform the public about periods of high air pollution.

o Provide real-time air quality data through public platforms for increased awareness.

e Public Awareness and Education

o Launch public awareness campaigns on the impacts of air pollution and ways to reduce individual
contributions.

o Conduct educational programs in schools and communities about the importance of clean air and sustainable
practices.

Policy and Governance
o Strengthen environmental governance through effective enforcement of existing environmental laws.
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Develop and implement comprehensive air quality management plans.

Foster collaboration between governmental bodies, industries, and the public for a coordinated approach to air
quality improvement.

International Cooperation

Collaborate with international organizations and neighboring countries to address regional air quality issues.
Seek technological and financial support for implementing sustainable practices and infrastructure.

Research and Innovation

Invest in research to understand specific local sources of pollution and their impacts.

Promote innovation in air quality monitoring technologies and pollution control measures.

Implementing these recommendations collectively and with sustained effort can contribute to significant
improvements in air quality in Dhaka. It requires the commitment of the government, industries, communities,
and individuals to work together towards a cleaner and healthier environment.

Clean air Management

Clean air management involves a systematic approach to monitoring, regulating, and reducing air pollution.
Here’s a step-by-step guide on how to implement effective clean air management:

Air Quality Monitoring

Establish a comprehensive air quality monitoring network across the region, utilizing advanced monitoring
technologies.

Monitor key pollutants such as particulate matter (PM10, PM2.5), nitrogen dioxide (NO2), sulfur dioxide (S02),
ozone (03), carbon monoxide (CO), and volatile organic compounds (VOCs).

Provide real-time data to the public through accessible platforms, creating awareness and facilitating informed
decision-making.

Data Analysis and Assessment

Analyze air quality data to identify sources and patterns of pollution.

Assess the health and environmental impacts of different pollutants.

Conduct periodic reviews and assessments to track progress and identify areas that require attention.
Emission Inventories

Develop comprehensive emission inventories that catalog and quantify pollutant sources.

Regularly update inventories to reflect changes in industrial, transportation, and other activities.

Use emission inventories to prioritize and target interventions.

Regulatory Framework

Establish and enforce stringent air quality standards and emission limits for various pollutants.

Develop and implement regulations to control emissions from industrial sources, vehicles, and other significant
contributors to air pollution.

Periodically review and update regulations to reflect evolving scientific understanding and technological
advancements.

Industrial Control Measures

Implement emission control technologies and best practices in high-polluting industries.

Encourage industries to adopt cleaner production methods and invest in sustainable technologies.

Conduct regular inspections and audits to ensure compliance with emission standards.

Transportation Strategies

Promote sustainable transportation modes, such as public transit, cycling, and walking.

Implement and enforce vehicle emission standards.

Develop infrastructure for electric vehicles and alternative fuels.

Introduce congestion pricing and other measures to reduce traffic congestion.

Urban Planning and Green Spaces

Integrate air quality considerations into urban planning to reduce pollution hotspots.

Increase green spaces, parks, and urban forestry to absorb pollutants and improve air quality.

Encourage green building practices and urban design that minimize pollution.

Waste Management

Implement effective solid waste management practices to reduce open burning.

Promote recycling and waste-to-energy initiatives.

Enforce regulations against illegal dumping and burning of waste.

Public Awareness and Education

Conduct public awareness campaigns on the health impacts of air pollution.

Educate communities about individual actions to reduce pollution.

Encourage citizen participation in reporting pollution incidents.

International Collaboration
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Collaborate with neighboring regions and international organizations to address transboundary air pollution.
Share best practices, technologies, and expertise.

Seek support for capacity building and technology transfer.

Continuous Improvement

Regularly review and update clean air management plans based on evolving science and technological
advancements.

Encourage research and innovation to develop new and effective pollution control measures.

Monitoring and Evaluation

Continuously monitor the effectiveness of implemented measures.

Evaluate the impact of clean air management strategies on air quality and public health.

Adjust strategies as needed to address emerging challenges.

O ® O O O

O O O ® O

Clean air management requires a collaborative effort involving government agencies, industries, communities, and
individuals. It’s an ongoing process that demands commitment, awareness, and adaptability to effectively mitigate air
pollution and improve overall air quality.

5. Conclusions

In conclusion, Dhaka City faces an extreme and multifaceted challenge of discussing contamination, essentially driven
by a combination of variables such as fast urbanization, lacking street framework, and the particulate component of
vehicular emanations. The causes of contamination in Dhaka are profoundly established within the city's quick
development, populace thickness, and deficient measures to address natural concerns. The results of this
inescapable discussion of contamination have far-reaching impacts on the well-being, economy, and by and large quality
of life for the inhabitants. The city's street framework, frequently deficiently and ineffectively arranged, plays a critical
part in compounding discussion contamination. The tall volume of vehicles, counting obsolete and emission-intensive
modes of transportation, contributes to the discharge of destructive toxins into the environment. This particulate
component, comprising of fine particles and poisons, poses a genuine well-being chance to the populace.

The results of the discussion of contamination in Dhaka are apparent in expanded respiratory issues, cardiovascular
infections, and other well-being issues among the inhabitants. The financial effect is imminent, with higher healthcare
costs, diminished efficiency, and expanded costs related to relieving the impacts of contamination. The particulate
matter not as it were influences human well-being but also contributes to natural corruption, affecting environments
and biodiversity.

Endeavors to address contamination in Dhaka must prioritize changes in the street framework, the advancement of
economical and cleaner transportation options, and the execution of exacting emanation guidelines. Urban arranging
techniques ought to center on making green spaces, pedestrian-friendly zones, and efficient open transportation
frameworks. Furthermore, raising mindfulness about the results of discussing contamination and advancing
dependable hones among the open and businesses is significant for long-term moderation.

In rundown, handling the complex issue of contamination in Dhaka requires a comprehensive approach that addresses

the root causes, emphasizes economic advancement, and cultivates a collective commitment to making a more
advantageous and decent urban environment.

Compliance with ethical standards

Acknowledgments

We would like to express my sincere gratitude to Faisal Ahmed, Mentor and Founder of the Young’s Organization of
Urban Research (YOUR), for guiding, mentoring, and continuous support of this excellent research.

Disclosure of conflict of interest

There are no conflicts of interest.

Funding

This research did not receive any specific funding.

50



GSC Advanced Research and Reviews, 2024, 19(01), 042-052

Reference

[1]

[2]

[14]

[15]

[16]

[17]

Ahmed F., Kamal AKI,, Idrish MHB. (2023). A review of current water governance in Bangladesh: A Case study on
administrative and performance of water policy. Scientific Research Journal (Scirj), Volume XI, Issue XI],
December 2023 Edition, Page 1-10. http://dx.doi.org/10.31364/SCIR]/v11.i12.2023.P1223973.

Ahmed F, Bahauddin KM, and Kamal AKI. (2023). Exploring health problems among lead acid storage battery
workers in Dhaka city, Bangladesh. Am. ]. Pure Appl. Sci., 5(1), 1-12. https://doi.org/10.34104 /ajpab.023.001012

Ahmed, F., Ahmed, F., Alam, M,, Islam, M. R, & Kamal,A. K. I. (2015) Sanitation and Environmental Status of Near
By Village around the Industrial Activities of Dhaka Export Processing Zone (DEPZ), Bangladesh. International
Science Community Association, Vol. 4(5). Available at: http://www.isca.me/IJENS/Archive/v4/i5/1.ISCA-
IRJEvS-2015-009.php

Yasin Ali, Muhammad Rafay, Raja Danish Akbar Khan, Meng Kheang Sorn, & Hailing Jiang (2023). Traffic
Problems in Dhaka City: Causes, Effects, and Solutions (Case Study to Develop a Business Model). OALib, 10, 1-
15.

Arnab, L. Z,, Ali, T., Shidujaman, M., & Hossain, M. M. (2013). Consideration of environmental effect of power
generation: Bangladesh perspective. Energy and Power Engineering, 5(04), 1521.

Peter Yeung, (2023). Air Pollution Casts a Pall Over Booming Bangladesh Megacity.
https://www.bloomberg.com/news/features/2023-03-24 /runaway-air-pollution-casts-a-pall-over-dhaka-s-
boom

Sarwar, G., Hogrefe, C., Henderson, B. H., Foley, K., Mathur, R., Murphy, B., & Ahmed, S. (2023). Characterizing
variations in ambient PM2. 5 concentrations at the US Embassy in Dhaka, Bangladesh using observations and the
CMAQ modeling system. Atmospheric Environment, 296, 119587.

The World Bank. (2018, September 16). Enhancing Opportunities for Clean and Resilient
Growth.https://www.worldbank.org/en/news/feature/2018/09/16/clean-and-resilient-growth-in-

bangladesh

DoE. (2020). Bangladesh Environment Statistics 2020. Dhaka: Ministry of Forestry and Climate Change.
Retrieved May 10, 2022, from http://www.bbs.gov.bd/site/page/b588b454-0f88-4679-bf20-90e06dc1d10b/-

DoE and the World Bank. (2019). Sources of Air Pollution In Bangladesh. Dhaka: Clean Air and Sustainable
Environment Project, Department of Environment, Ministry of Environment, Forest.

ESDO. (2020). Air Pollution in Bangladesh. Dhaka: Environment and Social Development Organization - ESDO.

Retrieved May 13, 2022, from https://esdo.org/wp-content/uploads/AirPollution-in-
Bangladesh_ESDO_2020.pd
BRTA (2020). NUMBER OF REGISTERED MOTOR VEHICLES IN DHAKA

(YEARWISE)s.https://brta.gov.bd/sites /default/files /files /brta.portal.gov.bd /page/5818c2d3 c813 4cdf 8c89
971036fe83b3/2022-11-16-07-17-b261dd31d136912dfde9931b98e39955.pdf

DOE (2019a). Sources of Air pollution in Bangladesh. Brick kiln & Vehicle emission Scenario. Department of
Environment. Agargaon, Dhaka.
http://doe.portal.gov.bd/sites/default/files /files /doe.portal.gov.bd /page/cdbe516f 1756 426f af6b 3ae9f35a
78a4/2020-06-10-10-14-5¢997af8b7845a59a5f8dd1c41dd7f13.pdf .

Begum BA, Biswas SK, Nasiruddin M (2010) Trends and spatial distribution of air particulate matter in Dhaka
city. ] Bangladesh Academy of Sci34(1):33-48.

Begum BA, Hopke PK (2018) Ambient Air Quality in Dhaka Bangladesh over Two Decades: Impacts of Policy on
Air Quality. Aerosol Air Qual Res18:1910-1920. https://doi.org/10.4209/aaqr.2017.11.0465

DoE (2022). Annual report 2018-2019 Published in March-2022.
http://www.doe.gov.bd/sites/default/files /files/doe.portal.gov.bd /annual reports/2634f02b dbff 4de 1

b505526734e36621/2022-04-04-09-15e0d534e48e77dbl4babbed0654ac77cf.pdf

CASE (2018). Ambient Air Quality in Bangladesh. Clean Air and Sustainable Environment Project. Department of
Environment 2018, Agargaon, Dhaka.

http://case.doe.gov.bd/index.php?option=com content&view=article&id=5&Itemid=9

51


http://dx.doi.org/10.31364/SCIRJ/v11.i12.2023.P1223973
https://doi.org/10.34104/ajpab.023.001012
http://www.isca.me/IJENS/Archive/v4/i5/1.ISCA-IRJEvS-2015-009.php
http://www.isca.me/IJENS/Archive/v4/i5/1.ISCA-IRJEvS-2015-009.php
https://www.bloomberg.com/news/features/2023-03-24/runaway-air-pollution-casts-a-pall-over-dhaka-s-boom
https://www.bloomberg.com/news/features/2023-03-24/runaway-air-pollution-casts-a-pall-over-dhaka-s-boom
https://www.worldbank.org/en/news/feature/2018/09/16/clean-and-resilient-growth-in-bangladesh
https://www.worldbank.org/en/news/feature/2018/09/16/clean-and-resilient-growth-in-bangladesh
https://brta.gov.bd/sites/default/files/files/brta.portal.gov.bd/page/5818c2d3_c813_4cdf_8c89_971036fe83b3/2022-11-16-07-17-b261dd31d136912dfde9931b98e39955.pdf
https://brta.gov.bd/sites/default/files/files/brta.portal.gov.bd/page/5818c2d3_c813_4cdf_8c89_971036fe83b3/2022-11-16-07-17-b261dd31d136912dfde9931b98e39955.pdf
http://doe.portal.gov.bd/sites/default/files/files/doe.portal.gov.bd/page/cdbe516f_1756_426f_af6b_3ae9f35a78a4/2020-06-10-10-14-5c997af8b7845a59a5f8dd1c41dd7f13.pdf
http://doe.portal.gov.bd/sites/default/files/files/doe.portal.gov.bd/page/cdbe516f_1756_426f_af6b_3ae9f35a78a4/2020-06-10-10-14-5c997af8b7845a59a5f8dd1c41dd7f13.pdf
https://doi.org/10.4209/aaqr.2017.11.0465
http://www.doe.gov.bd/sites/default/files/files/doe.portal.gov.bd/annual%20reports/2634f02b%20dbff%204de%201%20b505526734e36621/2022-04-04-09-15e0d534e48e77dbl4ba6bed0654ac77cf.pdf
http://www.doe.gov.bd/sites/default/files/files/doe.portal.gov.bd/annual%20reports/2634f02b%20dbff%204de%201%20b505526734e36621/2022-04-04-09-15e0d534e48e77dbl4ba6bed0654ac77cf.pdf
http://case.doe.gov.bd/index.php?option=com_content&view=article&id=5&Itemid=9

GSC Advanced Research and Reviews, 2024, 19(01), 042-052

Begum B.A., Nasiruddin, Md., Randall, S.,B., Hopke, P.K. (2014) Identification and apportionment of sources from
air particulate matter at urban environments in Bangladesh. Br. J. appl. Sci. technol, 4, 3930-3955. Doi:
10.9734/BJAST/2014/11247.

IQAir (2020a). Air quality in Dhaka. Air quality index (AQI) and PM2.5 air pollution in Dhaka.
https://www.iqair.com/bangladesh/dhaka

DoE (2019a). Sources of Air pollution in Bangladesh. Brick kiln & Vehicle emission Scenario. Department of
Environment. Agargaon, Dhaka.
http://doe.portal.gov.bd/sites/default/files/files/doe.portal.gov.bd/page/cdbe516f 1756 426f af6b 3ae9f35a
78a4/2020-06-10-10-14-5c997af8b7845a59a5f8dd1c41dd7f13.pdf

Jha D. (2018). Areas with diesel generators more polluted: Study. Hindustan Times.
https://www.hindustantimes.com/gurgaon/areas-with-diesel-generators-more-polluted-study/story-
4xnqBb1nDtC7y5tFxNQYzM.html

Bangladesh Power Development Board (2024). Power Generation Units.
http://bd.bpdb.gov.bd/bpdb/power generation unit
UNB Dhaka (2024). Power generation capacity up 20% in 2023.

https://businesspostbd.com/national /development/power-generation-capacity-up-20-in-
2023#:~:text=Together%20the%20new%200ff%2Dgrid,at%20the%20end%200f%202022.

Dhaka US Consulate Air Pollution: Real-time Air Quality Index (AQI). (2024). Estimated on February 18, 2024,
Sunday. https://aqgicn.org/station/bangladesh/dhaka/us-consulate

https://www.researchgate.net/publication/346082426_UNPLANNED_DEVELOPMENT_AND_TRANSPORTATIO
N_PROBLEMS_IN_DHAKA_CITY.

Sajjad Hossan (2022). Economic Impact of Traffic Jam in Bangladesh - Business Inspection BD.

https://businessinspection.com.bd/economic-impact-of-traffic-jam-in-bd /

Gurjar, B. R, Jain, A., Sharma, A., Agarwal, A., Gupta, P., Nagpure, A. S., & Lelieveld, ]. (2010). Human health risks
in megacities due to air pollution. Atmospheric Environment, 44(36), 4606-4613.

World Health Organization (WHO) (2016). Ambient air pollution. A global assessment of exposure and burden of
disease. https://apps.who.int/iris/handle/10665/250141

52


https://www.iqair.com/bangladesh/dhaka
http://doe.portal.gov.bd/sites/default/files/files/doe.portal.gov.bd/page/cdbe516f_1756_426f_af6b_3ae9f35a78a%204/2020-06-10-10-14-5c997af8b7845a59a5f8dd1c41dd7f13.pdf
http://doe.portal.gov.bd/sites/default/files/files/doe.portal.gov.bd/page/cdbe516f_1756_426f_af6b_3ae9f35a78a%204/2020-06-10-10-14-5c997af8b7845a59a5f8dd1c41dd7f13.pdf
https://www.hindustantimes.com/gurgaon/areas-with-diesel-generators-more-polluted-study/story-4xnqBb1nDtC7y5tFxNQYzM.html
https://www.hindustantimes.com/gurgaon/areas-with-diesel-generators-more-polluted-study/story-4xnqBb1nDtC7y5tFxNQYzM.html
http://bd.bpdb.gov.bd/bpdb/power_generation_unit
https://businesspostbd.com/national/development/power-generation-capacity-up-20-in-2023#:~:text=Together%20the%20new%20off%2Dgrid,at%20the%20end%20of%202022
https://businesspostbd.com/national/development/power-generation-capacity-up-20-in-2023#:~:text=Together%20the%20new%20off%2Dgrid,at%20the%20end%20of%202022
https://aqicn.org/station/bangladesh/dhaka/us-consulate/
https://businessinspection.com.bd/author/sajjad/
https://businessinspection.com.bd/economic-impact-of-traffic-jam-in-bd/
https://businessinspection.com.bd/economic-impact-of-traffic-jam-in-bd/
https://apps.who.int/iris/handle/10665/250141

