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A B S T R A C T 

The present atmospheric environment of Dhaka, Bangladesh, is one of the 

worst examples of public health crises in the urbanized world. Situated in the 

geological depression of the Indo-Gangetic Plain, the city is exposed to the 

unique meeting point of meteorological entrapment unregulated industrial 

combustion and chaotic vehicular emission. This report is a comprehensive 

analysis of the air quality situation up to early 2026, using more than two 

decades of historical data to anticipate the physiological development of the 

next generation of the city. The results suggest that without a radical structural 

change to the energy and transport industries in the region, the population is 

headed for an irreversible epidemiological transition to chronic respiratory 

failure and systemic toxicity. 

Recent data on current monitoring indicates that Dhaka is in almost a 

continuous state of atmospheric crisis in the dry months, where Particulate 

Matter (PM2.5) levels often go well beyond the world health organization 

(WHO) recommendations by several folds. The chemical nature of this pollution 

is different from those of the other burdened areas - for example, the quagmire 

of Dhaka is a poisonous soup of heavy metals, polycyclic aromatic 

hydrocarbons (PAHs), and elemental carbon - produced mainly from the 

combustion of low-grade fossil fuels and biomass. The source apportionment 

analysis recognizes the brick kiln industry and the transport network that is 

reliant on the use of diesel as the two engines of this crisis, which has been 

aggravated by the complete failure of urban dust control. 

As comparative analysis with the regional counterparts (New Delhi and 

Lahore, etc.) reveals, the whole region is experiencing unfavorable weather 

conditions, but at the same time, the pollution profile of Dhaka is becoming 

more and more characterized by the unregulated growth of point-source 

emitters within the local airshed. The trend analysis of pollution load in the 

period 2000 to 2025 shows that the increase has been upward in nature but the 

rate of the pollution load has been on the rise in the past decade despite the 

cosmetic changes in the policies. 

Perhaps most critically, this report is a modeling of the bioaccumulation 

of impact on a newborn born in 2025. By the year 2055, this person is estimated 

to have a lung burden of insoluble particles and carcinogenic metals that is 

large enough to cause profound pathological changes (anthracosis, or "black 

lung") and marked functional impairment (independence of smoking status). The 

report concludes with a rigorous strategic roadmap, based on the proven 

mechanisms for success used in Mexico City, Tokyo and Bogota, to decarbonize 

the economic growth of Dhaka from its destruction of the atmosphere. 

 

 

 
1. THE PRESENT STATE OF THE 

ATMOSPHERE: A TOXICOLOGICAL 

ASSESSMENT 

 
1.1. Real Time Air Quality Status & Particulate 

Load 

 
As of January 2026 the quality of the air in Dhaka is 

still critically poor. Real-time monitoring data 

consistently puts the city in "Unhealthy" (AQI 151-

200), "Very Unhealthy" (AQI 201-300) or "Hazardous" 

(AQI 300+) categories of US Environmental Protection 

Agency (EPA) Air Quality Index. This is a long term 

condition, rather than a month long temporary event and 
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is a traveler that characterizes the breathing 

environment of the city almost six months of the year. 

The concentration of fine particulate matter (PM2.5), 

i.e. particles with an aerodynamic diameter of < 2.5 

micrometers, is the main metric of concern because of 

their potential to pass through the alveolar-capillary 

barrier in charge of systemic circulation. 

Recent data from the beginning of 2026 shows that 

the fluctuations in the daily PM2.5 concentration are 

very aggressive, often with levels that fall between 

82ug/m3 and 119ug/m3 during daylight hours, with 

nighttime values often exceeding the limit because of 

the lowering of the planetary boundary layer.1 To put 

these levels into perspective, the World Health 

Organization's Air Quality Guidelines of 2021 suggest 

that the annual average should not exceed 5ug/m3 and 

the limit should not exceed 15ug/m3 on a daily basis. 

Dhaka's inhabitants are therefore regularly exposed to 

levels of particulates 15 to 20 times the safety level that 

has been reached through global health consensus. 

The situation is further complicated by the existence 

of Coarse Particulate Matter (PM10) which ranges 

between 88 ug/m3 to 138 ug/m3.1 The ratio of PM 2.5 

to PM10 at Dhaka is also very high, usually exceeding 

0.6. This ratio is a very important diagnostic indicator, a 

lower ratio would indicate a predominance of 

mechanical dust (crustal matter/soil), and Dhaka's high 

ratio confirms that combustion sources (thermal energy 

generation, vehicular engines, and biomass burning) are 

the predominant contributors to the pollution mass. The 

very large number of these particles forms a physical 

haze that affects visibility, interferes with aviation, and 

affects the local microclimate by absorbing solar 

radiation. 

 

The illustration of the extent of the exposure profile 

is shown in Table 1, which is a snapshot of the 

significant air pollutants captured in Dhaka in the 

peak dry season in early 2026. 

 

 

Data synthesized from real-time monitoring report 

(AQI.in, n.d.). Note: Although CO and SO2 have 

lower levels, the two are precursors in the formation of 

secondary particulates. 

1.2. Chemical Composition: The Signature of 

Toxicity 

 

The lethality of the air of Dhaka cannot be grasped 

by the concentration of mass alone. The certain 

chemical composition of the particulate matter 

determines its biological reactivity. The portion of 

particulate matter in Dhaka is not simply the inert 

mineral dust that is found in the dry desert cities, but a 

cocktail of anthropogenic toxins. Detailed source 

apportionment studies and chemical characterization 

have shown that the PM2.5 in Dhaka has a 

heterogeneous mixture of elemental carbon, organic 

carbon, heavy metals and ionic species. 

 

1.2.1. Heavy Metal Enrichment 

 

A defining characteristic of pollution in Dhaka is the 

alarming concentration of heavy metals which are not 

degradable and build up in biological tissues over a 

lifetime. 

 

Lead (Pb): Lead is a dangerous pollutant that has been 

in the Dhaka city even after the leaded gasoline is 

banned in 1999. Its occurrence is fuelled by run-away 

emissions by informal lead-acid battery recycling 

workshops, industrial smelting, and also by the 

resuspension of road dust that contained the past 

deposits of lead. The toxicity of the lead is profound; it 

is a neurotoxin which crosses the blood-brain barrier 

resulting in irreversible cognitive deficits in children. 

Estimates are that exposure to lead is responsible for 

loss of almost 20 million IQ points in the population 

every year (World Bank, 2024). 

Cadmium (Cd) and Chromium (Cr): These are the 

Class I carcinogens that are listed by the International 

Agency for Research on Cancer (IARC). In case of 

Dhaka, they have been detected in the respirable 

fraction of air, coming from the unregulated tannery 

clusters (historically Hazaribagh, now Savar), metal 

plating industries as well as combustion of municipal 

waste containing plastics and batteries. Studies have 

quantified carcinogenic risks of inhalation of these 

metals in Dhaka to be significantly above acceptable 

safety limits (Rahat et al., 2025). 

Arsenic (As) and Nickel (Ni): The combustion of the 

coal used in brick-kilns emits large amounts of arsenic, 

since the soil in which it is baked and the imported coal, 

in most cases, contain high levels of background 

contamination of this metalloid. Heavy fuel oil burning 

in power stations and industrial boilers is linked to 

Nickel. Both elements are systemic poisonous materials 

that cause oxidative stress and DNA damage (Salam et 

al., 2025). 

 

1.2.2. Black Carbon (BC) 

 

Black Carbon, or soot, is a huge proportion of 

PM2.5 mass in Dhaka which is far more than the 

modern vehicle fleet cities. It is a by-product of a partial 
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combustion of the diesel engines (buses, trucks, 

generators) and the biomass burning (brick kilns, 

cooking). BC is not only a climate forcer with a 

warming effect on the atmosphere, but is also a highly 

effective carrier of toxicity. Its porous structure enables 

it to adsorb polycyclic aromatic hydrocarbons (PAHs) 

and other organic poisons and carries them deep into the 

lungs to the lower part of the respiratory system where 

they may remain for years. The large surface area of 

these soot particles creates a platform for catalytic 

reaction formation of reactive oxygen species (ROS), 

which drives the inflammatory response of the lung 

tissue (Samiullah et al., 2022). 

 

1.3.The Gaseous Cocktail 
 

While for some reason the particulate matter takes 

center stage in the public health discussion, gaseous 

pollutants play a key synergistic role. Nitrogen Dioxide 

levels (NOx) are constantly fluctuating, indicative of the 

intense diesel combustion of the city. NOx is a 

precursor gas and in the presence of sunlight it reacts 

with Volatile Organic Compounds (VOCs) to form 

ground level Ozone (O3), which is a corrosive gas and 

physically damages the epithelial lining of the lungs. 

Furthermore, Sulfur Dioxide (SO2) and NOx are 

oxidized in the atmosphere to form secondary inorganic 

aerosols (sulfates and nitrates) to increase PM2.5 mass 

and its acidity. This acidity can dissolve metals making 

them more bioavailable and toxic when they are 

inhaled. 

 

2. ETIOLOGY AND SOURCE 

APPORTIONMENT: THE ENGINES OF 

POLLUTION 
 

The ways in which the air shed of Dhaka is being 

degraded is not an accident but rather calculated and the 

choice of a particular industrial and urban pattern to be 

developed. It is important to identify these sources 

precisely to better understand the crisis. 

 

2.1. The Brick kiln Sector: The Seasonal Super-

Polluter 

 

The single biggest source of air pollution in Dhaka 

comes especially from the brick manufacturing cluster 

in and around the city, especially during the crucial 

winter months. There are more than 7000 brick kilns in 

Bangladesh having a heavy concentration in the North 

and North-West of Dhaka (e.g. Savar, Gazipur) 

(Department of Environment, 2017). These kilns are 

seasonal in operation from November to April which is 

exactly the period of meteorological minima of 

dispersion. 

The vast majority of these kilns use outdated 

production technologies in the form of the Fixed 

Chimney Bull Trench Kiln (FCBTK) or poorly 

managed Zigzag kilns. They are fired with low-grade 

coal, often that contains a high amount of sulphur and 

ash, and - in illicit cases - with tires or waste oil. The 

combustion process is not efficient and massive plumes 

of Black Carbon are emitted, along with SO2 and CO2. 

Beyond the issue of air pollution, there is also the fact 

that this industry removes fertile topsoil from 

agricultural land, an ecological disaster on two fronts. 

The smoke from these kilns is blown by the prevailing 

north-westerly winds straight into the city of Dhaka, 

thereby fumigating the urban core for 5 months out of 

the year (Department of Environment, 2020). 

 

2.2. The Transport Sector: A Combustion Crisis 

 

While kilns surround the city, the transport sector 

pollutes it from within. Dhaka's vehicle fleet has a "bus 

war" system, in which private bus operators compete for 

passengers, using aging and poorly maintained diesel 

buses. 

The Diesel Dependence: Despite a brief push for 

Compressed Natural Gas (CNG) in the early 2000s, the 

bus and truck fleet is still very reliant on diesel. The 

diesel fuel in the region also tends to be contaminated 

with higher levels of sulfur that are not allowed by 

international standards, which is poisoning catalytic 

converters and rendering the use of advanced emission 

control devices such as Diesel Particulate Filters (DPF) 

impossible. 

The "Super-Emitters": A small part of the vehicle 

fleet - it can be estimated at 10-15 per cent. - produces a 

disproportionate quantity of emissions. These "super-

emitters" are readily identified by the heavy black 

smoke they belch from their exhausts, and are a sign of 

incomplete combustion caused by worn-out piston 

rings, clogged injectors or tampered engines. 

Congestion: The extreme congestion in Dhaka means 

that vehicles spend a good amount of their operating 

time sitting in traffic or accelerating from a stop. These 

are the periods during engine operation when emission 

control is least efficient and pollution emission is 

greatest (Rahman et al., 2021). 

 

2.3. Urban Dust and Construction 

 

Dhaka is in a state of permanent construction. Mega-

projects like the Metro Rail, elevated expressways and 

omnipresent real estate developments produce 

humongous amounts of fugitive dust. This is not simply 

soil, but often mixed with cement and sand, and 

demolition material. The city's road network also is a 

major source of re-suspended dust. As vehicles pass 

over broken or unpaved shoulder areas of the road, they 

break up the silt into small particles (silt loading) which 

are then picked up into the air. This "road dust" also 

tends to carry along with it "heavy metals deposited by 

decades of vehicular emissions" that render it 

chemically toxic unlike inert rural soil (Rahman et al., 

2021). 
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2.4. The Regional Airshed: Transport in the Cross-

border 

 

Dhaka is not in the empty space. It belongs to Indo-

Gangetic Plain (IGP), a large airshed which extends 

from Pakistan across India to Bangladesh. During the 

winter, the IGP meteorology is a trap. A thermal 

inversion layer develops over the area, with a layer of 

warm air over a layer of cold air near ground level, 

which prevents the rise and the dispersal of pollutants. 

Within this "atmospheric lid" are pollutants from 

burning of crop residue (stubble burning) in north 

western India and Pakistan and emissions from coal-

fired power plants across the border, being transported 

east along the prevailing winds. This regional transport 

is the "background" pollution load of Dhaka, which 

means that even if the local sources were completely 

shut down, the city would still experience high pollution 

levels during the regional smog episodes (Samiullah et 

al., 2022. 

 

3. ANALYSIS OF EVOLUTION: THE 

TRAJECTORY OF DEGRADATION 

(2000-2025) 
 

When evaluating two decades of the past statistics, 

the tendency is disturbing: although there has been the 

occasional intervention to work on the policy, the cycle 

of the air quality in Dhaka is generally downward. The 

percentage change of the increase in the concentration 

of the particles has not reached its limit but exhibited 

intervals of steep increase. 

 

3.1. The Intervention and Rebound Period (2000-

2010) 

 

This was a rare environmental win that Dhaka 

arrived at in the early 2000s. Two-stroke three-wheelers 

(baby taxis) that were notorious due to their blue smoke 

fumes were banned by the government and had to be 

replaced by vehicles ran on CNG. At the same time, the 

gasoline lead was eliminated. Those actions have led to 

a quantifiable air quality improvement in 2002- 2005, 

especially of the coarse PM and ambient lead levels 

(Begum & Hopke, 2018). 

This success was however short lived. Between the 

years 2006 and 2010 these gains were surmounted by 

the rapid urbanization of Dhaka. The population saw a 

drastic growth that saw a tremendous growth in the 

number of personal vehicles and construction boom that 

required a billion plus bricks. The benefits of cleaner 

personal cars were offset by the bare mass of new 

sources of emitters and the uncontrolled growth of the 

brick industry. 

 

3.2. The Decade of Acceleration (2011-2020) 

 

The air quality became even worse in the period 

between 2011 and 2020. Monitoring studies conducted 

over a long period in this period show that all criteria 

pollutants showed a statistically significant increase. 

 

Trend Statistics: The annual rate of change (slope) of 

PM 2.5 (17 years) was determined as 1.83 +- 0.15 

ug/m3/year and PM 10 (17 years) at 2.35 +- 0.24 

ug/m3/year.11 

 

Implication: This is a slight yearly increase that would 

cause damage to compound over time. It is a 20 ug/m3 

shift in the underlying burden of pollution of almost 20 

ug/m3 over a decade - a colossal change in the exposure 

of the population to health. The number of clean days 

was reduced and the number of hazardous days was 

increasing and more acute. 

 

3.3. The Current Crisis (2021-2025) 

 

The situation has become entrenched into a chronic 

crisis in the last five years. Even in the COVID-19 

lockdowns of 2020, although temporary ameliorations 

were noted, the AQI levels have returned to record 

highs, frequently reaching over 300 over the course of 

days.15 The winters of 2023, 2024, and 2025 have had 

record-breaking levels of AQI, often exceeding 300 

during periods of days. The trend line is no more linear 

and has spikes of very high volatility due to the 

meteorological stagnation caused by climate changes. 

 

The illustration of the extent of the exposure profile 

is shown in Table 2, which is a snapshot of the 

significant Historical evolution air quality trend in 

Dhaka from 2000-2025. 

Long-term period surveyed data and recent real-

time survey data synthesized (Rahman et al., 2021). 

 

4. CONTRASTING EVALUATION: WORLD 

LEADERS AND REGIONAL 

EQUIVALENTS 
 

In order to put Dhaka in relative context, it would be 

prudent to compare it with the cleanest cities in the 
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world and its neighbors in the region with whom they 

share airspace. 

 

4.1. The Global Gold Standard: Top 10 Cleanest 

Cities 

 

Cities that are regularly rated among the top 10 in 

the list of the best air quality, like San Juan (Puerto 

Rico), Auckland (New Zealand), Sydney (Australia), 

and Helsinki (Finland), have features that are in total 

contrast of Dhaka (Airly, n.d.). 

Geographic Advantage: These cities are coastal or 

islands as many of them enjoy the good oceanic winds 

that continually cause an exchange of pollutants. Dhaka 

on the other hand is an inland delta city with low speed 

winds in the most polluted months. 

Source Control: The urban centers have eradicated the 

point-source pollution in the urban areas to a large 

extent. The power plants are remote or renewable power 

stations, heavy industry strictly zoned. The residential, 

industrial, and brick-manufacturing areas are mixed 

randomly in Dhaka. 

Transport Standards: Cleanest cities have Euro 6 or 

equal vehicle standards of emissions. The fleet of Dhaka 

is an amalgamation of pre-Euro and Euro 2/3 standards 

with the enforcement being the weak link. 

Central Point: Geography is a factor, but the cleanest 

cities are able to retain their position by policy. They do 

not permit burning of crops, they lack open-pit brick 

kilns, and they do not condone vehicles that are super- 

emitters. The crisis in Dhaka is more a policy than a 

geographical failure. 

 

4.2. The Toxic Triad Dhaka, Delhi, and Lahore 

 

The triad of dhaka, New Delhi and Lahore 

constitutes a toxic triad in South Asia. These are 

connected by the same geography (the Indo-Gangetic 

Plain) and the same meteorology (winter inversion), but 

are characterized by different local drivers (Greenpeace, 

2024). 

Delhi: Delhi pollution is mainly caused by the burning 

of agricultural stubble in adjacent states 

(Punjab/Haryana) that occurs during early winter 

coupled with vehicular emissions. Delhi has tried 

aggressive measures including the Graded Response 

Action Plan (GRAP), the ban of diesel automobiles 

older than 10 years of age and replacement of the public 

transport to CNG. As a result, there is a minimal 

stabilization in the trend in Delhi but levels are still 

dangerous. 

Lahore: Lahore carries the burden of crop burning with 

that of Delhi but has worse quality of fuel and reduced 

control on the industry. In recent years, Lahore has 

often been ranked as the largest polluter in the world 

coming after Delhi because of the absence of a 

coordinated policy in response and also through its low-

grade fuel being used in power generation (Prothom 

Alo, n.d.). 

 

Dhaka: The time when pollution is worst, in Dhaka 

(January/February) than in Delhi (November/December) 

is due to the peak running of the brick kilns rather than 

crop burning. As there is a stubble problem in Delhi, 

there is also a brick problem in Dhaka. Dhaka does not 

respond to emergencies as Delhi does; where schools 

are closed and construction is stopped in the middle of 

the season during the smog, Dhaka rarely responds well 

to such draconian ways of controlling the situation. 

 

5. ESTIMATED MORBIDITY AND 

MORTALITY 

 
5.1. Mortality 

 

The present-day health impact evaluations provide 

the estimation of the ambient fine particulate matter 

(PM2.5) the exposures in Bangladesh lead to about 

102,456 premature deaths every year (Centre for 

Research on Energy and Clean Air, 2025). 

In order to measure the human cost going forward, 

we may extrapolate this figure annually to a decade 

(2026-2035). Under the assumption that the quality of 

the air will not change significantly as the policy 

concerning the air quality will not be altered, the 

calculation of the decadal loss of life is: 

 

Decadal Mortality=102,456/year x10 years~1024,560 

deaths. 
 

This forecast means that more than one million 

individuals in Bangladesh can die premature deaths in 

the coming decade as a result of air pollution. This 

number is probably a low figure, since it does not 

include the climate penalty (thickening air quality 

because of the climate change), or the fast 

overpopulation of Dhaka (World Bank, 2024). 

 

5.1.1. Disease Breakdown: Pathology of Death 

 

Quite on the contrary, respiratory failure is not the 

major cause of death but a cardiovascular collapse. The 

UFPs (PM 2.5) move out of the lungs into the systemic 

circulation resulting in chronic inflammation and 

oxidative stress.    

 

The approximate number of deaths is given below 

(CREA, 2025; Ministry of Environment, Forest and 

Climate Change [MoEFCC], 2024): 

 

Ischemic Heart Disease (IHD): =29,920 deaths/year 

(29.2%) 

● Mechanism: Chronic exposure increases 

atherosclerosis (deposition of plaque), which 

results in lethal myocardial infarctions.    

 

Stroke: ~23,075 deaths/year (22.5%) 

● Mechanism: Pollutants raise blood viscosity 

and systemic hypertension which initiate 

ischemic and hemorrhagic strokes. 



 

 6 

Chronic Obstructive Pulmonary Disease (COPD): 
=20,976/e=20.5) deaths/year. 

● Mechanism: When toxic particles are inhaled 

over a long period of time irreversible lung 

tissue damage (emphysema and airway 

inflammation) occurs even in non-smokers.    

 

Lower Respiratory Infections (LRI): 9720/year(9.5) 

deaths. 

● Mechanism: PM 2.5 affects alveolar 

macrophage, weakening the immune system to 

eliminate pathogens, which complicates 

common infections and makes them fatal.    

 

Child Death (under 5 years)~5, 258 deaths/year 

● Mechanism: Acute lower respiratory infection 

(pneumonia) is the major cause of death in 

infants because of excessive toxicity of their 

developing lungs. 

 

Lung Cancer: ~3,063 deaths/year (3.0%) 

● Mechanism: Class I carcinogens (e.g., 

Cadmium, Arsenic) can be found in the air of 

Dhaka and directly cause the damage of the 

DNA of the lung epithelial cells. 

 

5.2. Economic Consequence 

 

World Bank (2024) estimates that environmental 

health hazards cost Bangladesh the equivalent of 17.6 

percent of its GDP in the year 2019 with the air 

pollution contributing 8.32 percent of the GDP. Such 

economic bloodshed is an indicator of lost productivity, 

health care costs and welfare losses due to premature 

death. 

 

6. THE 30 YEARS BIOLOGICAL 

PROJECTION: THE ANIK MODEL 
 

In order to personalize the numbers, we extrapolate 

the health trends of one of our hypothetical male 

offspring, named Anik, who will be born in the year 

2025 in January in Dhaka. The model is a combination 

of the findings on deposition, retention, and toxicity of 

particles to come up with an approximation of his 

physiological condition at age 30 (Year 2055) given that 

the present-day trends of pollution are carried on. 

 

6.1. Methodology of Exposure 

 

Inhalation Rate: Infants and children are observed to 

have higher rate of rest metabolism and oxygen demand 

at a kilogram of body weight as compared to adults. 

Anik will be breathing much more polluted air 

depending on his size of lungs in comparison to those of 

his parents. 

Exposure Concentration: We take an average 

exposure of 90 ug/m3 of the PM2.5 over the lifetime of 

the person with seasonal peaks and indoor infiltration. 

 

Deposition Fraction: It has been found that in the case 

of ultrafine particle (0.1 um) the proportion of 

deposition in the alveolar region may range up to 30-

50%. These particles circumvent the mucociliary 

escalator of the upper airways and are deposited in the 

deep gas-exchange part (Wiebert et al., 2006). 

 

6.2. Phase I: The Stunted Beginning (Age 0-12) 

 

At the age of 10, the lungs of Anik are at the critical 

stage of development (alveolization). Long-term 

exposure of PM2.5 and NO2 leads to a chronic 

inflammatory reaction of the immature lung tissue. 

Lung Function Deficit: Epidemiological models find 

that children growing up in these types of environments 

experience a non-recovery loss in growth of lung 

functions. At 18 years old, the Forced Expiratory 

Volume in 1 second (FEV1) of Anik will be 10-15% 

smaller than that of an equivalent child in a clean 

environment (Adam et al., 2015). This is not a short-

term condition but rather a permanent inconvenience of 

his vital capacity. 

Immune Suppression: The heavy metal content (Lead, 

Arsenic) of the inhaled dust inhibits the activity of the 

immune cells, the alveolar macrophages, which clear 

the pathogens. Anik will be extremely vulnerable to 

pneumonia and respiratory diseases that will lead to a 

lot of antibiotic administration and absenteeism at 

school. 

 

6.3. Phase II: The Accumulation (Age 12-30) 

 

The accumulated mass of retained particles becomes 

the pathology as Anik reaches the age of adulthood. The 

amount of insoluble particles that can be removed by 

the lung is limited. The particles are trapped in the 

tissue when the rate of deposition is higher than the rate 

of clearance (also referred to as macrophage overload). 

Anthracosis ("Black Lung"): Autopsy structural 

studies of the residents of highly polluted cities such as 

Mexico City and Sao Paulo have reported anthracosis 

where the lung tissue is blackened with the deposition 

of carbonaceous particles (Churg et al., 2003). Anik will 

look like a heavy smoker when he is aged 30, even 

though he may never have smoked. 

Quantification of Burden: According to retention 

models, at the age of 30, Anik might have some grams 

of elemental carbon and metal oxides in his lungs and 

lymph nodes. No microscopic trace, it is a macroscopic 

encumbrance which can be seen by the naked eye. 

Chemical Bio-accumulation: 

1. Carcinogenesis: Chromium ( VI ) and Nickel are 

retained in the lung tissue causing a persistent 

foci of oxidative stress and DNA damage. His 

lifetime lung cancer risk will increase by many 

folds above the rest of the world (Rahat et al., 

2025). 

2. Systemic Toxicity: The ultrafine particles (less 

than 0.1 um) can be moved out of the lungs into 

the blood. These particles which carry adsorbed 
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organic toxins are taken to the heart and the 

brain. At the age of 30, Anik will have the signs 

of early atherosclerosis (hardening of the arteries) 

and systemic inflammation, the forerunners of 

early heart attack and stroke.33 

 

6.4. The Verdict: Age 30 (Year 2055) 

 

At age 30, Anik is not "healthy." He has the lungs of 

a 50-year-old and of a 45-year-old, a vascular system. 

He is a restrictive lung disease pattern, which decreases 

his physical endurance and output. The exposure to lead 

in his early years could have impaired his mental ability. 

He is the human face of the Dhaka Airshed Failure. 

 

7. GLOBAL SUCCESS STORIES: 

REDEMPTION THEME 
 

The above path is not predetermined. Other 

megacities have looked down other abysses and 

withdrawn. 

 

7.1. Mexico City: The "ProAire" Blue print 

 

In 1992, the UN included Mexico City as the most 

polluted city on earth. It is also (analogous to the 

trapping effect of the IGP) geographically a high-

altitude bowl. 

The Intervention: Successive ProAire programs were 

developed by the government. They moved heavy 

industries and refineries out of the valley, instituted the 

“Hoy No Circular” (No-Drive Day) program to decrease 

the number of vehicles on the road and vigorously 

eliminated leaded gasoline. 

The Findings: Between the years 1990 and 2015, the 

level of lead, SO 2, and CO decreased by 98, 86, and 74 

percent respectively. Although the levels of ozone 

remained a challenge, they greatly decreased. 

Lesson to Dhaka: Moving out is effective. The bloc of 

the brick kilns cannot be vacated at the direct upwind of 

Dhaka (Centre for Public Impact, n.d.). 

 

7.2. Tokyo: The "No Diesel" Campaign 

 

At the beginning of the 2000s, Tokyo was suffocated 

by diesel emissions. 

The Intervention: Governor Shintaro Ishihara 

organized a Say No to Diesel campaign. The metropolis 

banned strict particulate bans, which literally prohibited 

the entry of older diesel vehicles into the city. They 

established roadblocks and would impose huge fines on 

offenders. 

The outcome: The levels of PM decreased quickly. The 

visual smog had been cleared up, and the sky was blue 

again. 

 

What Dhaka needs to learn is that it is effective to 

attack the type of fuel (diesel) that results in the issue. 

Dhaka should also face the same brutality with its diesel 

bus fleet (Tokyo Metropolitan Government, n.d.). 

7.3. Beijing: The Clean Air Action Plan 

 

In 2013, the Airpocalypse in Beijing caused a war on 

pollution. 

The Intervention: The government prohibited the use 

of coal-fired heating in the city and the neighboring 

provinces substituting it with natural gas and electricity 

(Coal-to-Gas switching). They also scrapped millions of 

used cars and decreased the technology of steel 

manufacturing in the area. 

The Summary: PM2.5 levels in Beijing decreased 

more than 50% in the period 2013-2021. When this 

increase is maintained, the life expectancy is expected 

to rise by more than 4 years. 

After Dhaka: The greatest lever is fuel switching. 

Dhaka needs to shift its coal-fired brick kiln to non-fired 

technologies as soon as possible (EPIC, n.d.). 

 

7.4. Bogota: BRT and Electrification 

 

Bogota had the same situation; there was anarchy in 

its transport sector just like Dhaka. 

The Intervention: The city introduced the system of 

TransMilenio Bus Rapid Transit (BRT) and 

systematized the bus madness into a system of efficient 

corridors. They have recently shifted towards 

electrifying this fleet by buying hundreds of electric 

buses to substitute diesel buses. 

The Outcome: Increased efficiency of commuters and 

minimized emissions on the street level. 

Lesson to Dhaka: Dhaka cannot resolve pollution using 

the privatized cars. It must have a high standard, 

electrical, backbone of public transport (Latamobility, 

n.d.). 

 

8. PRACTICAL IMPLICATIONS 
 

The strategic roadmap of Dhaka is suggested as the 

following based on the forensic examination of the 

sources and the experience of the world leaders. 

 

8.1. Short-term (The Stop the Bleeding) Phase 

 

Fiscal Reform of Bricks: The government needs to 

subsidize the market in favour of Non-Fired Blocks 

(Concrete/Hollow Blocks). The existing situation is that 

concrete blocks have a high VAT thus being not 

competitive with clay bricks. This must be turned 

around in the policy: block zero VAT and punitive 

Carbon Health Tax on clay bricks. This will propel the 

market change more than bans (The Climate Watch, 

n.d.). 

The "Super-Emitter" Purge: Traffic police should be 

allowed to impound the 10 percent of buses that are 

smoking openly. Such vehicles have a disproportionate 

input to the load of Black Carbon. These vehicles 

should be permanently retired with a so-called Cash-for-

Scrappage scheme financed by the global climate fund. 
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Dust Control Responsibility: Construction permits 

should be linked with dust control. The contractors that 

do not cover the debris or spray water must be 

immediately given work-stop orders. 

 

8.2. Structural Reforms (The Phase of the System 

Reset) 

 

Electric Bus Corridor: The initial pilot electric bus 

projects will have to be expanded to a complete system 

of Green Corridor. Dhaka is supposed to use the World 

Bank and ADB funding to acquire a fleet of 2,000+ 

electric bus, which will be franchised to wipe out the 

existing cutthroat competition to secure passengers 

(Energy & Power, 2023). 

Smog Diplomacy in the Region: Bangladesh will 

never be able to unilaterally address the cross-boundary 

problem. It has to start a South Asian Airshed Dialogue 

with India and Pakistan in order to plan the schedules of 

crop burning and exchange meteorological information 

to run predictive modeling. 

Clean Fuel Standards: The importation of high sulfur 

diesel should come to an end. Bangladesh should work 

on upgrading its existing refinery capacity or 

importation standards to allow the availability of Euro-6 

equivalent fuel which must meet one of the 

requirements of modern emission control technology on 

trucks. 

 

8.3. Long-term Vision (The "Anik" Protection 

Plan) 

 

Decentralization: Dhaka is unsustainable in terms of 

population density. The only solution is to develop the 

satellite cities that will be linked through railway (not 

highway) transportation to make the pollution density 

lower. 

Green Infrastructure: The city needs to re-purpose its 

wetlands and canals. The use of water bodies and green 

zones as natural dust sinks and cooling bodies lowers 

the urban heat island effect that triggers the formation of 

ozone. 

Integration of the Public Health: The healthcare 

system is forced to adjust to the air reality. The 

screening of lung functions should be a compulsion in 

schools where the most vulnerable children should be 

identified and shielded at an early age. 

 

The Air quality crisis of Dhaka is a human created 

catastrophe caused by the old-fashioned technologies 

and the inertia of the regulations. It is, however, 

solvable. Paving clean air is the road pavement with 

concrete blocks, electric motors, and political 

determination to see human lungs as the most valuable 

thing rather than as temporary income. The price of not 

taking any action is a generation crippled by even the air 

they breathe. 

 

 

9. STUDY LIMITATIONS AND FUTURE 

RESEARCH DIRECTIONS 

 
9.1. Study Limitations 

 

The existing literature on the air quality in Dhaka 

is limited to the lack of regular and long-term 

monitoring of gaseous pollutants (e.g., NO2, SO2, O3) 

because past surveillance has primarily been focused on 

the mass concentrations of the particles but not on their 

chemical composition (Begum & Hopke, 2018). 

Moreover, majority of the health impact assessment of 

the area is based on global exposure-response functions 

that are based on North America or European cohorts. 

This extrapolation can be an inaccurate estimation of the 

true burden of the disease in Bangladesh where the 

toxicity of particulate matter, which is highly 

concentrated in heavy metals produced by the kilns and 

the road dust, is not the same as in the world (Tasnim et 

al., 2024). Also, high-resolution spatial data is absent to 

precisely measure the "urban canyon" effect and the 

particular contribution of transboundary pollution by the 

Indo-Gangetic Plain in high winter periods (World 

Bank, 2024). 

9.2. Future Research Directions 

 

The future research should focus more on 

instituting local epidemiological cohort studies to 

establish region-specific dose response relationships, 

especially in the case of vulnerable groups like neonates 

and outdoor employees. There should also be a study on 

more advanced forms of apportioning the source with 

continuous chemical specification to be able to 

differentiate among local emissions (e.g., construction 

dust, vehicular emission) and regional transport 

(Ministry of Environment, Forest and Climate Change 

[MoEFCC], 2024). Lastly, the study should be 

conducted with stringent impact studies to determine the 

effectiveness of new policy interventions, including the 

financial switch between clay bricks and concrete 

blocks (Sulaiman et al., 2024). 

10. CONCLUSION 

 
The environmental pollution of Dhaka has ceased 

to be a seasonal irritant to become a chronic social 

health crisis that is likely to put the future biological 

sustainability of the Dhaka generation into question. 

The historical experience between 2000 and 2025 shows 

that some occasional measures, including the two-stroke 

engine ban can provide temporary relief, but is not 

enough to counter the exponential nature of unregulated 

industrialization and car traffic (Begum & Hopke, 2018; 

Ministry of Environment, Forest and Climate Change 

[MoEFCC], 2024). The numbers affirm that the air in 

Dhaka has a unique chemical composition, rich in 

carcinogenic heavy metal and black carbon that 

infiltrates all organs and transforms the bodies of the 
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citizens into toxic fountains (Centre for Research on 

Energy and Clean Air, 2025). 

The comparative study in relation to major cities in 

the world such as Tokyo and Mexico City shows that 

that is not the fate of geography. Although Dhaka is 

unfortunate to endure the meteorological drawback of 

the inversion of the winter of the Indo-Gangetic Plain, it 

is mainly the technological stagnation that results in 

pollution. Fixed-chimney brick kilns and the messy and 

diesel-reliant bus system are not necessarily inevitable, 

but policy decisions (UNEP, n.d.; Yorifuji et al., 2016). 

The example of Bogota TransMilenio and Beijing 

emission control policies demonstrates that the decisive 

structural changes can make the economy grow without 

linking it to the destruction of the atmosphere (Energy 

Sector Management Assistance Program, 2009; UN 

Environment, 2019). 

To the hypothetical newborn Anik, the existing 

business as usual is a sentence to life-long respiratory 

inadequacy and general inflammation. In terms of 

prediction, it is possible to claim that unless radical 

changes are implemented immediately, i.e., the fiscal 

incentivization of concrete blocks in comparison with 

clay bricks and the electrification of the public 

transport, the health burden will take almost 17.6% of 

the GDP of the country (World Bank, 2024). 

After all, the way out of this situation is to start 

seeing air quality as not a checkbox related to the 

environment, but a core pillar of national security. 

Dhaka needs a complete system re-boot where lung 

health overcomes short-term industrial convenience and 

the super-emitters that hostage the air in the city should 

be forced to do so. The inaction at this point will not 

only darken the sky, but will forever cripple the physical 

and mental capabilities of the people who are supposed 

to be the ones who will shape up the future of 

Bangladesh. 
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