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▪ Bangladesh is a Southeast Asian country with very high population (about 200 

million) within very small active land area. Economy has shifting from 

agriculture to industries.

▪ Megacity Dhaka is also the topmost polluted city in the world causing serious 

health problem. The estimated costs is up to 7.4% of GDP growth (about $14 

billion loss and 96,000 premature deaths annually).

▪ Air quality during wintertime in Dhaka is extremely poor, where the levels of 

PM2.5 is frequently exceeding the WHO 24-hour guideline value (5 µgm-3) by a 

factor of up to 100.

▪ Sea level rise due to 1.5oC increase of global temperature will result into 

inundation of a large area of Bangladesh, soon forcing rehabilitation of about 41 

million people from the southern coastal areas. 

Background



Rapid Urbanization with Insufficient Planning, Modern Lifestyle, Changes the 

economy Changes from Agriculture to Industries.



Which country has the poorest air quality in 2021?

What 
about 
2020, 
2019, 
2018
and 
so on?



1). Traffice emission

2). Indoor cooking – Natural gas or biomass

3). Garbadge or agricultural waste burning

4). Industrial Emission – Brick kilns and others

5). Construction activities 

6). Regional transported pollution

7). Street dusts

Major Sources of Air Pollution in Bangladesh



Capital Dhaka City

Island of the Bay of Bengal

Atmospheric Chemistry Research Group,  
Department of Chemistry, University of Dhaka, 
Bangladesh.

Operating two observatories (Urban Dhaka 
and regional background coastal Island of the 
Bay of Bengal - Bhola).

25 People (PhD/MS/4th Year Projects 
students/research associates/faculties) are 
working in our group on different aspects of 
atmospheric chemistry and air Quality.

Planning to establish one more station at the 
most northern part of the country - Dinajpur.

Dinajpur (proposed)



Bhola Observatory - Island of the Bay of Bengal Observatory



AirPhoton Devices from SPARTAN  Network in Dhaka, Bangladesh 



Air quality monitoring Network in Bangladesh and Southeast

Asia with Duke University supported by US State Department



Transported airmass strongly affect the air quality in Bangladesh

During winter period from November to February - regional haze transported from IGP region to 
the Bay of Bengal passing over Bangladesh. Sometimes PM2.5 goes up to 500 µgm-3.



Diurnal profiles at Darus-Salam for November to March: (a) PM2.5 concentrations and (b) ERA5 boundary

layer heights. The box plots show median, interquartile range, data range, and outliers. Stars show hours

with values above the y axis (7 for PM2.5, 14 for boundary layer height)

Diurnal Variation and Boundary Layer Height in Dhaka



Trend of PM2.5 with strong seasonal variation 



Long-term Trends of Gaseous Pollution in Dhaka

Pavel et al 2021: Front. Sustain. Cities 



SPARTAN Network



Brick kilns Emissions



Toxicity potential (TP) values of indoor
air quality indicators of PM2.5 and PM10

at post-monsoon and winter seasons at
three different hospitals in Dhaka,
Bangladesh, during 2019/2020.

Toxicity Potential (CP)
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Evolution of economic burden (% GDP attributed to ambient air pollution) associated with criteria 

pollutants PM2.5, PM10, CO, O3, NO2, and SO2 in Dhaka for 2008-2019 of people aged 15-64 years.

Economic Burden with Gross Domestic Product (GDP) 



Research Collaboration/Funding Support



Group Members in our Atmospheric Chemistry Research Laboratory,  Department of 

Chemistry, University of Dhaka, Bangladesh



Thanks 
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