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Abstract

A substantial number of the country’s brick kilns, located in the Greater Dhaka Region, the capital of
Bangladesh, are causing heightened concern over urban air pollution during the brick manufacturing
period. During the dry season (November to March), brick kilns significantly contribute to elevated levels
of particulate matter, surpassing both WHO guidelines and National Ambient Air Quality Standards,
resulting in poor air quality. This study intended to determine the contribution of PM-2.5 & PM-10
originated from neighboring brick-kilns to the air pollution in Dhaka city from November 2019 to March
2020. The study focused on four areas within Dhaka: Bangladesh Agricultural Research Council
(BARC), Darus-Salam, Narayanganj, and the US Embassy, Dhaka. 48 hours of air mass back trajectories
were computed using the Hybrid Single-Particle Lagrangian Integrated Trajectory (HYSPLIT-4) model and
those trajectories were grouped into 5 clusters. The probability calculation showed that clusters C-1, C-2,
and C-4, all of which traveled over the brick kiln clusters, are the main contributors of both PM-2.5 and
PM-10 pollutants in the BARC area and Narayanganj, as well as contributing significantly to PM-2.5 levels
near the US Embassy in Dhaka. While in Darus-Salam, clusters C-1, C-2, and C-5 emerge as the principal
contributors to pollutant levels. The potential source contribution function (PSCF) and concentration
weighted trajectory (CWT) analysis were conducted to identify the potential sources of both PM-2.5 and
PM-10, revealing a coincidence with the location of the brick kilns. The relative contribution of brick kilns
to PM-2.5 and PM-10 was determined by applying entry Multiple Linear Regression (MLR). The health
effect (both short term and long term) and the burden of disease of both PM-2.5 and PM-10 was
calculated using AirQ+ software developed by WHO. The investigation showed that elevated ambient PM
levels lead to an increased health risk including mortality and morbidity.
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