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Abstract

Accra, Ghana's capital, home to about 2.7 million inhabitants, is one of the fastest-growing cities in sub-
Saharan Africa (SSA). With increasing anthropogenic emissions from heavy vehicular traffic, industrial
processes, road and re-suspended soil dust, open burning of refuse, and biomass burning for domestic
and commercial cooking, air pollution levels are increasing, culminating in an estimated 28,000 premature
deaths annually in the country. Based on a 2-year study, we report the mass concentration levels, chemical
composition, and sources of ambient PM, s across three distinct sites in Accra: Adabraka (AD), Dansoman
(DA), and the University of Ghana campus (UG). The study employed gravimetric analysis and energy
dispersive X-ray fluorescence (EDXRF) to dissect PM,scomposition and assessed seasonal fluctuations
including the impacts of the Harmattan period. Throughout the study period, PM,sconcentrations
consistently exceeded Ghanaian and World Health Organization standards, with vehicular emissions and
biomass burning identified as primary culprits. Utilizing Enrichment Factor (EF) modelling and the U.S.
EPA's positive matrix factorization (PMF) 5.0 model, the study delineates anthropogenic influences and
identifies six major sources, including biomass burning, solid waste burning, sea salt spray, vehicular
emissions, soil dust, and re-suspended dust. Notably, while natural origins dominate at DA and UG, AD
sites exhibit marked enrichment from human activities. These findings underscore the urgent need for
targeted interventions to mitigate the health risk of ambient particulate matter exposure and to safeguard
public health against the silent menace of air pollution.
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