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Abstract

Black carbon (BC) aerosols, characterized by their short-lived nature and dual impact on human health
and climate, pose significant challenges for understanding their behavior and assessing their implications.
We investigate the BC emissions, atmospheric concentration, and their consequential effects on human
health and radiative forcing, focusing on the Indo-Gangetic basin (IGB) as a prominent hotspot for BC
concentration. Utilizing an integrated modeling framework, we address the disparity between simulated
and observed BC surface concentrations over the densely populated IGB, enhancing our ability to quantify
the health impacts in terms of population exposure, morbidity, and mortality. Our findings reveal notable
population exposure to BC, with over 60 million individuals residing in hotspots with concentrations
exceeding 20 pug m3 during winter months. Furthermore, we attribute a significant fraction (62%) of the
total cardiovascular disease mortality burden in megacities to BC exposures, highlighting the urgent need
for mitigation strategies. Semi-urban areas also exhibit substantial BC-attributable mortality, accounting
for approximately 49% of the total burden over the IGB. Our study underscores the pressing need for
targeted interventions to mitigate BC emissions and reduce associated health risks, particularly in densely
populated regions like the IGB. Moreover, elucidating the complex interactions between BC aerosols,
human health, and climate dynamics is essential for informed policy-making and effective mitigation
strategies to address the dual challenges posed by BC pollution.
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