Spatiotemporal Dynamics, Source Attribution, and Health Risks of Urban
Atmospheric Particulate-Bound Polycyclic Aromatic Hydrocarbons

Manuj Sharma

Indian Institute of Technology Tirupati, India

Author list (excluding presenting author)
Suresh Jain
Abstract

This study investigates the seasonal variability in emissions of Particulate-bound Polycyclic Aromatic
Hydrocarbons (PAHSs) across diverse land-use categories and assesses the associated carcinogenic risk in
urban settings. PMio and PM,s concentrations were monitored at five distinct locations representing
various urban activities in Vijayawada, Andhra Pradesh, India, including traffic, commercial, industrial,
residential, and urban background sites. Analysis revealed the highest average concentration of 31sPAHs
in industrial area (64.5-24.3 ng/m?3), followed by commercial (47.9-15.5 ng/m?3), traffic (44.1-33.2 ng/m3),
urban background (43.4-19.6 ng/m3), and residential (35.5-17.0 ng/m?) zones. Elevated PAH levels in
urban background areas compared to residential locations suggest the influence of local sources such as
coal and wood burning in slums, along with airport operations, influenced by prevailing wind patterns.
Source apportionment techniques, including Principal Component Analysis (PCA) and Multiple Linear
Regression (MLR), identified vehicular emissions (from gasoline and diesel combustion) as primary
contributors to PAH emissions, with significant contributions also from stationary sources like coal
combustion and biomass burning. Findings are attributed to heavy vehicular traffic along National
Highway (NH-16) and industrial activities relying on coal and biomass fuels within the city. Human health
risk assessment reveals lifetime lung cancer risk (LLCR) estimates exceeding safe limits in both winter and
summer seasons, ranging from 3.01x103 to 1.01x10* in winter and 1.39x1073 to 1.40x10* in summer,
measuring 1.4 to 3 times higher than tolerable thresholds. This emphasises the urgent need for targeted
mitigation strategies to address the adverse health impacts of PAH exposure in urban environments.
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