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Abstract

The Mediterranean region is acknowledged as one of the most vulnerable regions on Earth because it is
recognized as the crossroad of various aerosols. A comprehensive investigation was conducted in
Tetouan, Morocco, located in the western Mediterranean, to better understand the primary sources of
PMy, s aerosols. This study aimed to determine their respective mass load and chemical profile through a
combination of chemical mass closure, source-receptor modeling, and statistical analyses of air mass
back-trajectories. The analysis of air mass back-trajectories revealed four distinct clusters, with the most
prevalent cluster corresponding to polluted air masses originating from the Mediterranean Basin,
characterized by emissions from urban areas and marine vessels out of regions of Spain and Northern
Africa. The application of the PMF source-receptor model identified five main PM,s emission sources:
ammonium sulfate, road traffic/biomass burning emissions, fresh sea salt, aged sea salt, and oxalate-rich
emissions. Chemical mass closure of PM; s highlighted the prevalence of particulate organic matter (POM),
secondary inorganic aerosol (SIA), and elementary carbon (EC), accounting for the majority of the mass.
The low OC/EC ratio suggested carbonaceous aerosols primarily originated from local traffic emissions
rather than being transported over long distances. These findings offer valuable insights into the complex
nature of PM,s aerosol sources and their contribution to loaded mass concentrations. The study
underlines the significance of considering factors such as air mass transport pathways, seasonal variations,
and geographical locations in understanding and interpreting aerosol data in the western Mediterranean.
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