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Geographic Dispersion Modeling of Air Pollutants from Oil and Gas Fields and Their
Impact on Nearby Communities - A Study of the Sirte Basin, Libya

Abstract.

"This study modeled the geographical dispersion of air pollutants (SO., NOx, PM2.5)
originating from oil and gas industry activities in the Sirte Basin, Libya, to assess their impact
on neighboring communities by employing an integrated methodology that combines
Geographic Information Systems (GIS) with the advanced atmospheric dispersion model,
AERMOD, a computational simulation of the spatial dispersion of pollutants was developed.
The results revealed a distinct ‘pollution footprint' predominantly oriented towards the south
and southwest, placing the oasis regions, specifically Jakhira and Marada, within the direct
impact zone. The study identified 'hotspots' where pollutant concentrations, particularly of SO2
and PM2.5, exceed the guideline limits set by the World Health Organization (WHO),
indicating tangible health and environmental risks to the population and the fragile agricultural
ecosystems. The research concludes by emphasizing the necessity of activating environmental
monitoring, adopting emission reduction technologies, and integrating the environmental
dimension into the future planning for the region.
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