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Abstract

Air pollution in industrial areas is recognized as one of the major environmental
challenges, and land use and its physical characteristics play a key role in the
dispersion of pollutants. The present study was aimed at investigating the impact
of physical land use parameters such as albedo, surface roughness, and surface
moisture on the dispersion of air pollutants in the Sirjan industrial area. The
AERMOD model, a validated dispersion model, was employed to model the
dispersion of pollutants using five years of meteorological data and relevant land
use physical parameters as input. Based on the results, albedo and surface
roughness significantly affected the dispersion of pollutants such as NOx, CO,
and PM1o. Areas with lower albedo (such as barren and industrial zones) exhibited
greater pollutant dispersion due to higher solar energy absorption and the creation
of air currents. In contrast, regions with higher surface roughness (areas with
vegetation cover) demonstrated increased accumulation of pollutants, as the wind
speed was reduced. Besides, the concentration levels of pollutants in the study
area were found to be within environmental standards. This study revealed that
the physical parameters of land use may effectively influence pollutant dispersion
and can serve as useful tools in environmental management and air pollution
reduction. Finally, it is recommended that greater attention be given to these
parameters in the design and development of industrial areas in order to improve
air quality and decline the negative effects of pollutants.
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