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Locating new sports facilities based on environmental criteria
using GIS

Abstract

This study aimed to identify optimal locations for constructing new sports facilities in Semnan City using
Geographic Information System (GIS) technology, based on environmental criteria. The research was applied in
nature, cross-sectional in execution, and qualitative in data collection. Conducted over two years (2022—-2023),
the study utilized 1:25,000 scale geospatial layers acquired from the Armed Forces Geographical Organization
and Semnan Province authorities through official university correspondence.

A multidisciplinary team of 28 experts from urban management, sports sciences, geography, urban planning,
architecture, and urban design collaborated on the study. ArcGIS 9.2 software was used to overlay environmental
and locational criteria. Indicators included proximity to roads, distance from existing sports complexes and
industrial zones, elevation, wind speed, aerosol optical depth (AOD), and distance to the city center.

The AOD data, derived from NASA’s MODIS sensor, was particularly instrumental in estimating airborne
particulate matter concentrations (notably PM2.5), which directly impact urban air quality. Wind speed data from
the University of Idaho further contributed to assessing site suitability. Proximity to the city center was considered
advantageous due to economic and accessibility benefits, while industrial proximity and high AOD values were
considered risk factors for public health and environmental quality.

The spatial analysis revealed that approximately 5.36 km2 of urban land demonstrated high potential for sports
facility development, followed by another 12.02 km? as moderately suitable zones. The results underscore the
importance of incorporating environmental variables in site selection to optimize urban sustainability and public
health outcomes.

In conclusion, air pollution remains a significant barrier to safe and healthy physical activity in urban areas.
Though outdoor exercise has proven psychological and physiological benefits, it may pose health risks in polluted
environments. Therefore, site selection for sports infrastructure must consider air quality, wind dynamics, and
urban accessibility. Remote sensing and GIS-based models serve as critical tools in ensuring that new sports
facilities contribute positively to public well-being, environmental resilience, and equitable urban development.

Keywords: Sports facility location, air pollution, environmental, GIS.
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