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ABSTRACT

This study aims to identify the spatial patterns, influencing factors, and environmental
impacts of urban expansion in Al-Bayda City from 1980 to 2022. The study employs spatial
technologies based on the descriptive-analytical approach, through the analysis of satellite
imagery from Landsat and Sentinel-2B satellites. This analysis is used to extract data on
urban expansion, vegetation cover, and affected agricultural lands.. The findings reveal a
significant increase in urban expansion, with the built-up area growing from 11.16 km? in
1980 to 35.50 km? in 2022, marking a 68.58% growth rate. A notable acceleration in urban
sprawl was observed after 2010, primarily driven by a sharp population increase from 86,309
to 292,066 inhabitants. From an environmental perspective, urban expansion has led to the
loss of 16.97 km? of natural vegetation and 11.82 km? of agricultural land, both of which
have been converted into urban areas. The study also highlights the critical role of natural
factors in constraining urban sprawl, with steep slopes and streams as key determinants
shaping the spatial distribution of urban expansion. These topographical constraints
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significantly influence the direction and extent of urban growth. Based on these results, the
study highlights the urgent need for effective urban planning policies, including strict land-
use regulations, the preservation of green spaces, and the promotion of strategic expansion
toward environmentally suitable areas. Additionally, it emphasizes the importance of
analyzing urbanization patterns in Libya’s medium-sized cities and advocates for the
integration of geospatial technologies into urban governance and planning processes to
achieve a balance between urban growth and environmental sustainability.

Keywords: Urban expansion, Environmental impact, Geographic Information Systems
(GIS), Remote sensing, Al-Bayda City, Libya.
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