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Abstract

Bani Walid is located within an arid climatic zone, making it especially susceptible to the
escalating impacts of climate change. These climatic conditions have significant implications
for the integrity and durability of the region’s road infrastructure. Elevated temperatures and
prolonged periods of drought contribute to asphalt softening, cracking, and surface
degradation. Furthermore, extreme weather events such as heavy rainfall, strong winds, and
sandstorms exacerbate the wear and tear of road surfaces.

Climatic variability also accelerates the deterioration of construction materials, leading to a
reduced service life of paved roads. This study aims to examine the relationship between
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climatic factors—particularly temperature and precipitation patterns—and the structural
condition of paved roads in Bani Walid. Special attention is given to the damage caused by
climatic hazards such as droughts, floods, and windstorms.

The central research question is: To what extent do climatic elements affect the paved road
network in the Bani Walid area? In response, the study underscores the importance of
understanding these environmental influences in order to enhance infrastructure planning and
resilience.

The methodology involves collecting and analyzing meteorological and road condition data
over a thirty-year period (1994-2024), employing geographic information systems (GIS),
thematic mapping, and a descriptive-analytical approach to evaluate the current state and trends
of road deterioration.

Keywords: Geographic Information Systems (GIS), climate, weather, main roads.
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