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Abstract

This study addresses the analysis of coastal dynamics and their environmental impacts on the site
of the ancient city of Leptis Magna, focusing on the phenomenon of coastal erosion resulting
from climate change. The methodology relied on integrating remote sensing (RS) and geographic
information systems (GIS) techniques through the Digital Shoreline Analysis System (DSAS)
model to analyze changes that occurred along the coastline during the period (1990-2025). The
results concluded that the city's coast is undergoing a clear phase of recession (Erosion) that
threatens the archaeological structures adjacent to the shore; the study recorded recession in 185
cross-sections, representing 69.29% of the total studied coast, with a maximum recession of
179.35 meters. Conversely, 82 cross-sections showed accretion conditions (Accretion),
accounting for 30.71%, with a maximum advance of 146.85 meters. The study revealed that the
average annual erosion rate reached 0.74 meters/year, a numerical indicator reflecting the state of
"coastal fragility"; this rate exceeds the natural capacity of the beach to regenerate, leading to
gradual erosion of the spatial base of the archaeological site. This means that the land loses about
74 cm annually to the sea, a figure considered high in areas containing fixed monuments, as
meters of land will be lost every decade. Based on these data, the coast was classified into three
zones: (erosion-exposed coast, stable coast, sedimentation-exposed coast), necessitating urgent
interventions to protect the areas classified as most at risk.

Keywords: Spatial Analysis, Remote Sensing (RS), Shoreline, Geographic Information Systems
(GIS), Digital Shoreline Analysis System (DSAS).
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