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Detection of Medium—Term Sedimentary Environment Changes
in Coastal Dunes Using DEM:
A Case Study of the Sinduri Coastal Dunes™
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Abstract : This study quantitatively assessed the geomorphic changes of the Sinduri coastal dune system between
1999 and 2023 using cross-sectional analysis based on Digital Elevation Models (DEM). A total of nine cross-sections
were analyzed across the beach, foredune, and backdune zones, revealing distinct spatial patterns of erosion and
deposition across different sections. In sections A-D, beach erosion and foredune deposition were dominant, while
sections E-H showed strong depositional trends in both zones. The backdune exhibited mixed erosion and deposition
in sections A-D, and overall retreat in E-H, although localized elevation gains were also observed. These changes
are interpreted as the combined effects of artificial structures and dune restoration efforts. This study highlights
the value of long-term DEM-based monitoring for coastal dune management and emphasizes the need for integrated
strategies that consider both natural processes and human-induced impacts.

Key Words : Beach, Coastal dune, Digital Elevation Model(DEM), Topographic analysis, Aeolian processes
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