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The Omotehama Coast, located on the Pacific side of the Atsumi Peninsula in Aichi Prefecture, has long
experienced shoreline retreat due to reduced sediment supply from the Tenryu River and continuous sea—cliff
erosion. To mitigate coastal erosion, a restoration project involving the relocation and reconstruction of
submerged breakwaters was implemented between 2008 and 2021. Although this countermeasure successfully widened
the beach near Ikobe coast, an unanticipated large dune subsequently developed in front of the modified area,
altering the littoral sediment balance. The emergence of this dune revealed that aeolian processes, which
had been overlooked in coastal sediment management, play a significant role in regional sediment dynamics
This study aims to clarify the mechanisms and impacts of coastal dune formation at Ikobe and along the Omotehama

Coast through an integrated analysis of topographic, meteorological, and numerical data

This thesis is structured as follows.

Chapter 1 introduces the background of coastal erosion and management along the Omotehama Coast, outlines
the problems associated with unaccounted aeolian sediment storage, and states the research objectives and
questions.

Chapter 2 synthesizes both fundamental and regional studies relevant to this research. The first part reviews
foundational work on coastal dunes, including aeolian transport processes, interactions between cliffs and
wind, and dune typology and growth. The second part summarizes regional studies on sediment dynamics in Japan,
with emphasis on coastal dune systems, littoral drift and sediment budget concepts, and previous investigations
along the Atsumi Peninsula and the Enshunada Coast

Chapter 3 describes the field survey methods, data processing procedures, and topographic analyses used to
quantify dune morphology along the Atsumi Peninsula. High resolution terrain data were obtained through
handheld RTK measurements and drone—-based RTK photogrammetry, followed by post—processing workflows that
produced Digital Surface Models, orthophotos, and derived topographic parameters. These datasets were used
to evaluate spatial and temporal variations in dune elevation, slope characteristics, and volumetric change
across the major dune systems.

Chapter 4 analyzes shoreline monitoring results, nearshore morphological changes, temporal variations in beach
width, and the relationships among beach width, dune volume, and bathymetric change

Chapter 5 presents the regional and local wind environments, beachside observations, vertical wind profiles
and OpenFOAM simulations that reproduced airflow patterns influenced by coastal cliffs

Chapter 6 examines sand transport measurements, spatial distributions of aeolian transport, and the
relationships among wind conditions, topography, and sand movement. It also develops integrated sediment
budgets for dunes, beaches, and the seabed

Chapter 7 summarizes the key findings and implications of this study. The results demonstrate that the formation
and growth of the Ikobe dune were influenced by sufficient sediment supply, adequate beach width, and onshore
directed winds generated within a vortex. Field observations and numerical simulations identified a persistent
landward reverse flow below the cliff, which acted as the dominant driver of dune accretion. The integrated
sediment budget confirms that the Ikobe dune functions as a major sand sink, intercepting part of the westward

littoral drift and affecting sediment delivery to down—-drift areas
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