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Abstract

Barrier beaches and islands are dynamic coastal features that
play a vital role in buffering shorelines from storm surge, shaping
sedimentary environments, and providing habitats for diverse biota.
Formed and maintained by waves, tides, and sediment supply, these
landforms evolve through interactions between marine and terrestrial
processes. In the face of sea level rise, storm intensification, and
human intervention, understanding the morphology, dynamics, and
resilience of barrier systems is essential for coastal management.
This article reviews the formation, function, and challenges
associated with barrier beaches and islands, highlighting their
importance in coastal resilience and ecosystem services.
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Introduction

Barrier beaches and islands are elongated, low-lying landforms
situated parallel to a mainland coast, separated by estuaries, bays, or
lagoons. They are composed predominantly of sand and are shaped
by wave action, tides, sediment supply, and relative sea level. These
features occur along various coastlines worldwide, including the
Atlantic, Gulf of Mexico, and Pacific coasts of the United States, as
well as the coastlines of Europe and Asia. Barrier systems act as the
first line of defense against the ocean, attenuating wave energy and
protecting mainland shorelines from erosion and storm surge [1].

The morphology and evolution of barrier beaches and islands
reflect an interplay of marine processes (waves, storms, tides) and
sediment dynamics. They are not static; rather, they shift landward
and seaward over time through processes such as overwash, inlet
migration, and longshore transport. Human activities — such as
coastal development, dredging, and shoreline armoring — can
significantly alter natural dynamics, with implications for habitats,
infrastructure, and long-term coastal stability [2].

Formation, Dynamics, and Coastal Importance

Barrier beaches and islands typically form where there is an
abundant supply of sediment, moderate wave energy, and a gentle
continental shelf. Initial formation often begins with sandbars offshore
that accrete vertically and eventually emerge above mean sea level as
barrier features. Wave refraction, longshore currents, and tidal fluxes
determine their shape and orientation. Barrier islands are dynamic
on multiple time scales: short-term changes occur with storms,
while long-term evolution is driven by sea-level trends and sediment
budgets. Relative sea-level rise — resulting from global ice melt and
land subsidence — tends to drive transgression, whereby barriers
migrate landward through repeated overwash and deposition [3].

Barrier beaches and islands support distinct ecological
communities, including dunes, salt marshes, and maritime forests.
They provide nesting habitat for shorebirds (e.g., terns and plovers),
nursery areas for fish and crustaceans, and vegetated dunes that
stabilize sediment. The interaction of terrestrial vegetation with
wind and waves enhances sediment trapping and dune growth.
Economically, barrier systems are critical to tourism, recreation,
and coastal economies. Popular beaches attract millions of visitors
annually, while the protective role of barriers reduces the risk of storm
damage to inland infrastructure. Their presence influences property
values, coastal zoning, and regional planning [4].

However, human impacts — including coastal armoring, dredging,
and artificial nourishment — can disrupt natural sediment dynamics.
Barrier islands that are highly developed often rely on repeated beach
nourishment to sustain tourism and protect property, which may alter
longshore sediment transport and ecological conditions. Balancing
human use with natural processes is a central challenge in coastal
management.

Climate change poses significant threats to barrier beaches and
islands through accelerated sea-level rise, increased storm intensity,
and shifting wave climates. Rising sea levels amplify inundation
and erosion, while stronger storms drive more frequent and intense
overwash events. As barriers migrate landward, seawalls and other
coastal defenses can impede natural transgression, increasing
erosion and reducing habitat resilience. Modelling studies show
that many barrier systems could experience “drowning” or loss of
subaerial area under high-end sea-level scenarios, necessitating
adaptive management strategies. Managed retreat, dune restoration,
and strategic nourishment are among the approaches considered
to maintain barrier integrity and ecosystem function in the face of
changing baselines [5].

Conclusion

Barrier beaches and islands are dynamic coastal features shaped
by waves, tides, sediment supply, and sea-level changes. They provide
essential ecological services and protect inland areas from coastal
hazards while supporting socio-economic activities. Yet, they are
highly sensitive to both natural variability and human influences.
Understanding barrier morphology, sediment dynamics, and
responses to storm and sea-level changes is crucial for effective coastal
management and resilience planning. With rising seas and changing
storm patterns, strategies that harmonize human activity with natural
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