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DESCRIPTION

Coastal environments are among the most dynamic and ever-
changing landscapes on Earth. These regions are shaped by a
delicate interplay of geological, oceanographic, and environmental
processes. One of the fundamental factors driving coastal change
is sediment transport, a complex phenomenon that influences
the evolution of coastal morphology. This article explores the
intricate relationship between sediment transport and coastal
morphology evolution in dynamic coastal environments.

Coastal morphology and its importance

Coastal morphology encompasses the physical features and shape
of a coastline, including beaches, dunes, barrier islands, and tidal
flats. These features provide essential functions for both natural
and human systems. Coastal landforms act as natural buffers
against storm surges, protect ecosystems, support tourism and
recreation, and provide critical habitats for various species.

The evolution of coastal morphology is an ongoing process,
influenced by both natural variability and anthropogenic
activities. Understanding how sediment transport contributes to
this evolution is important for managing and conserving these
valuable coastal environments.

Factors influencing sediment transport

Several factors influence sediment transport in coastal

environments:

Wave energy: Wave action is a primary driver of sediment
transport. High-energy waves can erode coastlines, while lower-
energy waves tend to deposit sediment. The size, frequency, and
direction of waves all play significant roles in determining
sediment movement.

Tides: Tidal currents can transport sediment, especially in areas
with strong tidal ranges. During high tides, water moves onto the
shore, carrying sediment with it. During low tides, sediment may
be deposited.

River discharge: Rivers can supply significant amounts of
sediment to coastal areas. The volume and sediment load of river
discharge can vary seasonally, affecting the balance of sediment
in the coastal system.

Wind: Wind-driven currents can redistribute sediment along the
coast. Strong winds can generate surface currents that transport
sediment, affecting the morphology of nearby beaches.

Impacts on coastal morphology

Sediment transport has profound effects on coastal morphology.
Here are some of the key impacts:

Erosion and accretion: Sediment transport can lead to coastal
erosion or accretion, depending on the balance between
sediment inputs and outputs. Erosion can result in the loss of
valuable coastal land and infrastructure, while accretion can
build up beaches and protect shorelines.

Barrier island migration: Barrier islands, which are common
features of many coastlines, are highly dynamic. Sediment
transport can cause these islands to migrate landward or
seaward, altering their position and shape over time.

Beach profiles: Sediment transport affects the shape of beaches,
including their width and slope. These changes can impact the
recreational and protective functions of beaches.

Influence on coastal habitats: Coastal habitats, such as salt
marshes and tidal flats, depend on the supply of sediment.
Changes in sediment transport can affect these ecosystems and
the species that rely on them.

Coastal management and adaptation

Understanding sediment transport is significant for effective
coastal management and adaptation strategies. Coastal communities
often implement measures to mitigate erosion, such as beach
nourishment or building seawalls. However, it is essential to
consider the natural sediment transport processes to  avoid

unintended consequences, such as disrupting nearby coastlines.
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Nature-based solutions are gaining prominence as a more
sustainable approach to coastal management. These solutions
aim to work with natural processes, including sediment
transport, to enhance coastal resilience. They often involve
restoring or creating habitats like mangroves, saltmarshes, and
dunes, which can help stabilize coastlines and provide valuable
ecosystem services.

In conclusion, sediment transport is a fundamental process that
shapes the dynamic coastal environments we observe today. Its

J Coast Zone Manag, Vol.26 Iss.5 No:1000589

OPEN @ ACCESS Freely available online

impact on coastal morphology is profound, influencing erosion,
accretion, habitat dynamics, and more. As coastal areas face
increasing challenges from climate change and human activities,
a thorough understanding of sediment transport is essential for
sustainable coastal management and the protection of these vital
ecosystems.
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