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DESCRIPTION

Coastal processes encompass the natural physical actions
occurring along the boundary where land meets the ocean,
shaping landscapes, influencing ecosystems and impacting
human activities. Understanding these processes is fundamental
for effective coastal management, hazard mitigation and
sustainable development in coastal regions. These processes can
be broadly divided into marine, terrestrial and atmospheric

categories, each playing a vital role in coastal dynamics.

Marine processes, driven primarily by the ocean, include waves,
tides, currents and storm surges. Waves are generated by the
wind blowing over the sea surface, carrying energy toward the
shore and sculpting coastal features such as beaches and cliffs.
Tides, caused by the gravitational pull of the moon and sun,
result in the regular rise and fall of sea levels. Currents,
including longshore currents, transport seawater and sediment
along coastlines, contributing to the continuous reshaping of
coastal landforms. Storm surges, which are sudden, temporary
rises in sea level due to storm activity, can lead to severe coastal
flooding, posing significant risks to coastal communities.

Terrestrial processes originate on land and include river
discharge, weathering and erosion. Rivers play a crucial role by
transporting sediment, freshwater and nutrients to coastal areas,
influencing sediment budgets and coastal ecosystems.
Weathering and erosion, caused by the breakdown of rocks and
soil due to wind, rain and temperature fluctuations, alter the
structure of coastal cliffs and headlands, contributing to the
natural retreat of coastlines.

Atmospheric processes, which include climatic and weather
factors, also affect coastal environments. Wind influences wave
formation, sand movement and the development of dunes, while
precipitation affects freshwater input and sediment transport.
Climate change has become an increasingly important factor,
altering sea levels, intensifying storms and modifying erosion
patterns, all of which threaten coastal resilience.

Among the key coastal processes, wave action is one of the most
visible and influential. As waves enter shallower waters near the

shore, their shapes change, causing them to break and release
energy onto the coast. This energy facilitates erosion of rocks
and the transportation of sediments, resulting in the creation of
coastal features such as beaches, sandbars and spits. Longshore
drift, a process closely linked to wave action, involves the
movement of sediment along the coast when waves hit the shore
at an angle. This redistribution of sand and sediment plays a
crucial role in shaping beaches and other coastal landforms.
However, human activities like the construction of groynes and
jetties can disrupt longshore drift, altering sediment supply and
potentially exacerbating erosion in some areas.

Coastal erosion, the wearing away of land by wave action,
currents, or wind, can lead to the loss of beaches, cliffs and
critical infrastructure. The rate of erosion depends on factors
such as rock type, wave energy and human interference, making
its management a significant challenge in coastal zones.
Conversely, coastal deposition occurs where wave energy
decreases, leading to the accumulation of sediment and the
formation of natural coastal defenses such as beaches, barrier
islands and deltas. While deposition helps stabilize coastlines, it
can also create challenges for navigation in harbors.

Tides govern the intertidal zone the area between high and low
tide which supports unique ecosystems and influences sediment
transport. Tidal patterns vary globally, with some regions
experiencing two high and two low tides daily (semi-diurnal
tides), while others have one high and one low tide per day
(diurnal tides). These tidal fluctuations are crucial in shaping the
coastal environment and its biological communities.

The continual interaction of these coastal processes results in
the creation of diverse coastal landforms, including beaches
composed of sand or pebbles, cliffs formed by erosion, spits and
bars shaped by sediment transport, deltas formed from river
deposits and estuaries where freshwater meets seawater and tidal
influences are strong. These features contribute to the richness
and complexity of coastal landscapes.

Human activities have a profound influence on natural coastal
processes. Coastal development, including construction of
buildings, ports and seawalls, can alter sediment movement and
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often increases erosion. Dredging for navigation purposes
removes sediment and disrupts natural sediment budgets, while
beach nourishment, a common management practice, involves
adding sand to eroding beaches to counteract loss. Climate
change exacerbates these challenges by raising sea levels and
increasing the frequency and intensity of storms, which
intensifies coastal erosion and flooding risks.

Understanding coastal processes also aids in predicting and
mitigating coastal hazards such as flooding caused by storm
surges and high tides, erosion threatening infrastructure and
habitats, tsunamis generated by underwater earthquakes and
saltwater intrusion where seawater encroaches into freshwater
aquifers, affecting water supplies. Monitoring these processes
through remote sensing, Geographic Information Systems (GIS),
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wave and tide gauges and sediment sampling provides critical
data for management decisions.

CONCLUSION

Management strategies to address coastal dynamics include hard
engineering solutions such as seawalls, groynes and breakwaters
that physically protect coastlines, alongside soft engineering
approaches like beach nourishment, dune stabilization and
managed retreat that work with natural processes. Integrated
Coastal (ICZM)

knowledge and stakeholder engagement to promote sustainable

Zone Management combines scientific

coastal development and conservation.
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