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ABSTRACT

Rising sea levels, the increasing number of climate change-induced extreme weather events, and coastal erosion are all
factors that negatively impact the physical resiliency of coastal infrastructure. Abstract: This literature review
synthesizes existing knowledge regarding these impacts and the effectiveness of adaptation strategies.Stable coastal
infrastructure is threatened due to increasingly common flooding, saltwater intrusion, and erosion caused by rising sea
levels. Damages from storm and cyclone force winds lead to high repair and maintenance costs. Coastal erosion lowers
natural defenses and makes exposure, in turn. Adaptation strategies like the building of sea walls, restoration of
mangrove swamps, and sustainable urban planning will be pivotal to resilience. While there is a substantial body of
literature addressing individual elements outlined in this review, gaps and opportunities remain with respect to regional
specificity; long-term performance, and integrated approaches to LM that not only address the socio-economic
dimensions of LM as this study has focused on but environmental sustainability as well necessitating further research.
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1. INTRODUCTION

One of the major issues of today due to climate change has direct impact over structural properties of coastal
infrastructure. Sea-level rise, storm surges and erosion are becoming threats to built environments in coastal areas.
Without the protection of coastal infrastructure, there could be significant economic losses, displacement of
communities living near coasts and long term socio-economic disruptions . While climate change is already impacting
coastal infrastructure, there has been limited long-term knowledge of the changes wrought by these stressors and even
less information on how they impact structural integrity. Previous studies typically have a narrow focus, examining
either short-run impacts or specific events, hence a systematic overview of trends and vulnerabilities over time is rare.
The objective of this literature review is to answer the following research question: how will climate change affect
coastal infrastructure deterioration/impacts in the long term? This literature review has four main goals: to synthesize
existing knowledge of climate impacts on coastal structures, to identify and assess the biggest drivers for structural
vulnerability, to assess potential solutions found in previous studies, and finally, highlight remaining issues within the
literature as well as recommend future research. This literature review highlights peer-reviewed journal articles, reports,
and case studies published in the past twenty years (2004-2024). The geographical coverage would target both developed
and developing countries, stressing particularly on regions that are most susceptible to climate change impact especially
low lying coastal region and island nations.

2. LITERATURE REVIEW

Sea Level Rise and Coastal Infrastructure- For coastal infrastructure, sea level rise represents one of the most
impactful contributors. Around the world we see more flooding of coastal areas because sea levels are rising, and these
floods exactly wreck homes, roads and other infrastructure. Freshwater supplies and agricultural areas are threatened by
saltwater intrusion as well, which adds more pressure on coastal communities. Over the past few decades, sea levels
rising and predicted to rise even more in terms of threat for coastal infrastructure backed up by studies.

Extreme Climatic Events and Coastal Structures- Coastal structures are significantly affected by the increasing
number and severity of extreme weather events, including storms and cyclones. While these events occur rarely, when
they do happen, infrastructure may become immediately and severely impacted resulting in high repair and maintenance
costs. Climate change is making these events worse through changing storm tracks and stronger storm surge. Such
damage can cripple transportation, commerce and utilities and services that people rely on to live a normal lifestyle so
it becomes ever more important for infrastructure designs to be robust and resilient.

Coastal ecosystem erosion and changes-Coastal erosion is another major threat posed to coastal infrastructure. Erosion
may create land loss that destroys homes, other buildings, roads and different infrastructure near the shore. The loss of
coastal habitats — mangroves, for example, coral reefs and wetlands — reduces the provision of natural infrastructure
providing protection against storm surges and flooding. These ecosystems help in reducing the impact of coastal erosion
and ensuring the stability of built-up structures along coastlines. These natural barriers protect coastal infrastructure
from damage, and their loss exposes these structures to increased risk and increases the need for effective adaptation.
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Strategies for Adaptation and Mitigation for Coastal Infrastructure- Several adaptation and mitigation options have
been identified through research to minimize the damage that climate change can cause to coastal infrastructure. Only
with alternative solutions like building sea walls, restoring natural barriers (mangroves and wetlands), and improved
urban planning and zoning. Sea walls and other hard protection Reduce disaster risk through sea walls and other
protective structures, such as restoring natural barriers that will help mitigate storm surges and flooding. Better city
planning and zoning can keep the building out of harm's way and make sure infrastructure is designed capable to handle
climate change impacts.

Literature Gaps and Directions for Future Research- Although more than a few studies have examined climate
change influences on coastal infrastructure, substantial gaps exists in the literature. To be able to adapt coastal
infrastructure to climate change we need more regional studies, but general knowledge about the multi-annual sea-level
variability is lacking. The function and longevity of adaptation measures must be assessed in long-term studies. To truly
grapple with how the combination of sea level rise, extreme weather events, and changes in ecosystems might affect
coastal infrastructure requires integrated approaches as well. The need for more detailed economic analyses on the
effectiveness of adaptation and mitigation strategies in order to guide which investing policies should prevail also exists.

3. CONCLUSION

This literature review discusses the various impacts of climate change on the structural stability of coastal infrastructure,
in which sea level rise further exacerabate frequent and severe flooding, saltwater intrusions, and coastal erosion that
jeopardizes the integrity and durability of coastal infrastructure. The heightened rate and severity of extreme weather
events, like storms and cyclones, worsen damages to infrastructure, resulting in larger repair and maintenance problems.
Land and natural buffer loss due to coastal erosion and ecosystem degradation exposes infrastructure even further to
ocean forces. To increase the resilience of coastal infrastructure, it is necessary to adopt effective adaptation and
mitigation strategies, for example: constructing sea walls, restoring natural barriers or implementing more rational
regional urban planning. Although we have made strides in abstracting out the implications of climate change for coastal
infrastructure, literature gaps indicate that much work remains to be done [9]. Future research should be more regionally
specific, reflect long-term adaptation measure outcomes, consider combined effects rather than treating them jointly,
and include detailed livelihood economic assessments to evaluate adaptation strategies for cost-effectiveness. Meeting
these research needs is imperative to improve the resilience of coastal communities and ensure infrastructure
sustainability as climate change progresses.
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