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DESCRIPTION
Coastal wetlands, including marshes, mangroves and estuaries, 
are among the most productive and ecologically significant 
ecosystems on Earth. They provide significant services, such as 
carbon sequestration, water filtration and habitat for diverse 
species. However, these major ecosystems are increasingly 
vulnerable to the impacts of climate change. Rising sea levels, 
increased storm intensity, changing precipitation patterns and 
higher temperatures pose significant threats to coastal wetlands, 
necessitating a comprehensive understanding of their vulnera- 
bility and the development of effective adaptation strategies.

Vulnerability of coastal wetlands to climate change

Coastal wetlands are highly sensitive to sea-level rise, one of the 
most direct consequences of climate change. Wetlands are 
naturally situated at the interface between land and water, 
making them particularly susceptible to even minor changes in 
sea level. As sea levels rise, wetlands face the risk of submersion, 
leading to habitat loss and alterations in their ecological 
functions. For instance, saltwater intrusion into freshwater 
wetlands can disrupt species composition, reduce biodiversity 
and degrade water quality.

In addition to sea-level rise, climate change exacerbates the 
frequency and intensity of storms and hurricanes. Coastal 
wetlands serve as natural buffers against storm surges, reducing 
the impact of extreme weather events on inland areas. However, 
stronger storms can erode wetland shorelines, uproot vegetation 
and lead to increased sedimentation. These processes can 
overwhelm the natural resilience of wetlands, leading to long-
term degradation and loss of ecosystem services.

Changing precipitation patterns due to climate change also affect 
coastal wetlands. In regions experiencing increased rainfall, 
wetlands may face the risk of excessive freshwater input, altering 
their hydrology and nutrient balance. Conversely, in areas 
experiencing droughts, reduced freshwater inflow can lead

to salinization and stress on wetland vegetation. Both scenarios 
can disrupt the delicate balance of these ecosystems, impacting 
their ability to support wildlife and maintain water quality.

Rising temperatures pose additional challenges to coastal 
wetlands. Higher temperatures can accelerate the decomposition 
of organic matter in wetlands, releasing stored carbon into the 
atmosphere and contributing to global warming. Moreover, 
temperature changes can affect the distribution and behavior of 
wetland species, leading to shifts in community composition and 
significant loss of major species that lead major roles in 
maintaining ecosystem functions.

Adaptation strategies for coastal wetlands

One major adaptation strategy is the restoration and 
conservation of wetlands. Restoring degraded wetlands and 
conserving existing ones can enhance their natural resilience to 
climate change. Restoration efforts may include reestablishing 
native vegetation, rebuilding natural hydrology and removing 
invasive species. Conservation measures can involve protecting 
wetlands from further development, pollution and other human 
activities that exacerbate their vulnerability.

Another important approach is adaptive management, which 
involves monitoring wetland conditions and adjusting 
management practices in response to changing environmental 
conditions. Adaptive management allows for flexible and 
responsive strategies that can address emerging challenges posed 
by climate change. For example, managers can adjust water levels 
in managed wetlands to mimic natural hydrological cycles, helping 
to maintain wetland functions in the face of changing 
precipitation patterns.

Integrating coastal wetland adaptation into broader climate 
change mitigation strategies is also significant. Wetlands are 
significant carbon sinks and preserving them can contribute to 
global efforts to reduce greenhouse gas emissions. Policies that 
promote wetland conservation and restoration as part of climate
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restoring and conserving wetlands, adopting adaptive 
management practices, integrating wetlands into climate action 
plans and engaging local communities, we can enhance the 
resilience of coastal wetlands and ensure their continued 
provision of essential ecosystem services in a changing climate.
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action plans can provide dual benefits: Protecting these vital 
ecosystems and mitigating climate change.

In conclusion, climate change poses significant threats to coastal 
wetlands, but through targeted adaptation strategies, it is 
possible to protect and preserve these vital ecosystems. By
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