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Coastal ecosystems are under increasing threat from the effects of climate change, with rising sea levels and more frequent, intense 

storms exacerbating coastal flooding. These environmental shifts not only pose a direct threat to human communities and 

infrastructure but also significantly impact the critical ecosystem services that coastal environments provide. One of the most 

important yet often overlooked services is carbon storage, where coastal ecosystems such as mangroves, salt marshes, and 

seagrasses play an essential role in mitigating climate change. This article explores the intersection of coastal flooding, carbon 

storage, and climate change, focusing on how rising sea levels and increased storm activity affect these ecosystems' ability to 

sequester carbon. Additionally, it examines the potential feedback loops created by the loss of carbon storage capacity and the 

intensification of flooding, along with potential solutions to mitigate these impacts. The article concludes with an emphasis on the 

importance of integrated coastal management strategies that prioritize both flood resilience and the preservation of carbon storage 

functions to combat climate change effectively. 
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Introduction 

Coastal ecosystems have long been recognized for their importance in regulating environmental processes and supporting 

biodiversity. These areas, including mangroves, salt marshes, and seagrasses, are known to provide vital services such as flood 

protection, water purification, and habitat for a wide range of species. Additionally, these ecosystems serve as critical carbon sinks, 

sequestering significant amounts of carbon dioxide (CO₂) from the atmosphere and thus mitigating climate change. However, the 

impact of climate change on these ecosystems is profound and multifaceted. As global temperatures rise, the most immediate 

effects on coastal areas are sea-level rise and an increase in the frequency and severity of storms, both of which lead to greater 

coastal flooding. These changes are having a direct and indirect impact on the capacity of coastal ecosystems to store carbon. 

Coastal flooding, often exacerbated by rising sea levels and intensified by more frequent and severe storms, can disrupt these 

ecosystems and compromise their ability to sequester carbon. In turn, the loss of carbon storage capacity can create a feedback 

loop that further accelerates climate change (Keith H, et al. 2014). This delves into the complex interactions between coastal 

flooding, carbon storage, and climate change, aiming to highlight the interconnectedness of these issues and the need for 

integrated management strategies to address them effectively. 
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Description 

Coastal ecosystems, including mangroves, salt marshes, and seagrasses, play a critical role in sequestering carbon. These 

environments are highly productive, meaning they absorb large amounts of CO₂ through photosynthesis. Moreover, they have 

unique characteristics that make them particularly efficient at storing carbon. For example, mangroves and salt marshes trap carbon 

in their soils, where it can remain stored for thousands of years if undisturbed. This is due to the waterlogged conditions in these 

ecosystems, which slow the decomposition of organic matter and reduce the release of carbon back into the atmosphere. 

Seagrasses, while not as carbon-dense as mangroves or salt marshes, also contribute significantly to carbon sequestration. Seagrass 

meadows cover vast areas of the ocean floor and capture carbon through their roots and sediment. When undisturbed, these 

carbon stocks can build up over time and play an essential role in global carbon cycles (Narayan S, et al. 2017). Collectively, coastal 

ecosystems store vast quantities of carbon, and their preservation is crucial in the fight against climate change. As global 

temperatures rise, so does the frequency and intensity of extreme weather events, including coastal flooding. Flooding is primarily 

driven by two factors: rising sea levels and stronger storms. Rising sea levels, caused by the thermal expansion of seawater and the 

melting of ice caps, contribute to the inundation of coastal lands, including areas that were once stable for mangroves, salt 

marshes, and seagrasses. This can lead to the loss of carbon-rich soils and habitats, reducing the overall capacity for carbon storage 

in these areas. 

 

In addition to rising sea levels, more frequent and intense storms also contribute to coastal flooding. Storm surges associated with 

hurricanes, typhoons, and tropical storms can cause significant erosion and damage to coastal ecosystems. The increased frequency 

of such storms erodes the carbon storage potential of these ecosystems by uprooting vegetation, destabilizing soil, and increasing 

the release of carbon from the soil into the atmosphere (Xu C, et al. 2021). Another concern is the salinization of coastal 

ecosystems. As saltwater intrudes further inland due to rising sea levels or flooding from storm surges, freshwater-dependent 

species like many types of seagrasses and marsh plants struggle to survive. The loss of these species can result in a reduction in 

carbon sequestration capacity, further exacerbating the problem. The degradation of coastal ecosystems due to flooding and rising 

sea levels does not only reduce their ability to store carbon but also releases previously sequestered carbon back into the 

atmosphere. When wetlands, mangroves, or seagrasses are damaged or destroyed by flooding, the organic carbon stored in these 

ecosystems' soils can be released as CO₂, a greenhouse gas. This creates a feedback loop that accelerates climate change. As more 

carbon is released into the atmosphere, global temperatures rise further, leading to more flooding and further damage to coastal 

ecosystems. Additionally, the loss of carbon storage capacity in these ecosystems reduces their ability to mitigate climate change, 

further exacerbating the problem. This creates a vicious cycle where climate change leads to the loss of carbon sequestration 

services, and the loss of carbon storage exacerbates climate change. In this sense, coastal ecosystems' role in climate regulation is 

both a critical resource and a fragile one, vulnerable to the effects of climate change itself (Zhang M, et al. 2015). 

 

One of the most effective strategies for maintaining and enhancing the carbon storage capacity of coastal ecosystems is restoration. 

Restoring mangroves, salt marshes, and seagrass meadows can help maintain their ability to sequester carbon while also providing 

additional benefits such as flood protection, habitat for wildlife, and improved water quality. Restoration projects can help rebuild 

carbon-rich soils, stabilize coastal land, and re-establish vital ecosystems that have been degraded by flooding and other climate-

related impacts. In some areas, it may be necessary to adopt managed retreat strategies, where human infrastructure is relocated 

away from the most vulnerable coastal areas. This strategy can help reduce the loss of life and property while allowing ecosystems 

to recover naturally. Managed retreat can also provide space for the restoration of carbon-sequestering coastal ecosystems and 

reduce the overall carbon emissions associated with coastal development. Sustainable coastal management practices that prioritize 

both flood resilience and the protection of carbon storage ecosystems are essential. These practices include limiting development in 

high-risk coastal areas, reducing emissions from coastal industries, and implementing policies that support the conservation and 

restoration of critical coastal habitats. Governments and communities must work together to incorporate the protection of coastal 

carbon sinks into climate adaptation and mitigation strategies (Bevacqua E, et al. 2019). 

 



                                             The intersection of coastal flooding, carbon storage and climate change    

Ukrainian Journal of Ecology, 15(1), 2025 

 

 

Conclusion 

The intersection of coastal flooding, carbon storage, and climate change highlights the urgent need for integrated management 

strategies that address both the resilience of coastal ecosystems and their role in mitigating climate change. Coastal ecosystems, 

such as mangroves, salt marshes, and seagrasses, provide vital services, including carbon sequestration, that help mitigate the 

impacts of climate change. However, as climate change accelerates, these ecosystems face increasing threats from rising sea levels, 

more frequent and severe storms, and coastal flooding. The degradation of these ecosystems not only reduces their carbon storage 

capacity but also exacerbates the climate crisis by releasing previously stored carbon back into the atmosphere. To address these 

challenges, a combination of restoration efforts, sustainable coastal management, carbon credit schemes, and effective governance 

is needed. By prioritizing both climate mitigation and adaptation in coastal areas, we can protect these vital ecosystems and 

enhance their ability to continue serving as natural carbon sinks. This, in turn, will help mitigate the impacts of climate change and 

promote the resilience of coastal communities and ecosystems in the face of a changing climate. The future of our coastal 

environments depends on the actions we take today to protect and restore these critical habitats for future generations. 
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