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SUMMARY
This study explores the pivotal role of blue carbon ecosystems in mitigating climate change. Blue
carbon, found in coastal habitats like mangroves, sea grasses, and salt marshes, acts as a potent carbon sink,
absorbing and storing atmospheric carbon dioxide. Through this natural process, these ecosystems play a crucial
role in combating climate change by reducing greenhouse gas levels and contributing to global carbon
sequestration efforts. This study delves into the mechanisms and environmental significance of blue carbon,
shedding light on its potential to act as a resilient and effective ally in the fight against climate change.
Understanding and harnessing the power of blue carbon offers promising pathways for sustainable
environmental management and climate resilience.

INTRODUCTION

"The escalating concerns of global climate change, the search for effective and sustainable solutions has
never been more urgent. Within the diverse realm of natural climate solutions, the concept of 'blue carbon' emerges
as a compelling force in the battle against environmental upheaval. Blue carbon ecosystems, encompassing
mangroves, sea grasses, and salt marshes, have garnered attention for their remarkable capacity to sequester and
store atmospheric carbon dioxide. This introduction sets the stage for an in-depth exploration into the ways in
which blue carbon combats climate change, unraveling the intricate mechanisms that make these coastal habitats
invaluable contributors to global carbon mitigation efforts. As we embark on this journey, we unveil the potential
of blue carbon as a resilient and indispensable ally in our quest for a sustainable and climate-resilient future.”

"Blue carbon, a term encapsulating the carbon sequestration potential of coastal ecosystems such as
mangroves, seagrasses, and salt marshes, stands at the forefront of climate change mitigation efforts. In the face of
escalating environmental challenges, understanding the intricate relationship between blue carbon and climate
change becomes paramount. This exploration delves into the significance of blue carbon as a natural climate
solution, examining its role in absorbing and storing carbon dioxide, mitigating rising sea levels, and fortifying
coastal resilience. As we unravel the dynamic interplay between blue carbon and the changing climate, a clearer
picture emerges of its pivotal contribution to fostering a more sustainable and climate-resilient future."

Sequestration potential of blue carbon:

Blue carbon is the carbon stored in coastal and marine ecosystems, such as mangroves, salt marshes and sea
grasses. Their sequestration potential could help play a critical role in reaching net zero. Blue carbon ecosystems
are among the most productive in the world—meaning their plants usually grow a lot each year, and in the process,
sequester large amounts of carbon. In addition, their soils are largely anaerobic (without oxygen) so carbon that gets
incorporated into the soils decomposes very slowly and can remain intact and stored for hundreds or even
thousands of years.In fact, mangroves sequester carbon 56 times faster than tropical forests.

Mean long-term rates of carbon sequestration (g C m™ yr™) in soils in terrestrial forests and sediments in
vegetated coastal ecosystems. In terrestrial ecosystems, mass of carbon per unit area per year (g C m-2 yr-1) is most
often used as the unit of measurement. Carbon sequestration rates have a standard error of the mean (McLeod et al.
(2011). Salt marshes, found largely along the coastlines of North America and Australia, are another highly
efficient carbon sink.

As a complex ecosystem, they protect shorelines from flooding and help prevent property damage in nearby
communities. Yet between 2000 and 2019, the world lost 561 square miles of salt marshes, equal to around twice
the size of Singapore. One hectare of sea grass absorbs the equivalent carbon dioxide as 15 hectares of rainforest
each year. This is in part due to the fact that they trap organic matter and sediments that contain carbon. Meadows
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of sea grasses, known as the ocean’s ‘lungs’, are found across every continent globally with the exception of
Antarctica.

Carbon sequestration rate (g C m?yr ™)

Ecosystem Total abundance Importance

Mangroves 226

Salt marshes 218 Blue carbon ecosystems are among the
most productive in the world.

Sea grasses 138 Sea grass buries carbon 35X faster than
tropical forest

Temperate Forest 5.1

Boreal Forest 4.6

Tropical Forest 4.0

Blue Carbon Rate of Loss

In the last 40 years, 20% of the world’s mangroves have been destroyed due to shrimp farming, palm oil
plantations, and other commercial activities. Natural retraction has also played a role. By some estimates, the
world’s unprotected mangroves could be eliminated in the next 100 years. Disappearing salt marshes are just as
concerning. One study showed that their global loss was equal to the size of two soccer fields each hour over the 20
years from 2000 to 2019. This resulted in the release of annual estimated net global emissions equivalent to the
annual emissions of 3.5 million cars.

Protecting Vital Ecosystems with Carbon Credits

Blue carbon ecosystems are being lost at critical rates and urgent action is needed to prevent further
degradation and loss. Projects funded by carbon credits ensure that these ecosystems are protected. Through the
sale of carbon credits, it is more economically viable for preserving mangroves and salt marshes than using them
for other commercial activities. Eg: Magdalena Bay Blue Carbon Project in Mexico, which protects roughly 15,000
hectares of mangroves and marine environment from shrimp farming seen in nearby areas. The project aims to
advance nine UN Sustainable Development Goals (UN SDGSs) in its work to protect biodiversity and promote new
economic opportunities in local communities. Over 30 years, the project, which Carbon Streaming has a carbon
credit stream agreement, is expected to reduce greenhouse gas emissions of an estimated 25 million tonnes of
carbon dioxide equivalent.

The Benefits of Blue Carbon Ecosystems

Blue carbon ecosystems provide other advantages beyond carbon sequestration, such as:

Buffer coastal protection against severe storms

Absorb excess floodwaters

Protect surrounding marine habitat area to advance UN SDGs

By conserving these critical ecosystems, carbon credits play an important role in overcoming climate challenges
to help the world reach net zero.

CONCLUSION

The profound interconnection between blue carbon and climate change unveils a critical narrative of
hope and potential in the face of environmental challenges. The ability of coastal ecosystems, encompassing
mangroves, seagrasses, and salt marshes, to sequester and store carbon not only mitigates the impacts of climate
change but also enhances overall ecosystem resilience. The significance of blue carbon in regulating carbon dioxide
levels, mitigating sea-level rise, and supporting biodiversity underscores its indispensable role in our collective
efforts for a sustainable future. As we navigate the complexities of climate change, acknowledging and harnessing
the power of blue carbon emerges as a strategic imperative. This exploration calls for continued research,
conservation, and policy initiatives to ensure the longevity of these coastal habitats and, in turn, fortify our planet's
resilience against the challenges of a changing climate.”
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