
The Energy and Resources Institute

Abhijit Mitra P Sufia Zaman

A ground zero observation on blue carbon

Carbon Sequestration by 
Coastal Floral Community

Abhijit Mitra P Sufia Zaman

A ground zero observation on blue carbon

As nature-based approaches for the mitigation of climate change 
are increasingly seen as part of the solution, blue carbon has 
recently been receiving greater international attention. This has 
stimulated renewed interest in better management, conservation 
and restoration of coastal ecosystems including mangrove forests, 
seagrass meadows, tidal salt marshes, and seaweed beds for the 
purpose of climate change mitigation. However, a number of gaps 
still exist in our scientifi c knowledge on coastal biodiversity, which 
are critical to developing blue carbon projects for the international 
carbon market. 

Carbon Sequestration by Coastal Floral Community focuses 
on some of these important issues. Apart from standardizing 
ecological approach in estimating blue carbon in various vegetation 
compartments, this book also presents a few important case 
studies, which serve as the basics of hands-on-scientifi c training in 
estimating the magnitude of stored carbon in mangroves, salt marsh, 
seagrass, seaweeds and phytoplankton. The infl uence of salinity, 
nutrients and several relevant hydrological parameters on the rate 
of blue carbon sequestration has also been critically analysed.
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Preface

Coastal ecosystems, deltaic lobes at the river mouth or estuarine 
ecosystems sustain a unique spectrum of halophytic vegetation. These 
vegetations, preferably the mangroves, tidal salt marshes, seagrass 
meadows, and seaweeds store considerable load of carbon in their 
biomass and soils and act as sink of atmospheric carbon dioxide 
through primary production. This carbon, associated with marine, 
coastal and estuarine ecosystems is commonly referred to as blue 
carbon. The tiny free floating producer community of the aquatic phase 
(phytoplankton) in marine and estuarine compartment also sequesters 
and stores carbon and comes under the banner of blue carbon. Recent 
scientific syntheses have placed the global total estimated emissions 
from degraded and converted coastal wetlands each year at between 
300 and 900 million tonnes of carbon dioxide, approximately equal 
to the annual carbon dioxide emissions from energy and industry for 
Poland and Germany, respectively. The rates of carbon sequestration 
and storage in these coastal ecosystems are comparable to the rates 
in carbon-rich terrestrial ecosystems such as tropical rainforests or 
freshwater peatlands. Unlike most terrestrial systems, which reach 
soil carbon equilibrium within decades, deposition of carbon dioxide 
in coastal ecosystem sediment can continue over millennia. However, 
when degraded or destroyed, these systems can become sources of 
carbon dioxide emissions, due to oxidization of biomass and organic 
matter stored in the soil, litter, and detritus. Current rates of loss 
of mangroves, seagrass beds and salt marshes, caused largely by 
human activities such as conversion, coastal development and over-
harvesting, estimated to be between 0.7% and 2% a year, are among 
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the highest rates of loss of any ecosystem on the planet Earth. This is of 
considerable concern with respect to their role in carbon sequestration 
and emissions.
 Seaweed beds and kelp forests are also ecosystems of interest for 
blue carbon sequestration and storage. However, unlike other blue 
carbon ecosystems, seaweed and kelp do not have soil substrates and 
thus do not retain large amounts of carbon in sediments, although they 
can act as carbon sinks by reducing dissolved inorganic carbon. 
 The phytoplankton community in the aquatic systems is of special 
interest because of their rapid rate of production, growth, and life 
cycle completion time. Researchers working in the areas of blue 
carbon have concluded that a given population of phytoplankton 
can double its numbers in the order of once per day. In other words, 
phytoplankton respond very rapidly to changes in their environment. 
Large populations of this organism, sustained over long periods of 
time would significantly lower atmospheric carbon dioxide levels and, 
in turn, lower average temperatures.
 As nature-based approaches for the mitigation of climate change 
are increasingly seen as part of the solution, blue carbon has recently 
been receiving greater international attention. This has stimulated 
renewed interest in better management, conservation and restoration 
of coastal ecosystems including mangrove forests, seagrass meadows, 
tidal salt marshes, and seaweed beds for the purpose of climate 
change mitigation. However, a number of gaps still exist in our 
scientific knowledge on coastal biodiversity, which are critical to 
developing blue carbon projects for the international carbon market. 
The present book has focused on some of these important issues. 
Apart from standardizing ecological approach in estimating blue 
carbon in various vegetation compartments, the book also presents 
a few important case studies (as annexure), which can serve as the 
basics of hand-on-scientific training in estimating the magnitude 
of stored carbon in mangroves, salt marsh, seagrass, seaweeds, and 
phytoplankton. The influence of salinity, nutrients, and several relevant 
hydrological parameters on the rate of blue carbon sequestration has 
also been critically analysed.
 The book has its own individuality not because of the lucidness of 
language and presentation of relevant case studies, but for bringing in 
frontline the long-term data (30 years) of Indian Sundarbans. Criticism 
and debates are the hallmarks of any climate change-related book, 
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as a “noisy zone” always lies in such subjects, where it is difficult to 
standardize the estimation technology and allometric models related 
to blue carbon sequestration. This is mainly because the coastal and 
estuarine floral components are not only diverse in their morphology, 
anatomy and physiology, but also exhibit different growth patterns in 
different environmental conditions. Such debatable issues have been 
addressed in this book and attempts have been made by the authors 
to link and merge the scientific findings in the matrix of common 
mass, professionals, researchers, policy makers, and environmentalists 
in order to impart momentum to the blue carbon vertical in the 
international research and policy platform.
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