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Macroalgae on the deep sea floor

Sargassum, Sargasso Sea, 5310 m depth
Schoener & Rowe 1970

Dorte Krause-Jensen (2016)

Deep Sea Seaweed Organic Carbon Sink 
Hundreds of Years!
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Background/Outline

• Introduction and overview (history)
• Global warming and climate change 
• Korean project & Coastal CO2 Removal Belts
• Asian Pacific Phycological Association (APPA) WG
• Blue Carbon 

• Seaweed Solutions 
• Seaweed mitigation and adaptation measures
• SABs and Ecosystem Services

• Action plan
• Carbon Zero Seaweed Town (CØST) 
• Asian Network of Using Algae as Mitigation and 

Adaptation Measure (ANAMAM)
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http://www.chooseclimate.org/cleng/part2.html
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Coastal CO2 Removal Belt

Schematic diagram “Seaweed A & M belt” in CCRB (Chung, 2006)
A stands for Adaptation and M for Mitigation
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 Conceptual definition 
• the coastal region 
• natural and/or man-made plant community 

which conducts removing CO2 like in forest
• various levels of the spatio-temporal scales
 Operational definition 

• additionally constructed man-made marine 
plant community which is managed by CDM 
(M&A) project 

• definite scale of area or volume designated in 
the PDD with approval of UNFCCC EB 

• various levels of the spatio-temporal scales

Coastal CO2 Removal Belt (2006)
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Project outline
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Korean project
•Background

• Korean Society of Phycology 
• Contribution to the community
• APPA Network

•New concept
• Coastal CO2 Removal Belt (CCRB)

•Results
• Selection of species
• Natural seaweed beds
• Pilot Seaweed CDM Farm for MRV

• Potential sequestrating agent (sink) 





Regional average biomass densities of five dominant species

Wild 
seaweed 
biomass
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Two reports published in 2009 - The Management of 
Natural Coastal Carbon Sinks and Blue Carbon that 

brought the importance of land-ocean interface ecosystem 
to the attention of climate change practitioners. 

Blue Carbon, 靑炭
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The colors of Carbon
Fossil fuel burning (Brown Carbon)

Soot (Black Carbon)
Terrestrial vegetation (Green Carbon)

Carbon in Oceans (Blue Carbon)
Open sea, coral reefs, seagrass beds and coastal 

mangroves, estuaries and salt marches

The colors of carbon (2009)
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• Implement win-win mitigation strategies in 
marine sectors
• Improve energy efficiency in marine transport, fishing and 

aquaculture sectors as well as marine-based tourism;
• Encourage sustainable, environmentally-sound ocean-based 

production including algae and seaweed;
• Ensure that investment for restoring and protecting the 

capacity of blue carbon sinks to bind carbon and provide food 
and income is prioritized in a manner that also promotes 
economic development opportunities;

• Catalyze the natural capacity of blue carbon sinks to generate 
by managing coastal ecosystems for conditions favorable for 
seagrass, mangrove, and salt marshes.

UNEP – Blue Carbon (2009)
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Seagrass
Mangrove

Marsh

https://en.wikipedia.org/wiki/Blue_carbon

Algae
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Algae 
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Paris agreement (COP21, 2015)
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International Conference 
on Sustainable Seaweed 
Industry for Blue Carbon 

4. 14 –17, 2017 
Wando oneness resort, 

Wando, Korea
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Seaweed 
Solution

Summarized by Prof. Ang (2017)
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Name
Affiliation

Carbon Zero Seaweed Town
Global Project 
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• It is the time to go beyond sustainable development to 
achieve low carbon green growth. We propose to build a net 
zero carbon emission community with seaweed-based 
mitigation and adaptation measures. Here we declared 
the initiation of the Wando Carbon Zero Seaweed Town 
Project (hereafter CØST) during the Second Wando 
Seaweed Expo on April 14, 2017 at the Wando Province, 
Home of Seaweed in Korea.

Wando CØST

Wando
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• Preserve Natural Seaweed Community 
• establish a Visitor Centre for community education 
• exhibits of seaweed species, products, etc.  
• In the future can establish a Seaweed Research center, where visiting 

scientists can carry out short-term research, etc; for scientist-
industry linkages.

• Establish Seaweed Aquaculture Beds (SABs)
• integrate with aquaculture of fish & shellfish? - IMTA system for 

multi-products and environmental management)
• Seaweed Carbon Capture and Sink (Seaweed CCS)

• Develop Seaweed biofuel technology: BE CCS

Principle Action Plans: 
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Subsidiary Action plans

Solar energy Ocean Energy
• wind mill, 
• wave energy, 

etc.

Algae Fuel Cells
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Duarte et al. (2017) 



• Foods/          
Household 
Products
 Food thickening 

agents in ice 
creams, salad 
dressings

 Algin ingredients in 
some breads, beers, 
puddings and more

 Seaweed paper
 Seaweed extracts 

in some herbs and 
vitamins

• Bio-fuel & Paper

• Personal Care Products
 Algin ingredients in makeup, 

soap, toothpaste, and shampoo
 Seaweeds extracts in facial 

masques, massage gels, and 
bath products

• Medicines
 Seaweed ingredients in 

medicines used to treat 
tuberculosis, arthritis, colds, 
influenza and other infections

 Seaweed-derived agar, a 
substance used in the culture of 
bacteria and other 
microorganisms

 Seaweed-derived agarose in 
chromatography to purify 
proteins, DNA, and other 
substances
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The Carbon Zero Seaweed Town (CØST) Project from 
PNU/MRI builds carbon-neutral communities based 
on seaweed solutions and other renewable ocean 
energy options. It provides sustainable mitigation 
and adaptation measures within the context of 
climate change and creates new jobs and revenue. 
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http://www.troposplatform.eu/

Ocean of Tomorrow
floating modular multi-use platform system 

http://www.troposplatform.eu/
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thankYOU
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