
2023 IPBC, Paris, France Feb. 23, 2023

Jongmin Lee, Ph. D

Administrative Secretary
Blue Carbon Research Center

Seoul National University

Blue Carbon

Research Center

Blue Carbon Research and 
contribution to Policy of the Republic of Korea

Ministry of Oceans

And Fisheries



CONTENTS

1. Backgrounds 

2. Korean Blue Carbon Science

3. Key Findings & Discussion

4. Remarks



3 / 21

Backgrounds



4 / 21

Backgrounds

7,700 research papers about Climate change & Blue Carbon, Korea: 130 papers (ranked 20th)

(Past) Observation/Prediction of CC → (Present) Response/Adaptation of Climate risk

Blue Carbon network: Mangrove, Salt marsh, SeagrassKeyword network analysis: ~7700 papers

Tidal flat
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(Unit: Mg C ha-1 yr-1)

IPCC, 2013. IPCC Guidelines for National GHG Inventories: Wetlands

Salt marsh SeagrassTidal flatMangrove

32 km2 0(?) km2 2,450 km2 45 km2

Backgrounds
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Backgrounds

6
Boseong-Suncheon: Salt marshes

Shinan: The largest area, >1,100km2

Seocheon: Estuarine tidal flat

Gochang: Chenier sand sediment 
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Backgrounds
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Korean Blue Carbon Science

Blue Carbon Project: Phase-I

Development of 

Blue Carbon 

Management

Research 

planning

(KOEM)

Blue Carbon 

Project (phase-I)

→ Completed

(2017-21)

(KOEM)

2016 2017-21
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1. Ganghwa 2. Youngjong

3. Siheung 4. Daebu

5. Hwaseong 6. Garolim Bay

7. Geunheung 8. Ocheon

9. Biin

11. Gomso Bay

10. Seonyudo 15. Gangjin Bay 16. Deukryang Bay

17. Suncheon Bay 18. Yeoza Bay

21. Uljin

12. Hampyeong

13. sinan 14. Aphaedo

West Sea (14 region)

East Sea (1 region)

19. Jinhae Bay 20. Nakdong River estuary

South Sea (6 region)

Korean Blue Carbon Science
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Blue Carbon 

Project (phase-II)

→ On going(’22~26)

(SNU)

R&D strategies for 

climate change

Research planning

(SNU)

Living shoreline

Research planning

(SNU)

2021 2022-26

Blue Carbon

Research Center

Blue Carbon Project: Phase-II

through 

1) Enhancement & Excavation of blue carbon

2) Construction & management of living shoreline technology

[Title] Development of living shoreline technology based on

blue carbon science toward climate change adaptation

Korean Blue Carbon Science

Green living

Blue living

Soft living
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Korean Blue Carbon Science
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Korean Blue Carbon Science

Subject 2

Subject 1

- Excavation of new carbon reduction resources

- New Blue Carbon absorption/emission factors

- Inclusion of information about tidal flat area (>80%)

- Test-bed demonstration & Guidelines suggestion

- Technical guidelines for Living shoreline

- Announcement of coastal management

1.1. Identification of carbon cycle in tidal flats

1.2. Excavation of new carbon reduction resources

1.3. Development of remote sensing technology

1.4. Construction of Blue Carbon database

1.5. Reinforcement of international network

2.1. Development of Living shoreline technology

2.2. Analysis of Living shoreline effects

2.3. Test-bed operation & Technology demonstration

3.1. Enactment of Law & System

3.2. Reinforcement of business in local government

Blue Carbon

Construction of Living Shoreline

Management of Blue Carbon & Living Shoreline

Subject 3
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Korean Blue Carbon Science

Team Target

Team 1 Blue Carbon

Team 2 Living shoreline

Team 3 Management

Green living

Billion21

-Development of Living Shoreline tech.

-Standard guidelines of technologies 

(Team 2) Oceanic

Ecosystem

assessment

Enctec

Selection

assessment

Aracnt

Blue living

DY

Soft living

MEI

Green living

NeoEnBiz

Green living

Econgeo

Law &

System

KMI

-Verification of vegetation

-Blue Carbon Management

(Team 3) KOEM

Remote

sensing

AU

Database

Sundosoft.

Remote

sensing

GEOLABS

-Assessment carbon sequestration

- Identification of carbon cycle in tidal flat

(Team 1-1) SNU

Process

(Sedimentation)

SNU

Process

(Model)

SNU

Mass media

BETO

-Excavation of new carbon reduction 

- International network operation

(Team 1-2) KSNU

Absorption

(Salt marsh)

KSNU

Business

model

ESDI

Absorption

(Benthic sediment)

KSNU

Principle

1Institution

Cooperative

26 Institution

Entrusted

2 Institution

Emission

(Salt marsh)

KSNU

Absorption

/Emission

(Model)

KSNU

Absorption

(Salt marsh)

KIOST

Absorption

(Oyster reef)

CNU

Absorption

(Benthic sediment)

WEB

Process

(Production)

KMOU

Resilience

system

KU

Absorption

(Coral reef)

MABIK

Ecological

investigation

GEO SR

Process

(Resuspension)

SNU

Process

(Carbon cycle)

SU

SNU

Process

(Food Web)

Absorption

(Salt marsh)

BRC

Seoul National University
Advisory Group

Physical

investigation

Sekwangeng

Absorption

(Seagrass

FIRA

Remote

sensing

Ocean Citech
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3. Key Findings & Discussion

Emerging

Blue Carbon 

Ecosystems

Tidal flat

Benthic sediment

Macroalgae

Other Ocean 

Ecosystems

(Not actionable)

Coral reef

Oyster reef

Phytoplankton

Fish

Actionable

Blue Carbon 

Ecosystems for 

Mitigation

Mangrove

Salt marsh

Seagrass

YES YES YES YES YES YES

YES YES YES YES YES YES

YES YES YES YES YES YES

? ? YES ? NO YES

? YES YES ? NO ?

YES YES YES YES NO YES

NO NO NO NO NO YES

NO ? NO NO NO YES

YES ? ? NO NO NO

NO NO NO NO NO YES

Blue Carbon Criteria (Adapted from Lovelock & Duarte, 2019; Conservation International, 2021)

Large scale of 

GHG removals or 

emissions

Long-term storage 

of fixed CO2

Carbon loss by 

anthropogenic 

impacts

Practical 

management to 

reduce emission

Included in IPCC 

GHG accounting 

guidelines

Alignment

with 

other policies
Category Habitat type
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Emerging Blue Carbon 

Ecosystems
Tidal flat ? → YES ? YES ? NO YES

3. Key Findings & Discussion

Blue Carbon Criteria (Adapted from Lovelock & Duarte, 2019; Pidgeon et al., 2021)

Large scale of 

GHG removals or 

emissions

Long-term storage 

of fixed CO2

Carbon loss by 

anthropogenic 

impacts

Practical 

management to 

reduce emission

Included in IPCC 

GHG accounting 

guidelines

Alignment

with 

other policies
Category Habitat type
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Emerging Blue Carbon 

Ecosystems
Tidal flat ? → YES ? → YES YES ? NO YES

3. Key Findings & Discussion

Blue Carbon Criteria (Adapted from Lovelock & Duarte, 2019; Pidgeon et al., 2021)

Large scale of 

GHG removals or 

emissions

Long-term storage 

of fixed CO2

Carbon loss by 

anthropogenic 

impacts

Practical 

management to 

reduce emission

Included in IPCC 

GHG accounting 

guidelines

Alignment

with 

other policies
Category Habitat type

Method (Sedimentation rate) Depth & Time scale Strength Weakness

Surface marker

horizons
(e.g., Feldspar, brick dust)

• Depth: 0–10 cm

• Time: 0–10 yr

• Capable of quantifying erosion

• Time-series analysis with fine scale resolution

• Limited timescale along durability of marker

• Confusion of time scale using wrong marker

Surface elevation

tables
(e.g., Vertical pipe)

• Depth: 0–10 cm

• Time: 0–10 yr

• Capable of quantifying surface elevation change 

• Time-series analysis with regular sampling

• Limited comparison between sites for some of 

stations with inconsistent reference depths

137Cs
(e.g., Chernobyl (1986) and 

Fukushima (2011) explosion)

• Depth: 0–100 cm

• Time: 0–40 yr

• Capable of quantifying multi-decadal resolution

• Straightforward age dating calculations 

• Limitation of peak detection in Southern

Hemisphere due to atmospheric fallout/washout

• 137Cs can be mobilized in saline sediments
210Pb
(e.g., Half-life of 210Pb; 

22.3 years)

• Depth: 0–100 cm

• Time: 0–150 yr

• Capable of quantifying sub-decadal resolution

• Long-term record including onset of sea level rise

• Limitation of peak detection in arid climate

sediments due to atmospheric fallout/washout

Historic event

horizons
(e.g., Volcanic eruption)

• Depth: 0–150 cm

• Time: 10–1,000 yr

• Capable of quantifying from sub-decadal to 

millennial resolution
• Limited to only opportunistically available

14C
(e.g., Half-life of 14C;

5,700 years)

• Depth: 10–10,000 cm

• Time: 100–100,000 yr

• Capable of quantifying from centennial to

millennial resolution

• Capable for identification of variable rates when 

multiple macrofossils and depths are dated

• Limitation of age dating of plant roots which grow

to various depth

• Limitation of age dating of mollusks which 

capable of mobility
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Emerging Blue Carbon 

Ecosystems
Tidal flat ? → YES ? → YES YES ? NO YES

3. Key Findings & Discussion

Current sediment coring

(max depth: ~1 m)

Upcoming sediment coring

(max depth: ~6 m)

Blue Carbon Criteria (Adapted from Lovelock & Duarte, 2019; Pidgeon et al., 2021)

Large scale of 

GHG removals or 

emissions

Long-term storage 

of fixed CO2

Carbon loss by 

anthropogenic 

impacts

Practical 

management to 

reduce emission

Included in IPCC 

GHG accounting 

guidelines

Alignment

with 

other policies
Category Habitat type

Lee et al, 2021
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Emerging Blue Carbon 

Ecosystems
Tidal flat ? → YES ? → YES YES ? → YES NO YES

3. Key Findings & Discussion

Marine

protected

area

Blue Carbon Criteria (Adapted from Lovelock & Duarte, 2019; Pidgeon et al., 2021)

Large scale of 

GHG removals or 

emissions

Long-term storage 

of fixed CO2

Carbon loss by 

anthropogenic 

impacts

Practical 

management to 

reduce emission

Included in IPCC 

GHG accounting 

guidelines

Alignment

with 

other policies
Category Habitat type
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Emerging Blue Carbon 

Ecosystems
Tidal flat ? → YES ? → YES YES ? → YES NO → YES YES

3. Key Findings & Discussion

Blue Carbon Criteria (Adapted from Lovelock & Duarte, 2019; Pidgeon et al., 2021)

Large scale of 

GHG removals or 

emissions

Long-term storage 

of fixed CO2

Carbon loss by 

anthropogenic 

impacts

Practical 

management to 

reduce emission

Included in IPCC 

GHG accounting 

guidelines

Alignment

with 

other policies
Category Habitat type

Front. Mar. Sci., 30 May 2022
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4. Remarks

Article: 19
(2006-2022)
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Blue Carbon Workshop
(Indonesia)

4. Remarks

2019 202220202018 20212016 2017

IMBeR 2019
(Brest, France)

UNFCCC COP24
(Katowice, Poland)

FIO 2018
(Qingdao, China)

Prof. D. M. Paterson
(Univ. St. Andrews)

BioGeo 2018
(Florida, USA)

Prof. G. L. Chmura
(McGill Univ.)

Prof. C. Lovelock
(Univ. Queensland)

Mangrove Monitoring
(Australia)

Mangrove Monitoring
(Cambodia)

BC conference
(Nanjing Univ.)

BC symposium

EAS 2018
(Philippines)

BC conference
(Qingdao, China)

Dr. P. Mcgonigal
(SERC’s)

Living Shoreline con.
(New Jersey, USA)

Blue Carbon Forum
(Jeju, Korea)

BC Workshop
(Seoul, Korea)

Kor.-Ind. BC Seminar

CKC conference
(Canada)

Blue Carbon Forum
(Seoul, Korea)

BC Workshop
(Seoul, Korea)

2023

COP27
(Sharm El-sheikh , Egypt)

KOR-IDN Blue C sem.
(Seoul, South Korea)

In the World

In Korea



Thank you 

for listening!

Blue Carbon

Research Center

Ministry of Oceans

And Fisheries
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