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Backgrounds

2030 Nationally Determined Contributions (NDC)

China

GHG emissions 
reduction by 
60~65% from 
2005 by 2030

EU

GHG emissions 
reduction by 

40% from 1990 
by 2030

55% reduction

Japan

GHG emissions 
reduction by 

26% from 
2013 by 2030

46% reduction

South Korea

GHG emissions 
reduction by 
24.4% from 

2018 by 2030

GHG emissions 
reduction by 

40% from 
2018 by 2030

USA

GHG emissions 
reduction by 
26~28% from 
2005 by 2025

50~52% reduction

UK

GHG emissions 
reduction by 

40% from 
1990 by 2030

68% reduction

78% reduction
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Global carbon budget (2012-2021, 10yr average): CO2 emissions vs. CO2 Sinks
        CO2 emissions: ~39.6 Pg yr-1, Sinks: ~22.0 Pg yr-1 (Green C 11.4 Pg yr-1 ≈ Blue C 10.6 Pg yr-1)

Backgrounds
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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

Blue Carbon Project funded by K-MOF
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Korean Blue Carbon Science
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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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Korean Blue Carbon Science

Tidal flats can absorb CO2, which generates 110,000~200,000 cars a year!!

(Total ~2,480 km2)
Lee et al., 2021Intertidal area of South Korea
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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

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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3. Key Findings & Discussion

Emerging
Blue Carbon 
Ecosystems

Tidal flat

Benthic sediment

Macroalgae

Other Ocean 
Ecosystems

(Not actionable)

Coral reef

Oyster reef

Phytoplankton
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Actionable
Blue Carbon 

Ecosystems for 
Mitigation

Mangrove

Salt marsh

Seagrass
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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)
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Practical 
management to 
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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)
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Emerging Blue Carbon 
Ecosystems Tidal flat

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

Current sediment coring
(max depth: ~1 m)

Lee et al, 2021

?  YES ?  YES YES ? NO YES

Upcoming sediment coring
(max depth: ~6 m) 0 m

1.5 m

1.5 m

3 m

3 m

4.5 m

4.5 m
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Emerging Blue Carbon 
Ecosystems Tidal flat ?  YES ?  YES YES ?  YES NO YES

3. Key Findings & Discussion

Blue Carbon Criteria (Adapted from Lovelock & Duarte, 2019; Pidgeon et al., 2021)
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Practical 
management to 
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Included in IPCC 
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Alignment
with 
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Marine
protected
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3. Key Findings & Discussion

Study area

Before

① Green Living Test-bed 1
(Location: Daebu; Monitoring: Oct. 2022 ~ Jul. 2023, 10 month)

After

② Green Living Test-bed 2
(Location: Seocheon; Monitoring: Jun. 2023 ~ Dec. 2026, 43 month)
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3. Key Findings & Discussion

③ Blue Living Test-bed
(Location: Gangjin; Monitoring: Oct. 2023 ~ Dec. 2026, 39 month)
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3. Key Findings & Discussion

④ Soft Living Test-bed 1
(Location: Busan; Monitoring: Nov. 2022 ~ Nov. 2024 24 month)

⑤ Soft Living Test-bed 2
(Location: Pohang; Monitoring: Nov. 2023 ~ Dec. 2026, 38 month)

ControlEco-tile

ControlEco-tile ControlEco-tile
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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 
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Carbon loss by 
anthropogenic 

impacts

Practical 
management to 
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Front. Mar. Sci., 30 May 2022
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3. Key Findings & Discussion

Target Subject Unit
GHGs Reduction Target

2017
(Base year)

2030
(NDC)

2050
(Carbon Neutrality)

Salt marsh & Seagrass Salt marsh planting
(Salt marsh, Actionable Blue Carbon)

km2 0 105 660 

tCO2eq 0 36,471 229,249 

Seagrass planting
(Seagrass, Actionable Blue Carbon)

km2 0 1 3 

tCO2eq 0 164 493 

Tidal flat
Tidal flat restoration
(Tidal flat, Emerging Blue Carbon)

km2 0 10 30 

tCO2eq 0 1,980 5,940 

Inshore protected area
(Tidal flat, Emerging Blue Carbon)

km2 0 1,318 1,418 

tCO2eq 0 260,964 280,764 

Offshore protected area
(Benthic sediment, Emerging Blue Carbon)

km2 0 9,253 9,253 

tCO2eq 0 577,387 577,387 

Marine forest Marine forest & artificial reef
(Macroalgae, Emerging Blue Carbon)

km2 0 388 388 

tCO2eq 0 130,885 30,885 

Island sea foresting
(Macroalgae, Emerging Blue Carbon)

km2 0 30 110 

tCO2eq 0 10,120 36,938 

Sea shelf restoration
(Macroalgae, Emerging Blue Carbon)

km2 0 10 34 

tCO2eq 0 3,373 11,301 

Oyster shell Oyster culture & recycling
(Oyster, Not Actionable Blue Carbon)

km2 0 102,000 204,000 

tCO2eq 0 44,880 89,760 

Total tCO2eq 0 1,066,226 1,362,717 
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4. Remarks

Article: 19
(2006-2022)
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4. Remarks

Blue Carbon Workshop
(Indonesia)

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)

Blue Carbon Workshop
(Australia)



Thank you 
for listening!

Blue Carbon
Research Center

Ministry of Oceans
And Fisheries
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