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1. Backgrounds
The Importance of in Response to Climate Change

@ Global carbon budget (2012-2021, 10yr average): CO, emissions vs. CO, Sinks
@ CcO, HIERENE: ~39.6 Pg yr', Sinks: ~22.0 Pg yr-' (Green C 11.4 Pg yr' = Blue C 10.6 Pg yr)

Global carbon budget 2012 - 2021

Total emissions Total sinks
39.6 (+2.9) 22.0 (x2.7)
a2 = 7114 (22 10.6 (= 1.5) N
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Industry Land use change Forest

g Salt marsh :
w 0.02~0.31 & Mangrove R e Deep ocean

0.08~0.09 : DA )
v \\¥d) ALY
Emissions and sinks !! 'ﬁ&{EﬂﬁEﬁ Utv477
In billion-tons CO,, per year (Pg CO./yr) § Seagrass
Friedlingstein et al., 2022. Earth Syst. Sci. Data. 14(4), 1917-2005 w 0.17~0.40
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1. Backgrounds
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2. Korean Blue Carbon Science
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2. Korean Blue Carbon Science
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2. Korean Blue Carbon Science
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2. Korean Blue Carbon Science
FIETT NI (2022-2026): $40 million dollars

Blue Carbon Project: Phase-l|

R&D strategies for|
climate change

Research planning Blue Carbon
(SNU) Project (phase-11)
e — On going('22~26)
Living shoreline (SNU)
Research planning
(SNU)

C“Hasc

)

Blue Carbon
Research Center

[Title] Development of living shoreline technology based on
blue carbon science toward climate change adaptation

' .Ti'.c';lal ?I'a't. - ey

* Marine
protected
. area

The project aims to support &Ll d WAL through

1) Enhancement & Excavation of
2) Construction & management of

technology
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2. Korean Blue Carbon Science

Research objectives

Aimed to develop techniques on enhancement of
“blue carbon resources” and apply in situ along the
coasts of Korea using the “living shoreline

techniques” towards “carbon neutrality”

Major expected outcomes

= Blue Carbon Map of Tidal flats
- Excavation of new carbon reduction resources
- New Blue Carbon absorption/emission factors
- Inclusion of information about tidal flat area (>80%)

= International network operation (IPCC, COP, etc.)
= Development of Living shoreline technology

- Test-bed demonstration & Guidelines suggestion
- Technical guidelines for Living shoreline
- Announcement of coastal management

[HIEER] (2022-2026): Objectives, contents, and expected outcomes

Three major subjects & research contents

Subject 1

1. Enhancement & Excavation of Blue Carbon

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. Construction of Living Shoreline

2.1. Development of Living shoreline technology

2.2. Analysis of Living shoreline effects
2.3. Test-bed operation & Technology demonstration

3. Management of Blue Carbon & Living Shoreline

3.1. Enactment of Law & System

3.2. Reinforcement of business in local government

11/23



3. Key Findings & Discussion

(o7 I ER A NGHTE i Y Actionable Blue Caron Ecosystems

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

Large scale of Lona-term storage Carbon loss by Practical Included in IPCC Alignment
Category Habitat type GHG removals or - ° anthropogenic | managementto | GHG accounting with
. of fixed CO, . . L .
emissions impacts reduce emission guidelines other policies
Actionable Mangrove YES YES YES YES YES YES
Blue Carbon
Ecosystems for Salt marsh YES YES YES YES YES YES
Mitigation Seagrass YES YES YES YES YES YES
Tidal flat ? ? YES ? NO YES
Emerging
={[I-Nex: (- T.T, M Benthic sediment ? YES YES ? NO ?
Ecosystems
Macroalgae YES YES YES YES NO YES
Coral reef NO NO NO NO NO YES
Other Ocean Oyster reef NO ? NO NO NO YES
Ecosystems
(CIEEGELEE  Phytoplankton YES ? ? NO NO NO
Fish NO NO NO NO NO YES
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3. Key Findings & Discussion

BC criteria for Tidal flats: Large scale of GHG removals/emissions

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

Large scale of Carbon loss by Practical Included in IPCC Alignment

Long-term storage

Category Habitat type GHG removals or of fixed CO anthropogenic | managementto | GHG accounting with
emissions 2 impacts reduce emission guidelines other policies
el Tidal flat ? > ¥ES ? YES ? NO YES
Intertidal area of South Korea » ' Lee et al., 2021
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w =27 [ e R A
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; B .,@@E?;) o | S Korea Gyeonghuk_{
yeongbuk( —
=34 4 e ——— _m“hon-ton CO,
Ulsan } Letil) -ton co}_yi_f_,_f
) ‘?'l w4 2 puliaa

* Gyeongnam B”Sih N y..
(n=1425) > J

Westérn Jeonnam

= a9 B | 24 5
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(10° Mg) i (10° Mg yr) 6 10 -13] 14 -14 -7 -8 -6 -3
2000 | 2001 \ 2002 \ 2003 | 2004 | 2005 | zoos \ 2007 2008 \ 2009
i B O s o :
~ i i ook
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Tidal flats can absorb CO,, which generates 110,000~200,000 cars a year!!
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3. Key Findings & Discussion

BC criteria for Tidal flats: Long-term storage of fixed CO,

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

Large scale of Lona-term storage Carbon loss by Practical Included in IPCC Alignment
Category Habitat type GHG removals or o%‘ fixed CO g anthropogenic | management to | GHG accounting with
emissions 2 impacts reduce emission guidelines other policies

Emerging Blue Carbon .
Tidal flat ? > YES ? > YES YES ? NO YES

#°Pb,, (mBq g")

0 10 20 30 40 0 10 20 30 40
I I I | I I
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20 —

30+ /4

) Incheon Gyeonggi -
40 | ! e emyr)l | (072 cyr) 2 Depth: ~5.3 m
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50

0 3|0 6|0 9|0 120 0 1|0 2|0 3|0 40
0
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20 —

30 —

Current sediment coring 40 - i eonbuk| Yo e estern Upcoming sediment coring
(max depth: ~1 m) A i O (max depth: ~6 m)
50

Lee et al, 2021 14/ 23




3. Key Findings & Discussion

BC criteria for Tidal flats: Practical management to reduce emission

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

Category

Habitat type

Large scale of
GHG removals or
emissions

Emerging Blue Carbon .
Tda it

Long-term storage
of fixed CO,

Carbon loss by
anthropogenic
impacts

Practical
management to | GHG accounting with
reduce emission

Included in IPCC Alignment

guidelines other policies

? > YES

? > YES

NO YES

Ungjinjangbongdo
Tidal flat

Songdo

Island Tidal flat

Siheung Tidal flat

Deabudo Tidal flat
near Daeijakdo
Island

Hwaseong
Maehyang-ri

Tidal Flat

Garorim Bay

Sinduri Dune -

Boryeong Sohwang
Dune

Seocheon Tidal flat

Buanjulpo
Bay Tidal flat

Gochang Tidal flat

Muan Tidal flat

Jungdo Tidal flat

Jindo Tidal flat Lo

near Gageado Island---—@&
near Munseom
Island

near Tokkiseom
Island

. Wetland protected area

. Marine ecosystem protection area

Bl Marine species protection area
near Jodo Island
[l Marine landscape protected areas

Getbol, Korean Tidal Flat,
UNESCO World Natural Heritage

near Ulleungdo Island

2000
Near Uljin (g'1500 b Marlne d
rotecte
< 1000 | P
e area
Z 500 4

0 T T T
2001 2006 2011 2016 2021

Near Goseong Haimyeon

®--- Near Po

i near Namhyeongjeseom
I Island

near Namuseom Island
near Oryukdo Island

Near Tongyeong Seonchon Village

--- Masanmanbongam Tidal flat

Suncheon Bay Tidal flat
Goheung Tidal Flat

- Boseangbeolgyo Tidal flat

near Sohwado Island

near Cheongsando Island

-~ near Chujado Island

Planting halophytes
& seagrassess
for carbon sink increase /§

Building eyster reef Softening coastal
for coastal erosion grey infrastructure
a5, prevention for biodiversity

- Y
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3. Key Findings & Discussion

BC criteria for Tidal flats: Practical management to carbon reduction

@ Green Living Test-bed 1 @ (Green Living Test-bed 2

(Location: Daebu (Location: Seocheon; Monitoring: Jun. 2023 ~ Dec. 2026, 43 month)

_BEZ FIREHETI)
T=20cm T sy
”r:zocm




3. Key Findings & Discussion

@ Blue Living Test-bed
(Location: Gangjin; Monitoring: Oct. 2023 ~ Dec. 2026, 39 month)
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BC criteria for Tidal flats: Practical management to carbon reduction




ISCUSSION

3. Key Findings & D
BC criteria for Tidal flats
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3. Key Findings & Discussion

BC criteria for Tidal flats: Included in IPCC GHG accounting guidelines

Category

Habitat type

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

Large scale of
GHG removals or
emissions

Long-term storage
of fixed CO,

Carbon loss by
anthropogenic

Practical

impacts

management to
reduce emission

Included in IPCC
GHG accounting

Alignment
with

guidelines other policies

Emerging Blue Carbon . 5 5 3
Tidal flat ? > YES ? > YES YES ? > YES
0° 120° 180° 60° W .

1

60°E
1

60° N

Recently,

f»

igni cance of tidal fla

ot

-

are mcreasmgly recognlzed as

- e

Pacific Ocean

Atlantic
30° N Ocean
il Carbon sequestratlon of Tidal flat
Country Carbon Ref.
seq. rates
0° - (TgCyr') "
N/ i Current blue carbon in IPCC Emerging BC
Bridgham etal., .
| Canada I Indian Ocean +
China 0.79-2.13  Chenetal., 2020 )
3005 UK 0.02-0.16  Greggetal, 2021 Salt marsh Mangrove Seagrass Tidal flat
Bridghametal.,
USA an B &
, ] SNU Benthos Lab Atlantic Ocean
“;J.';;,W Total 088061 ©ETO _
Korea 0.07 Leeetal., 2021
60°S

Number of obervations
2 2 NN oW

Number of obervations

0 150 200 250 300 350 460 450 500
Carbon stocks (Mg C ha™' )

Carbon Accumulation Rate (g C m 2 yr™" )

Tidal Flats as a Significant
Carbon Reservoir in Global
Coastal Ecosystems

lidal flats are widely distributed and provide a
Nevertheless, the
and implications for

variety of ecosystem services.
consequences of tidal flat loss

services s

& Front. Mar. Sci., 30 May 2022

uch as carbon (C) sequestration have...
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3. Key Findings & Discussion

2030 NDC & 2050 Carbon Neutrality Scenariofl\'ElgiERsTel1i{g B Gl (=T |

A A

EXREEEEEE Ll

rbon National Strategy

K-Blue Ca

2023. 5. 31.

GHGs Reduction Target

Target Subject Unit 2017 2030 2050
(Base year) (NDC) (Carbon Neutrality)
Salt marsh & Seagrass Salt marsh planting km? 0 105 660
(Salt marsh, Actionable Blue Carbon) tCOseq 0 36,471 229,249
Seagrass planting km? 0 1 3
(Seagrass, Actionable Blue Carbon) tCOseq 0 164 493
Tidal flat Tidal flat restoration km? 0 10 30
Iqal fla (Tidal flat, Emerging Blue Carbon) tCOseq 0 1,980 5,940
= “‘-’%_«, " Inshore protected area km? 0 1,318 1,418
ﬂ‘-' "f'; - (Tidal flat, Emerging Blue Carbon) tCO.eq 0 260,964 280,764
a Offshore protected area km? 0 9,253 9,253
(Benthic sediment, Emerging Blue Carbon) tCOseq 0 577,387 577,387
Marine forest Marine forest & artificial reef km? 0 388 388
(Macroalgae, Emerging Blue Carbon) tCOseq 0 130,885 30,885
Island sea foresting km? 0 30 110
(Macroalgae, Emerging Blue Carbon) tCOseq 0 10,120 36,938
Sea shelf restoration km? 0 10 34
(Macroalgae, Emerging Blue Carbon) tCOseq 0 3,373 11,301
Ovster shell Oyster culture & recycling km? 0 102,000 204,000
y (Oyster, Not Actionable Blue Carbon) tCOseq 0 44,880 89,760
Total tCO2eq 0 1,066,226 1,362,717
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