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Blue Carbon?

Definition & Function of Blue Carbon

v’ Carbon storageinto marine ecosystem such as coastal vegetationsand sediments calls“Blue Carbon”
v’ Althoughthearea of marine ecosystemis smaller than that of terrestrial, the total storage of carbon

issimilar moreover, itsrateis up to 50times faster y
Blue Carbon contains 4 marine ecosystem
services function
Provisioning : Regulating : Supporting 3= : Rest & Cultural
Materials ‘Natural Phenomena Natural Function ‘

JdierrestriallecosystemisGreenlCarbo

Carbon absorbed into forest ecosystem
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Carbon Storage Schematic of Blue Carbon

& Carbon storage schematic plot of coastal ecosystem \5
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= Potential carbon sources in coastal area:
Microphytobenthos, salt marsh plant, and sea grass
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Carbon Storage Capacity of Blue Carbon

* Tidal flat, and Saltmarsh plant
stocks are about 3 times higher
than tropical rain forest stocks

« Stored in soil organic carbon
form mainly

» Seagrass stocks are about 2
times higher than tropical rain
forest stocks

* Exist in soil organic carbon
form

4 )
Boral Forest -
- Soil Organic Carbon
Tropical Forest . Living Biomass
Seagrass
Meadows
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MgC
(Blue Carbon initiative homepage)
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Blue Carbon?

Global Distribution Status of Blue Carbon

Mangrove Mangroves are Mainly Distributed in Tropical Regions such as Indonesia, Mexico, and Brazil

Saltmarsh Tidal Flat, and Saltmarsh Mainly Distributed in Europe, North America, and Australia

Seagrass 60 Species of Seagrass are Distributed in All Coasts Except Antarctica

\
Global Distribution of Blue Carbon Ecosystems
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Figure 4. Global distribution of the blue carbon ecosystems
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Global Trend

IPCC Special Report on the Ocean and Cryosphere in a

Synopsis of SROCC

Changing CIiate(SROCC)

= Decided to publish SROCC within cycle of 6t IPCC report
in the 434 session of IPCC (“16.4, Kenya)

= Covering the interrelationships, changes, adaptation,

and mitigation measures of the ocean, and cryosphere

54 SESSION DU 54™ SESSION OF

GIEC ET THE CC EAU AND H
4GB‘USREESASLIJO?IUDU GIEC 46}j“ S\EPSSIOBNU?)F THE IPCC on Cllmate SyStem (6 Chapters)

DU 5 AU 10 SEPTEMBRE 2017 5-10 SEPTEMBER, 2017 IDCC

Rr—rr ]

Main Blue Carbon Contents(Chapter 5)

10000

,;; _— " Blue carbon occupies less than 0.1% of the surface, but contributes

g 1~10% of primary ocean production, and 3~30% of marine CO,

> * 151 countries around the world own blue carbon ecosystem

I .

s i ® 25~50% worldwide damage over past 100 years

3 (decrease 0.2~3% per year)

§ 404 — Emit 1.3 +0.7GtC/yr

§ = Blue carbon has variety of benefits such as wave energy absorption,

typhoon protection, adaptation (erosion protection), local marine

e e— Y i SeT— ecosystems health promotion (fishery resources, water quality)
forgsts forests forests Y -

| 8
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Global Trend

Ramsar Convention

Ramsar COP13

4;\ el o on et = Draft resolution on promoting conservation, restoration
| i‘: ¢ .
’ “Wetiands for Sustainable Uban Future” and sustainable management of coastal blue carbon

Dubai, United Arab Emirates, 21-29 October 2018+

o o ‘ ecosystems(COP13 Doc.18.15.)

il

‘ Ramsar COP13 Doc.18.15Rev. 1+J

Draft resolution on promoting conservation, restoration .
and sustainable management of coastal blue carbon® ecosystems Contents Of draft reSOIUtlon
il

Submitted by Australio+

‘ » AFFIRMS the significant value of coastal wetlands
1. RECALLING:+ . o . . .
. for climate mitigation and adaptation
a. ResolutionVIll.4 on Wetland issues in Integrated CoostalZone Manogement (ICZM)), that
urges Contracting Parties to ensure that coastal wetlands and theirvalues and functions - Ra|se awareness Of the ben6fits Of COSta| blue Carbon

and their importance forthe conservation of biological diversity, including theirvital rolein
mitigating the impacts of climate change and sea-level rise, arefully recognizedin their

, policies, planning and dedision-makingin the coastal zone; ecosystems and |ncentlvize actlons

b, Resolution X 24on Climate change and wetlands, that urges Contracting Parties to manage
wetlands wisely toincrease their resilience to climate change and take urgent actionto u CO”ECt and analyze data, map these ecosystem and
reducethe degradation, promqtergstorationand imprwgmarwagementpractice of o ) . .

, wetland types that constitute significant greenhouse gas sinks;+ ma ke thIS Informatlon pu bI |C|y accessi ble

t. ResolutionX1.14 on Climate change andwetionds: implications for the Ramsgr Convention
on Wetionds, that urges Contracting Parties to maintain or improve the ecological % KOREA Clea riﬁed unvegetated mudﬂats as one of
character of wetlands to promote the ability of wetlands to contribute to nature-based . a
cmaechange adaptaton; blue carbon ecosystems in draft resolution

il

| o



KOE Korea Marine Environment
Management Corporation

Global Trend

United States of America—developing the inventory

* Al wetlands are recognized as managed lands,
mostly consisting of agricultural to tidal marsh
transitions with restoration. Both Vegetated Coastal
Wetlands and Unvegetated Open Water Coastal
Wetlands were included, although sufficient data
on seagrasses were not available (Crooks and
Beers 2018).

- Accounting for transitions in land-use due to
restoration activities (e.g. rewetting) is included. The reporting table (below) shows areas of
cropland, grasslands and other land categories converted to coastal wetlands.

. An interagency working group was created to facilitate effective collaboration between
government offices and a consultant team responsible for the accounts.

- Coastal wetlands sequester 8.5 MMTCO, each year, but erosion releases 1-7 MMTCO,, per year
(Crooks and Beers 2018).

TO: — s =
- = =% - B =3 =3 = = =
3% | Er | % | FER (37 |3F | x| % | 2 (23
E g E £ 2 g g g 8 > g =& ¥ = - i
& 2§ S © 5 5 = =
IROM: Cklia)
Forest 1and (managed)™ 292493 19 IE 59.75 3940 58 NA £5.73 NA 41791 7535 IE| 29708249
Forcst 1aad (uomanaged)™ _IE| 30058 NO £ 1E [+ 1E NOo 1E 1E| 860058
Cropland™ 163,32 NA| 139721,73]  16535.31 NA 33582 NA| 298216 679,31 NAL 17033908
Grassland (enanaged)™ 678 10 NA| 12827 06 30312028 NA 200 08 NA| 365328 110869 IE| 32208749
__ Grasslend (renasaged )™ £ IE NO IE] 23935 60 44 IE NO IE IE| 26935 60
Wetlands (managed)™ a1 47 NA 127 76 19913 XAl 4127247 e 2617 101 76 ®| 4172897
Werlands ( ged)™ 3 NA E = NA = e = 1= 2 3 TENA
remens™ 16.47 NA 90.73 114.04 NA 131 NA| 3534547 13.03 IE| 38084.15
Other land™ $3.28 i 212,30 1048.15 4 4 9500 NA 190.11 20809.09 IE] 22433.19
Total wenanaged land * IE IE NO IE IE IE IE NO IE| 4630025| 4630025
Final area 293479 93 3600 58| 163039 56| 324997 51| 25935, 42473 64 IENA] 4311810] 2278724] 46300.25] 971732 41
Net chasge'” -3582 56| 000| -741012] 291002 000] 71467 IENA] 703395 334,05 0.00) 0.00/

IPBC(2018), wetlands exchange-lessons learned | 10
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Global Trend

Australia—Investigating inclusion of a range of activities (extraction)

* Australia has reported coastal wetlands
within its GHG inventory, and reported
mangroves within its forest category.

* Coastal wetlands are approximately
5% of national carbon stocks in the
Forest sector.

* They are examining case studies for
a range of activities, e.g. dredging of ports, harbours and marinas maintain navigable passages
for boating and shipping and excavation due to canal estate development; and excavation
for agquaculture.

* They convened a technical expert panel to provide advice on implementation of
2013 Supplement for coastal wetlands within national GHG accounts.

* Inthe future, Australia plans to continue to incorporate new data to improve model values
and identfify and incorporate new activities fo extend activity data coverage.

IPBC(2018), wetlands exchange-lessons learned | 11
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|1 . Research Plan

= (Title) Development of Blue Carbon Information System and its Assessment for Management

KOE” Korea Marine Environment
Management Corporation
| 12
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Blue Carbon R&D

Range of Blue Carbon Study
= 2017~2021 (5Years), 9 million US$
(g

Systematically Promote with
3Steps (Introduction-Diffusion-Settlement)

Space Range
EastSea 2017
' Ganghws Is., } 2018~202
Garolim Bay, 20sites
' Suncheon Bay.
' Content Range
(Step2) Identification (step3) : Blue Carbon
systemlestablishment of carbon cycle management system

SOUth Sea Blue Carbon Distribution » Eml)i::iglr?/e-\g;r)?;tr;on > GHG MRV
Survey Technology Algorithm Methodology Development
Cataloging and Resource Develop Carbon Develop GHG Statistical
Drawing Technology . Emission/Absorption Factor H management system
Construct WEB-Based . Present International GHG
Spatial Information System Reve oplCatooniResinlkiocelig -* Recognition Strategy

| 13



Blue Carbon R&D

Annual Survey Plan

Pilot Survey(2017)

Ganghwalls. .\_% B ‘ \

Garolim Bay

Suncheon Bay

* Investigate Carbon Cycle Process through Domestic,
and Foreign Literatures
* Measure Organic Carbon Change by Time Serious in

Pilot Survey Area

K°€~ Korea Marine Environment
Management Corporation

Practical Survey(2018~2020)

Ganghwals. S \a \
Yeongjong® \
Songdo/Siheun’ @ | ‘ N
Daebul Is. &

Geunheung Bay
Ocheonhan@

Giseong/Gusan

@ Hado-ri/Jongdal-ri

* Measure, and Analyze Organic Carbon Change by
Time Serious in Blue Carbon Area -
Carbon Measure, and Analyze in Tidal Flat(20
area), Saltmarsh(18area), and Seagrass(7area)

| 14
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Blue Carbon R&D

Roadmap of blue carbon research

o Step 1(2017) Step 2(2018~19) Step 3(2020~21)

Vegetation by A°;‘ez"°t = _ﬁ Obtain Vegetation Information by Habitats J
Information Guideline
te g . . Build Spatial Information Build Spatial Information .
b Data Analysis . Build Spatial ‘ (South Sea) ‘ (East Sea, Jeju) Hig
Space Pilot Sea Area |nf0rmat|0n v BIE;CI(I:’:;?: :
Information GIS Desi Determination (West Sea) i
: gn i : : Information
system Information Information e Productivity Estimate by Vegetation
lishmen Network Automatic Identification (Machine Operating Automatic Identification (Machine
establishment Construction Survey Area ( Learning) Technique construction H Process H Learning) Technique construction
T [ iformaton Sysem Gt T e producity | | DoonoT SO PO ey
Learning System * Survey Method Selection Estimate « Blue Carbon Expansion Plan suggestion

Emission/Absorption Factor

Current Status ( Data Analysis H Goal Setting }— Blue Carbon Emission/Absorption Domestic Applicabiliy Consideration
P Estimate by Habitat Carbon

Estimate Methodology Blue Carbon Emission/Absorption Circulation
Development Factor Deduction by Habitat Process

Process Circulation Investigation
o Analysis Process Pilot Survey . . Country Specific Emission S Hobitat
|de?tlflcat|0n Analvsis (Ganghwa Is.) Field Area Field Survey Factor Suggestion Carbon Model
of carbon . e (habitat) (area) Development
S Area Det ti q
cycle Field Survey urvegy Irliabitaetﬁr\rr::]a on }— Field Survey (Expand Area)
Estimate Area + Blue Carbon Estimate Method + Habitat/Area Survey Result + Blue Carbon Emission/Absorption Factor Deduction
Selection + Present Standard Suggestion « Blue Carbon Estimate GL by Habitat | |+ Country Specific Emission Factor Deduction
MRV Economic Monitoring Standard Develop Measure, ¥ 7 QA/QC, Uncertainty
¥ }':/";VI ( Concept I Suggestion I Reporting GL i Methodology i MethOdOk:,gn{ GL Development
Step3 e elge)y System H Emission Estimate |, Emission Verification Svstem Construction
ep Development Module Development Module Development Y
S LULUCF Case Plan for Coordinati it iz il Plan International International Certification International Certification
Blue Carbon DB ag'd Statistics { Analysis H amo:golr/laiorcml":igs ! Cemﬁcat;':;g:cfg: oETE Certification Strategy GL Verification ! Strategy Suggestion
Management ystem 3 !
Scheme Development Symposium for Global Network Global Network : :
Establishment Establishment International Network Operation
* MRV Economic Concept Suggestion + Develop Measure, Reporting GL, and + GHG Statistic System Construction
Strategy + Host International Symposium, and Verification Methodology + Blue Carbon International Certification Strategy
International Promotion + Create Blue Carbon International Network Suggestion

| 15
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111, Recent Main Result

= 2017~ 2018. 11.

Koe Korea Marine Environment
Management Corporation
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How to Estimate

Estimate of Coastal Wetland Carbon Storage

The sample were cut

0 Sample separation
by depth (1cm)

Field 1-3m depth coring at
sampling field sites by depth

High temperature Measuring organic matter(OM)
drying after drying at 550 °C, 4h

VA e e o 2 e o ——

0 Oven Measuring bulk density after
drying the oven drying (65°C, 72h)

Grinding the @-2 _drvi Measuring total organic carbon(TOC)
Dried samples Freeze-drying content after TM-HCI treatment and
freeze-drying for about 12-24 h
*Carbon content(%) and carbon stable isotope ratio in

samples
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Results of Organic Carbon Storage in Tidal Flat Sediments

* Relatively Higher Organic Carbon Stocks in Vegetated Areas than Mudflat
» Organic Carbon Storage Ability of Vegetated Area is 150% Compared to Non-vegetated Area

Organic Carbon stocks (Mg C ha?)

Bl P australis
200 | | B s, japonica
:: : 0 s. anglica
muddy I ! Bl S. maritima
Isandy ! B . planiculmis
150 : : B Bare tidal flat
. >
! ! muddy !
Vegetated tidal flat ! !
TMgChat | | e
. san
! ! Bare tidal flat ! y
b 45 Mg C ha" :
-------- N :
50 | I I I
o TR R R e e o T e TE==m=—===
I ‘H‘“ I
1 I I
I
I
I
O I
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Result of Zostera marina meadows

Jangheung - I 1 Sediment Corg
B Seagrass Corg
Namhae A
Geoje - I

0 20 40 60 80 100 120 140 160
-1
Corg Stocks (Mg C ha™)

Site Sediment Seagrass
(Mg C ha) (Mg C ha™)

Jangheung 87 2.0
Namhae 134 0.9
Geoje 59 1.9

| 19
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Survey on the Distribution of Saltmarsh in the West Coast

Survey Area of Saltmarsh Dlstrlbutlon Distribution Estimate Result

I

600
400
200
28.076 .
D I
o o A
|y 2He
1000 907.782
500
109.04
4.277 0.784 1.112 0.377 4.277
0 |

HOLED  BI AED ML RIZOD 2D AED

I T I T I

HOREEL 467496 5.656 266,242 168,388 Q07,782
2} 67,365 20,137 4,134 17.404 109,040
ApR o} 1.861 2,233 0,004 0179 4277
X|Eh 0.342 0.050 0.002 0.350 0.784
AEFo|at - - - 1.112 1.112
IR - - - 0.377 0.377
ApED} 1.861 2233 0,004 0179 4277
H 537.064 2B.076 270,382 187.850 1,023,372

«* Estimation through Hyper Spectral Images
Source) ZEHHME BBt Moot FMAIZ U T A HEH(“16, FIRA) | 2
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Result of National Tidal Flat Area Distribution Survey

« Approximately 96.3% (2,395.1 ki*) of the Total Tidal Flat are Distributed in West Coast Area, and Rest are Located in
South Coast

* Area of Mud Flat are Estimated in National Statistic, While Area of Saltmarsh are Not Included in National Statistics

Incheon’
Gyeongg

Area (k) Ratio (%)
875.5km
Incheon-Gyeonggi 875.5 35.2 “
ch " 35.2%
unge deonnam 357.0 14.3 Chungcheonnam-do
0
Jeollabuk-do 118.2 4.8
Jeollabuk-do
Jeollanam-do 1,044.4 42.0 -
118.2k
Busan-Kyongnam 92.1 3.7
— 42.0%
TOtaI 2,487.2 1 00.0 Jeo"anam—do

* Ministry of Oceans and Fisheries Statistics (2014) 1,044.4 m?2
< _//\ | 21
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Result of Pilot Survey (West Coast)

Carbon Absorption(Ton C/yr) CO; Absorption (tonCO;/yr)

Absorption Factor*(TonC/km?- yr)

INCEX(R)

Average Maximum Minimum Average Maximum Minimum | Average | Maximum Minimum
Saltmarsh 10.2 91.0 465.0 5.0 931 4,757 51 3,413 17,442 188

Mudflat 2,395.1 91.0 465.0 5.0 217,954 1,113,722 11,971 799,165] 4,083,646 43,910

* |PCC 2013 Guideline Factor
Saltmarsh Tidal Flat

Incheon - Gyeonggi

Chungcheonnam-do

Jeollabuk-do

Jeollanam-do

- @

(thousand ton CO,/yr)
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Result

Outcome of R&D

MEASURING, REPORTING, and VERIFICATION
GUIDELINE FOR NATIONAL GHG INVENTORY
OF COASTAL WETLANDS
Aot EX] F7I2ATIA SAH
A8 25 " 2{MRV) xl&

2 e ———— r
1 Environmental Pollution

Exbds Booluzs: SOF. CATEGORY OCOASTAL WETLAND CBECODE s |
Seoul National University bk meen
School of Earth and Environmental e DA oo 13 A o i
Laboratory of Marine Benthic Ecology
STANDARD OPERATING PROCEDURE
EHE U 87/T4 U SUA0| bYEAUAY Y 85 TEER

=2
EE5

Version 1.0 February 2017

o

MRV

Korea Marine Environment Management

Junsung Noh, Yeunjung Lee, Jong Seong Khim

SOP

Ygnz

BENTHOS Lab.

School of Earth and Environmental Sciences
Seoul National University
Republic of Korea
T: (02) 726750

GeoServer b, s

Data Base
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IV, Challenges and lessons
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Management Corporation
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Survey location&cycle

= What are the criteria to decide a survey location&cycle?

— We handled this problem in SOP briefly. But, | think that we need

more study and field survey.

Activity Data

= How do we get past activity data to monitor greenhouse gas?

— We will study using a satellite photograph next year.
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KOEM’s event

Blue carbon workshop

UNFCCC COP24 Side event with BLUECARBDN

= (Date) 11.Dec.18.

= (Location) Korea pavilion, Katowice, Poland

= (Title) International updates on blue carbon science and knowledge, international
partnership for blue carbon

= (Objectives) Sharing International updates on blue carbon research and policy
implication
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