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Abstract

The impacts of climate change are being observed globally, and wetlands are known as important ecosystems for
climate change mitigation and adaptation with carbon sequestration and biodiversity conservation. However, current
wetland policies in Korea are poorly related to climate change response strategies and are not fully utilizing the
potential of wetland capabilities. This study aims to suggest improvement considerations and major strategies for
strengthening wetland policies with effective tools for climate change response. Case studies and literature reviews
on the international efforts to respond to climate change and the use of wetlands in major developed countries are
used to identify the key factors to establish wetland policies with consideration of current status and different
wetland issues in Korea. Results of this study with systematic literature review and TACCC(Transparency,
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Accuracy, Consistency, Completeness, Comparability) principles show that integrated approach on wetland policies
to climate change response are needed. Based on the results, we propose the following policy recommendations.
Firstly, carbon sequestration and storage are integrated through climate change response strategies and wetland
conservation policies for national greenhouse gas reduction goals of Nationally Determined Contributions(NDC).
Secondly, data—based wetland management should be implemented with scientific research, and wetland conditions
and changes are continuously monitored, in particular quantitative data such as carbon absorption of wetlands are
systematically collected. Thirdly, cooperating with central and local governments in wetland policies, public
participation on wetland conservation are encouraged with establishment of wetland conservation and restoration
strategies suitable for local characteristics. Fourthly, expanding the role of wetlands in climate change mitigation
and adaptation strategies with incorporation of the Nature—based Solutions(NbS). Fifthly, the implementation
capabilities of wetland conservation policies is enhanced by financial supports and training of wetland education
and professionals. These wetland policies strengthens the ability of wetlands to respond to climate change
effectively, and contribute to sustainable wetland ecosystem management by participating international efforts on

wetland conservation and climate change.
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Defining Research
Questions

= Summarize study idea and its importance
= Identify keywords on research topic

<

Database Search

= Climate change-related articles on wetlands
searched with Web of Science, Google Scholar,
Springer, Elsevier Science Direct and others

= Select articles from 2000 to present

<

Data Filtering

= Duplicated articles excluded in literature review
= Inclusion criteria on articles related to wetland
policy and management topics

< L

Literature Review

= Systematic review on full text context against
regulatory framework for wetland
= Derive and summarize policy implications

<

Conclusion

= Integrate findings on wetland conservation
and management
= Propose policy implementation strategies

Fig. 1. Framework of the study process
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Table 1. Role of wetlands for mitigation or adaption tools in NDC and NbS strategies

Wetlands Utilization Strategy in

Coun NbS Involvement with Wetlands
ty NDC(UNFCCC, 2024)
. . . Emphasizes the maintenance and restoration of wetland ecosystems, which
. Wetland restoration integrated into carbon - . . S .
Australia . L L play a critical role in carbon sequestration and biodiversity conservation
farming and emissions reduction initiatives ; -
(Kingsford, 2011; Finlayson et al., 2017).
Focus on protecting and restoring the Efforts focus on protecting and restoring critical wetlands like the
Brazil Amazon wetlands to enhance carbon Amazon rainforest and Pantanal to enhance carbon absorption (Penailillo
sequestration Burgos et al., 2023).
Integrates wetland conservation into its national climate strategy through
Canada Focus on peatland  preservation and the Pan—Canadian Framework on Clean Growth and Climate Change,
restoration to meet climate targets with a focus on preserving and restoring peatlands crucial for carbon
storage (Government of Canada, 2023).
Restoration of degraded wetlands and Since the early 2000s, has implemented extensive wetland restoration
China expansion of wetlands for carbon sinks and  projects as part of its national strategy to address climate change (Sun
biodiversity et al., 2014; Jiang et al., 2024).
The European Green Deal and Biodiversity Strategy emphasize the
European  Restoration of peatlands and wetlands as part restoration and protection of wetlands as key actions, with a focus on
Union of the Biodiversity Strategy and Green Deal  enhancing carbon sequestration through wetland restoration (European
Commission, 2019; Maes et al., 2020).
Wetlands conservation as part of broader Focuses on the preservation and sustainable management of wetlands
India ecosystem—based  approaches to climate that play a critical role in carbon sequestration and biodiversity
resilience conservation (Bassi et al., 2014; Yadav and Goyal, 2022).
Enhances carbon sequestration and ecosystem services through
United Wetland restoration is included in climate large—scale wetland restoration projects, focusing on improving flood
States mitigation strategies control, preserving biodiversity, and enhancing carbon sequestration

capabilities (Moomaw et al., 2018).
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Aol = A Y] gags 7152 FAIska SAZ 2027)50] ek TAR22F =7F 719Hst dig 7]EAE S
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sk, 27EA] 3zt A4 Eagsd S FEAE S ot 78 oJUAEERE oy Hdeht ae A, A

opedsteich. o] fjo T2AvEA wiEEe g 2 Ao =0 A7 AF, wE ¥ =R ALHE A, e E
et HE(2012), FZH*“OHLM 020 o]3A1=],(2017), E*l M, sEY T, a2 B 9 6 e 5o 2
yzl 71849, (2021) 52 247k dEa Ao A g o] Ak 1yt o] Ao FA T AEAC] Hoet
£ 98l 8% gge sk ek Ty UissAe HE Eds Fot 7|FHs} dis HE2 iAo r AESH o
o g B 7]19Hs} dig Hhe Ao r AEsH FAAL Qlk. TAI32F =7} 7] S-St A-gohA 2 7] e stk
EhAlaL i, RE Aslel AHAE Hoshs AL Zue gt Fa o

et Wig5219 842 AdAlsta, o 7]9wet UAMEERE Ad 9 715 9 o] o), 47 9 52 &
s Aol H52o® ZFA7]= ko] Hasith ¢ g, 715HeE g 9 FoHd Wt AS 9% % M A
Urﬂ‘r% AR ot 71+ St gl AlS 52 B S 7338t S0l AthLee et al., 2022). ©] AGAAE FejA <]
ool Alddstar gl qHO= A2 =7} 71913} Ho o} Be ZxskAnt, sx]o tigt FAA 28 =k
EH% 71»‘&ﬁ]%(2020—2040h A3%F =7} 71993}t A5 < HE3E Aol RHol A4z FARA7| AL, &
A(2021-2025);, g1 A4z HARA7)EAZ(2023- %7 AEAS] BAT QA HuA FAS Zug o

Table 2. Comparative analysis of major climate change response strategies and wetland conservation policies

Category

2nd National Climate Change
Response Plan (2020-2040)

3rd National Climate Change
Adaptation Plan (2021-2025)

4th Wetland Conservation Basic
Plan (2023-2027)

Goal

by 2050,

greenhouse gas emission reduction

Carbon  neutrality

Protection of society and ecosystems
through climate change adaptation

Wetland
enhancement of ecosystem services

conservation and

Key Initiatives

e Setting and achieving carbon
neutrality goals

* Energy transition and efficiency
improvement

e Greenhouse gas reduction in the
industrial sector

¢ Improvement of transportation and
logistics systems

* Building and urban development

e Agricultural and forestry
management

e Water management and marine
protection

* Disaster and climate risk
management

e Health and welfare improvement

* Strengthening international
cooperation

e Climate change impact and
vulnerability assessment

* Strengthening adaptation capacity
and policy support

* Enhancing disaster and climate risk
management

« Strengthening health and safety
management

¢ Enhancing adaptation in
agriculture, forestry, and fisheries,
and food security

* Protecting and restoring ecosystems

 Securing climate resilience in cities
and land management

¢ Enhancing adaptation in the
industrial and energy sectors

* Developing adaptation
infrastructure and technology

 Conservation and restoration of
wetland ecosystems

« Strengthening the carbon absorption
function of wetlands

e Promoting wetland biodiversity

* Establishing a scientific basis for
wetland management

¢ Legal and institutional support for
wetland protection

e Strengthening wetland-related
education and public awareness

» Expanding cooperation and
participation with local
governments

* Strengthening international
cooperation and information
sharing

« Strengthening wetland policies for
climate change response

e Establishing wetland management
monitoring and evaluation systems

Ecosystem Health
Maintenance
Strategy

Protecting ecosystems through
greenhouse gas reduction

Monitoring and restoring ecosystem
changes

Strengthening restoration and
protection of wetland ecosystems

Climate Change

Adaptation strategies in the industrial

Developing ecosystem and community

Strengthening wetland functions for

Adaptation . climate change mitigation and
and energy sectors adaptation measures .
Approach adaptation
- . L . . Expanding wetland restoration
Specialized Promoting renewable energy and green Establishing disaster prevention b & . .
. ; . . . projects and strengthening carbon sink
Strategy industry innovation systems and localized adaptation plans

functions

Implementation
Plan

Emissions trading system, promoting
energy transition

Adapting in the ecosystem and
agriculture sectors, expanding citizen
participation

Expanding wetland protected areas,
citizen participation in monitoring
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Table 3. Historical evolution of national wetland conservation plan and its major contents

Stage Major Contents
» Expansion of Designation of Wetland Protected Areas: Strengthening management by designating ecologically
important wetlands as protected areas
First Plan Conducting Biodiversity Surveys: Basic surveys to understand the current status of species in wetlands

(2007-2011)

* Raising Public Awareness: Enhancing public awareness of the importance of wetlands through education and

publicity
Establishment of Legal Basis: Securing the grounds for policy implementation through the enforcement of the Wetland
Conservation Act

Second Plan
(2012-2016)

Promotion of Wetland Restoration Projects: Restoring degraded wetlands to recover ecosystem functions
Establishment of Integrated Management Systems: Developing systems for systematic management and sharing of
wetland information

Strengthening Research and Monitoring: Expanding research and monitoring for long—term tracking of wetland
changes

Promotion of Wise Use: Developing sustainable use plans such as ecotourism

Strengthening International Cooperation: Participating in international cooperative activities like the Ramsar
Convention

Third Plan
(2018-2022)

Advancement of Wetland Surveys: Increasing survey efficiency by introducing the latest technologies such as drones
and remote sensing

Strengthening Data Management and Utilization: Establishing national wetland databases and expanding information
disclosure

Improvement of Wetland Management Systems: Promoting integrated management by strengthening cooperation
among related ministries and agencies

Education and Raising Awareness: Developing wetland education programs linked with school education
Strengthening International Connectivity of Wetland Policies: Establishing policies that align with international trends

Fourth Plan
(2023-2027)

Strengthening the Function of Wetlands as Carbon Sinks: Evaluating wetlands' carbon sequestration capacity and
reflecting it in climate change mitigation strategies

Establishment of Wetland Ecosystem Monitoring Systems: Collecting and utilizing data through continuous
monitoring

* Strengthening Cooperation with Local Communities: Promoting wetland management suited to regional characteristics

through cooperation with local governments

* Strengthening Legal and Institutional Foundations: Revising laws and expanding support for wetland conservation

Expansion of Education and Promotional Activities: Strengthening education programs and campaigns for public
participation

Establishment of Integrated Management Systems: Enhancing connectivity with other environmental policies such as
water resource management
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S tigolld o 2 AHE ¥ 4 o, g A9 Ao
HoAE ST = Aok AAA 9] 2 B A 9 e o
TS FEATIAL, A FH] FoE fEste RIS
npgste] A= *‘5‘394 da4dEs =o°F dHKim et al,

2015). o]¢} &2 H=he Foll =7tet A GALE] ApdoA =
, B2 7F543(Comparability)
o] A3 (Consistency)2 T4

B A (Transparency) S 9|

= A5 4 St =3 A
st 7|3Rst -89 aE S Sk ok

oAlA, A7l Ae4os &8t s ith &
2= A XA EX AR oF 6%F AASHA|R, E ©a9]
oF 35%% AAstal Qlo] ©a AR A9 Aol At
(IPCC, 2019). wetA 52| 592 71583} tf-gollA Hl-&
e 3 £ HFoR QAdty QItH(Griscom et al.,
2017). Al MBS -85 AHA7|RHeE-S 2] 7HEt
=y Z:rLO]'b XE“?QE A, E219 ga A 9 7|5
Uk weEkA -yt 7%
%3} ostel H-3-S St A4 Aoz, AA7RFIHINDS)
< FX Ed7t #ejo) ol F= T st A9 7] A3}

< 71%S Fdgdsfo i Government of Canada,
2023). HA= ©A Aot AE oA fAledl Slo] Fagt
AL otH, 55| FAE Hosty Hdto=s &4 A
58S YA & Ak(Seifollahi-Aghmiuni et al., 2019).
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Table 4. Key recommendations for integrated wetland policy implementation with TACCC principles

Key Recommendations

Description

TACCC Principles

Integrated Approach

and Collaboration .
restoration.

Integrate wetland conservation law with climate change plans, strengthen
inter—ministerial collaboration for climate—friendly agriculture and wetland

Transparency,
Consistency

Active Use of Science
and Technology

Utilize satellite imagery, drones, and Al-based systems for real-time
wetland monitoring and data—driven policy making.

Accuracy, Completeness,
Comparability

Ensuring Policy
Continuity

Maintain long—term consistency in wetland policies, ensuring funding and
skilled personnel for scientific management and monitoring.

Consistency

Empowering Local
Governments and
Responsibility

Incorporate regional characteristics into wetland policies, enhance local
governments' roles, and encourage public participation.

Transprency,
Comparability

Introducing

Nature—Based Solutions  mitigation and resilience.

Expand the use of nature—based solutions in wetland restoration for climate

Completeness

O,

Y AMES grjiste] EE 549 g4
StcH(Schuster et al., 2024). ol
soll 5219 &4 A 715 EA7|AL
Abdul Malak et al., 2021), QIZYAJof= WIZ2H
2dS S0l aiet A A g4 AelE FAlo] E4st
o (Arifanti, 2020). o]2g =A| AHE Fastoe] o]
A 29 B4 9= 57 B4 AgS HofoF etk B3,
AEIA Au| Aol AAA 742 E Hrkste] A 7]Rlelr <]
AR gEAAS dFotr A AAo| wEGshor
(Costanza et al., 2017). © Yo7}, 54, 4H, =24 T
oF AAR $H Hx #E Fo ok EEY FE&
Lrito =4 HAo] PGS =olit, BA Tt A7
£ &% 4 Adct(Persson et al., 2018).
Z-A7|gre R o] kS Qlo WA, FA] HdTt Tejof o
e HA-A A 7S ZF3telok gk ol= Aol kA
(Completeness)& =011, 7141 71¢¥3} tf-3of 7]
Aotk thgo g, YA Fxe} JIAE B S Al-Fsto] £
2 Aol gt it B2o] #olg fkska, &l
HZUA REle FEdof gtth(Seddon et al., 2020). ET,
TetA Aol e 7laS &8t RUEE AA"EE 15
Stof to]el Q] HEMd-S SHsta A Ao A5k 7|k
JatsllofF SheHMurray et al., 2018; Jafarzadeh et al., 2022).
npReto =, 219 FRITS] EHE 5 54 HY ZT2AE
E FAst, u§ 9 §H E5-Z 35 A AHRlY QA
Eojof gtk (Musasa et al., 2023). o= Z3 Ao g4
(Transparency)¥ A& 758 Z8tste o goAoltt
TA7]ete] @S Sl oLl Al AA7|Ee A
A& wxmpste, 7 AP FHchke Ax S8sith
AEAor AA7IENHY L2 FX]9] 7153} st
4 A3 7l5= SHEcta, gEA AuAe] A& 7HERt
0|85 7kt & Zolth ol& flall AHA-AHA 24,
A AT A3}, A AFR] Fo], =4 @8 5 o<l
o] "o, o]F Sl FA 4] 24 (Completeness)
Hl 1 7F5/d(Comparability) = &Y 4= 1S Zo|th.
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