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* These coastal areas provide many ecosystem services that support human wellbeing. For
example, seagrass beds and mangrove habitats are important habitats for spawning,
nursery, and feeding grounds for a few species. In many tropical small islands, coral reefs
constitute the primary coastal protection structures, and provide sand for the formation
of atolls, islets, and beaches. Reefs also provide a critically important source of food and
employment for coastal communities throughout the Pacific. Many ecosystems also
provide other functions, including protection against extreme events such as storms and

hurricanes, storage and cycling of nutrients, sustaining biodiversity, and maintaining water

balance
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OBJECTIVE OF THE TECHNICAL ASSISTANCE

The objective of this TA will be to formulate an ICZM policy framework that will:

Promote integrated planning and coordination of coastal developments across the various sectors.
Promote sustainable economic development to secure livelihoods of coastal communities.
Conserve the coastal and marine resources and environment for sustainable development.
Manage environmental risks associated with changes in shoreline and climate.

Develop capacity in research and education and enhance stakeholder awareness and participation in
sustainable resource management.

Establish effective institutional and legal frameworks for implementation of the ICZM policy.

Protect the mangroves through Ecosystem based adaptation solutions.




OUTCOMES

* Promote integrated planning and coordination of the protection of mangroves across the
various sectors through ecosystem-based adaptation solutions

* Promote sustainable economic development of mangroves through EbA to secure livelihoods
of coastal communities.

* Conserve the mangroves and environment for sustainable development.
* Manage environmental risks associated with changes in mangroves and climate.

* Develop capacity in research and education and enhance stakeholder awareness and
participation in sustainable mangroves management.

* Establish effective institutional and legal frameworks for implementation of the ICZM plan.
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Discussion on the Roles and Responsibilities of the National &
Local Stakeholders (led by PM, remarks by all participants)
Strategy to overcome the institutional challenges and barriers
Ways to link with the global and regional support programs
Demarcation of mangrove ecosystems in cartography




GUIDING QUESTIONS

Discussion on the Roles and Responsibilities of the National &
Local Stakeholders (led by PM, remarks by all participants)
Strategy to overcome the institutional challenges and barriers
Ways to link with the global and regional support programs
Demarcation of mangrove ecosystems in cartography
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Structure of the Inception Meeting (half day, 09:00~, 28 Feb. 2023)

» Opening (led by NDE SI)
- opening remarks from MECDM SI, UNEP/CTCN
- introduction of the Participants, and a group photo
- introduction of the inception meeting (by KEI)

» Session 1. Orientation (led by KEI)

- p1. background & perspectives of the Project by NDE_SI (CTCN-TA/ICZMP for Mngrv. in SI)
- p2. adjustment of initial Implementation Plan after a bibliographic analysis (by KEI)
- d1. discussion on the roles and responsibilities of the stakeholders
» Session 2. Stock-take (led by NDE SI)
- p3s. stock-take of the existing/relevant works to be integrated or linked (by stakeholders)
- p4. technological solutions proposed for the project tasks & components, by KEI
- d2. discussion on the establishment of project coordination platform, by participants
» Closing (led by NDE SI & KEI)
- wrap up with key take-ways and next work schedule




Structure of the Inception Meeting (half day, 09:00~, 28 Feb. 2023, revised)

» Opening (led by NDE SI)
- opening remarks from MECDM SI, UNEP/CTCN
- introduction of the Participants, and a group photo
- introduction of the inception meeting (by KEI)

» Presentations

- p1. background & perspectives of the CTCN ICZMP for SI (by NDE_SI)

- p2. task analysis and adjustment of initial implementation after a bibliographic analysis (by KEI)
- p3. stock-take of the existing policy framework on inland ICZM (by MFR)

- p4. stock-take of national(inland and marine) perspectives of ICZM (by ECD MECDM)

- p5. introduction of technological solutions for ICZM & climate change (by KEI)

» Discussions in 2 Groups
» Closing

- wrap up with key take-ways and next work schedule



KEI presentation in the Opening

introduction of the inception meeting, by KEI




Korea Environment Institute, one of the CTCN TA providing members
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Structure of the Inception Meeting (half day, 09:00~, 28 Feb. 2023)

» Opening (led by NDE SI)
- opening remarks from MECDM SI, UNEP/CTCN
- introduction of the Participants, and a group photo
- introduction of the inception meeting (by KEI)

» Session 1. Orientation (led by KEI)

- p1. background & perspectives of the Project by NDE_SI (CTCN-TA/ICZMP for Mngrv. in SI)
- p2. adjustment of initial Implementation Plan after a bibliographic analysis (by KEI)
- d1. discussion on the roles and responsibilities of the stakeholders
» Session 2. Stock-take (led by NDE SI)
- p3s. stock-take of the existing/relevant works to be integrated or linked (by stakeholders)
- p4. technological solutions proposed for the project tasks & components, by KEI
- d2. discussion on the establishment of project coordination platform, by participants
» Closing (led by NDE SI & KEI)
- wrap up with key take-ways and next work schedule




Back drop of the project in CTCN

'CTCN-TA-ICZMP in Solomon Islands 2022-2023'

The establishment of an Integrated Coastal Zone Management
(ICZM) Plan to protect the mangroves through Ecosystem based
adaptation solutions

This technical assistance advances the following Sustainable Development Goals:

13 & 14 Sowmares
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—
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Context

In the Pacific, both air and sea surface temperatures are projected to increase in coming years due to the effects of climate
change. In addition, over the past decade several environmental issues have worsened, including increased unsustainable
harvesting of coastal fishery resources, degradation of coastal and marine ecosystems such as mangroves, coral reefs, and
seagrass beds; increased groundwater pollution; and a loss of biodiversity due to invasive species, degradation of land
resources through unsustainable forestry and poor agricultural practices, and excessive conversion of forest land to alternative
uses, climate variability, and sea level rise. The economy of the Solomon Islands is based on agriculture, forestry, and fisheries,
which together account for around 40 per cent of GDP and provide employment for the majority of the population.

Coastal areas encompass diverse ecosystems supporting a variety of living and non-living resources, and also provide many
ecosystem services that support the population, such as seagrass beds and mangrove habitats, with coral reefs comprising the
primary coastal protection structures while also providing an important source of food and employment for coastal communities
throughout the Pacific. The Government of Solomon Islands considers it urgent to develop the capacity of the country to assess
risks and vulnerabilities associated with climate change, to reduce risks, and adapt to the predicted impacts. For the Solomon
Islands, the objective of developing an Integrated Coastal Zone Management (ICZM) framework is to protect the mangroves
through ecosystem-based adaptation solutions.

Key words

_ICZMP...

- integrated
- zone

- mangrove

- Eb-S

- adaptation

- sectoral/them
atic

- GIS based

- terrestrial &
under water
+ human
ecosystems



Basic Criteria

Date of submission: Governance and planning
Thursday, July 21, 2022

Approach:
Countries: Disaster risk reduction, gc_:,gsl'stems and biodiversity
Solomon Islands ,———‘"— TTme——
Final type of assistance: ‘\‘
Geographical scope: \\~ Recommendations for law, policy and regulationg 7
National S~ —————""
Phase: ~TTm========—=T =
Objective: Design
Adaptation
Request NDE:
Secmls.___ Ministry of Environment, Climate Change, Disaster
( Coastal zones N) Management and Meteorology

~~—-_-———’

Cross-sectoral enabler:

Project documents

Scale down to scale up with tangible outcomes on the ground...,
considering the current national progress on ICZMP LPR for the
mangroves

The establlshment of an Integrated Coastal Zone Management (ICZM) Plan to protect the mangroves through Ecosystem
based adaptation solutions
Request




Progress before inception meeting

» NDE SI requested in 2022 a Technical Assistance to the UNFCCC/CTCN

» UNEP, hosting body of CTCN, developed and countersigned a Response Plan

» KEI and UNEP concluded a Cooperation Agreement to provide technical
assistance to the implement the response plan together with MECDM Sl

» UNEP/CTCN, KEI, MECDM held on-line Kick-off meeting in 13 Oct. 2022
(a steering group established with UNEP/CTCN, KEI, NDE SI)

» KEI and NDE SI had informal consultations at 6~17 Nov. 2022



Bibliographic analysis for the project implementation

» Bibliographic Analysis was implemented by KEI during Dec.2022-Jan.2023

. A national ICZMP benchmark case (for Belize 1992, 2003, 2016)

. KOICA-MFR Sl Project for Action Plan for Forest Management (2013-2015)

. FAO-GEF Integrated Forest Management Project in SI (2020-2021)

. Submissions: NAPA, 2nd NC 2017, SOE 2019, REDD+ in Sl (2014-2020)

. JICA-SI Renewable Energy Road Map (2021)

. WB-SI Integrated Economic development and Community Resilient project (2022)

. GIS Mapping Mangrove Extent, etc
. Sustainable use of the Mangroves (carbon storage, medicinal use, etc.)

. Adjustment of initial implementation plan/schedule

» UNEP/CTCN, KEI, MECDM decided to hold an inception meeting



Objective of the inception meeting

» Establishment of a coordination mechanism/platform with

participating stakeholders in current/relevant activities

e Roles and responsibilities of the participating stakeholders

e Exploring possible integration with relevant activities: with contribution from & to, for
synergy

» Information sharing on the progress & perspectives on the stage

of project implementation
e Adjustment of initial implementation plan with bibliographic review and task analysis
e Stock-taking on the current/relevant works by stakeholders

e Introduction of technological solutions for ICZMP under climate change and
development pressure

» Way forward together...

12
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Korea Environment Institute

KEI presentation in the Sessionl

task analysis and adjusted implementation plan
based on the consultation materials for inception meeting with KEI-NDE SI(27, Feb. 2023)
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Task analysis

1. Objectives of the TA

The main objective is to support the major stakeholders on the 3 selected mangrove sites in the Solomon
Islands (national & local authorities, communities and groups, so-called protectors and users) in protecting and
using the mangroves in a sustainable way through Ecosystem-based adaptation solutions within the Integrated Coastal
Zone Management (ICZM) Planning.

The resulted strategy and framework policy (so-called masterplan) from the project will serve as a map
for a further detailed and actionable progrmme or project:
- for the government to develop the regulatory framework, infrastructures, and policy
measures as well as to approach international and global climate resilience resources
- for other stakeholders to enhance their own capacity to research, manage and use the coastal
mangrove ecosystems for the livelihood of the communities in concern
- for all stakeholders to establish a platform on which the relevant stakeholders understand
their roles and how they could collaborate during the future development stage for the
future generation.

2. Mandatory deliverables

Deliverables Scheduled Delivery date
1. Implementation plan 31 October 2022

2. Monitoring and evaluation plan 31 October 2022

3. Impact description document (initial and final version) 31 October 2022/

31 December 2023

4. Closure and data collection report 31 December 2023




Task analysis

1. Tasks & outputs
*adjustment of initial implementation schedule was discussed between KEI and NDE S| at COP 27 Sharm-El

Sheikh, and to be confirmed at inception meeting.
Task 2: TA coordination mechanism established, and Steering Committee formed

*Stakeholder mapping and the modality of Bibliographic analysis will be concluded at inception meeting

Outputs Delivery date*

2.1 Stakeholder mapping report containing a complete stakeholder list and 15 March 2023
the composition of the Steering Committee.

2.2 Inception meeting report and including the selection of the (at least) 3 15 March 2023
mangroves sites.

(with photos, list of participants, a summary of the presentations made,
comments received, a draft of the invitation to the meeting, and an
explanation of how participants were invited, how long in advance, if the
meeting was in-person or organized online in remote mode, etc.)

(noting the site visiting is subject to the arrangement with the local
community)




Task analysis

Task 1: Bibliographic analysis* of relevant policies and legal instruments governing the use and protection
of the mangroves on Solomon Islands

*In addition to the preliminary identified list for bibliographic analysis, member of working
group(participants of inception meetings) will use their own additional documents of work.

Outputs Delivery date

1.1. Matrix of existing legal and policy instruments linked to Coastal Zone 30 March 2023
Management

1.2. Report identifying barriers, challenges, and lack of policies on the 30 March 2023

existing institutional instruments




Task analysis

1. CTCN Monitoring and Evaluation System, 2020, CTCN

2. Guidelines for integrated coastal zone management, ESD Studies and Monographes Series No.9, World Bank,
1996(multi-page.pdf)

3. Coastal zoning, Water Adaptation Technology Brief, CTCN(coastal_zoning.pdf)
4. NAPA Priority Project No.4 Coastal Protection in Solomon Islands: NAPA Project Profile (Solomon_islands.pdf)

5. The Status of Mangrove Ecosystems: Trends in the Utilisation and Management of Mangrove Resources, D. Macintosh
and S. Zisman(10700-mangrove-ecosystems.doc)

6. Ecosystem-Based Disaster Risk Reduction, Implementing Nature Based Solutions for Resilience, UNDRR, 2020

7. Integrating global environment commitments in investment and development decision-making: Solomon Islands, UNDP,
(5-19-14_Solomon_Island_CD5045_UNDP_Project_REDD5yearDoc)

8. CLIMATE RISK COUNTRY PROFILE: Solomon Islands, World Bank Group, 2021, (15822-WB_Solomon Islands Country
Profile-WEB.pdf)

9. Enhancing urban resilience to climate change impacts and natural disasters: Honiara, UNHSP, 2016, (4135-PPR-1-
Resilient-Honiara-Project-2019-rev-Feb-2020-for-web.xls, 4135-AF-full-Project-Propoals-SOLOMON-ISLANDS-MIE-UN-
Habitat-4-Sept-2017)

10. Solomon Islands REDD+ Readiness Roadmap 2014-2020, ADB, 2013,

11. Solomon Islands State of Environment Report 2019, UNEP, 2019

12. Integrated Forest Management in Solomon Islands 2017-2023, revised template 2021, FAO
13. REDD+ Training Manual: Geospatial Data Management for REDD+, UNDP, 2017

14. Climate Scenario: Solomon Islands (https://climateknowledgeportal.worldbank.org/country/solomon-islands/climate-
data-historical)

15. Mangroves in Solomon Islands (www.esa-worldcover.org)



http://www.esa-worldcover.org/

Task analysis

V A national benchmark case from Belize (1992-2016)
16. Guidelines for developing a CZMP for Belize, (1992)
17. The National Integrated Coastal Zone Management Strategy for Belize (2003)
18. Belize Integrated Coastal Zone Management Plan (2016)
V A sectoral benchmark case on Forestry in Sl and others (2015-2015, KOICA-Ministry of Forest and Research case)
19. Web site user manual _ Ministry of Forest and Research, (2015)
20. Education Program for Reforestation (2015)
21. Enhancement of Forest Information and Statistics (2015)
22. Strategy for and direction of strengthening forest legal system (2015)
22. Integrated Forest management in Solomon Islands (GEF-FAO, 2000-2021)
23. Report of TA of the proposed forest reference level for Sl in 2019 (UNFCCC)
V Available technological options and stock
24. Status and Distribution of mangrove forests of the world using earth observation satellite data (2011)
25. Mapping mangrove mapping and change (2018)
26. Multi-hazard Early Warning System (2020, UNESCAP)
27. Climate Assessment modelling system(2022, Gwangju metropolitan city, Korea)
28. Traditional medicinal use of the mangrove (scientific articles, 2015")
29. Restauration of the Mangroves (Bangladeshi-KOICA case, 2000~)
30. Climate services for Agriculture (2022, OSCAR system, SPREP-APEC Center Korea case)

V and other thematic Articles on the Mangroves in the Solomon Islands...



Task analysis

Task 3: Overview™ of the coastal zone and diversity of resources and their socio-economic importance

*Based on the bibliographic analysis and selected 3 mangrove sites, satellites imagery map will be
developed by working group. Prioritization of major mangroves issues and challenges will be initiated by a
steering committee (UNEP/CTCN, NDE SI and KEI), then approved by a Coordination mechanism (Steering
Committee and Working Group).

Outputs Tentative Schedule

3.1.A: Satellites maps of the mangroves of Solomon Islands. 30 April 2023

3.1.B: 3 Climate scenarios modeled (1.5°C _ conservative, 2°C _ probable, 30 April 2023
more than 2°C _ alarmist)

3.1.C: Draft report on the main issues and challenges to be addressed by the | 30 April 2023
ICZM policy framework

3.2: Report of the 2 days steering committee-led prioritization workshop (to | 15 May 2023
be held around the end of April, list of participants, photos, PWP) and a
prioritization approved by the Coordination mechanisms (working group) of
these issues and challenges.




Task analysis

Task 4: 5-days workshops to define the ICZM mangrove plan*

*5-days workshops seems better to be organized at the end of May or early June, considering the
availability of the working group member from the ministries. A preparation for sectoral/thematic policy
statement work (the main body of ICZM Mangrove planning) could be done during April and May by the
working group member. During 5-days workshops will check the overall balance and progress of sectoral
policy statement work.

Outputs Delivery date

4.1: Defined vision and mission of the policy framework with description (1 31May 2023
or 2 days — open to all extended stakeholders)

4.2: Selected policy objectives with description (2nd -3rd day for TA Steering | 31 May 2023
Committee)

4.3: Defined guiding principles with description (4th and 5th day for TA 31 May 2023
Coordination team _ working group).

4.4: Formulation of a Draft ICZM Framework Policy with report of the 30 June 2023
workshop held (list of participants, questions, photos, the participatory
process used to ensure the participation of all members, results, questions
raised, comments addressed, etc.) as well as outputs of Task 5.

4.5: Revised Draft ICZM Framework Policy based on Steering Committee's 31 July 2023
comments




Task analysis

Task 5: Specific policy statements addressing issues on integrated planning and coordination of mangroves,
community empowerment and resource use conflicts, environmental conservation, management of
environmental risks, awareness creation and education.*

*the development of specific policy statement could be done during May & June following the sectoral
works on defining the policy framework of ICZM Mangrove (vision, mission, objectives, guiding principles).

Outputs Delivery date

Fully drafted ICZM framework policy including sectoral/thematic policy | 15 July 2023
statement on focusing on the mangroves sites

- 5.1 Integrated Planning and Coordination

- 5.2 Sustainable Economic Development

- 5.3 Conservation of the Mangroves and the Coastal and Marine
Environment

- 5.4 Environmental Risk Management

- 5.5 Capacity Building, Education, Awareness and Research

- 5.6 Institutional Arrangements and Legal Frameworks




Task analysis

Task 6: Official review* of the first drafts conducted and revised ICZM framework finalised

* Circulation of the first draft of ICZM framework policy could be made between 15 July and 31 July, to
collect official feedback.

Outputs Delivery date

6.1: Compiled feedback and comments on the first draft of ICZM Framework | 31 July 2023
policy, including vision, mission, principles, objectives, and all policy
statements _ The first draft of the full ICZM plan on mangroves, including
the vision, mission, principles, objectives, and all policy statements, will be
circulated to all concerned national ministries, governing authorities, and
the stakeholders's working group for official feedback and comments.

6.2: Official review workshop 30 August 2023
6.3: Second draft of ICZM Framework policy 30 September 2023
6.4: Compiled feedback and comments on the second draft of ICZM 31 October 2023

Framework policy following the circulation of the second (revised) draft

6.5: Formulate final Framework policy 30 November 2023




Task analysis

Task 7: Develop implementation guide* of the ICZM plan on mangroves

* Implementation guide seeking for a follow-up project development.

Outputs

Delivery date

7.1: Implementation guide under a short-term perspective (1 year) of the
ICZM framework policy _ by sectoral/thematic policy statement listing the
objective, policy statement, strategic actions requested, results expected,
Timeline, Institution responsible for its implementation, budget associated
(and crediting line if available), and quantitative monitoring indicators.

31 October 2023

7.2: Technologies fact sheets (6-8) for Integrated Coastal Zone Management,
based on Based on the results of task 3.

31 October 2023

7.3: Implementation guiding workshop for policy makers and implementing
agencies (photos, list of participants, comments and answers received and
provided) seeking official endorsement

30 November 2023

7.4: Awareness Campaign with Report held in the Coastal Zones of Solomon
Islands)

31 December 2023




Task analysis

Reminder — adjusted schedule considering a participatory process for all stakeholders in the process the
original Implementation period

Start date 1 October 2022

End date 31 December 2023

Reference to UNFCCC/CTCN, UNEP, KEI

As the operational arm of the United Nations Framework Convention on Climate Change (UNFCCC)’s
Technology Mechanism, the CTCN received from the UNFCCC the mandate to promote the accelerated
transfer of environmentally sound technologies for low carbon and climate resilient development at the
request of developing countries (cf. COP decisions 1/CP.16, 2/CP.17, 14/CP.18, and 25/CP.19). To achieve
this, the CTCN provides technology solutions, capacity building and technical advice on policy, legal and
regulatory frameworks tailored to the needs of individual countries and based on specific country requests
submitted by a National Designated Entity (NDE). The CTCN is therefore a demand-driven mechanism; as its
services are offered upon request by developing countries, the volume and specific nature of activities
ultimately depend on countries’ requirements and needs.



Task analysis

The CTCN is composed of a Climate Technology Centre (CTC) and a Network (cf. COP decision 2/CP.17). The
CTCN is hosted by the United Nations Environment Programme (UNEP). The CTC network, including the
Korea Environment Institute (KEI), Republic of Korea, consists of institutions forming a Technical Resource
Pool and is responsible for supporting the CTC Climate Technology Manager in the initial appraisal,
refinement, and technical support of requests received through NDEs.

When necessary, a small expert team from these institutions is established to support the Climate
Technology Manager in responding to a request, prepare a response plan for more in-depth support, and
deliver immediate technical assistance assuring a rapid and flexible response and implementation (flexibility
and speed that have been one of the main selling points of the UNEP proposal to the UNFCCC). The network
partners, including KEI, also provide support to the CTCN’s capacity building, networking, knowledge sharing,
and awareness-raising activities.

As a CTC network partner, KEI is enhancing the CTCN capacities to foster the transfer of climate technologies
in developing countries through its strong international presence and specifically in Asia and the Pacific as a
leading technical expert in various sectors. KEI has solid expertise in developing energy technologies and
practices, advancing related science and engineering, and providing knowledge and innovations to
integrate systems at all scales.



Adjusted structure of the Implementation

2: TA coordination
mechanism established,
and Steering Committee
formed

1: Bibliographic analysis

2.1: mapping relevant
stakeholders

2.2: conducting
inception meeting /Feb.

3: Overview of the coastal zone and diversity
of resources and their socio-economic
importance

Defining

4.1: ICZM mangrove plan’s vision and mission
4.2: Policy objectives

4.3: Guiding principles

4.4: Formulate a draft of framework policy
based on the inputs

4.5: Share draft of framework policy for
comments and review




Adjusted structure of the Implementation

(3.2) Steering
Committee Meeting: _
prioritization of major
mangroves issues and
challenges through a
participative process
/?April

5: Specific policy statements on integrated
planning and coordination of ICZMP Mngrv.

4: 5-days workshops to
define the ICZM
mangrove plan /?June

Policy statements on(full policy framework)
5.1: Intg. Planning and Coordination

5.2: Sustainable Eco. Development

5.3: Conservation of Mangroves, Coastal,
Marine Environment

5.4: Environmental Risk Management

5.5: CB, Education, Awareness, Research

6: Official review of the first drafts for revised
and final ICZM framework policy for Mngrv

6.2: Official review
workshop /?August

6.1: First ICZM Framework Policy drafts for
official feedback

6.3: Comments intgd to second ICZM FP draft.
6.4: Official feedback for second drafts

6.5: incorporating comments to final ICZM
framework policy for mangroves




Adjusted structure of the Implementation

7:Implementation roadmap of ICZMP Mngrv

7.1: Development of implementation guide of

the ICZMP-M

7.2 EbA Mangroves Management
technologies suggestion with fact sheets.
7.4: Prepare and conduct an awareness

7.3 Policy makers &
agencies’ workshop for
recognition/approval
/?November

campaign on ICZM for mangroves in SI.

<“South Pacific Games ™

SS

-
-~ -
-~ -
e i o e e

7.4 : Awareness
campaign held in the
Coastal Zones of
Salomon Island
/?December

* Closure of the project and check-up ways
forward to scale up opportunities with (GCF,
or other bilateral aid-cooperation agencies ... )




ol=rle =

=1 i O i
Korea Environment Institute

KEI presentation in the Session2
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stock of tech. solutions for the project tasks & components

non exhaustive, to be complemented during the project implementation by KEI & NDE Sl



Overview on Climate Change Response with Paris Agreement(2015)

§2. Goals: 2.0~1.5°C, Adaptation, Finance

§3. NDC (mitigation, adaptation, m.o.i supports)

§4.

Mitigation §7.

(abatement) Adaptation furthering
NDC Level-up (pr’ NAP,
M, A, §6. AC)
M.O.I S
upport Cooperative Approach/ ITMO

§9. §10. §I1. §12.
Finance Technology C-Building Public

§15.
Implementation &
Compliance

§14.
Global Stock Take

I —

collective progress stock taking (5 years term)
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Strategy in Glasgow Climate Pact (Draft decision -/CMA.3 2021)

- Organization of work, including for the sessions of the subsidiary bodies -

. Science and urgency _ IPCC AR6 by WG1, WG2, WG3

1. Adaptation _ 2 year Work Programme on Global Goal on Adaptation(2022-2023)
. Adaptation finance _ Adaptation Fund, Doubled Collective Pledge

IV. Mitigation _ Carbon Phase-down, 1.5°C with Net Zero 2050

v. Finance, technology transfer and capacity-building for mitigation
and adaptation

Vl. Loss and damage* _ Operationalization of Santiago Network with Finance
vil. Implementation
viil. Collaboration

*

footnote 9. It is noted that discussions related to the governance of the Warsaw International
Mechanism for Loss and Damage associated with Climate Change Impacts did not produce an outcome:
this is without prejudice to further consideration of this matter.

footnote 10.Draft decision entitled “Warsaw International Mechanism for Loss and Damage associated
with Climate Change Impacts” proposed under agenda item 7 of the Conference of the Parties serving as
the meeting of the Parties to the Paris Agreement at its third session.
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Integration: Nature, Economy, Humanity

» The Nature provides material base of
human civilization.

» Economy Is a mode of interaction
between the Nature and Man.

Human gets materials from the Nature,
produces, consumes and accumulates goods
and services for the present and future
generations.

Central Planning and Market represent two
major resource allocation and income
distribution mechanism throughout the

Nature

economy.
» Some part of the nature can not be
Biocentrism vs.Anthropocentrism appropriated by human (neither privately
Ecology vs. Environment nor collectively), but it serves to the

basic needs of humanity indirectly (eco-
system services).
33



Integrated Eco-system: Biodiversity in the perspective of Economics
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Economy, Economics

35

v'Oikos-The ancient Greek word oikos ( : otkog, plural: otkot; English
prefix: eco- for and ) refers to three related but distinct concepts:

the family, the family's property, and the house.
v

v"Nomos or Nomoi may refer to: from the Greek term for "law" (vopog, ndmos; pl.
vouoL, némoi).
- custom, traditional social norm, the equivalent of Latin
- , a work by Plato
- , "meaningful orders or worldviews of individuals" in Peter L.
Berger's sociology of religion
- from the Greek vouog, meaning "pasture, field; division, distribution; district,
province"

, a subdivisions of Ancient Egypt

, the administrative division immediately below the peripheries of

Greece ( : VOUOG, homds; pl. vopoi, nomoi)
-The nouns némos and només both derive from the verb , to dispense or
to allot, with nomds being the result of allotment and ndmos being the manner of

allotment or dispensing (justice).
(https://en.wikipedia.org/wiki/Nomos)


https://en.wikipedia.org/wiki/Ancient_Greek
https://en.wikipedia.org/wiki/Ecology
https://en.wikipedia.org/wiki/Economics
https://en.wikipedia.org/wiki/Oikos
https://en.wikipedia.org/wiki/Oikos
https://en.wikipedia.org/wiki/Law
https://en.wikipedia.org/wiki/Mores
https://en.wikipedia.org/wiki/Laws_(dialogue)
https://en.wikipedia.org/wiki/Nomos_(sociology)
https://en.wikipedia.org/wiki/Nome_(Egypt)
https://en.wikipedia.org/wiki/Nome_(Greece)
https://en.wikipedia.org/wiki/Greek_language
http://www.perseus.tufts.edu/cgi-bin/ptext?doc=Perseus:text:1999.04.0057:entry%3D#70189

... market & policy for the individual (personal) & the collective (common) ...

v'Physics vs. Nomos
v'Positive vs Normative

v'Oikos vs. Nomos
v'Privatus vs. Publicus

v'homo economicus vs.
homo reciprocans




Linkage with UN 2030 Agenda for Sustainable Development(2015)

Economic Development
8.Economic Development and
Employment(12)

7.Energy(5)

9.Infra-structure and
Industrialization(8)

e IRl 4 Sam B B Bl
S

=71  [E== E==
= s B

Natural Environment

)S.CTirTlel-‘-ce-(.I}TarT gé'(&)\
{
\

~
14.Marine Resources(0y = = = =

Global Partnership

2.End hunger, achieve food
security and promote
sustainable agriculture(8)

Environment

6.Water and Sanitation(12)

/
— “15.Terrestrial
Ecosystem(12)

Social Development

Ambient Environment

12.Sustainable consumption and production patterns(11)

11.Make cities(10)



Climate Resilience Management in Value Chain Approach

EMISSIONS
AND

LaMD USE
REMOVALS

Ocoan Temperature Pracipitation +  Waler

CUMATE CHAMNGE (drivers and key risks)

[ mesum, e

AGRICULTURAL PRODUCTION AND POSTHARVEST

Quantity Guuality
SELFCOMSUMPTION

FOOD SECURITY AND NUTRITION

souRce o i
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Climate Scenario _ around 2°C to RCP8.5* Death Valley(*incremental
SR=8.5W/m?)

(b) Warming versus cumulative CO, emissions
| ‘
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KEI/KACCC (https://kaccc.kei.re.kr/home/eng/main.do) provides

Korea Adaptation Center for Climate Change
of the Korea Environment Institute (KEI)

KACCC

The Korea Adaptation Center for Climate Change (KACCC)'s
mission is fo foster a nation safe from climate crisis by minimizing

Established legislative and
institutional ground

Provided support to national
and local governments on
adaptation measures

I\ implemented policy measures
the impact of climate change through a scientific approach. in line with the public's

awareness while establishing
a policy feedback mechanism

Forefront for mainstream climate change adaptation

Build a climate-safe society for everyone and spread climate crisis adaptation policies

Provided need-based
support to climate change

Objective 1 Objective 2 Objective 3 Objective 4 . -
adaptation entities
Enhance adaptation Enhance capability to Enhance multilateral Enhance research on climate
mainstreaming and public generate and provide need- cooperation and adaptation crisis adaptation measures
perception on adaptation based scientific data on awareness . . - -
policy climate change adaptation Establish a scientific basis
while generating and providing
Execution Strategy 1 Execution Strategy 2 Execution Strategy 3 information for ﬂiﬂptﬂtllﬂ
© Establish climate crisis adaptation € —)  Establish knowledge base for  Q——) Expand adaptation governance and ©
policy promotion system climate crisis adaptation perception Hﬂ"'ltﬂllzﬂ dﬂmtil: ﬂl'ld
- Support national adaptation - Establish and support impact - Lead projects for vulnerable groups Imermmm! Bmpemm‘
MEeasures assessment system to climate change networks while Suppnﬂ]ng
- Support I9c51 goven'.lmems to' ) - Support climate \flflnerabilily . &.Ipp{lil"l industries in their bid to dﬂfﬂlﬂpiﬂg "aﬁﬂﬂs
enhance its adaptation capability assessments and its tools adapting
- Support public sector to adapt - Establish climate risk assessment - Adaptation cooperation and
- Support intermational agreements methods networks
and conventions - Provide climate adaptation - Adaptation training and promotion
information

Research and davelop policies that will mainstream climate adaptation in all areas of activity


https://kaccc.kei.re.kr/home/eng/main.do

KACCC tools for climate change response _ VESTAP

Vulnerability Assessment Tool to Develop a Climate Change Adaptation Plan

-O TAP

VESTAP i5 a vulnerability assessment tool that has been available since November 2014,
It supports local governments’ climate change vulnerability assessments
and was expanded in December 2015 to support regional and local climate
change wulnerability assessments.

TER | . Pt H

https://vestap kei.re.kr /

What is climate change vulnerability assessment?

* Vulnerability assessments integrate climate exposure, sensitivity, and adaptive capacity (") to determine the degree to which a system of
interest is susceptible to continuous damage caused by climate change or the extent to which a system (a unit such as a local or metropolitan
government) is incapable of coping with the adverse effects of climate change.

» (Climate change vulnerability refers to the relative measure of a system'’s ability to adapt to climate change; generally, a high susceptibility to
climate change and a low adaptive capacity indicates high vulnerability (IPCC, 2007).

- Exposure: the degree to which a system is exposed to the impacts of climate change (temperature, precipitation, etc.)
- Sensitivity: the degree to which a system, such as population, infrastructure, or topography, is susceptible to climate change
- Adaptive capacity: the ability of a system to adapt socially and economically to climate change (policies, GROP, etc.)

41



KACCC tools for climate change response _ VESTAP

* Provides 57 assessment items across 7 categories (as of October 2021)
- 32 items (2012) p 41 items (2018) p 45 items (2019) = 57 items (2020)

@ &R ow @ ¥ S5 X

Health (15 items) Temitorial and Coastal Agricukture and Forests/Ecosystems  Water Management Marine Fisheries Industries/Energy
Infrastructure Livestock (10 items) (T items) (3 items) {4 items)
(11 items) (7 items)
Main functions of VESTAP

» VESTAFP analyzes indicators based on RCP4.5 and RCPB.5 scenarios. It also provides user definitions for performing vulnerability
assessments that are customized to reflect the characteristics of each local government.

r f ,‘ %
—]

| -
Vulnerability to climate change Customization of vulnerability Providing DB information
* Inquiry into the vulnerability assessment * Creates evaluation indicators * Haw data
map and raw data « Creates evaluation items * Indicators
« Comparative analysis of the evaluation « Self assessment of vulnerability « Information on evaluation items

results between regions (2 regions)

« Additional climate exposure information
(grid map, climate mode! details)

« Accumulated status (adaptive capacity
and sensitivity)



KACCC tools for climate change response _ VESTAP

Usage by local governments

# The 2™ Detailed Implementation Plan for Climate Change Adaptation Plan for Metropolitan Cities and Provinces using VESTAP was|
established.
- A detailed implementation plan for metropolitan cities and provinces/a detailed implementation plan for each local government.
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-‘.I -l
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A L T e
ma i =i
o B o®
Gy mames
Fommn EE L & wowma S - TTT et

Future plans

= Development of vulnerability assessment items that consider user needs in order to increase its utilization by metropolitan/local governments.
= Development of customized education, training programs, and educational textbooks.

https://vestap.kei.re.kr

5F SBC Bidg. B, 232 Garewm-ro, Sejong-5i, Republic of Korea
TEL +82-{0)44-415-T4B5(INF) EMAIL kacco@keirekr WEBSITE hitps.kacee. kei.re o
COPYRIGHT & 2021 KH KOREA ADAPTATION CENTER FOR CLIMATE CHANGE AlL RIGHTS RESERVED.




KACCC tools for climate change response _ MOTIVE

MOTIVE

Korean Model Of InTegrated Impact and Vulnerability Evaluation
of Climate Change

MOTIVE is an integrated impact and vulnerability evaluation model
that has been available since April 2021. It provides basic technologies
for establishing realistic climate change adaptation plan for central
and local governments.

hitps://motive.kei.re.kr/

Model of integrated impact and vulnerability evaluation of climate change: MOTIVE

© MOTIVE is a means of scientific and policy support to improve capabilities in national and regional responses to climate change
- Provides risk assessment results through an integrated platform for evaluating climate change impact and vulnerability
- Reinforces the link between the results and climate change adaptation policies and improving in policy utility through
the platform

- Provides information on climate change risk standardization (grade, economic ripple effect), hotspots, and guidance
on risk management by zone/region



KACCC tools for climate change response _ MOTIVE

A Schematic Diagram of MOTIVE

Integrated Impact and Vulnerability Evaluation
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KACCC tools for climate change response _ MOTIVE

2040 2050 ~—~— 2080

KMA KEI

Years 2030, 2040, 2050, and 2080 1km x 1km, South Korea (Provided Shared climate change scenario(KMA,
(Mean of 10-year cumulative values that analysis is performed in units of KEN"* and field-specific non-climate DB

for model results (yearly values)) administrative districts, watersheds, *KMA: Korea Meteorological Administration
and waters for each field.) KEI: Korea Environment Institute
—0 User O—— 0O Evaluationsector ©———Q System composition ©O—

i o B ™ —{a3
éﬁ’ée& Zl & E S

N
Climate change experts and Health, Water, Agriculture, Forestry, User-convenience GUI-based web/
stakeholders in central and local Ecosystem, Ocean, Fishery Stand-alone system(General public,
government, development Institute, experts)

academia and industry



KACCC tools for climate change response _ MOTIVE

Evaluation items of impact by sector

Health Heatwaves, air pollution, vector-borne Water o Water quality, water volume of aquatic
infectious disease management \\ _ qIP ecosystem

Forestry forest carbon cycle, forest disaster (wildfires, greenhouse gas circulation in farmland, pest

Forest tree species distribution, forest growth, Crop productivity, suitable cultivation land,
Agriculture
landslides), changes in land cover

Eco a\ invasive species in the ecosystem, Climate- Ocean& = &2 Sea level rise
system % sensiive species, Vulnerable habitat Fishery =~ Biomass size spectrum, red tide event
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KACCC cooperation windows _ UNFCCC NAP Expo, MOE-KEI CB programmes

Korea Adaptation Center for Climate Change
Network and Cooperation ="

The Korea Adaptation Center for Climate Change (KACCC) of the Korea

Environment Institute (KEI) supports the Ministry of Environment of the F.‘epubhc =1
of Korea in communicating and networking with various stakeholders and

partner institutions to establish and implement adaptation policies and plans
and promotes adaptation-related international cooperation.

000 000
= an &2

Cooperative partnerships : International events  : Capacity Building :  Consulting Services : Research collaboration
Supports the establishment Hosts and/or organizes Supports capacity Provides consulting Designs and conducts
of domestic and international: ~ annual international ¢ building of developing  : services to stakeholders :  research projects on

cooperative networks with i events on climate change : countries withregardto :  for the development ~ : adaptation in partnership
relevant institutions adaptation adaptation by providing and implementation of with domestic and
: : training courses ¢ adaptation policies and @ international institutions
plans :
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Tools by sub-national initiatives (ICEC of Gwangju Metropolitan)

® . . . N Urban
l :E International Climate  Key Functions | Environmental

& Environment Center @ Accords

» Conduct R&D and education/training on climate change and other environmental issues

S 4 o » Develop and implement programs that promote low-carbon, green lifestyles
B

/\26;2 @ g » Facilitate exchange and cooperation on climate change and other environmental issues between cities around the world
Coloboration &
& » Organize UEA summits

w O@O  Management and Cooperaion D
s 3 CQIRN iy snd Research Strategic

Goals Teams  -Education Project ' z Tasks
“Strengthen research capacity R MISSIDN
g —
e T |ICEC
“Foster sustainable management Summits by the Numbers

ENgABY
URE AN ENVIRONMENTAL Acconns VISION To be a leader in responding to climate change and shaping a green future
SIGNED ONTHE OCCASION OF UNITED NATIONS ENVIRONMENT
PROGRAMME WORLD ENVIRONMENT DAY JUNE 5TH, 2005

IN SAN FRANCISCO, CALIFORNIA

' GREEN CITIES DECLARATION

Strengthen
4 Strengd Increase > Foster
research . Enhance civic )
T cooperation at sustainable

Strategic Goals
values
dimate change

NG for the first time in history, the majority of the planet’s population now fives in cities and
that continued urbanization will result in one million people moving to cities each week, thus creating a
new set of environmental challenges and opportunities; and

glocal level management

iG that as mayors of cities around the globe, we have a unique opportunity to provide
leadership to develop truly sustainable urban centers based on culturally and economically appropriate
local actions; and

that in 1945 the leaders of 50 nations gathered in San Francisco to develop and sign the
Gharter of the United Nations; and

the importance of the obligations and spirit of the 1972 Stockholm Conference on
the Human Environment, the 1992 Rio Earth Summit (UNCED), the 1996 Istanbul Conference on Human
Settlements, the 2000 Millennium Development Goals, and the 2002 Johannesburg Worid Summit on
Sustainable Development, we see the Urban Environmental Accords described below as a synergistic

i e c s staiomhilty, foster vilwant economics penmets S G S = Advance research on policy = Forge national and global = (Create a low-carbon, green city = Expand contract research
protect the planet’s natural systems. responses to dimate change partnership networks * Provide education and services

today on World Environment Day 2005 in San Francisco, we the 12 * Develop proactive responses ® Increase person-to- person awareness about cimate * Work to achieve financial
signatory city have come together to write a new chapter in the history of global cooperation. We
commit to promote this collaborative platform and to build an ecologically sustainable, economically Strategic Tasks to cimate change exchanges change independence
dynamic, and socially equitable future for our urban citizens; and *= Build a research results = Strengthen dimate change = Promote the growth of green = Advance a3 management

that we call to action our fellow mayors around the world to sign the Urban management system responses in greater city areas Jobs system

Environmental Accords and collaborate with us to implement the Accords; and

that by signing these Urban Environmental Accords, we commit to
encourage our city governments to adopt these Accords and commiit our best efforts to achieve the
Actions stated within. By implementing the Urban Environmental Accords, we aim to realize the right to
adean, healthy, and safe environment for all members of our society.
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3 drivers of Earth Climate System

Driver 1. Earth revolves
around the Sun with
variable eccentricity
between 0.005~0.05.

- present: 0.017,

- average: 0.028
- Cycle 100,000 year

Milutin Milancovic (1879-
1958)

“Canon of Insolation and
the Ice Age Problem?” @h#en

13000years

. - i::‘"\-\. -]
@ Earth
" ‘\\ fiis
E - vonow

June —_— Decernber
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3 drivers of Earth Climate System

Driver 2. Axial obliquity
varies between
22.1°~24.5°,

- present : 23.5°
- average : 23.3°
- cycle 41,000 year

Driver 3. Orientation of
rotation axis changes
between Polaris and Vega
in precession.

- present : Polaris
-in 13,000 years : Vega
- cycle 26,000 year
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3 drivers of Earth Climate System

Driver 2. Axial obliquity
varies between
22.1°~24.5°,

- present : 23.5°
- average : 23.3°
- cycle 41,000 year

1)Driver 3. Rotation axis
/ changes between Polaris
and Vega in precession.

- present : Polaris
-in 13,000 years : Vega
- cycle 26,000 year
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Temperature changes, Carbon concentration

Atmospheric carbon dioxide concentration cycle Is about

125,000 years, changing in between 180~300 ppm for the
past 650,000 years.

But recently, it goes beyond 400ppm. Scientists knows “why?”

BN 013 : 400 ppm
1960 : 315 ppm



IPCC AR5 2014 SPM

Fossil fuel and land use change-induced carbon emission
change due to human development(1850-2011)

Global anthropogenic CO, emissions Cymulative (O,
Quanttative information of CH, and N0 emission time Series from 1850 to 1970 s imifggle = emiss
40 T T T T T T T T T T T T T T |(40Gt T
e B Fossil fuels, cement and flaring o ~ 2000 -
. o -
0t B Forestry and other land use |
x5l 1500
3 S
“O“w 0 ‘————---—— . E
U
& 15t I’ 1970 <
V' 4 GATT 1948, S\
i \
]
/I
1750 1750
Su Year - - -
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Figure 1.5 | Annual global anthropogenic carbon dioide (CO,) emissions (gigatonne of CO,-equivalent per year, GtCO,fyr) from fossil fuel combustion, cement production and
flaring, and forestry and other land use (FOLU), 17502011, Cumulative emissions and their uncertainties are shown as bars and whiskers, respectively, on the right-hand side. The
qlobal effects of the accumulation of methane (CH,) and nitrous oxide (N,0) emissions are shown in Fiqure 1.3. Greenhouse gas emission data from 1970 to 2010 are shown in

Fiqure 1.6. fmodified from WGI Figure 5.4 and WGII Figure T5.2}
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Ref: IPCC AR5 2014 SPM

Fossil fuel and land use change-induced carbon emission
change due to human development(1850-2011)

Global anthropogenic CO, emissions Cumulative CO,
Quantitative information of CH, and N,0 emission time series from 1850 to 1970 is limited emissions
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Figure 1.5 | Annual global anthropogenic carbon dioide (CO,) emissions (gigatonne of CO,-equivalent per year, GtCO,fyr) from fossil fuel combustion, cement production and
flaring, and forestry and other land use (FOLU), 17502011, Cumulative emissions and their uncertainties are shown as bars and whiskers, respectively, on the right-hand side. The
qlobal effects of the accumulation of methane (CH,) and nitrous oxide (N,0) emissions are shown in Fiqure 1.3. Greenhouse gas emission data from 1970 to 2010 are shown in
Fiqure 1.6. fmodified from WGI Figure 5.4 and WGII Figure T5.2}
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Representative Concentration Pathway & Socio
Economic Scenarios
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FIGURE 1-3 Energy budget for the atmospheric components of the climate
system. SOURCE: Kiehl and Trenberth (1997).

SRES*: IPCC 2007 4Xt EYE DM, (At2| B XN &) B & A|Lt2| 2 (Special Report Emission Scenario)
RCP**: IPCC 2013 5At E 0 M, CHHE & &= 4 = (Representative Concentration Pathway)
Representative Forcing Climate policy co, Projected global average
Concentration compared to associated with Equivalent temperature increase
Pathway (RCP) 1750 (Wm?) scenario (ppm) from 1986-2005 (°C)
2.6 26 Mitigation 475 1.0
45 45 Stabilization 630 1.8
6.0 6.0 Stabilization 800 2.2
8.5 8.5 None 1313 3.7

Source: IPCC Fifth Assessment Report Summary for Policymakers. Figure SPM.5 and Box SPM.1
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8 Observed Climate Change Impacts
The evidence for rapid climate change is compelling:

A. Sealevelrise

B. Global temperature rise
C. Warming oceans

D. Shrinking ice sheets

E. Declining Arctic sea ice
F. Glacial retreat

G. Ocean acidification

H. Extreme events

2/17/2016 5

N Urban

: Environmental
s i) Accords
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A. Sea level rise
Global sea level rose about 17 centimeters (6.7 inches) in the last century. The North European CoaSt

rate in the last decade, however, is nearly double that of the last century. 2Cd LCVCI NISKAS ~ INVUI LI ocd

= Republic of Maldives:
4 Vulnerable to sea level rise.
@ Credit: Chumash

1995 1998 2001 204 07 2010 2013 Maximehuﬁerﬂockiom
YEAR

0 123 5 8 12 20 35 60 80
Heiaoht Above Sea | evel (M)

Western Coast of Kiribati in the Pacific
Korean Peninsular \

\

H7 t

7[2]8tAIB 2 Ol S THEH
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B. Global temperature rise

All evidences show that Earth has warmed since 1880. Most of this warming
has occurred since the 1970s, with the 20 warmest years having occurred
since 1981 and with all 10 of the warmest years occurring in the past 12

years.

Even though the 2000s
witnessed @ solar
output decline resulting
in an unusually deep
solar minimum in 2007-
2009, surface
temperatures continue
to increase.

2172016

Pinus Forest Cover Reduces (2020-

GLOEAL LAND-OCEAN TEMPERATURE INDEX

Data source; NASA's Goddard Inslitute for Space Studies
(GISS). Credit NASAGISS

10

Annual mean .
W5 year mean )

=
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Temperature Anomaly ()
=
=
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Apple tree’s habitat decreases, moves
to the North (current, +1°C, +2°C, in

@ By @ 1C45 @ 2C 4z

Heats accumulation in Urban center
(2020, Summer)

60



C. Warming oceans

The oceans have absorbed much of this increased heat, with the top 700 meters
(about 2,300 feet) of ocean showing warming of 0.302 degrees Fahrenheit since
1969.

0 60E 1206 180 1200 60W 0

-1 1 3 6 9 12 15 18 21 24 27 30

High and low sea surface anomalies
and throughflow changes (Indo-
Pacific Reaio

|High 'sea surface
heigﬁ "anomalies

’I

~
Q“ g g 5
““Indonesian,
throughfiow’ P

\ * Incfease . . .
~; g\
OW se. N / - /)
;u}rface'helgh ) /

'apomalies 7.

More frequent storm surges and Super-typhoons,

Damaged rice yields
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D. Shrinking ice sheets

The Greenland and Antarctic ice sheets have decreased in mass. Data from

NASA's Gravity Recovery and Climate Experiment show Greenland lost 150 to I ce s heet m EIti n g in G reen La n d

250 cubic kilometers (36 to 60 cubic miles) of ice per year between 2002 and N

2006, while Antarctica lost about 152 cubic kilometers (36 cubic miles) of ice an d Anta rtlcs

between 2002 and 2005. G ) - < 1
ANTARCTICA MASS VARIATION SINCE 2002 RATE OF CHANGE 4 : ! o "y
— mnesees\,134.0 ‘ :
Crodt. NASA bilon metnc tons per

1000

s (Dlions of metric: tons)
- =

§ 100

YEAR

Low density of melted fresh
water disturbs deep-surface
ocean exchange causing
extreme weather events

Ice melt reduces solar energy reflection, Sea water
increases solar radiative forcing causing oceanic
heat accumulation
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E. Declining Arctic sea ice

Arctic sea ice reaches its minimum each September. September Arctic sea ice
is now declining at a rate of 13.4 percent per decade, relative to the 1981 to
2010 average. This graph shows the average monthly Arctic sea ice extent in
September since 1979, derived from satellite observations.

AVERAGE SEPTEMBER EXTENT RATE OF CHANGE

Data source’ Satelite obaesvations. Credt NSIDG 1 3 4
WV .

percont per decade

) 1680 1984 1888 1082 1906 2000 2004 2008 2012

2172016 YEAR 10

Artic sea warming releases
Jet stream band, expanding
toward the

500nPa Height (dam
Thursday, Feb 18, 2021

505

555

495

ClimateReanalyzer

Artic sea warming brings extreme cold wave in the overall Northern

hemisphere, even snow fall in Sahara...
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F. Glacial retreat .
Glaciers are retreating almost everywhere around the world — including in the F I es h ﬂ OOd by th e g Ia Cla I

Alps, Himalayas, Andes, Rockies, Alaska and Africa melted flow (H|m alyas,
andadevi Mt. 2021

Alps, Matterhorn

Photographed by B m on Aug. 16, 1960, at 8:00 am.
y 005, at 9:10 am (right).
MA

90% of 4,000 glaciers in the Alpes disappear by 2100. Winter
industry suffers.

64



G. Ocean Acidification End do ic E
Since the beginning of the Industrial Revolution, the acidity of surface ocean nda ng ere ceanic kco- SyStem

waters has increased by about 30 percent. This increase is the result of due to the acidification

humans emitting more carbon dioxide into the atmosphere and hence more
being absorbed into the oceans. The amount of carbon dioxide absorbed by
the upper layer of the oceans is increasing by about 2 billion tons per year

2172016

Accelerated acidification destroys the great barrier coral reef in
the South Pacific
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H. Extreme events

The number of record high temperature events, intense rainfall events, floods,
typhoons, Lake shrinkage are increasing.

i.e.: Flood, Cambodia The Mekong River is the 12th longest in the world, flowing 2,600 miles (4,200 kilometers) from western China
to the Mekong Delta in southern Vietnam. Every autumn, monsoon rains become too great for the Mekong to carry and a large area
of Cambodia is flooded, as seen in the October image. This great influx of water even reverses the flow of the Tonle Sab River,
northward to the Tonle Sap ("Great Lake"), which can expand to 10 times its normal size. As seen here, the Tonle Sab flows from the
northwest and the Mekong flows from the northeast. They merge and then split into the Basak River and the Mekong, which flow
southeast to the South China Sea. Phnom Penh lies just west of the four-river intersection, which is called the Chattomukh ("Four
Faces").

Source: California Institute of Technology
2/17/2016

Drought and forest fires in
California, USA 2020

Frequent and severe flood, dried water course, crop yields loss ...
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ICEC tools for climate change response _ UCMS

Urban Carbon Management System(UCMS)

A Tool for Monitoring GHG Emissions and
Providing Information for Decision Makers

Overview

% PRI GBAAUAAY  camrdebg Wi ey A Wi wpresy ARy w33 | E50 * BT BABEL AR CHBATAIAL Eus e Ty o i x2g e N =)

UCMS as a Web-Based Program

The Urban Carbon Management System (UCMS) is a web-based system used to regularly monitor and manage carbon emissions to facilitate the reduction of
greenhouse gas produced in urban and suburban areas. The UEA continually monitors carbon emissions in Gwangju (Republic of Korea) and the surrounding
metropolitan area. Emissions are monitored by sector and by energy source, and its outcomes are provided in conjunction with GIS information for detailed
analysis. Establishing and employing the UCMS in the city, the UEA seeks to identify the characteristics of current GHG emissions to aid in the reduction of
future emissions.



ICEC tools for climate change response _ UCMS
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ICEC tools for climate change response _ UCMS

Figure 2.
Applied analysis of Gwangju on the climate Vulnerability-Resilience Index(VRI) in
UCMS.
<Source:ICEC 2020 Annual Inventory Report>
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ICEC tools for climate change response _ UAMS

Urban Assessment Model System(UAMS)

A Tool for Analyzing the City's Vulnerability against Climate Change
and Providing Information for Decision Makers

Overview

The Urban Assessment Model System (UAMS) is a three-dimensional, mathematical simulation model for calculating air flows, heat waves, and fine dust
dispersions in orographically structured terrain. The UAMS is suited for studying the climatic effects of local land use changes as well as for analyzing the
climate of urban and suburban areas. The UAMS was developed to evaluate the environmental conditions within entire cities, providing information for

decision-making in areas vulnerable to climate change, and it also helps to address the stratification of climate analysis difficulties.

Specification
(Requirements to employ the System)

> Data from National Centers for Environmental Prediction(NCEP), National Center for Atmospheric Research(NCAR), Global Forecast System(GFS), etc.

> Super Computer / High Performance Computer and Server / data transfer capacity, etc.

70



ICEC tools for climate change response _ UAMS

ICEC Internal Server

@ |ﬁ

GFS data

KLAPS, KMAPP data

\

AWS, 0| %] data

* GFS : Global Forecast System

Figure 2. Figure 3.

Results of CFD analysis of 3*5 km area near Gwangju 3-D Analysis of the UAMS
3-D Analysis of the UAMS City Hall with gird spacing
between 5-28m



ICEC COOperation windOWwsS _ UEA-CB, ICEC-KOICA Global Training Programme

PROGRAM OVERVIEW (ICEC-KOICA Global Training Programme)

TITLE

DURATION

GOAL

TARGET

OBJECTIVES

ACTIVITIES

OUTPUT

72

Sustainable Water Resources Management for Climate Change

2020-2022

To share knowledge on sustainable and safe water resources management in line with climate change response, and to
enhance capacities of participating countries accordingly

FIRST-YEAR COURSE
(2020/0nline)

Working/mid-level officials
from the Ministry of
Agriculture, Fishery & Forest

To better understand
international trends and
policies on integrated water
management in South Korea

> Video lectures (non-real
time) & online discussion

* Online web training

> Feedback and Q&A via
email

Action Plan

SECOND-YEAR COURSE
(2021/0nline)

Working/mid-level officials in fields of
climate change, public health and
engineering, water resources, etc.

To develop capabilities of policy-makers
and project developers for effective
planning and implementation of policies
in the field of water management as well
as climate change response

* Video lectures (non-real time) & online
discussion

* Online web training

* Feedback and Q&A via email

Action Plan

THIRD-YEAR COURSE
(2022/Invitational)

Mid/high-level officials from the city
government of participating countries

To develop capacities of project officers
for effective project implementation in
the field of water management as well as
climate change response

* Seminar and presentation in Korea

* Follow-up workshop on the
implementation of 2020 and 2021
Action Plans

Revised Action Plan & Final Outcome



Other solutions in place . Energy-Food Nexus (https://www.koenergy.kr/kosep/en/main.do)

v"_100KW grid connected test bed in rice field (2018)

PREDIN O R AN A 1 00 G4k

Lgy | 2018810 24
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Other opportunities : water-Energy-Food Nexus (https://www.jares.go.kr/eng)

v 100KW off-grid test bed in vegetable plots and smart farming system (2019)

XA ¢ A4
> AR1Z 12016101~ 20
> Al 79983 70,
-4 48,2754 45, A7) 151
> ARUUB | AHUE (RASH, HAR
-HER2 2286 RREN 1778
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> FRAY  BERWY AU, 8|
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Other opportunities : Farmers in action(https.//ccei.creativekorea.or.kr/chungnam/main.do)

v Farmers cooperatives in solar farming workshops (2019)




Other opportunities : Eco-farming practices (http://iefa.jnuac.kr/)

v Organic nutrient and pest control technologies (2019)

sporophyte

Effect of B. velezernsis
on growth inhibition of
various pathogenic fungi

powder with
micronutrients:0.25kg,
Chitinase/Gelatinase producing
bacteria: 0.25L
Concentrated microbial nutrients: 1L
Sugar: 3kg

ilizer(21-17-17): 3kg

a : Cultivating
proddcinG  HHIBE - 9 container:
batm | - 500L

— Gelatin/chitin powder with micronutrients and GCM are added into cultivating
container containing 500 L of water.

— 3 days after, add fertilizer, and sugar.

— 3 more days cultivation with air blowing.

— 2~3 times dilution and sprayed to plants.
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Way forward together

» a Web-based portal or platform, where relevant activities and
resulted outpots could be linked, shared and harmonized through
continuous coordination among lead stakeholders and expertise

providers having a capacity to do so...
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The establishment of an Integrated Coastal Zone Management (ICZM)
Plan to protect the mangroves through Ecosystem based adaptation
solutions
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3. Existing policies, plan and programmes
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5. Relevant eco-system based protection of the mangroves

6. Livelihoods of coastal communities.
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8. Socio-economic contributions of mangroves to coastal livelihoods
9. Conservation of coastal and marine resources and environment
|0. Environmental risks associated with changes in shoreline

| | institutional & legal frameworks for implementation of the ICZM
policy

e | 2. Conclusions
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Brief Introduction

e Solomon Islands natural forests are classified into these
main forest types:

e Lowland Forests: Forests on level or nearly level land
below 200 m above sea level.

e Hill Forests: Forests between 200 m - 600 m above sea
level on well-drained soils.

 Montane Forests: Forests at higher altitude ridge tops,
generally >600 m above sea level.

* Freshwater Swamp and Riverine Forests: Forests
on land with little relief and impeded drainage.

e Mangroves and Saline Swamp Forests: Forests on
land subjected to tidal influences such as estuaries and
foreshores.
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Brief Introduction cont...

* Forests cover 89.9% e Only 1% are Mangroves
of the total land area. and Saline Swamp Forests,
The forest structure  « and 0,3 % are Freshwater
and species . Swamp and Riverine
composition varies Forests.
s|g.n|f|ca.ntly. ¢ Solomon Islands has

o It IS estimated that reported mangrove forests
517 of the natural of about 37,700 hectares
forests are comprised  (FAO 2010), although this
byoLowlar!d Forests, figure could be higher up
38? by Hill Forests, to 60,200 hectares, making
10% by Montane it the second largest area
Forests. of mangroves in the Pacific

after Papua New Guinea

o (MESCAL. 201 3)
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=% Integrated planning & coordination of coastal

developments

e Mangrove forest
protection

e Protected area laws

can play an

important role in

achieving
protection of
certain areas for
conservation.

* Solomon Islands currently has

large number of small
community level based
protected areas.

However these protection
means are often weak as they
are either established under
Provincial ordinances,
customary law or for
conservation interests alone.

It is therefore do not give
strong legal protection against
development landuses such as

logging.
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s Integrated planning & coordination of coastal

developments Cont...

e In Solomon
Islands there
are some
mechanisms
under which
areas of land
can receive
legal
protection
for
conservatio
n,

|. Declaration of a protected area under the
Protected Areas Act 2010.

e 2.Declaration of conservation areas at

Provincial Level. Provincial ordinances which
allow for areas to be set aside for
conservation. The process can be hiccup
due to land tenure system.

3. Declaration of a Sanctuary:The Minister
can declare any land, including customary
land, to be a sanctuary under the Forest
Resources and Timber Ultilization Act from
which timber must not be removed (Section
44(1) (s); Sch 2). However the land must
first be completely acquired, which is
unlikely to be acceptable to customary
landowners.



Integrated planning & coordination of coastal
developments Cont...

e 4 Declaration of a state

Forest: The Minister can
declare Public land to be state
forest under the FRTU Act
(Section 20-23). However,
only if land is state owned.

5. Declaration of a Forest
Reserve: The Minister can
declare a forest to be a forest
reserve under the FRTU Act,
but only for a limited purpose

of protecting water resources
(Section 24-28).

e Mangrove and tidal areas
can be declared a marine

protected areas under the
Protected Areas Act 2010.

e The Fisheries Act 1998
empowers Provincial
Governments to make
ordinances to establish and
protect marine reserves
and to regulate and
prohibit the destruction of
mangroves.
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Existing policies, plan and programmes (PPP)

* While Solomon Islands The Sl Forest Policy’s
does not have a Strategies are:

comprehensive legal o Forest Conservation;
framework for the

protection and . ?/lljstalnable Ff)rest
management of mangroves, anagement;

there exists certain e Capacity Development ;
Strategies under the 3 o Forest Economy and Markets;
NFP 2018.

. e Community Governance ;
e Relevant Regulations can

be drawn from the Recent : Eln?nliﬁto';;"gni?d Law
SI NFP 2018 to address orcement,
the existing gaps. e Transparency.

e Under the SI NFP 2018
are |6 Goals
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Existing policies, plan and programmes (PPP) Cont...

* While MOFR does not e Felling and removal

nave a comprehensive of mangroves from
egal framework for the any land for
protection and commercial use
management of without a license is
mangroves, there exists prohibited under the
legal protection under the current FRTU
the following; Act (Protected
Species) regulations
1990.
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What are the legal and institutional instruments in
support of the policies plan and programmes (PPP)

[ )
e List of laws,

regulations and
decisions
providing legal
mandate for the
PPP

Solomon Islands National Forest
Policy 2018

SI NFP Vision Statement
“Forests resources and
ecosystems are sustainably and
responsibly managed for the
benefit and resilience of all
Solomon Islanders.”

Protected Areas Act 2010.
FRTU Act 1969
SI COLP 2002
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P“? Do these PPP have any component relevant to the
(eco-system based) protection of the mangroves

 Felling and removal of mangroves from

. any land for commercial use without a
LloeFE does not license is prohibited under the current
v FRTU Act (Protected Species)

comprehensive legal

framework for the regulations 1990.

Protection and » KOICA - MOFR SI PrOjeCt 2013 -
management of 2015 Action Plan
mangroves.
(To be reviewed and Cross Checked)
* However some e Mangrove and tidal areas can be
extend of legal declared a marine protected areas
protection is under the Protected Areas Act 2010.

available under the

: e The Fisheries Act 1998 empowers
following;

Provincial Governments to make
ordinances to establish and protect
marine reserves and to regulate and
prohibit the destruction of mangroves.
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Do these PPP have any component relevant to the
(eco-system based) protection of the mangroves

e Develop integrated Relevant

¢ If not, what kind of Legal Regulations under
(gap closing) current Policies and
amendment or Legislations.
revision do we * Develop a Stand alone
need to introduce Mangrove Policy and
in each of sectoral Provisions for legal
PPP? framework, such as Solomon

Islands Mangrove Act.

¢ Inclusion of Mangrove
Management under the
e current Forest Act review.
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Livelihoods of coastal communities.

 Sale of Poles for Housing
Construction.

e What are the

main revenue
sources for the e Sale of Poles for

livelihoods of Wharf/Jetty Constructions
coastal e Sale of Poles for Firewood
communities? e Shells, Crabs, Fish,

Mangrove
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Does any data base of the revenue sources
for the livelihoods of coastal communities

* If yes, the details ¢ Solomon Islands National

of the metadata Statistics Office, 2018.
of that database . Census 2009. Key Social
Indicators
« MECDM

» KOICA - MORFR SI
Project 2013 — 2015
Action Plan
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Does any data base of the revenue sources
for the livelihoods of coastal communities

e If not, what kind of raw ¢ Check with
data collection and Statistics Office
(relational) data base

work do we need to
support ICZMP
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Are there Research reports or any analysis on the
socio-economic contributions of the mangroves to
the livelihoods of the coastal communities in

Solomon Islands e Mescal Report 2013

o If yes, List of existinge Solomon Islands National
documents Statistics Office, 2018.

e Census 2009. Key Social
Indicators

* Ridges to reefs
conservation for the
Solomon Islands, 2010
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—=%=" Conservation of coastal and marine resources and

environment

e What are the
main resources
and
environmental
challenges in
coastal &
marine eco-
systems?

Solomon Islands currently has large
number of small community level
based protected areas.

However these protection settings
are often weak as they are either
established under Provincial
ordinances, customary law or for
conservation interests alone.

It is therefore do not give strong
legal protection against development
landuses such as logging.

Monitoring and Enforcement is weak
or either not a priority for
mandatory enforcement
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Environmental risks associated with
changes in shoreline and climate

* What are the e Ownership of area below
expected climate the high water mark
change impacts in belongs to the State or
coastal ecosystem  Customary Ownership.
including e Sea level rise will be an
shorelines? issue of Concern in

determining ownership.

e Lands and Titles Act needs
e to be amended.




Establish effective institutional and legal frameworks
for implementation of the ICZM policy

 Felling and removal of mangroves

* What are the from any land for commercial use

existing without a license is prohibited under
institutional and the current FRTU Act (Protected
legal frameworks Species) regulations 1990.
relevant to the e Mangrove and tidal areas can be
mangroves!? declared a marine protected areas

o List of laws, under the Protected Areas Act 2010.

regulations and

decisions providing  « The Fisheries Act 1998 empowers

legal mandate for Provincial Governments to make

the PPP ordinances to establish and protect
marine reserves and to regulate and
prohibit the destruction of

@ mangroves.
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ﬁg Conclusion
' e Tools Needed

e Improved integrated
government Policy
developed

e Comprehensive
Mangrove Policy
developed.

e Financial Support for
Inventory capturing
Mangrove Livelihood

 Technical Capacity
Enhanced
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Integrated Coastal Zone
Management

NATIONAL PERSPECTIVE (ECD/MECDM)
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ECD/MECDM - legal and policy context for
ICIM

Inshore/Coastal Management & Ecosystem
Based Approach related frameworks, initiatives
and programs

- R2R Initiatives, CBRM, EAFM, LMMAS, MMAS, MPAs
etc

Ocean work — Marine Spatial Planning

Considerations for ICZM



ECD - legal mandates and functions

» Environment Act 1998
- Development Control
- Pollution Conftrol

» Wildlife Protection and Management
Act 1998, Amendment 2017

- CITES, non-CITES, Wildlife
Management

» Protected Areas Act 2010

- PA (marine/terrestrial), Bioresearch &
Bioprospecting Research

» Also aligned to several Multilateral B
EnVironmeniql Agreemenis, UNCBD, Biological Dwersﬂy(? \’ 7.,.\
Y R
ClTES, WHC, etc. ‘9( \Q United Natmns\{\; LV UNCCD
> Workp|0ns C Framework Conventmn on

Climate Change



Related frameworks, strategies,

plans..— “Ycoastal management”

NEMS
NBSAP
NAPA , SINCCP

SINPOA (CBRM /ICM framework), CBRM
Upscaling Strategy, SINIS ..

NWMPCS - waste mgt and pollution
control

SI Ridge-Reef Conservation Plans (Isabel,
Choiseul)

Species Management Plans (e.g. Marine
Turtles, Coral Reefs, Dugong/Seagrass
Ecosystems, etc)

Others — NDS, IFS, SINOP, RPOA-CTI-CFF,
SPREP regional action plans etc

(b
A LS
< SOLOMON ISLANDS ENVIRONMENT DATA
/} PORTAL
o {J Environmental Information for Decision Making
- ~

-

* 'SOLOMON ISLANDS
* STATE OF ENVIRONMENT
“SREPORT




Coastal area:

80% coastal communities — Tkm
inland, islands, +4000
communities

» Transport, economic hubs,
provincial centers,

» Key habitats — mangroves,
beach, coastal forest, seagrass,
coral reefs,..

\ >600+ cbrm sites
-~ Solomon Islands
_ (MECDM/MFMR)

» Inshore area (MSP analysis) —
<200m depth (reef associated
bioregions)

» Conlflicting uses/interests —
sectoral responsibilities

» Marine tenure system —
traditional use/rights and
customary ownership,

» Management — CBRMs, CBFMs,
MMAs, LMMAS, MPAs



Landscape or seascape

Critical and important ecosystems and
habitats - MANGROVES

A unique species — population
/community.

significant genetic, cultural, geological
or biological resources

Cultural heritage sites or taboo areas

Conservation plan for the

Damaged or degraded areas — - e _
restoration, rehabilitate, restock, Tim—

) O
EXx-situ




Kastom/cultural practices — religion
« Community Rules

* Prohibitions/ Restrictions — size, seasonal
closures, quote settings, licenses/permits,
gears

« Laws/regulations

Conservation, Protection and Resource
Management:

« Set up conservation/protected areas or establish
conservation/CBRM programs

 Manage — who will look after it and how. Have
RULES and also sometimes penalties for breaking
the rules.

- Have someone/group to be responsible for looking
after the program or area (chief, committee,
project, authority, Institution (e.g University)

Ridges to Reefs Conservation for Solomon Islands

WorldFish

walle

Species Management Plan and Guidelines
Leatherback turtle
2020




Ocean Policy & Marine Spatial

Planning

Marine Spatial Planning or Ocean Planning

- SINOP priority aspect- led by MECDM and MFMR

- MSP TWG established — co-chairs

- comprised of multi-disciplined Team (+20 members)

Tasks:

- With IUCN ORO team (MACBIO/PEUMP), conducted nation-
wide ocean planning consultations and report findings.

- Development of a draft Marine Spatial Plan and Map/s.

- Provide feedback to PSs MECDM/MFMR > Oceanl12 TWG>
Oceanl2



—

Solomon is Ocean

MACBIO

Depth (metres)

- 1.34 Million sgq.km

- 98% is ocedn

£ 7"

Solomon Islands Bathymetry

Bathymetry data was first collected in the deep oceans in the middle of the 19th century using simple plumb-lines (weighted twine or rope), marked at
regular intervals to give the depth. The introduction of acoustic measuring systems (single-beam echo-sounders) in the 1930s led to a huge increase
in the volume of data collected. Today, multi-beam echo-sounder systems can map swathes of the ocean floor, collecting large volumes of data.

To store the increasing volumes of digital bathymetry data being collected and to make this generally available, the International Hydrographic
Organization setup the Data Center for

tal Bathymetry (IHO DCDB), hosted at the US National Centers For Environmental Information (NCET). In
areas of sparse sounding data coverage, satellite altimetry data can help us map the ocean floor. This measures the height of the sea surface. Small

variations in sea height can be related to changes in the earth's gravity field. This in turn can be related to the shape of features on the ocean floor.

Data Sources:

Land outlines: Ministry of Lands and Survey
Province Boundaries: Ministry of Lands and Survey
Bathymetry: The General Bathymetric Chart of the
Oceans (GEBCO), http://www.gebco.net




We are Ocean People
Ocean is our Survival and Livelihood

Coastal communities -4000+

Food, income, leisure, livelihoods, economy

Est. value SBD$2.6Billion per annum — marine ecosystem services

Traditions, Songs, Dances, Kastom practices e.g. Kite fishing in
Makira

History and heritage (artificial islands, outer islands)

Ownership

Picture- WorldFish



Land — based threats
(logging, waste mismanagement...)

157°0.000°F

‘j KEEFand

Bellona Province

S/00013:01

158°0.000E

Current logging sites - 23. April 2018
Data Source. \'Laqlgintf sites):

ry of Lands and Survey
Province Boundaries: Ministy of Lands and Survey




- )| Carbon Dioxide Concentrations

Climate Change and its
iImpacts




Our ocean
reality....

...conflicting/
competing
values and uses

=== Inter-Istand Shipping Routes

[ Deep Sea Mining Tenements.
IMO MARPOL 73/78 Conventions

J8 Annex IV & V: >12NM From Land: Untreated Sewage and Cargo Residues
4 SRR, e T Annex I1: >12NM From Land and >25m Depth: Noxious Chemicals
B Ecologically and Biologically Significant Areas (EBSAS) ) s e 1. > 50NM From Land: Ol

LN

. . - ~ \P J P L
Solomon Islands Competing Marine Resource Uses @ @DsPReP  (won
Tuna Catch [2000-2010] (metric tonnes) TUna Management Zones bota 3 ’ _
Land outiines: Minktry of Lands and
0-500 L] Archipelagic Waters EBSAS: UNEP/CBORW EBSAWSPAC/L. 011 Complaton o Submssions of
500 - 700 [ Baseline to 03nm %vgwwwwmwlutsﬂlnm\mmhmmﬂmm.
I Annex IV & V: >03NM From Land: Sewage and Comminuted Food Waste 1 700 - 2000 ] Baseiine to 120m DSM Tenements: Minsty of Lands and Survey
2000 - 3000 ] Baseline to 30nm Shipping Routes: Soloman Istands Martime and Ports Authority (STPA)
I 3000 - 40000 [ Bassline to 60nm Y Metion o G

[ Baseline to 200nm Tuna Catch: http:/fwww.SeashroundUs.org
MARPOL: International Maritime Oraanisation




w 2015 - Inaugural Ocean Summit

e Attended by 12 Ministries incl. OPMC

. * Joint Communique for integrated ocean resource
management needed, including spatial planning

9 2016 — Ocean12 established
T
- incl. Technical Working Group

Ocean12 Meeting

2017 — UNOC Voluntary Commitments

() Integrated Ocean Governance aiming to achieve
a
©g National Ocean Policy and Marine Spatial Plan by

: 2020.
[\ N

5 themes prioritized by O12TWG.

2018 — SI National Ocean Policy

N, ,
: o endorsed by Cabinet

\\ o /

Shared vision: SINOP
2018

“A healthy, resilient, secure
and productive ocean, that
supports sustainable use
and development for the
benefit of the people of
Solomon Islands now and
into the future”



Biodiversity targets:

Global Target: Contribute to include 10% of coastal and marine areas in a well-
connected systems of protected areas and other effective area-based conservation
measures (CBD, 1994). >>> Global Biodiversity Framework post-2020.

Develop an integrated National Oceans Policy and Marine Spatial Plan for Solomon

Islands (UN Oceans Conference, 2017). This was further committed to in UNOC 2022
(5 VCs).

National Target: Include 15% marine areas as per NBSAP (2016-2020)




Marine Spatial
Planning is
similarto
land-use
planning

- identifying
activities
allowed,
restricted or
prohibited in
specific areas




Key building blocks for Ocean Plan ....
1. Gathering ocean data (65+ datasets)

[

Q

0 100 200 300 400km Revised deepwater bioregions - codes

| 65 SUMAs in total

* 12 offshore
sites

* 53 finer-scale
inshore sites

012 Ministries
« MECDM
« MDPAC
« MEMR
. MID
 2.Legislative Review mﬁ\ﬂ
(50+ instruments) - MMERE
and understanding 2EVIEW OF LEGISLATION * MPNC
authorities and RN IEST m::s
. MANAGEMENT OF THE OCEAN
functions SOLOMON ISLANDS




Key building blocks for Ocean Plan ....

No-take Zone/Marine
Protected Zone

Pctilties e Y A

Mining - (other than non-commercial sand, gravel and

3. Ocean zones/Typology ot b ety

Benthic disturbance (trawling/ dredging, weighted lines)

thd per site’
* These are the zones (6) that Solomon Islands fsme® .
. . . . (Other nonartisanal ishing
may use in its Marine Spatial Plan or Ocean Plafers s
Fish Aggrezating Devices FADs)
H T : : . Ianchoring/walking/stznding
* Each zone has specific objectives: o
(Gleaning
Hand spearng
Netiing mesh,gil, cast, efc
Hand-ine Fishing
Towline fising
INon-extractive uses (diving, swimming, snorkelling, . "
kayaking, sailing, boating, canoeing, etc) thd per site tod per site
Mariculturela
Works [dredging, reciamation, buloing, laying cables] | thd per sice
Ocean Zone Name Management Objectives potical modicaton (e, besch nourshment,
restuclu'ng’, artificial reefs persite
cosyst ation (e.g. coral or clam re-introduction, L,
General Use Zone To allow for and manage multiple uses of Solomaon Tgfreetnener, ol of crouofthoms strfi R
(transparent ) Research
umping of solid and liquid waste including sewage and

Locally Ma Ta benefit local communities by sustainable maring g\« fom e eset bend
Marine Zone ty protection as determined by communities, Batising |__thdpersie_J§

Prescribed development

Cultural Zone

esearch

Sustainable Use To allow for sustainable use of Solomon Islands' rene
Zone including non-artisinal commercial fishing.

To protect the integrity of benthic habitat by supporting limited, including non-
artisanal fishing, as well as non-sxtractive activities that do not directly impact
benthic habitats.

To protect natural biodiversity along with its underlying =cological structure,
support natural environmental and fisheries processes and replenishment, and
to promote education and recreation by restricting all extractive uses.

To protect, conserve and restore specific species, habitats or cultural value of
concermn by eliminating the key threats.




* Infroducing = Inviting inputs - Inviting Education
e from submissions and
of MSP to Stakehcolders to a draft MSP information
stakeholders to the ocean about the
planning fimnal MSP “

4. Stakeholder Consultations

e 2019- set up teams and conduct first round of
consultation

Consuliation results :

» Completed 9 Provincial and Honiara
consultations = June-Sept 2019

* GIS mapping - spatfial maps

« Consultation Report (final editorials)



Consultations Round 2:

* Progress of MSP 2nd
Consultation Synthesis
Report (2020-2021)



Using the data and information to compiled and
analyzed for a draft ocean plan (MSP)

Area of interest * Gray - Offshore
o Yitio—inshore — (reef
associated bioregions boundaries)

* Green - land

Inshore — 3NM
& >200m depth




Offshore
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For Oceanl2 TWG — Sept 2022

* Draft MSP Map (Data analysis and scenarios) — (details can be elaborated)

Zero Draft Map - Frequency

0 100 200 300 400 km
Fomrs | m————

TlprovinceBownday | o 100 200 300 400km
T (Reshaped) | mm———

_ Total GeneralUse . . Locally Managed Marine Zone . . ; Sustainable |
Province _ . Limited Use Zone Multiple Use Zone  No-Take Zone jal Zone
Entries Zones [Cuitural Zone - Zone
Central 63 19 6 0 0 18 0 20
| Locally Managed ! ¥ . .
Province Total Entries EEEE U Limited Use Zone  Marine Zone /Cultural MBS oIS - et SEEEES L
Zones Zone Zone Zone Zone Zone
Choiseul 15 2 6 2 1 1 3 —— "




Considerations for ICZM

* Terminologies — clarity, defined, communication
* Coastal — inshore? coastal communities?

* Management levels — community, provincial and national
“intergrated?”

* Implement existing strategies/plans — NBSAP, NEMS

* Alignment with current programs and initiatives — mangrove
management, CBRM upscaling efforts, Marine spatial planning, etc.

* Future prospects — blue carbon ecosystems?
Y e

MESCAL




R L S L B 1 "
Ministry of Enwronment, Clhimate Change, Disaster Management &

Meteorole&

Tagio Tumas!!

CONTACT:

Director

Environment and Conservation Division

Ministry of Environment, Climate Change, Disaster
Management and Meteorology.

P.O.Box 21, City Center Blg, Point Cruz, Honiara.
Phone: (677) 26036, Fax: (677) 28054,

https://solomonislands-data.sprep.org/
hitps://pipap.sprep.org/



https://solomonislands-data.sprep.org/
https://pipap.sprep.org/

Discussion on the Roles and Responsibilities of the National &
Local Stakeholders (led by PM, remarks by all participants)
Strategy to overcome the institutional challenges and barriers
Ways to link with the global and regional support programs
Demarcation of mangrove ecosystems in cartography



PN 7~ —
UN& © CTCN
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environment

UN Climate Technology Centre & Network
programime  unFccc Technology Mechanism

Inception meeting for UN/CTCN TA on ICZMP
for the Mangroves in Sl with EbAdptSol

28 Feb. 2023, Honiara

UNEP/CTCN
NDE SI
KEI

Mr. Hoyoung Jo
Mr.Thaddeus A. Siota
Mr. sang In Kang
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Korea Environment Institute

Technological Solutions for ICZM

stock of tech. solutions for the project tasks & components

non exhaustive, to be complemented during the project implementation by KEI & NDE Sl



Overview on Climate Change Response with Paris Agreement(2015)

§2. Goals: 2.0~1.5°C, Adaptation, Finance

§3. NDC (mitigation, adaptation, m.o.i supports)

§4.

Mitigation §7.

(abatement) Adaptation furthering
NDC Level-up (pr’ NAP,
M, A, §6. AC)
M.O.I S
upport Cooperative Approach/ ITMO

§9. §10. §I1. §12.
Finance Technology C-Building Public

§15.
Implementation &
Compliance

§14.
Global Stock Take

I —

collective progress stock taking (5 years term)



Strategy in Glasgow Climate Pact (Draft decision -/CMA.3 2021)

- Organization of work, including for the sessions of the subsidiary bodies -

. Science and urgency _ IPCC AR6 by WG1, WG2, WG3

1. Adaptation _ 2 year Work Programme on Global Goal on Adaptation(2022-2023)
. Adaptation finance _ Adaptation Fund, Doubled Collective Pledge

IV. Mitigation _ Carbon Phase-down, 1.5°C with Net Zero 2050

v. Finance, technology transfer and capacity-building for mitigation
and adaptation

Vl. Loss and damage* _ Operationalization of Santiago Network with Finance
vil. Implementation
viil. Collaboration

*

footnote 9. It is noted that discussions related to the governance of the Warsaw International
Mechanism for Loss and Damage associated with Climate Change Impacts did not produce an outcome:
this is without prejudice to further consideration of this matter.

footnote 10.Draft decision entitled “Warsaw International Mechanism for Loss and Damage associated
with Climate Change Impacts” proposed under agenda item 7 of the Conference of the Parties serving as
the meeting of the Parties to the Paris Agreement at its third session.



Integration: Nature, Economy, Humanity

» The Nature provides material base of
human civilization.

» Economy Is a mode of interaction
between the Nature and Man.

Human gets materials from the Nature,
produces, consumes and accumulates goods
and services for the present and future
generations.

Central Planning and Market represent two
major resource allocation and income
distribution mechanism throughout the

Nature

economy.
» Some part of the nature can not be
Biocentrism vs.Anthropocentrism appropriated by human (neither privately
Ecology vs. Environment nor collectively), but it serves to the

basic needs of humanity indirectly (eco-
system services).



Integrated Eco-system: Biodiversity in the perspective of Economics
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Economy, Economics

v'Oikos-The ancient Greek word oikos ( : otkog, plural: otkot; English
prefix: eco- for and ) refers to three related but distinct concepts:

the family, the family's property, and the house.
v

v"Nomos or Nomoi may refer to: from the Greek term for "law" (vopog, ndmos; pl.
vouoL, némoi).

- custom, traditional social norm, the equivalent of Latin

- , a work by Plato

- , "meaningful orders or worldviews of individuals" in Peter L.
Berger's sociology of religion

- from the Greek vouog, meaning "pasture, field; division, distribution; district,

province"
, a subdivisions of Ancient Egypt
, the administrative division immediately below the peripheries of
Greece ( : VOUOG, homds; pl. vopoi, nomoi)
-The nouns némos and només both derive from the verb , to dispense or

to allot, with nomds being the result of allotment and ndmos being the manner of

allotment or dispensing (justice).
(https://en.wikipedia.org/wiki/Nomos)


https://en.wikipedia.org/wiki/Ancient_Greek
https://en.wikipedia.org/wiki/Ecology
https://en.wikipedia.org/wiki/Economics
https://en.wikipedia.org/wiki/Oikos
https://en.wikipedia.org/wiki/Oikos
https://en.wikipedia.org/wiki/Law
https://en.wikipedia.org/wiki/Mores
https://en.wikipedia.org/wiki/Laws_(dialogue)
https://en.wikipedia.org/wiki/Nomos_(sociology)
https://en.wikipedia.org/wiki/Nome_(Egypt)
https://en.wikipedia.org/wiki/Nome_(Greece)
https://en.wikipedia.org/wiki/Greek_language
http://www.perseus.tufts.edu/cgi-bin/ptext?doc=Perseus:text:1999.04.0057:entry%3D#70189

... market & policy for the individual (personal) & the collective (common) ...

v'Physics vs. Nomos
v'Positive vs Normative

v'Oikos vs. Nomos
v'Privatus vs. Publicus

v'homo economicus vs.
homo reciprocans




Linkage with UN 2030 Agenda for Sustainable Development(2015)

Economic Development
8.Economic Development and
Employment(12)

7.Energy(5)

9.Infra-structure and
Industrialization(8)

e IRl 4 Sam B B Bl
S

=71  [E== E==
= s B

Natural Environment

)S.CTirTlel-‘-ce-(.I}TarT gé'(&)\
{
\

~
14.Marine Resources(0y = = = =

Global Partnership

2.End hunger, achieve food
security and promote
sustainable agriculture(8)

Environment

6.Water and Sanitation(12)

/
— “15.Terrestrial
Ecosystem(12)

Social Development

Ambient Environment

12.Sustainable consumption and production patterns(11)

11.Make cities(10)



Climate Resilience Management in Value Chain Approach

EMISSIONS
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LaMD USE
REMOVALS

Ocoan Temperature Pracipitation +  Waler

CUMATE CHAMNGE (drivers and key risks)

[ mesum, e

AGRICULTURAL PRODUCTION AND POSTHARVEST

Quantity Guuality
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Climate Scenario _ around 2°C to RCP8.5* Death Valley(*incremental
SR=8.5W/m?)

(b) Warming versus cumulative CO, emissions
| ‘
o i -~ Total human-induced warming |
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KEI/KACCC (https://kaccc.kei.re.kr/home/eng/main.do) provides

Korea Adaptation Center for Climate Change
of the Korea Environment Institute (KEI)

KACCC

The Korea Adaptation Center for Climate Change (KACCC)'s
mission is fo foster a nation safe from climate crisis by minimizing

Established legislative and
institutional ground

Provided support to national
and local governments on
adaptation measures

I\ implemented policy measures
the impact of climate change through a scientific approach. in line with the public's

awareness while establishing
a policy feedback mechanism

Forefront for mainstream climate change adaptation

Build a climate-safe society for everyone and spread climate crisis adaptation policies

Provided need-based
support to climate change

Objective 1 Objective 2 Objective 3 Objective 4 . -
adaptation entities
Enhance adaptation Enhance capability to Enhance multilateral Enhance research on climate
mainstreaming and public generate and provide need- cooperation and adaptation crisis adaptation measures
perception on adaptation based scientific data on awareness . . - -
policy climate change adaptation Establish a scientific basis
while generating and providing
Execution Strategy 1 Execution Strategy 2 Execution Strategy 3 information for ﬂiﬂptﬂtllﬂ
© Establish climate crisis adaptation € —)  Establish knowledge base for  Q——) Expand adaptation governance and ©
policy promotion system climate crisis adaptation perception Hﬂ"'ltﬂllzﬂ dﬂmtil: ﬂl'ld
- Support national adaptation - Establish and support impact - Lead projects for vulnerable groups Imermmm! Bmpemm‘
MEeasures assessment system to climate change networks while Suppnﬂ]ng
- Support I9c51 goven'.lmems to' ) - Support climate \flflnerabilily . &.Ipp{lil"l industries in their bid to dﬂfﬂlﬂpiﬂg "aﬁﬂﬂs
enhance its adaptation capability assessments and its tools adapting
- Support public sector to adapt - Establish climate risk assessment - Adaptation cooperation and
- Support intermational agreements methods networks
and conventions - Provide climate adaptation - Adaptation training and promotion
information

Research and davelop policies that will mainstream climate adaptation in all areas of activity


https://kaccc.kei.re.kr/home/eng/main.do

KACCC tools for climate change response _ VESTAP

Vulnerability Assessment Tool to Develop a Climate Change Adaptation Plan

-O TAP

VESTAP i5 a vulnerability assessment tool that has been available since November 2014,
It supports local governments’ climate change vulnerability assessments
and was expanded in December 2015 to support regional and local climate
change wulnerability assessments.

TER | . Pt H

https://vestap kei.re.kr /

What is climate change vulnerability assessment?

* Vulnerability assessments integrate climate exposure, sensitivity, and adaptive capacity (") to determine the degree to which a system of
interest is susceptible to continuous damage caused by climate change or the extent to which a system (a unit such as a local or metropolitan
government) is incapable of coping with the adverse effects of climate change.

» (Climate change vulnerability refers to the relative measure of a system'’s ability to adapt to climate change; generally, a high susceptibility to
climate change and a low adaptive capacity indicates high vulnerability (IPCC, 2007).

- Exposure: the degree to which a system is exposed to the impacts of climate change (temperature, precipitation, etc.)
- Sensitivity: the degree to which a system, such as population, infrastructure, or topography, is susceptible to climate change
- Adaptive capacity: the ability of a system to adapt socially and economically to climate change (policies, GROP, etc.)

13



KACCC tools for climate change response _ VESTAP

* Provides 57 assessment items across 7 categories (as of October 2021)
- 32 items (2012) p 41 items (2018) p 45 items (2019) = 57 items (2020)

@ &R ow @ ¥ S5 X

Health (15 items) Temitorial and Coastal Agricukture and Forests/Ecosystems  Water Management Marine Fisheries Industries/Energy
Infrastructure Livestock (10 items) (T items) (3 items) {4 items)
(11 items) (7 items)
Main functions of VESTAP

» VESTAFP analyzes indicators based on RCP4.5 and RCPB.5 scenarios. It also provides user definitions for performing vulnerability
assessments that are customized to reflect the characteristics of each local government.

r f ,‘ %
—]

| -
Vulnerability to climate change Customization of vulnerability Providing DB information
* Inquiry into the vulnerability assessment * Creates evaluation indicators * Haw data
map and raw data « Creates evaluation items * Indicators
« Comparative analysis of the evaluation « Self assessment of vulnerability « Information on evaluation items

results between regions (2 regions)

« Additional climate exposure information
(grid map, climate mode! details)

« Accumulated status (adaptive capacity
and sensitivity)



KACCC tools for climate change response _ VESTAP

Usage by local governments

# The 2™ Detailed Implementation Plan for Climate Change Adaptation Plan for Metropolitan Cities and Provinces using VESTAP was|
established.
- A detailed implementation plan for metropolitan cities and provinces/a detailed implementation plan for each local government.
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Future plans

= Development of vulnerability assessment items that consider user needs in order to increase its utilization by metropolitan/local governments.
= Development of customized education, training programs, and educational textbooks.

https://vestap.kei.re.kr

5F SBC Bidg. B, 232 Garewm-ro, Sejong-5i, Republic of Korea
TEL +82-{0)44-415-T4B5(INF) EMAIL kacco@keirekr WEBSITE hitps.kacee. kei.re o
COPYRIGHT & 2021 KH KOREA ADAPTATION CENTER FOR CLIMATE CHANGE AlL RIGHTS RESERVED.




KACCC tools for climate change response _ MOTIVE

MOTIVE

Korean Model Of InTegrated Impact and Vulnerability Evaluation
of Climate Change

MOTIVE is an integrated impact and vulnerability evaluation model
that has been available since April 2021. It provides basic technologies
for establishing realistic climate change adaptation plan for central
and local governments.

hitps://motive.kei.re.kr/

Model of integrated impact and vulnerability evaluation of climate change: MOTIVE

© MOTIVE is a means of scientific and policy support to improve capabilities in national and regional responses to climate change
- Provides risk assessment results through an integrated platform for evaluating climate change impact and vulnerability
- Reinforces the link between the results and climate change adaptation policies and improving in policy utility through
the platform

- Provides information on climate change risk standardization (grade, economic ripple effect), hotspots, and guidance
on risk management by zone/region



KACCC tools for climate change response _ MOTIVE

A Schematic Diagram of MOTIVE

Integrated Impact and Vulnerability Evaluation

L]
— Land use & : .
st gty Agclurs proscton " ooy |
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| WaterUse |

Hydologic  _ papagement- _, Waterresoume

properties Supply
Fishery
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_ Fiod & coastal supply & demand .
inundation vulnerability Pest & Disease
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- Forest disaster Climate health impact &
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KACCC tools for climate change response _ MOTIVE

2040 2050 ~—~— 2080

Years 2030, 2040, 2050, and 2080
(Mean of 10-year cumulative values
for model results (yearly values))

1km x 1km, South Korea (Provided
that analysis is performed in units of
administrative districts, watersheds,

and waters for each field.)

—0 User O——0Q Evaluation sector
g B

0 . ~ 1 D::
fﬁéeag
¥ Y|

Climate change experts and
stakeholders in central and local
government, development Institute,
academia and industry

A & &

Health, Water, Agriculture, Forestry,
Ecosystem, Ocean, Fishery

KMA KEI

Shared climate change scenario(KMA,

KEN"™ and field-specific non-climate DB

"KMA: Korea Meteorological Administration
KEI: Korea Erwironment Institute

O——0© System composition QO—

4}

S—

User-convenience GUI-based web/
Stand-alone system(General public,
experts)



KACCC tools for climate change response _ MOTIVE

Evaluation items of impact by sector

Health Heatwaves, air pollution, vector-borne Water o Water quality, water volume of aquatic
infectious disease management \\ _ qIP ecosystem

Forestry forest carbon cycle, forest disaster (wildfires, greenhouse gas circulation in farmland, pest

Forest tree species distribution, forest growth, Crop productivity, suitable cultivation land,
Agriculture
landslides), changes in land cover

Eco a\ invasive species in the ecosystem, Climate- Ocean& = &2 Sea level rise
system % sensiive species, Vulnerable habitat Fishery =~ Biomass size spectrum, red tide event




KACCC cooperation windows _ UNFCCC NAP Expo, MOE-KEI CB programmes

Korea Adaptation Center for Climate Change
Network and Cooperation ="

The Korea Adaptation Center for Climate Change (KACCC) of the Korea

Environment Institute (KEI) supports the Ministry of Environment of the F.‘epubhc =1
of Korea in communicating and networking with various stakeholders and

partner institutions to establish and implement adaptation policies and plans
and promotes adaptation-related international cooperation.

000 000
= an &2

Cooperative partnerships : International events  : Capacity Building :  Consulting Services : Research collaboration
Supports the establishment Hosts and/or organizes Supports capacity Provides consulting Designs and conducts
of domestic and international: ~ annual international ¢ building of developing  : services to stakeholders :  research projects on

cooperative networks with i events on climate change : countries withregardto :  for the development ~ : adaptation in partnership
relevant institutions adaptation adaptation by providing and implementation of with domestic and
: : training courses ¢ adaptation policies and @ international institutions
plans :
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Tools by sub-national initiatives (ICEC of Gwangju Metropolitan)

® . . . N Urban
l :E International Climate  Key Functions | Environmental

& Environment Center @ Accords

» Conduct R&D and education/training on climate change and other environmental issues

S 4 o » Develop and implement programs that promote low-carbon, green lifestyles
B

/\26;2 @ g » Facilitate exchange and cooperation on climate change and other environmental issues between cities around the world
Coloboration &
& » Organize UEA summits

w O@O  Management and Cooperaion D
s 3 CQIRN iy snd Research Strategic

Goals Teams  -Education Project ' z Tasks
“Strengthen research capacity R MISSIDN
g —
e T |ICEC
“Foster sustainable management Summits by the Numbers

ENgABY
URE AN ENVIRONMENTAL Acconns VISION To be a leader in responding to climate change and shaping a green future
SIGNED ONTHE OCCASION OF UNITED NATIONS ENVIRONMENT
PROGRAMME WORLD ENVIRONMENT DAY JUNE 5TH, 2005

IN SAN FRANCISCO, CALIFORNIA

' GREEN CITIES DECLARATION

Strengthen
4 Strengd Increase > Foster
research . Enhance civic )
T cooperation at sustainable

Strategic Goals
values
dimate change

NG for the first time in history, the majority of the planet’s population now fives in cities and
that continued urbanization will result in one million people moving to cities each week, thus creating a
new set of environmental challenges and opportunities; and

glocal level management

iG that as mayors of cities around the globe, we have a unique opportunity to provide
leadership to develop truly sustainable urban centers based on culturally and economically appropriate
local actions; and

that in 1945 the leaders of 50 nations gathered in San Francisco to develop and sign the
Gharter of the United Nations; and

the importance of the obligations and spirit of the 1972 Stockholm Conference on
the Human Environment, the 1992 Rio Earth Summit (UNCED), the 1996 Istanbul Conference on Human
Settlements, the 2000 Millennium Development Goals, and the 2002 Johannesburg Worid Summit on
Sustainable Development, we see the Urban Environmental Accords described below as a synergistic

i e c s staiomhilty, foster vilwant economics penmets S G S = Advance research on policy = Forge national and global = (Create a low-carbon, green city = Expand contract research
protect the planet’s natural systems. responses to dimate change partnership networks * Provide education and services

today on World Environment Day 2005 in San Francisco, we the 12 * Develop proactive responses ® Increase person-to- person awareness about cimate * Work to achieve financial
signatory city have come together to write a new chapter in the history of global cooperation. We
commit to promote this collaborative platform and to build an ecologically sustainable, economically Strategic Tasks to cimate change exchanges change independence
dynamic, and socially equitable future for our urban citizens; and *= Build a research results = Strengthen dimate change = Promote the growth of green = Advance a3 management

that we call to action our fellow mayors around the world to sign the Urban management system responses in greater city areas Jobs system

Environmental Accords and collaborate with us to implement the Accords; and

that by signing these Urban Environmental Accords, we commit to
encourage our city governments to adopt these Accords and commiit our best efforts to achieve the
Actions stated within. By implementing the Urban Environmental Accords, we aim to realize the right to
adean, healthy, and safe environment for all members of our society.
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3 drivers of Earth Climate System

Driver 1. Earth revolves
around the Sun with
variable eccentricity
between 0.005~0.05.

- present: 0.017,

- average: 0.028
- Cycle 100,000 year

Milutin Milancovic (1879-
1958)

“Canon of Insolation and
the Ice Age Problem?” @h#en

13000years

. - i::‘"\-\. -]
@ Earth
" ‘\\ fiis
E - vonow

June —_— Decernber
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s

3 drivers of Earth Climate System

Driver 2. Axial obliquity
varies between
22.1°~24.5°,

- present : 23.5°
- average : 23.3°
- cycle 41,000 year

Driver 3. Orientation of
rotation axis changes
between Polaris and Vega
in precession.

- present : Polaris
-in 13,000 years : Vega
- cycle 26,000 year




B migr ] 4 \ Urban
<Cet” 2 )
K[] I [:k C I AT P‘ .3'_JIE_-I6I'Q1|L| | Environmental
F22A g {01CA Felmsip g ‘ GWANGJU CITY \I::ll Accords

3 drivers of Earth Climate System

Driver 2. Axial obliquity
varies between
22.1°~24.5°,

- present : 23.5°
- average : 23.3°
- cycle 41,000 year

1)Driver 3. Rotation axis
/ changes between Polaris
and Vega in precession.

- present : Polaris
-in 13,000 years : Vega
- cycle 26,000 year
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Temperature changes, Carbon concentration

Atmospheric carbon dioxide concentration cycle Is about

125,000 years, changing in between 180~300 ppm for the
past 650,000 years.

But recently, it goes beyond 400ppm. Scientists knows “why?”

BN 013 : 400 ppm
1960 : 315 ppm



IPCC AR5 2014 SPM

Fossil fuel and land use change-induced carbon emission
change due to human development(1850-2011)

Global anthropogenic CO, emissions Cymulative (O,
Quanttative information of CH, and N0 emission time Series from 1850 to 1970 s imifggle = emiss
40 T T T T T T T T T T T T T T |(40Gt T
e B Fossil fuels, cement and flaring o ~ 2000 -
. o -
0t B Forestry and other land use |
x5l 1500
3 S
“O“w 0 ‘————---—— . E
U
& 15t I’ 1970 <
V' 4 GATT 1948, S\
i \
]
/I
1750 1750
Su Year - - -
gl TN 1970 2011

Figure 1.5 | Annual global anthropogenic carbon dioide (CO,) emissions (gigatonne of CO,-equivalent per year, GtCO,fyr) from fossil fuel combustion, cement production and
flaring, and forestry and other land use (FOLU), 17502011, Cumulative emissions and their uncertainties are shown as bars and whiskers, respectively, on the right-hand side. The
qlobal effects of the accumulation of methane (CH,) and nitrous oxide (N,0) emissions are shown in Fiqure 1.3. Greenhouse gas emission data from 1970 to 2010 are shown in

Fiqure 1.6. fmodified from WGI Figure 5.4 and WGII Figure T5.2}
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Ref: IPCC AR5 2014 SPM

Fossil fuel and land use change-induced carbon emission
change due to human development(1850-2011)

Global anthropogenic CO, emissions Cumulative CO,
Quantitative information of CH, and N,0 emission time series from 1850 to 1970 is limited emissions
40 I T T T T T T T T T T T T T T 4I0th Z,OOOG
351 [ Fossilfuels, cement and flaring - 2000
0t I Forestry and other land use ]
1500 l
I I
< 25 -, I
X0t 19 '\
9 @ 1000 1.000
& 15t 1 T000G o
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Figure 1.5 | Annual global anthropogenic carbon dioide (CO,) emissions (gigatonne of CO,-equivalent per year, GtCO,fyr) from fossil fuel combustion, cement production and
flaring, and forestry and other land use (FOLU), 17502011, Cumulative emissions and their uncertainties are shown as bars and whiskers, respectively, on the right-hand side. The
qlobal effects of the accumulation of methane (CH,) and nitrous oxide (N,0) emissions are shown in Fiqure 1.3. Greenhouse gas emission data from 1970 to 2010 are shown in
Fiqure 1.6. fmodified from WGI Figure 5.4 and WGII Figure T5.2}
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Representative Concentration Pathway & Socio
Economic Scenarios

RoMwcted Solar v.:cm g [ 235 { Outgoing
Rasabon N" [ Longmave
107 W m™ —laoa.'ork Radateon,
342Wm"* / 236 Wm*
Feliectod by Clouds,
Actasol and 10
Almosphere
7 - & :

Aurosplmtc
\ \ Abscrbed by
& Amr,(?ww

Vhrdow

————————— -
Grwunhouse
Gases

;,_.+_________——

~ 1 : : 3
el ///// ?‘//// Surface.
M 7 f\onr ma.. »n//////x,/, 7,324

Z}y//,/ 72 ////595”%}///%

FIGURE 1-3 Energy budget for the atmospheric components of the climate
system. SOURCE: Kiehl and Trenberth (1997).

SRES*: IPCC 2007 4Xt EYE DM, (At2| B XN &) B & A|Lt2| 2 (Special Report Emission Scenario)
RCP**: IPCC 2013 5At E 0 M, CHHE & &= 4 = (Representative Concentration Pathway)
Representative Forcing Climate policy co, Projected global average
Concentration compared to associated with Equivalent temperature increase
Pathway (RCP) 1750 (Wm?) scenario (ppm) from 1986-2005 (°C)
2.6 26 Mitigation 475 1.0
45 45 Stabilization 630 1.8
6.0 6.0 Stabilization 800 2.2
8.5 8.5 None 1313 3.7

Source: IPCC Fifth Assessment Report Summary for Policymakers. Figure SPM.5 and Box SPM.1
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Recorded Climate Change Anomally

Jan-Nov Global Surface Mean Temp Anomalies

°C

NCEI/NESDIS/NOAA 250
Analysis is based upon Smith et al (2008) methodology
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KOICA Fellowship Program

8 Observed Climate Change Impacts
The evidence for rapid climate change is compelling:

A. Sealevelrise

B. Global temperature rise
C. Warming oceans

D. Shrinking ice sheets

E. Declining Arctic sea ice
F. Glacial retreat

G. Ocean acidification

H. Extreme events

2/17/2016 5

N Urban

: Environmental
s i) Accords
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A. Sea level rise
Global sea level rose about 17 centimeters (6.7 inches) in the last century. The North European CoaSt

rate in the last decade, however, is nearly double that of the last century. 2Cd LCVCI NISKAS ~ INVUI LI ocd

= Republic of Maldives:
4 Vulnerable to sea level rise.
@ Credit: Chumash

1995 1998 2001 204 07 2010 2013 Maximehuﬁerﬂockiom
YEAR

0 123 5 8 12 20 35 60 80
Heiaoht Above Sea | evel (M)

Western Coast of Kiribati in the Pacific
Korean Peninsular \

\

H7 t

7[2]8tAIB 2 Ol S THEH
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B. Global temperature rise

All evidences show that Earth has warmed since 1880. Most of this warming
has occurred since the 1970s, with the 20 warmest years having occurred
since 1981 and with all 10 of the warmest years occurring in the past 12

years.

Even though the 2000s
witnessed @ solar
output decline resulting
in an unusually deep
solar minimum in 2007-
2009, surface
temperatures continue
to increase.

2172016

Pinus Forest Cover Reduces (2020-

GLOEAL LAND-OCEAN TEMPERATURE INDEX

Data source; NASA's Goddard Inslitute for Space Studies
(GISS). Credit NASAGISS

10

Annual mean .
W5 year mean )

=
&

Temperature Anomaly ()
=
=

@

1880 1900 1920 10 196D 1980 2000 2020

YEAR

2090, in green)

20204 4

kil

NSHASIN L PRION (M2 A ID2F0] HAH MSS DT BHOI(ARRIA oNND)

™k

Apple tree’s habitat decreases, moves
to the North (current, +1°C, +2°C, in

@ By @ 1C45 @ 2C 4z

Heats accumulation in Urban center
(2020, Summer)

32



C. Warming oceans

The oceans have absorbed much of this increased heat, with the top 700 meters
(about 2,300 feet) of ocean showing warming of 0.302 degrees Fahrenheit since
1969.

0 60E 1206 180 1200 60W 0

-1 1 3 6 9 12 15 18 21 24 27 30

High and low sea surface anomalies
and throughflow changes (Indo-
Pacific Reaio

|High 'sea surface
heigﬁ "anomalies

’I

~
Q“ g g 5
““Indonesian,
throughfiow’ P

\ * Incfease . . .
~; g\
OW se. N / - /)
;u}rface'helgh ) /

'apomalies 7.

More frequent storm surges and Super-typhoons,

Damaged rice yields
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D. Shrinking ice sheets

The Greenland and Antarctic ice sheets have decreased in mass. Data from

NASA's Gravity Recovery and Climate Experiment show Greenland lost 150 to I ce s heet m EIti n g in G reen La n d

250 cubic kilometers (36 to 60 cubic miles) of ice per year between 2002 and N

2006, while Antarctica lost about 152 cubic kilometers (36 cubic miles) of ice an d Anta rtlcs

between 2002 and 2005. G ) - < 1
ANTARCTICA MASS VARIATION SINCE 2002 RATE OF CHANGE 4 : ! o "y
— mnesees\,134.0 ‘ :
Crodt. NASA bilon metnc tons per

1000

s (Dlions of metric: tons)
- =

§ 100

YEAR

Low density of melted fresh
water disturbs deep-surface
ocean exchange causing
extreme weather events

Ice melt reduces solar energy reflection, Sea water
increases solar radiative forcing causing oceanic
heat accumulation
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E. Declining Arctic sea ice

Arctic sea ice reaches its minimum each September. September Arctic sea ice
is now declining at a rate of 13.4 percent per decade, relative to the 1981 to
2010 average. This graph shows the average monthly Arctic sea ice extent in
September since 1979, derived from satellite observations.

AVERAGE SEPTEMBER EXTENT RATE OF CHANGE

Data source’ Satelite obaesvations. Credt NSIDG 1 3 4
WV .

percont per decade

) 1680 1984 1888 1082 1906 2000 2004 2008 2012

2172016 YEAR 10

Artic sea warming releases
Jet stream band, expanding
toward the

500nPa Height (dam
Thursday, Feb 18, 2021

505

555

495

ClimateReanalyzer

Artic sea warming brings extreme cold wave in the overall Northern

hemisphere, even snow fall in Sahara...
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F. Glacial retreat .
Glaciers are retreating almost everywhere around the world — including in the F I es h ﬂ OOd by th e g Ia Cla I

Alps, Himalayas, Andes, Rockies, Alaska and Africa melted flow (H|m alyas,
andadevi Mt. 2021

Alps, Matterhorn

Photographed by B m on Aug. 16, 1960, at 8:00 am.
y 005, at 9:10 am (right).
MA

90% of 4,000 glaciers in the Alpes disappear by 2100. Winter
industry suffers.
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G. Ocean Acidification End do ic E
Since the beginning of the Industrial Revolution, the acidity of surface ocean nda ng ere ceanic kco- SyStem

waters has increased by about 30 percent. This increase is the result of due to the acidification

humans emitting more carbon dioxide into the atmosphere and hence more
being absorbed into the oceans. The amount of carbon dioxide absorbed by
the upper layer of the oceans is increasing by about 2 billion tons per year

2172016

Accelerated acidification destroys the great barrier coral reef in
the South Pacific
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H. Extreme events

The number of record high temperature events, intense rainfall events, floods,
typhoons, Lake shrinkage are increasing.

i.e.: Flood, Cambodia The Mekong River is the 12th longest in the world, flowing 2,600 miles (4,200 kilometers) from western China
to the Mekong Delta in southern Vietnam. Every autumn, monsoon rains become too great for the Mekong to carry and a large area
of Cambodia is flooded, as seen in the October image. This great influx of water even reverses the flow of the Tonle Sab River,
northward to the Tonle Sap ("Great Lake"), which can expand to 10 times its normal size. As seen here, the Tonle Sab flows from the
northwest and the Mekong flows from the northeast. They merge and then split into the Basak River and the Mekong, which flow
southeast to the South China Sea. Phnom Penh lies just west of the four-river intersection, which is called the Chattomukh ("Four
Faces").

Source: California Institute of Technology
2/17/2016

Drought and forest fires in
California, USA 2020

Frequent and severe flood, dried water course, crop yields loss ...
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ICEC tools for climate change response _ UCMS

Urban Carbon Management System(UCMS)

A Tool for Monitoring GHG Emissions and
Providing Information for Decision Makers

Overview

% PRI GBAAUAAY  camrdebg Wi ey A Wi wpresy ARy w33 | E50 * BT BABEL AR CHBATAIAL Eus e Ty o i x2g e N =)

UCMS as a Web-Based Program

The Urban Carbon Management System (UCMS) is a web-based system used to regularly monitor and manage carbon emissions to facilitate the reduction of
greenhouse gas produced in urban and suburban areas. The UEA continually monitors carbon emissions in Gwangju (Republic of Korea) and the surrounding
metropolitan area. Emissions are monitored by sector and by energy source, and its outcomes are provided in conjunction with GIS information for detailed
analysis. Establishing and employing the UCMS in the city, the UEA seeks to identify the characteristics of current GHG emissions to aid in the reduction of
future emissions.



ICEC tools for climate change response _ UCMS
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ICEC tools for climate change response _ UCMS

Figure 2.
Applied analysis of Gwangju on the climate Vulnerability-Resilience Index(VRI) in
UCMS.
<Source:ICEC 2020 Annual Inventory Report>
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ICEC tools for climate change response _ UAMS

Urban Assessment Model System(UAMS)

A Tool for Analyzing the City's Vulnerability against Climate Change
and Providing Information for Decision Makers

Overview

The Urban Assessment Model System (UAMS) is a three-dimensional, mathematical simulation model for calculating air flows, heat waves, and fine dust
dispersions in orographically structured terrain. The UAMS is suited for studying the climatic effects of local land use changes as well as for analyzing the
climate of urban and suburban areas. The UAMS was developed to evaluate the environmental conditions within entire cities, providing information for

decision-making in areas vulnerable to climate change, and it also helps to address the stratification of climate analysis difficulties.

Specification
(Requirements to employ the System)

> Data from National Centers for Environmental Prediction(NCEP), National Center for Atmospheric Research(NCAR), Global Forecast System(GFS), etc.

> Super Computer / High Performance Computer and Server / data transfer capacity, etc.
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ICEC tools for climate change response _ UAMS

ICEC Internal Server

@ |ﬁ

GFS data

KLAPS, KMAPP data

\

AWS, 0| %] data

* GFS : Global Forecast System

Figure 2. Figure 3.

Results of CFD analysis of 3*5 km area near Gwangju 3-D Analysis of the UAMS
3-D Analysis of the UAMS City Hall with gird spacing
between 5-28m



ICEC COOperation windOWwsS _ UEA-CB, ICEC-KOICA Global Training Programme

PROGRAM OVERVIEW (ICEC-KOICA Global Training Programme)

TITLE

DURATION

GOAL

TARGET

OBJECTIVES

ACTIVITIES

OUTPUT

44

Sustainable Water Resources Management for Climate Change

2020-2022

To share knowledge on sustainable and safe water resources management in line with climate change response, and to
enhance capacities of participating countries accordingly

FIRST-YEAR COURSE
(2020/0nline)

Working/mid-level officials
from the Ministry of
Agriculture, Fishery & Forest

To better understand
international trends and
policies on integrated water
management in South Korea

> Video lectures (non-real
time) & online discussion

* Online web training

> Feedback and Q&A via
email

Action Plan

SECOND-YEAR COURSE
(2021/0nline)

Working/mid-level officials in fields of
climate change, public health and
engineering, water resources, etc.

To develop capabilities of policy-makers
and project developers for effective
planning and implementation of policies
in the field of water management as well
as climate change response

* Video lectures (non-real time) & online
discussion

* Online web training

* Feedback and Q&A via email

Action Plan

THIRD-YEAR COURSE
(2022/Invitational)

Mid/high-level officials from the city
government of participating countries

To develop capacities of project officers
for effective project implementation in
the field of water management as well as
climate change response

* Seminar and presentation in Korea

* Follow-up workshop on the
implementation of 2020 and 2021
Action Plans

Revised Action Plan & Final Outcome



Other solutions in place . Energy-Food Nexus (https://www.koenergy.kr/kosep/en/main.do)

v"_100KW grid connected test bed in rice field (2018)

PREDIN O R AN A 1 00 G4k

Lgy | 2018810 24
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Other opportunities : water-Energy-Food Nexus (https://www.jares.go.kr/eng)

v 100KW off-grid test bed in vegetable plots and smart farming system (2019)

XA ¢ A4
> AR1Z 12016101~ 20
> Al 79983 70,
-4 48,2754 45, A7) 151
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Other opportunities : Farmers in action(https.//ccei.creativekorea.or.kr/chungnam/main.do)

v Farmers cooperatives in solar farming workshops (2019)




Other opportunities : Eco-farming practices (http://iefa.jnuac.kr/)

v Organic nutrient and pest control technologies (2019)

sporophyte

Effect of B. velezernsis
on growth inhibition of
various pathogenic fungi

powder with
micronutrients:0.25kg,
Chitinase/Gelatinase producing
bacteria: 0.25L
Concentrated microbial nutrients: 1L
Sugar: 3kg

ilizer(21-17-17): 3kg

a : Cultivating
proddcinG  HHIBE - 9 container:
batm | - 500L

— Gelatin/chitin powder with micronutrients and GCM are added into cultivating
container containing 500 L of water.

— 3 days after, add fertilizer, and sugar.

— 3 more days cultivation with air blowing.

— 2~3 times dilution and sprayed to plants.
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Way forward together

» a Web-based portal or platform, where relevant activities and
resulted outpots could be linked, shared and harmonized through
continuous coordination among lead stakeholders and expertise

providers having a capacity to do so...
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