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Projection of Global Warming (iPcc wail, 2021)

Gaps of Ideals and Realities!
« Global mean temperature will likely reach 1.5°C increase around 2040 or earlier.
« We are not on track to limit warming to 1.5°C.
How to respond to this situation?
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What is CC Adaptation? What Roles?

Increase in GHGs Climate change Impacts
(LEARERIC 55 - > anmmeops
ZEERRDOBE 4 & Nl AR EADRE
Mitigation Adaptation

Reduce GHGs emissions  Minimize adverse impacts/utilize benefits

* Renewable energy « Disaster prevention
* Industry » Agriculture/ Foods
« Transportation * Human health

« Lifestyle « Water resource etc

(MOEJ HP, 2024)



Levels of
Hazards and Adaptive Capacity

Roles of Mitigation and Adaptation

Climatic
Hazards

l Limit to

Adaptation

Adaptation

ptive Capacity
(Resilience)

Past 2025 2100

~
7

Mitigation and adaptation play complementary roles in reducing the CC risks.
Since both society and natural systems have limits to adapt, mitigation must restrict
climate change to within these limits.

(Revised from Prof. Komatsu, Kyushu U.)



Coastal Zone
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Which Sectors need Adaptation?

» Impacts appear over most sectors of
natural and human systems.

Change

- Temp rise
- Precipitation

-CO, increase

&

-Sea-level rise
 Extreme events

Agriculture

~

Cities/Villages
Infrastructure

Human Health
Diseases

J

National Security
Human Security

Industries
Economy

Seven Sectors in

Japan’s National Adaptation

Plan

» Agriculture, Forestry,
Fisheries

» Water Environment,
Water Resources

» Natural Ecosystems

» Natural Disasters,
Coastal Zones

» Human Health
» Industry, Economy

» Life of the Citizens,
Urban Life




What are Adaptation Options?

« Wide range of options
« Combination of measures suitable for the context of sectors and localities

oy | e | oemie

physica| Infrastructure  Dike, Reservoir, Heat Shelter
Technology Monitoring, Early warning, Water res.
diversification
Ecosystem- Wetland conservation, Forest protection,
based Green infrastructure, Ecosystem networking

Social service  Safety nets, Health care/insurance

Law/Regulation DRM, City planning

Policy Adaptation planning, Scientific information
m Economic Tax/subsidies, CC Insurance, Redundant paths
Education Knowledge on CC, Traditional knowledge
Information CC information, Hazard maps, Workshop

Behavior Evacuation practice, Change in varieties and
change practices, Lifestyle change, migration



(1) Adaptation in Disaster Risk Management

Damages of water disasters for the
past 10 years (except tsunami)

2010
2011
2012
2013
2014
2015
2016
2017
2018
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Source: MLIT, Hiroshima Pref., :J




New Watershed Management:
“River Basin Disaster Resilience and Sustainability by All”

Prevention

-River flood control PRI A Catchments
-Dams x y
- Forest Management
-Rain water storage
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Levee Remfout;ﬁment y

Storage Facility
Improvement

ERHETRE

- Monitoring
- Early warming/ evacuetion
- Evacuation shelter

o - Support to victims
Mitigation -Recovery & reconstruction
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Effectiveness of Mitigation and Adaptation $18-3-3
ife) Reduce Floods Damage Prof. Kazama, Tohoku U

Eb. Flood control
protect S 5 )| | 2B B
Pumping capacity
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Paddy dam
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Flood Damage Reduction by Mitigation and Adaptation

Reduction Rate
of Economic impact

Mitigation From 4°C to 2°C -22%
Flood control -14%
Pumping capacity -26% T
Adaptation | jz= :
P Land use control -24% ?
Pilotis houses - 68% e e
Paddy dam -7% e~

® Integration of mitigation and adaptation is crucial to manage the risk of climate

change.
(after Prof. Kazama, Tohoku u., 2022) 11



(2) Adaptation in Agriculture

Heat-Tolerant Rice Varieties

B Technologies
* Heat-tolerant crop varieties
« Cultivation method, irrigation
* Pests, diseases, damage by birds and wild animals
« ICT and drones

B Utilizing Opportunities
« Expanding production areas to higher-latitude regions
« Subtropical and tropical crops.
« Expanding the cultivation period and areas

B Collaboration of Stakeholders
* Promoting locally-led adaptation
« Implementation of adaptation through collaboration
between national, local governments and stakeholders

Relative rice yield

yAVEL VT
. L“:'f: -

-
L g “» -
Pl Nal - Tt T Y R AN SR T4l
- s o by LR
"':"'-“" 4_»‘{?_., W ..‘:,}{:-\‘: R | »-‘:'
"-.t;—‘-' ‘f%.‘ 3 & .‘4‘.?‘ ‘(‘,L-'.I".-‘»-
-,_'\-‘:v "_'b:‘:' v { ".'[ - '..‘_I' ':b i '.-\',‘," f;' ;'.f'
ST ilaaNins 3 OE r AN
WA SPAS | AR YT AT St My
<y :~'“. yw )N B - ‘,‘.‘ s g R .
Ao N - e Y I Vs
LU WA ¥ e o Sy AR A T A
Ay f_}» ¥ BN LA "R AVC T it
*'r Lo ..'_‘ J "v b gl
0 SV — ',__‘fl/?
UkF "‘-:. > ""T‘.":"
Fig. 1 Unpolished rice damaged by warm temperatures
(Source: "The story of rice development” Sai-no-kizuna website)
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(3) Nature-based Solution (NbS)
Ecosystem-based Adaptation (EbA)

Disaster Prevention, Infrastructure, Urban Planning

Green Infrastructure

« Utilizing the diverse functions of the natural environment
« Aiming to create sustainable and attractive communities.

EcoDRR (Ecosystem-based Disaster Risk Reduction)

» The use of ecosystem functions to prevent and mitigate disasters.

EbA (Ecosystem-based Adaptation)

» Adaptation measures to climate change that leverage the functions of
ecosystems.

NbS (Nature-based Solutions)

« Actions that address societal challenges by managing the natural
environment.

« Simultaneously delivering co-benefits for humans and biodiversity.

.




(4) Adaptation for ICEH’NH“"* # hi s

City Innovation “Climate Plan

Copenhagen's Challenges

Boadmar I..:‘I II"-‘":'#" w

Pl _‘ Ty

2011 Copenhagen Climate
Adaptation Plan

2012 CPH 2025 Climate Plan

2016 First Climate Resilient
Neighborhood

2021 CPH 2025 Climate Plan
- Roadmap 2021-2025
(5-year Action Plan)

[Targets])
« World first carbon neutral capital by 2025
» Excellent chance for urban development




Summer
Temperature

Peak summer temperature
in Copenhagen is expected
to rise 2-3 degrees by 2050.

RAINWATER

Development of various methods of
draining water from big storms, which
will be applied throughout the city.

[ Adaptation Plan]

Climate change planning is an excellent chance for urban development

GREEN AREAS

Additional green areas, pocket
parks, green roofs and green
walls slow down rainfall runoff
and reduce the risk of flooding.

Urban Flood Management

Greening

Copenhagen Solution for Sustainable Cities

30-40% by 2100.

Heavy rain

Precipitation
will increase

Sas-level rise

S

| N

Sea water levels around
Copenhagen will rise
approximately 1 metre within the
next 100 years.

AIR CONDITION UNITS SAFEGUARDING
More buildings use alternatives Safeguarding against
to air conditioning units such as flooding and rising
sunshades, improved ventilation sea levels.

and insulation.

Heat

Measures Prevention

Flood
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Urban Greening: From City-level to Neighborhood

To make the city more attractive, heat-torelant and resilient

Tisinge Plads after the transformation.

Constructed by Malmos and designed
by GHB. Orbicon and ViaTrafik as
consulting engineers.
Photograph: Charlotte Brendum

PROJECTS

The Climate Resilient Meighbourheeod’s first
urban space adapted to climate change. Here
rainwater from an area of more than 7,000
m? is managed, while a multifunctional green

urban space is created for the neighbourhood.

L

o BRYGGERVANGEN

A green connecting link, where raingardens,
swales etc. provide experience of nature in
the centre of the city. The project is expected
to be completed in 2018,

o HARALDS PLADS

Haralds Plads was renovated in the autumn
of 201 5.A large green bed with perenials and
schrubs has been created and benches have
been installed, including urban furniture for
skating.
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o SKT. KJELDS PLADS

A green square full of character, the future
gathering point of the neighbourhood, and

at the same time a pilet project in climate
change adapration. The project is expected to
be completed in 2018,

¥t e

o KILDEV/ELDSPARKEM

Frisporet is a new activity space north of
Kildeveeldsparken, The focus is on nature, play
and discovery. In addition, there is a park for
dogs and new playing fields,

STRANDBOULEVARDEN

Strandboulevarden will in the future become
a blue and green street that bath protects the
area against flooding and creates a liveful and
green space.

The streets ensure that the rainwater is trans-
ported to the harbour and at the same time
green spaces is developed.

FUTURE GREEN COURTYARD
AT SKT. K|ELDS PLADS
A pilot project an rainwater management in
courtyard spaces.
Expected to be completed in 2016.

o CLIMATE RESILIENT BLOCK

A sustainable project where rainwater
management, and rainwater collection and
energy optimisation of buildings.

Copenhagen’s first-climate resilient neighborhood, 2016 v



Global Landscape of CC Adaptation

« Adaptation Planning: 80% of countries have adaptation plands or initiative
« Major targets are Agriculture, Infrastructure, Water and natural disasters.

N/A

Adaptation Planning

(Source: UNEP Adaptation Gap Report, 2021)

National plan, strateqy, law or policy in place

N e
No Preparing Yes

_Others
Tourism

Healt ‘
. Agriculture

Marin
Energy
Adapiation
FonarC @ reds

i, frie? CoT i ad
prrapal 1otal

Disaste

ucture

Sectoral Funding Needs
(26 Countries)
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Financial Flows

68 BS
1,171BS

Adaptation
Mitigation

No substantial flows to
the Global South

Given the severe impacts,
adaptation is critical for
the Global South.

Adaptation has synergies
with the development
targets.

LANDSCAPE OF CLIMATE FINANCE IN 2021/2022

Global climate finance flows along their life cycle in 2021 and 2022. Values are averages of two years’ data to smooth out fluctuations, in USD billions

SOURCES AND INTERMEDIARIES

Which type of organizations are sources or
intermediaries of capital for climate finance?

Government

National DFI
$238

Multilateral DFI
$98
X\

TNV
State-owned Fl

s ST Vg gem——

25 A\\\
K\ \\

[\ /
A\

—
Bilateral DFI $30_*\,>

Multilateral /’\\
Climate Funds $3 ‘—*\

Commercial FI
$244

Corporation
$206

Household/
Individual
$185

PRIVATE PUBLIC

INSTRUMENTS USES mlrlill.‘llf\){lUSD
What mix of financial What types of | ] AVERAGE
instruments is used? actiyjlias-asadinanced?

Grant $73 Adaptation $68 \

Low-cost

project debt $76
Multiple
Objectives $65 |

Project-level

market
rate debt
$571
Project-level M|;!Ig1a7t1|on
equity $57 ‘

Debt
$129

Equity
$369

“Other” public sources include export credit agencies and unknown public funds
“Other” private sources include institutional investors, funds, and unknown

CLIMATE
POLICY
INITIATIVE

0

DESTINATION

Where are the flows
directed by region?

Other Oceania $14

Middle East &
North Africa $21

Central Asia &
Eastern Europe $35

US & Canada
$156

Western Europe
$340

East Asia
& Pacific
$584

Source: Climate Policy Initiative



Climate Resilient Development (CRD)

Reduce climate risks — adaptation

Reduce greenhouse gas emissions — mitigation

Enhance biodiversity

Achieve the Sustainable Development Goals

(a) Main interactions and trends

Climate Change
causes
Impacts and Risks

-

Risks

-

Human Society

Limits to adaptation
Losses and damages

Ecosystems
including biodiversity
Limits to adaptation

. Losses and damages
SNV

Onseryes, restore>
e rovision z
[We/'hOOds 0Visio fces

Ecosystem Sev

From urgent to
timely action

4

Governance
Finance
Knowledge and capacity
Catalysing conditions
Technologies

(b) Options to reduce climate risks and establish resilience

Future Climate Change
Limiting Global Warming

g,
)
<
&
- Climate Resilient
Development
Human health & well-being

equity, justice

Ecosystem health
Planetary health

Human Systems
Transitions

Ecosystems
Transitions
Societal | Energy
Industry | Urban, Rural
& Infrastructure

Land | Freshwater
Coastal | Ocean

Ecosystems and
their biodiversity

~impat_W

& LOnserve, restol®
0,
*¥stem based apP‘QBC\\

iyq T rovision _—
00ds, Ecosystem

IPCC WG 11(2022)



Summary: Role of Adaptation

@® Risk Management of Climate Change

« Adaptation is to minimize impacts and damages caused by CC.
* Integration of mitigation and adaptation
* Need to note “the limit to adaptation”

@ Drivers for a Resilient and Sustainable Development

« Wider implications of CC responses
« Solutions with multiple effects: NbS, City innovation, Regional revitalization

« Contribute to transition to Resilient and Sustainable Development
Mitigation: Zero-emission society based on renewable energies.
Adaptation: Climate resilient society

CC Adaptation plays a role to overcome the current gap of “ideals and realities”.
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Thank you for your attention!



Appendix 1 Distribution of Adaptation Option Categories by Sector in Japan

Agriculture, Forestry,  Water Environment, Natural Natural Disasters,
Fisheries Water Resources Ecosystems Coastal Areas
Life of the Citizens, Common and
Human Health Industry, Economy Urban Life fundamental

measures

$6QC 0

B OOECO B @ H

Land use and Spatial
planning

Structural1
(Grey infrastructure)

Structural2
(Green infrastructure)

Technological
Institutional
Economic
Social

Impacts projection/
Informational/
Educational

« Adaptation measures depend on the impacts, regional environments, and social characterizsztics.




Appendix 2 Elements of Society’s Resilience (Adaptive Capacity)

« Building the society’s resilience means developing the comprehensive capacity of the society to respond
to threats caused by CC and other hazards.

Social/ Institutional

Responses
f' / Sustainable \
People’s awareness Development
- : Vulnerability
Policy-making reduction
~ ol - *  Human devw.
[ Disaster Risk Management } anning * Poverty
e ) lLand-use e Livelihood
- ~ * (City pIar)ning Security
Information _* daptation \_* Fauity /L
_ *  Observation - - ong-term
Short terr: « _ Monitoring Insurance/Financial > 8
* Forecast _
*  Early Warning Technology
\ RN ) development/transfer
Facilities/Infrastructure
* Ecosystem
*  Structure

Physical Responses -



Appendix 3 Distribution of Vulnerability in the World

T
&

«. . amall islands
" i
..l.‘

Central &
South America

O .

Vulnerability

@ Very high

& High
Medium

Low

Very low

® V\ulnerable regions include Africa, South Asia, Latin America, small island nations, and the Arctic.

Currently, 3.3 billion people live in these areas.

® Even in developed countries, vulnerable populations such as the poor, children, the elderly, and

people with disabilities are more severely affected.

(IPCCAR6 WG2 Report SPM ,2022)
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