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Intended Learning Objectives

1. Gain a clear understanding of what climate change adaptation and mitigation entail,

including definitions, examples, and their respective importance today and in the future.

N

Comprehend the rationale behind integrating adaptation and mitigation strategies, including
the potential synergies, benefits, and challenges associated with such an integrated
approach.

3. Understand key findings and lessons from the IPCC ARG cycle and foreseen developments

o (RPE-COPPE-UFRJ) in AR7 regarding effective ion and mitigati tegies and their i
0-2024 & GEO7
] 4. Formulate actionable policy recommendations and strategies for integrating adaptation and
joetanay mitigation efforts, considering the barriers and enabling factors highlighted in the IPCC AR6
cycle.
Overview Overview
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PART I: FOUNDATIONS PART I1: INSIGHTS AND PART IlI: APPLICATIONS
AND CONTEXT LESSONS FROM AR6 AND FUTURE DIRECTIONS
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PART I: FOUNDATIONS
AND CONTEXT

[PCC: bridging the gap between science
and decision making

+ Created in 1988 by WMO and UNEP
+ UN body with 195 country members

« International organisation devoted to assist governments
developing science-based policies on climate change

+ Mission: inform decision makers about scientific literature
relevant to understand impacts and risks of anthropogenic
climate change and options to design adaptation and
mitigation strategies

+ Headquarters in Switzerland (Geneva) and Working Group
delegations in Global South and North hemisphere countries

« Sixth Assessment Report (AR7) = 07/2023-2028-29
* Policy relevant, but not policy prescriptive
+ Assessment of literature = no original research

The Sixth assessment report (AR6) products

I Sixth Assessment Report

Lead Author & Coordinating
Contributing Author Lead Author
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The Seventh assessment report (AR7) products (2023-
2029)

* Working Group Reports

o Wprkin%G[oup | will focus on the physical
science basis of climate change.

o Working Group Il will address impacts,
adaptation, and vulnerability.

o Working Group IIl will cover Ihe mitigation of
climate change.

« Synthesis report
« Special Reports

o Climate Change and Cities (WG Il)

o Short-Lived Climate Forcers (WG )
Methodology reports

o CDRs (TFI)

o Technical Guidelines for Assessing Climate
Change Impacts and Adaptation (WG Il)

adaptation.

Chapter L Gites i the contextof climate change: raming of
the

+ Recognitonof hediversiyofdevelopmentsats o e,
highlighting their winerabiliies and iesfor resilience.

The scope of the Special Report on Climate Change and Cities
places a particular emphasis on climate vulnerability and

Chapter 3: Actions and solutions to reduce urban risks and emissions
+ Context-specific adaptation and disaster risk reduciion options for urban
areas.

+ Cily actions across mitigation and adaptation, and responses (o L&D,

« Urban areas as hotspots for climate |
climate action.

+ Special attentionto marginalize ender equity, and
Justice in the context of urban ¢

verse knowledge

Chapter
opportunitie:

ies in a changing climate: rends, challenges and

*+ Examinatonof past, curent, and futire clmate rends and thei
impacts on urb

+ Urbanisaton trends and theirinfuuence on winerabity and
resilience to climate impac

+ Specificurban risks such as SLR, extreme weather events, and
their attribution.

+ Importance of adaptation and resilience-bulding, including
planned and unplanned relocation.

+ The role of data and tools in urban climate fisks.

+ Useof and 9100ls for monitoring and evaluation
incorporating scientific ILK

+ Integration of mitigation and adaptation into SD and JT.

« Localrisk tsi

daptation, and

+ case
low-carbon development.
Chaper 4: How o faciliate and accelerate change

tipping points.
+ Innovations in governance, ulbanmmmmy technology, and finance to
support adaptation,

+ Inclusive muli-level governance and the role of ILK
Chapter 5: Solutions by city types and regions
+ Adaptation solutions and case studies differentiated by city characteristics.

climaticimpact-drivers, and sectoral

lity,
contributions to the economy.

s on migrati trends, fragilty, d
inclusiveness in adaptation planning.

+ Importance of early warr
supporting urban adaptaor

. governance, and climate finance in

Understanding Adaptation and Mitigation

V ( () 7'1

HOLISTIC APPROACH: COMBINING
ADAPTATION AND MITIGATION CREATES
A COMPREHENSIVE CLIMATE STRATEGY.

SYNERGIES: INTEGRATED ACTIONS CAN
PROVIDE MULTIPLE FINANCING
BENEFITS AND EFFICIENCIES.

POLICY AND PLANNING: ENSURES
COHERENT AND COHESIVE CLIMATE
ACTION ACROSS SECTORS.

Overview

Eg!

{8}

PART I1: INSIGHTS AND
LESSONS FROM AR6
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The physical impacts attributed to climate change are already
affecting all inhabited regions of the planet.

) Synthesis of assessment of observed change in agricultural and ecological drought
and confidence in human contribution to the observed changes in the world's regions
Type of observed change
0 agricuitural and ecclogical drought s
Increase o

Qo
FE——

Lmted cots snd) or Sterature Cnlek

n human contrbution
change

Medum
Low due to fimited agreement
© Low due 10 limited evidence

PR

Type of observed chay
0 agricuttural and ecd

© Low due 1o it

The physical impacts attributed to climate change are already
affecting all inhabited regions of the planet.

rved change in agricultural and ecological
ftion to the observed changes in the world's regions

P
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50-year event 10.year event

Agricultural & ecological droughts in drying regions
10-year event

e ——
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The increase in the frequency and intensity of
extreme heat waves, changes in precipitation
patterns, and the occurrence/intensity of droughts
increase in higher global warming levels.

Every degree Celsius makes
all the difference in
reducing climate impacts.

We face unavoidable multiple climate hazards over the next two
decades with global warming above 1.5°C, but how these will
affect nature and people depends on how we adapt.

E However, the risks to

B g nature and people depend

B more on their
== i vulnerabilityand exposure

to climate hazards than to
the level of warming.

Even temporarily
exceeding 1.5°C warming
I will resultin additional

severeimpacts, some of
which will be irreversible.

15

Action on adaptation has increased but progress is uneven and we
are not adapting fast enough.

o > 170 countries and many cities including adaptation in their climate policies and
planning.

o Pilot projects and local experiments are being implemented in different sectors.

o Investments in adaptation are expected to reduce risks and damages as well as
generate multiple benefits including improved productivity, innovation, health and
wellbeing, food security, livelihoods, and biodiversity conservation.

o Adaptation finance needs of developing countries are 10-18x as big as international
public finance flows.

o At the current rate of planning and implementation, the adaptation gap will continue

ToTdmensy

of adaptation op

There are feasible
and effective
options to reduce
the risks to people
and nature, but
their effectiveness
decreases with

One of the best ways to
adaptate is to reduce GHG
emissions immediatly.

to grow increasing
o Costs of adaptation in developing countries are estimated at US$215 billion/yr this e s ieiee warming.
decade. The adaptation finance needed to implement domestic adaptation priorities : B
is estimated at US$387 billion/yr. e 31 823
16 17
Since CO, is a cumulative gas and stays virtually forever in the PRE-PARIS BASELINE ~*.* 2
atmosphere, every additional tonne of emissions adds to CURRENT POLICIES MAENNTATOH G
SPARISPLEDGES ~7 /-7 f° )

global warming and impacts.
1.5°C 1.7°C 2°C
(67% prob) (67% prob) (67% prob)

& Remaining @ Consumed GtCO,

18

AMBITION GAP

PARIS AGREEMENT WB2C

NET ZERO EMISSIONS

Current policies and Paris
pledges will take us to warming
levels above science-sound zone.

2207 43NN 221005

19
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Long-term
strategies (LTS)
* 140 countries have announced net

zero targets, equivalent to 88% of
global GHG emissions

Not mandatory under the Paris
Agreement

« Most of the long-term goals refer to
climate neutrality, carbon neutrality,
GHG neutrality or net zero emissions
by 2050, 2060 or mid-century

Lack of transparency and global
scope

Source: htps://cimateactiontracker org/global/cat net

e
A0
g cLom s
wana 1 L5°C s
mp  ww om0 ww  A® mm w0 ww
s e .
Wi T 20°€ Bvouis
wer
50
e
Net issions target .
Areed i law, 5 prtof n ntiative, or T : o
e cscaien voncemants
b e
Countrieswith —
ot zero target NET ZERO European Union (EU27)
2% TARGETS %
Global emissions
i covered
™
United States % )
1%

Cradibility gap in et-zero
spets ewves world st high i

I Credibility Gap

o Are announced pledge targets
legally binding?

o Is there a credible policy plan
guiding its implementation?

o Are the country’s near-term
policies already put emissions
on a downward path over the
next decade?

[ CumB Tl D CmeE
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A new generation of scenar WG III AR6 Illustrative Pathways
e, . . Vodding w3 o
i was introduced in AR6 = pres) Feohian
)
- ~ Pracing
L ‘ Low carbon pathways underline three =
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0 020 & T =T y e o e s 5o
Year of carbon neutrality (decline e * e+ L e+ e 2 B+
o~ ; . . . . 5 I
I ; rate after the peak) 4 3
000 2020 060 2080 080 2100 S 1ok
Ammount of carbon dioxide t f
Baseline W Reference Paris aligned .
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Bioenergy and land-based CDR strategies are effective options to support

c : _ : Bioenergy and land-based CDR strategies are effective options to support
NZE targets, but there are conflicts with land use ecosystem services.

NZE targets, but there are conflicts with land use ecosystem services.

« Different storylines imply different land uses to achieve 1.5°C global warming level by « Different storylines imply different land uses to achieve 1.5°C global warming level by

2100. 2100.

o — 00 J—
Susnabiltyin and managemess, Bescurcentanshe procucton and
agrumulmeesicion. procuion

o Delayed mitigation actions and

educod wod o grcuhuraand, . .

ot crtases n pe capita oo high consumption patterns,

BT imply higher needs for land-

osnergy based CDR options, which may

P Early mitigation actions and ‘ cause land use competition for

e sustainable land management other land uses. Bioenergy and

) practices may increase crop ‘ forestry area ~9.8Mkm? (27x

- i productive and induce size of Japan)

s s, sustainable intensification of §

s pastures.

N ____8 Required land in 2050 for forest

and bioenergy may reach
5.5Mkm? (14x Size of Japan)

27 28

Overview Case studies of integrated approaches: climate
impacts threads to Brazilian food security

PART IlI: APPLICATIONS
AND FUTURE DIRECTIONS H

R Tl T ——————— e SR

29 30

Case studies of integrated approaches: Case studies of integrated approaches: climate
climate impacts on nuclear energy impacts on IAM mitigation pathways in Brazil

Operational Challenges:
«Challenges posed by projected hazards to the safe and R
efficient operation of nuclear plants.

Specific Risks to Water-Cooling Systems: North l‘_*ﬁ NER
*Reduced efficiency of water-cooling systems. = Northeast —
+Clogging due to biological contamination of water ’ i .. dinEy Y
streams. i o ' aRiaxs
“Water access issues during droughts. [Centre-west | — Fie -
Disruptions from Extreme Weather: i = 5
“Distuptions caused by extreme stormms. Southeast | - BRALY
+Coastal SLR impacting nuclear facilities., i - ’ g - -

f Adaptation and Mitigati i - " —
“Need for appropriate adaptation strategies that include South - Bffibg-
enhanced safety measures. 4 HUU i
+Planning and design considerations for new nuclear !
faciliies. ginpe  BOD
“Incorporating specific climate risks into mitigation L

scenarios.

31 32
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Tools and strategies for effective
integration based on ARG findings

Climate Risk Assessments: Use climate risk assessments to inform both

adaptation and mitigation strategies.

Decision-Support Tools: Implement decision-support tools that incorporate
both adaptation and mitigation considerations.

Integrated Planning Frameworks: Develop integrated planning frameworks
that address climate risks and opportunities across sectors.

Capacity Building: Invest in training and resources to enhance the capacity

of policymakers and practitioners to integrate adaptation and mitigation.

Challenges, solutions,

and future directions

Barriers o integration and potential solutions:

+ Funding Limitations:

Overcome

policies that address both adaptation and mitigation

financing

- Data Gaps: Improve data availabilty at regional levels and quality to supportintegrated planning.

Break down

fostering

merging trends and areas for future research and development;

Explore the p provide both mitigation benefits

Technological Innovations: Investigate novel and land-based CDR to evaluate potential synergies and trade-offs between adaptation

and mitigation efforts.

Develop new d impactsinto

pathways.

and justice, to ensure that integration strategies
are inclusive and effective.

33

1.IPCCis the only global international body devoted to climate science
- IPCC aims to provide comprehensive assessments of climate science.

- Aspires to inform global policy through robust scientific findings.

2. Announced and current climate actions are Not enough

- Existing efforts fall short of limiting global temperature rise.

- Urgent need for enhanced and coordinated mitigation and adaptation
strategies.

3. Mitigation pathways to fulfil lhe Paris temperature goal are challenging
- Achieving the Paris Ag goals s highly

- Requires substantial changes in energy, land use, and societal practices.

a of both and enhances of

6 Take-away
messages

responses:
- Integrating climate change adaptation and mitigation strategies offers a more
comprehensive approach to addressing climate challenges and avoids
maladaptation.

5. Overcome Barriers to Integration

Addressing barriers such as policy fragmentation, funding limitations, data gaps
and scientific silos is essential for successful integration.

6. Future Research and Development are Vital

Ongoing research and development, particularly in areas like nature-based
solutions and CDRs, are critical for advancing integrated climate strategies and
improving resilience in the face of a changing climate.

35
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JOANA PORTUGAL PEREIRA

Professor, Instituto Supetior Técnico, Ulisboa (IST/ULisboa)
Professor, COPPE, Federal University-of (PPE-COPPE-UFRI)
Lead Author of IPCC WGQJ Al
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