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the last time global surface temperature was sustained
at or above 2.5°C was over 3 million years ago
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the last time global surface temperature was sustained

2011-2020 was at or above 2.5°C was over 3 million years ago
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Impacts are driven by changes in multiple climate conditions, which
are increasingly attributed to human influence.

Attribution of observed physical climate changes to human influence:

Medium confidence

Likely Very likely Virtually certain
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Increase in  Increase  Increase in Increase Glacier Global sea Upper Increase
agricultural in fire compound in heavy retreat  level rise _ocean in hot
& ecological weather flooding precip- acidification extremes
drought itation
IPCC AR6 SYR Figure SPM.1b
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Observed widespread and substantial impacts and related
losses and damages attributed to climate change

Water availability and food production

000

Physical ~ Agriculture/ Animal and  Fisheries
water crop livestock  yields and
availability production healthand aquaculture

productivity production

Cities, settlements and infrastructure

e 30

s eoe ese .
Inland Flood/storm Damages Damages
floodingand  induced to infra- to key
associated damagesin  structure  economic
damages coastal areas sectors

Conclusion: No sector and system remains untouched

Health and well-being

OO0 06
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Infectious Heat, Mental Displacement
diseases  malnutrition  health
and harm

from wildfire

Biodiversity and ecosystems

© 0@

Terrestrial
ecosystems

Freshwater ~ Ocean
ecosystems ecosystems

Incdludes changes in ecosystem structure,
species ranges and seasonal timing

Key

Observed increase in climate impacts
to human systems and ecosystems
assessed at global level

. Adverse impacts

‘ Adverse and positive impacts

. Climate-driven changes observed,
no global assessment of impact direction

Confidence in attribution
to climate change

eee High or very high confidence
** Medium confidence
* Low confidence
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The extent to which future generations will experience a hotter and
different world depends on choices now and in the near term.
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Conclusion: What we do now, defines the future of humankind and planet
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Regional species losses — resulting from evolutionary
adaptation limits

Risk of '/ = 0% 0.1 1 5
species losses T
Percentage of animal '
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L SPTT > 'Projected temperature conditions above
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species and seagrasses \QID A ¥ the estimated historical (1850-2005)
exposed to potentially &y ‘(’xe; 2 & &é&:“ maximum mean annual temperature
dangerous temperature ¥ { N Rl experienced by each species, assuming
conditions'? i - s no species relocation.
1.5°C

?Includes 30,652 species of birds,

mammals, reptiles, amphibians, marine

fish, benthic marine invertebrates, krill, "

cephalopods, corals, and seagrasses. s

3.0°C 4.0°C

Conclusion: Loss of habitat — Animal life retreats from the tropics.
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3.3 - 3.6 billion people live in hotspots of high vulnerability
to climate change...large parts of Africa, South Asia, Central
and South America, small islands

and the Arctic.

oo TR

. . TR

-

Deni&@nYodi AKRCS-CC BY-NC'2.0

SIXTH ASSESSMENT REPORT

Synthesis |DCC @@

Heat-humidity risks to human health*
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Days per year where 3Projected regional impacts utilize a global threshold beyond which daily mean surface air temperature and relative humidity may induce

combined temperature and  hyperthermia that poses a risk of mortality. The duration and intensity of heatwaves are not presented here. Heat-related health outcomes

humidity conditions pose a risk vary by location and are highly moderated by socio-economic, occupational and other non-climatic determinants of individual health and

of mortality to individuals®  socio-economic vulnerability. The threshold used in these maps is based on a single study that synthesized data from 783 cases to
determine the relationship between heat-humidity conditions and mortality drawn largely from observations in temperate climates.

Conclusion: Human habitat is lost from lower latitudes.
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Food production impacts (without additional adaptation)
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c1) Maize yield*

1.6 - 2.4°C 3.3-4.8°C 3.9 - 6.0°C
Changes (%) in yield

*Projected regional impacts reflect biophysical responses to changing temperature, precipitation, solar radiation, humidity, wind, and CO;
enhancement of growth and water retention in currently cultivated areas. Models assume that irrigated areas are not water-limited.
Models do not represent pests, diseases, future agro- technologlcal changes and some extreme climate responses.

g

c2) Fisheries yield®
Changes (%) in
maximum catch
potential

Areas with little or no
production, or not assessed

w7/ Areas with model disagreement

0 9-2. 0°C 3 4 5:2°C
SProjected regional impacts reflect fisheries and marine ecosystem responses to ocean physical and biogeochemical conditions such as
temperature, oxygen level and net primary production. Models do not represent changes in fishing activities and some extreme climatic

conditions. Projected changes in thea Arctic regions have low confidence due to uncertainties associated with modelling multiple interacting
drivers and ecosystem responses.

IPCC AR6 SYR Figure SPM.3c
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Risks are occurring sooner than assessed earlier.

High risks are now assessed to occur at lower global warming levels

risk is the potential for

dvers
Global surface temperature change Global Reasons for Concern (RFCs) a AR O
relative to 18501900 in ARS (2014) vs. AR6 (2022) R|sklimpact
§°c °C5 :
$C5 w8 B Ver bioh
shading represents the i
4 uncertgmtp rangos for high 4 - High
the low and high Moderate
emissions scenarios
3 3 Undetectable
intermediate
) ow ) | Transition range
————————— very low 1.5 - 1 Confidence level
1 1 = 3 assigned to
.\,//\/ 1 2011-2020 was _/ 12 transition range
around 1,1°C warmer .
0 than 1850-1900 0 NI
ARS AR6 ARS ARG AR5 AR6 ARS AR6 ARS AR6 o + Very high
1 Unique & Extreme Distribution Global Large scale
5 threatened weather ofimpacts  aggregate singular ! midboi iti
1950 2000 2015 2050 2100 systems events impacts events S miopoiut.of trnskbn

Conclusion: Limit warming close to 1.5°C

IPCC AR6 SYR Figure SPM.4a
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Humans and nature are exposed to diverse risks.

reefs decline
>99%

Land-based systems Ocean/coastal ecosystems
§°C5
e.g. over 100 million ‘
additional people 4
exposed e.g. coral I : l

1=l

e.g. coral
reefs decline

e.g. increase in the

length of fireseason | 1 "z i R - . | by70-90% s : It
I3 \ |¢ 13
0
Wildfire Permafrost Biodiversity Dryland  Tree Carbon Wam-water Kelp Seagrass Epipelagic Rocky Salt
damage degradation  loss water mortality  loss corals  forests meadows shores  marshes
scarcity
Risk/impact d
\7 hiak Confidence level
ely.nigh assigned to
High transition range
Moderate .o §
Undetectable Low »Very high 1 Transition range

Conclusion: Limit warming close to 1.5°C
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Risks caused by sea level rise

Risk/impact

Global mean sea level rise relative to 1900 @ @ ® : : Il Ve high
am an . I vioh
100 ¢ - 100 Moderate
low-likelihood, high impact K m g Undetectable
storyline, including ice-sheet ,* '9 3
5 instability processes / g intermediate 75 (r)
&\, < low No-to-moderate
50 very low 50 response

®
25 Maximum potential

1986-2005 response
0 T baseline —

: : : Risks are
Urban Arctic Large tropical Resource-rich ;
1950 2000 2050 2100 atoll islands communities agricultural coastal cities assessed with
deltas medium confidence

Risks for coastal regions increase with sea level and depend on responses taken.
Conclusion: Limit warming close to 1.5°C

IPCC AR6 SYR Figure SPM.4c
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Net zero CO; and net zero GHG emissions can be achieved through strong reductions across al sectors
) Net global greanhouse
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Smam,
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Our adaptation measures and socioeconomic development define climate risks

Heat-related morbidity and mortality Food insecurity Risk/impact
Limited adaptation (failure | gec 4 (availability, access) The SSP1 pathway illustrates | [l Very high
to proactively adapt; low aworld with low population | i} High
investment in health 3 SSP3 SSP1 growth, high income, and Moderate
systems); incomplete : l reduced inequalities, food Und bl
adaptation (incomplete |= produced in low GHG ndetectanie
adaptation planning; 2 s ‘ emission systems, effective | Transition range
moderate investment in 15 $- - A | |2 land use regulation and high
health systems); proactive 1 ! Pt P ; oo adaptive capacity (i.e., low Confidence level
adaptation (proactive i ™ H ls le challenges to adaptation). assigned to
adaptation management; 0 The SSP3 pathway has the transition range
higher investment in Limited Incomplete Proactive high—> low opposite trends. e id ¥
health systems) * adaptation adaptation adaptation Challenges to Adaptation Low —— Very high

Conclusion: Limit warming close to 1.5°C in order to
maintain adaptation capacity

IPCC ARG SYR Figure SPM.4d
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Multiple interacting choices and actions can shift
h towards

A

There is a rapidly
narrowing window of

Santarudie Civebigmert
G (505) mbwrverment

opportunity to enable
higher climate resilient
development
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= . evelopment pathways
Our future is .

Sustainable Development

. Goal (SDG) achievement o’
decided now! O o
e B )
All aspects of life would ot N
change when avoiding : £
greenhouse gas .03 .
emissions and H L LR o
minimizing climate égf :
risks. 2 & Past conditions

(emissions, climate
change, development)
have incréased warming

==

E a c h d ec I S I O n L i Prospects for climate
resilient development will

coun ts ! be further limited if global

warming exceeds 1.5°C and
if progress towards the SDGs
is inadequate

>
2030 2100 w0 g e

& beyond “gaan lustrative 'shock’ that

" ’ W% disrupts development

Past

Conclusion: B
Limit warming close to 1.5°C in order to maintain adaptation capacity

IPCC ARG SYR Figure SPM.2c
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Conditions that enable

individual and collective actions

¢ Inclusive governance
* Diverse knowledges and values
e Finance and innovation

e |ntegration across sectors
and time scales

e Ecosystem stewardship

* Synergies between climate
and development actions

e Behavioural change supported
by policy, infrastructure and
socio-cultural factors

Governments
2,

..I... ﬁ
Civil = Private
society sector

IPCC e

IPCC AR6 SYR Figure SPM.2c
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Conditions that enable

individual and collective actions

¢ Inclusive governance
* Diverse knowledges and values
e Finance and innovation

e |ntegration across sectors
and time scales

e Ecosystem stewardship

e Synergies between climate
and development actions

e Behavioural change supported
by policy, infrastructure and
socio-cultural factors

Governments
20,

..I... a
Civil = Private
society sector

N
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Conditions that constrain

individual and collective actions

 Poverty, inequity and injustice

® Economic, institutional, social
and capacity barriers

o Siloed responses

e Lack of finance, and barriers
to finance and technology

o Tradeoffs with SDGs

IPCC AR6 SYR Figure SPM.2c
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Climate responses and Z£2 £ $
adaptation options §‘§§ gg;.g'

FeaS| b | I |ty Of Sustainable urban water management
diverse solution

options:

Sustainable land use and urban planning

Green infrastructure and
ecosystem services

INFRASTRUCTURE

Enhanced health services
(e.g. WASH, nutrition and diets)

Adaptation often
has synergies
with mitigation.

Risk spreading and sharing

Social safety nets

Climate services, including
Early Warning Systems

Disaster risk management

AND ECONOMY

Human migration

SOCIETY, LIVELIHOOD § HEALTH I SETTLEMENTS AND

Planned relocation and resettlement
Livelihood diversification
Feasibility level and synergies

with mitigation
I High W Medium

Insufficient evidence

Low eee High  *e Medium

IPCC AR6 SYR Figure SPM.2c

Confidence level in potential feasibility
and in synergies with mitigation

* Low

Mitigation

at least half

Potential contribution to

net emission reduction, 2030
1 2

Mitigation options
& GtCO-eqlyr

3 4 5

Efficient buildings

Fuel efficient vehicles

Electric vehicles

Efficient lighting, appliances

and equipment

Public transport and bicycling

Biofuels for transport

Efficient shipping and aviation

Avoid demand for energy services

Onsite renewables

Fuel switching

Reduce emission of fluorinated gas
Energy efficiency

Material efficiency

Reduce methane from
waste/wastewater

Construction materials substitution
Enhanced recycling

Carbon capture with
utilisation (CCU) and CCS

w
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Net lifetime cost of options:
- Costs are lower than the reference - 50-100 (USD per 1CO;-eq)
I 0-20 (USD per tCO:-eq) I 100-200 (USD per 1C0;:-eq)

I 20-50 (USD per tCOx-eq) I Cost not allocated due to high
variability or lack of data
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From current imbalance

Climate Change

Impacts and Risks

From urgent to
timely action

>

Governance
Finance
Knowledge and capacity
Catalysing conditions
Technologies

Risks
A\

Human Society

Limits to adaptation
Losses and damages

Ecosystems
a ; s g
_~" including biodiversity
Limits to adaptation

P Losses and damages
Nimpacs AN

£Onserves, restore>
/,yp//h Ty on N\@;, o

VIS
%0ds, Ecosystem 5

The risk propeller shows that risk emerges from the overlap of:

. Climate hazard(s) IO Julnerability

...of human systems, ecosystems
and their biodiversity

Exposuret
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... the WGII view of the world*

...towards a sustqipable future?

Future Climate Change \
Limiting Global Warming N

Climate Resilient

Development
Human health & well-being
equity, justice
Human Systems Ecosystem health / Ecosystems
Transitions Planetary health ~ ©  755citions
Societal | Energy _ f Land | Freshwater

COnse store
Lo rve, re

e
/stem based appro®

val:
e//hoods, Ecosystem sent

Industry | Urban, Rural
& Infrastructure

Coastal | Ocean

Ecosystems and
their biodiversity




SIXTH ASSESSMENT REPORT

Synthesis IDCC

Integrate protection and adaptation responses of ecosystems and
their contribution to mitigate for climate resilient development

Quantify effective and
ecosystem-specific needs

Establish Mosaic- Land-, Ocean-
and Freshwater-‘scapes'

Effective and socially just protection
measures to restore 30-20% of
Land-, Freshwater and Ocean
ecosystems can help Planetary
Health including resilient
ecosystem services (Nature's
contributions to people)

Corridors and mosaic of natural
habitats enable climate migration:

© Forest ecosystems
© savannah ecosystems
© Mountain slopes

© Ocean ecosystems

Corridors connect the mosaic of natural
habitats in shared spaces with reservoirs
of nature in intact spaces.
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oo The science is clear.
Climate Change 2022
Impacts, Adaptation and Vulnerability

Any further delay in concerted
ipce global action will miss a brief

and rapidly closing window to
e eor secure a liveable future for all.

IPCC ARG reports offer solutions.

However, it is getting late.




