22.10.23

SIXTH ASSESSMENT REPORT IpCC

Synthesis INTERGOVERNMENTAL PANEL on ClimaTe change  wio

Climate Change 2015 to 2023

Climate policies:
a plea for timely and ambitious action

Hans-O. Portner
Co-Chair IPCC Working Group Il
in the 6" Assessment Cycle

SIXTH ASSESSMENT REPORT

Synthesis |Dcc @e®

Existential threats: Climate Change (and Biodiversity)

WGl WGl WGl Special Reports

Ince Ioce Ipee Ipce Ipce

Climate Change 2021 Climate Change 2022 Climate Change 2022 : ate Change and Land bal Warming of 1.5°C
The Physical Science Basis 1 Adk 204 Vsnerabéity igation ey

VL

ARG Climate Change 2021:
The Physical Science Basis

Climate Change 2022:

Impacts, Adaptation and
\/u’\)r?erabi\ity P

imate Change 2022: Ocean and Cryosphere in a imate Change and Land obal Warming of 1.5°C
Mitigation of Climate Change ~ Changing Climate

SUSTAINABILITY

Overcoming the coupled climate and biodiversity

crises and their societal impacts
ARG Synthesis Report, IPBES-IPCC Workshop  sesmemse SCIENCE REVIEW 1.0, partoart™. & 5 Scholes?. & Armeth, 0. K. & Barmas®, M. 7. Busvown®, 5. €. Slamene’,
March 2023 Report, 2021 Paper, 2023 € M D™, W. Kiesaling™, 7. Laadey”, 5. Maags™. 7, McDwee™. G Midgley™. 1. T. Ngo™™,
0. Obera™ ™, U, Pascund™ %, 1. Saskacanr™, Y. 4 Shr™, A L Ve

loce =




22.10.23

SIXTH ASSESSMENT REPORT
Synthesis

Current imbalance between three interacting systems

mpacts and Risks

Climate Change

ipcc ..
Climate — Biodiversity — Human society:

>

Basic understanding:
The Earth’s climate and
ecosystems influence each
other and define the basis
of life for humans, who in
turn shape nature and
climate through their own
actions which are not
sustainable, causing

- climate change,

- biodiversity loss,
- land degradation,
- pollution, etc.

Ecosystems
including biodiversity
Limits to adaptation
Losses and damages
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The risk propellr shows that rsk emerges
from the overlap of

@ Climate hazard(s)
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Temperature
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Annual hottest day temperature is projected to increase most
(1.5-2 times the GWL) in some mid-latitude and semi-arid
regions, and in the South American Monsoon region.

" IPCC ARG SYR

Figure SPM.2a
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Precipitation
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Global warming level (GWL) above 1850-1900 'r\')
Annual wettest-day precipitation change Annual wettest day precipitation is projected to increase
in almost all continental regions, even in regions where
projected annual mean soil moisture decline,
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Soil moisture
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Projections of annual mean soil moisture largely follow
projections in annual mean precipitation but also show
some differences due to the influence of evapotranspiration.

IPCC AR6 SYR
Figure SPM.2a
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3.3 — 3.6 billion people live in hotspots of high .
vulnerability to climate change... large parts of IPGC 5
Africa, South Asia, Central and South America,
small islands and the Arctic.

INTERGOVERNMENTAL PANEL on ClimaTe chanee who.

[Denis OnyBERLKRES CCBY-NC 2.0]
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Heat-humidity risks to human health*

54
Heat-humidity = 0dss

risks to
human health =

Historical 19912005

10 50

250 300 365 days

1.7 -2.3°C 2.4-3.1°C 4.2 -5.4°C
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 heaty are not d here. Heat

lated 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
d the rel. hip between heat-humidity ¢

and mortality drawn largely from observations in temperate climates.

Conclusion: Human habitat is lost from lower latirudes.

IPCC AR6 SYR Figure SPM.3b
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Our choices now and in the near term _ t k ‘so_,,wu i
define how hot it gets for humankind... 48 o By
And it is not just about us... 80 2 L IWE
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Regional species losses — resulting from evolutionary

adaptation limits

IPCC ARG SYR Figure SPM.3a
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Percentage of animal & oy - : ; 'Projected temperature conditions above
species and seagrasses ’ T 4V 24 . S . the estimated historical (1850-2005)

. o > o 3 . -
exposed to potentially Fete XY > &:‘... . . . maximum mean annual temperature
dangerous temperature 4 b 4 1 P s ¢ +  experienced by each species, assuming
conditions'? - g no species relocation

1.5°C

2Includes 30,652 species of birds,
mammals, reptiles, amphibians, marine
fish, benthic marine invertebrates, krill,
cephalopods, corals, and seagrasses.

. 3.0°C” : 4.0°C =
Conclusion: Loss of habitat — Animal life retreats from the tropics.
It is high time to act: emissions reductions need to keep global warming close to 1.5°
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. SCAR Lecture
2 § Loss of tropical habitat due to
§; thermal stress
I
s 3 Lacking:
S = Explained T dependent marine
ﬁ & biodiversity across latitudes ...
£ 1
¥ z Mechanism-based understanding
8 2 isinsufficient how temperature
- & underpins biodiversity distribution
| and defines species habitat and
3 ecosystem functioning, considering
'S species composition, adaptation
| | . - 8 capacities and limits
o (=3
Latitude (°)  °
[IPCC WGII AR6, Chhaya et al. 2021]
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Ambitious emissions reductions can maintain biodiversity and its
contributions to climate mitigation and adaptation
Climate change and biodiversity loss are central risks for ecosystems and human societies:
At all latitudes carbon storage by forests is constrained by warming, droughts and degradation
i §
5 Productivity loss due to
i ] #  warming
E%‘ ] = less carbon binding
5g ' #  and storage
$E %% ... cocomitantly
! %“fz greenhouse gas
" release from melting
g  permafrost and
degrading soils
L]
’1
e e RC gegy°
Breitengrad Duffy et al., Sci. Adv. 2021
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D 2® " Working Group Il - Impacts, Adaptation and Vulnerability . Revelle Lecture

' SROCC

Evaluating risks

The IPCC concept of risk

Climate action entails
- risk reduction by
‘ adaptation and mitigation

Limits to Adaptation .... considering limits to

+E.g. physical, ecological, technological, adaptation
economic, political, institutional,
psychological, and/or socio-cultural
Level of added impacts/risks Confidence level for transition
2 Purple: Very high probability of severe impacts/ risks and the presence of significant irreversibility
— Very high or the persistence of dimate-related hazards, combined with persistence of climate-related hazards, eeee =Very high
combined with limited ability to adapt due to the nature of the hazard or impacts/risks. . High
High Red: Significant and widespread impactsirisks. Medium
o=Llow
Moderate Yellow: impactsirisks are detectable and attributable to climate change with at least medium confidence. |= Transition range
**see figure caption for definition
Undetectable White: Impacts/risks are undetectable.
[IPCC SROCC, WGII AR6]
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Humans and nature are exposed to diverse risks.

Land-based systems Ocean/coastal ecosystems

| :
[* 3
e.g. coral : ‘ ‘3 |
reefs decline 2
>99% " B
e.g. coral : i |
reefs decline T T T T*
by 70-90% 3 1§ ¥

5

e.?‘ over 100 million
additional people
exposed

e.g. increase in the
length of fire season

Tree Carbon
mortality loss

Risk/imy
\;/:ad high Confidence level
ery hig assigned to
High transition range
.

Moderate . 3

Undetectable Low + Very high i Transition range

Conclusion: Limit warming close to 1.5°C

IPCC AR6 SYR Figure SPM.4b
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Global surface temperature change
relative to 1850-1900

-
e

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

Global Reasons for Concern (RFCs)
in AR5 (2014) vs, AR6 (2022)

i

Risks are occurring sooner than assessed earlier.

|
|
+

Unique &

thr

1950 2000 2015 2050 2100

Conclusion: Limit warming close to 1.5°C

" ARS ARG

ARS ARG

ipce ..

is the potential for
Q se consequences
" Risk/impact
. Very high
- High
Moderate
Undetectable

‘ Transition range

Confidence level
assigned to
transition range
.
« 23 3
Low +» Very high

midpoint of transition

IPCC AR6 SYR Figure SPM.4a
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Risks caused by sea level rise

Global mean sea level rise relative to 1900

IPCC <.

Risk/impact

- Very high

- High
Moderate
Undetectable

0
No-to-moderate
response

®

Maximum potential

Conclusion: Limit warming close to 1.5°C!

response

Risks are
assessed with
medium confidence

Risks for coastal regions increase with sea level and depend on the responses taken.

PCC ARG SYR Figure SPM.4c
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Climate - Humans - Biodiversity: Positive Interactions determine solution
space :

Future Climate Change Our choices:
Limiting Global Warming
Stopping the global
megatrends through
system transitions:

From urgent to
timely action

Climate Resilient

Development - Human systems
Human health & well-being
G s - Ecosystems
Human Systems Ecosystem health Ecosystems

Transitions Planetary health Transitions - Climate

stabilization

L provision oo
i e
'00ds, Ecosystem S¢°
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Our adaptation measures and socioeconomic development define climate risks.

Successful risk reduction reflects feasibility and effectiveness

Risk/impact
Very high
High
- Moderate
Heat-related morbidity and mortality Food insecurity Undetectable
! ada ( % ) (availability, access) e SSP1 pathway o
luml'm. adaptation 4,f.1|}1\m feca The SSP1 pathway }Ilusu(m\ Transition range
to proactively adapt; low a world with low population
investment in health 2 5$P3 growth, high income, and Confidence level
systems); incomplete : ol reduced inequalities, food a 0
adaptation (incomplete N produced in low GHG trans
adaptation planning; 2 = emission systems, effective
moderate investment in 1.5 3 t . land use regulation and high U b
health systems); proactive 1 adaptive capacity (i.e., low oW ery igh
adaptation (proactive H § : challenges to adaptation)
adaptation management; The SSP3 pathway has the
higher investment in mited Incomplete Proactive y opposite trends.
health systems) adaptation adaptation adaptatior Challenges to Adaptation ¢

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

IPCC ARG SYR Figure SPM.4d
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There are multiple
opportunities for

scaling up
climate action.

IPCC ARG SYR Figure SPM.7
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Feasibility of
diverse solution
options:

Adaptation often
has synergies with
mitigation.

IPCC ARG SYR Figure
SPM.2c

Adaptation

Climat

adaptation opt

S Efficient bulldings N EEE—
B Swsiaiesble wing water management (23] Fuel efficent vehicles I
26
E] Sustainable bind use and urben planning -- Eloctric vehicles
=5 G i Efficient lighti appn.wxn
&2 wniefosucureand | EERY ':%,w ==

£ 2 Public transport and b =
usE Biofuels for transport
= Efficient shipping and aviation IR
=1 Enhanced Avoid demand for energy services [
(9. WASH, oo o G | o] - ] b i o

Risk speesding and sharing - 3 B Fool switching - I
EY Reduce emission of fluorinated gas - IE—.
(Imlc services, includ - Energy efficency - =

e = Material efficiency - —
3 Dl ek g ﬂ- & Recuce methane e ey
H W w waste/wastewal
2 F{ Construction materials substitution NS

Planned refocation and resettiement = Enhanced recyding I
Carbon capture with
nibood desicoion R - utlisanion (c0) and <5 ™
Feasibility level and synergies Confidence level in potential feasibility Net lifetime cost of options:
with mitigation and in synergies with mitigation I Costs are lower than the reference [l 50-100 (USD per 1€0;-eq)
T oo Medium  © Low I 0-20 (USD per t€O-eq) [ 100-200 (USD per 1C0-eq)
Insufficent evidence [ 20-50 (USD per tCOreq) I Cont not allocated due %o high

up 10 1.5°C

Potential

Mitigation

K
Mitigation options  fotential contribut

mitigation

ik

variabulity or lack of data

20
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“...the WGII view of the world!*

(a) Main interactions and trends
From current imbalance ... ... towards a sustainable future?

Future Climate Change

Climate Change Limiting Global Warming

Impacts and Risks

From urgent to
timely action

Climate Resilient

Development
= By . Human health & well-being
uman Society cosystems ity, justi
Limits to adaptation including biodiversity equity, justice

Losses and damages Limits to adaptation
Losses and damages

Human Systems Ecosystem health Ecosystems

impacts s o
Nnpace W Transitions Planetary health Transitions
S Conerves, restors—" Societal | Energy Land | Freshwater
\‘L—/ ata Industry | Urban, Rural Coastal | Ocean
Uiy rovision 5 Technologies & Infrastructure
oo Ecosystem S % Infrastructur Vo Ecosystems and
mpac their biodiversity
& COnserye, restor®

Osysp el
The risk propeller shows that risk emerges from the overlap of: em based app"
@ Climate hazard(s) | @ Vulnerabiiy Exposure 1/,,0,”’00‘1 rovision S@N\(es
g —vr—— s, Ecosystem

of human syst
and their
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Sustainability through mosaic land-, sea- and freshwater scapes
sustaining gradients between well protected and used spaces

* Quantify effective and
ecosystem-specific needs

* Include species migration
corridors

+ Effective and socially just
protection measures to restore
biodiversity on 30-50% of Land-,
Freshwater and Ocean systems
can help Planetary Health,
including resilient ecosystem
services (Nature's contributions to

people)

IPBES-IPCC: Co-Sponsored Workshop on Biodiversity and Climate Change

22

11



22.10.23

SIXTH ASSESSMENT REPORT A
Working Group Il Report |Dcc @e

Guiding principles for ecosystem stewardship

* Mosaic spatial planning and g
implementation P~

» Conservation and stabilization of C-rich
habitats with enhancement of C storage

From urgent to

in organisms and soils. timely action Cllmate Resilent
evelopment
+ Consideration of adaptation limits B ™
+ "Net gain": implement compensato Govenarce Mrencivons .\ Paostryteanh / Seortiiens
Finance /
measures with net gain for biodiversity — “Clfman L
Technologies e
» Land gain through reduced meat and et
. . Sonserve, 1estor®
milk consumption, agroforestry, w

woodland pasture e S
* Integration of human interests, e.g.
adaptation, livelihoods, health

24
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e ——— There is a rapidly
narrowing time
window of opportunity
to enable higher
climate resilient
development.

IPCC AR6 SYR Figure SPM.6
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Sl Outcomes characterising

S RN development pathways

Sustainable Development
Goal (SDG) achievement

Our future is decided
now!

All aspects of life would
change when avoiding

greenhouse gas
emissions and

minimizing climate risks.

Each decision counts!

orld

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

IPCC ARG SYR Figure SPM.2¢c
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Conditions that enable Conditions that constrain
individual and collective actions individual and collective actions

* Inclusive govemance e Poverty, inequity and injustice

Sioneiss kiowlsdges s alles e Economic, institutional, social

o Finance and innovation and capacity barriers

® lntggt_ration acl;soss sectors o Siloed thinking and responses
e ; e Lack of finance, and barriers

* Ecosystem stewardship to finance and technology

* Synergies between climate .
and development actions * Tradeoffs with SDGs

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

Govemments Conclusion:
\Zm‘& Societal and political will are required
i to accelerate climate action!

Civil =7 Private
society sector

IPCC AR6 SYR Figure SPM.6
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—— The science is clear.
Climate Change 2022
I jon and Vull il =
s Any further delay in concerted
e global action will miss a brief
and rapidly closing window to
CLIMATE CHANGE 2023

secure a liveable future for all.
IPCC ARG reports offer solutions.
However, it is getting late.
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For More Information: Follow Us:

22 www.ipcc.ch n / @IPCC

IPCC Secretariat: ipcc-sec@wmo.int

S . : W @IPCC_CH #IPCCReport
IPCC Press Office: ipcc-media@wmo.int

in linkedin.com/company/ipcc
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