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The ESS_entia| Truth The basic facts of climate change,
About Climate Change  established over decades of research,

in Ten wOrds can be summarized in five key points:

Global warming is happening.

IT ' s U S Human activity is the main cause.

EXPERTS AGREE ;m}f :;?N Z?ne]n?gﬁc consensus on human-caused

!
IT The impacts are serious and affect people.

THERE S HOPE rllﬁn r:\ﬁ rtr?;atcetzhnology needed to avoid the worst

Source: @JohnfoCook



IPCC ARG definition

Limit to adaptation:

The point at which an actor’s
objectives (or system needs)
cannot be secured from intolerable
risks through adaptive actions.

@JPvanYpersele



IPCC ARG definitions

» Hard adaptation limit — No
adaptive actions are possible to
avoid intolerable risks.

- Soft adaptation limit — Options
may exist but are currently not
available to avoid intolerable risks
through adaptive action.

@JPvanYpersele
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There are limits to adaptation

» Even effective adaptation cannot prevent
all losses and damages

« Above 1.5° C some natural solutions
may no longer work.

« Above 1.5° C, lack of fresh water could
mean that people living on small islands
and those dependent on glaciers and
snowmelt can no longer adapt.

« By 2° C it will be challenging to farm
multiple staple crops in many current
growing areas.
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¢) The extent to which current and future generations will experience a
hotter and different world depends on choices now and in the near term
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Species projected to remain in suitable climate conditions in Europe Source: IPCC AR6 WGII, Chap 13
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Indicative adaptation limits in cities, settlements and key infrastructure in Europe

Source: IPCC AR6 WGlII, Chap 13
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Since 1950, exireme hot days and heavy
precipitation have become more common

There is evidence that anthropogenic influences, including increasing atmospheric
greenhouse gas concentrations, have changed these extremes
10



Heat waves Kkill

Une personne agée dans un couloir des urgences du centre hospitalier de Versailles en aot 2003. | AFP PHOTO MARTIN BUREAU




Heat stress, mortality and morbidity Ecosystems
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Relationship between maximum temperature and
mortality in Shanghai, China, 1980-89

Référence : CILIMATE CHANGE AND HUMAN HEALTH, 1996

Jean-Pascal van Ypersele (vanyp@climate.be)



Maximum wet bulb temperature in South Asia (°C)
(35°C during 6 hours is considered deadly)
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Spatial distributions of bias-corrected ensemble averaged 30-year TWmax for each GHG scenario:
HIST (1976-2005) (B), RCP4.5 (2071-2100) (C), and RCP8.5 (2071-2100) (D).

Source: Im et al., 2017 « Deadly heat waves projected in the densely populated agricultural regions of South Asia », Science advances.



Regional key risks and potential for risk reduction through adaptation
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Regional key risks and risk reduction through adaptation: Africa
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CO, Concentration and Temperature spirals
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CO, Concentration since 1850 and Global Mean Temperature in °C relative to 1850 — 1900
Graph: Ed Hawkins (Climate Lab Book) — Data: HadCRUT4 global temperature dataset
Animation available on http://openclimatedata.net/climate-spirals/concentration-temperature/



http://openclimatedata.net/climate-spirals/concentration-temperature/

CO, Concentration 18 April 2023: 424,03 ppm
(Keeling curve + last 2000 years)
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https://scripps.ucsd.edu/programs/keelingcurve/

CO, Concentration 18 April 2024: 427,14 ppm
(Keeling curve + last 10000 years)
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https://scripps.ucsd.edu/programs/keelingcurve/

IPCC SIXTH ASSESSMENT REPORT

Working Group | —The Physical Science Basis

Human activities affect all the major climate system components, Figure SPM.8
with some responding over decades and others over centuries

d) Global mean sea level change relative to 1900
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IPCC SIXTH ASSESSMENT REPORT
Working Group | —The Physical Science Basis
Figure SPM.8

« sea level rise greater than 15 m

cannot be ruled out with high emissions » (in 2300)

d) Global mean sea level change relative to 1900
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Why net zero emissions are needed
as soon as possible

@JPvanYpersele



Emission pathways compatible with below 1.5° C warming:
Global total net COz2 emissions

Billion tonnes of CO, /yr

In pathways limiting global warming to 1.5°C
with no or limited overshoot s well as in
pathways with a high overshoot, CO2 emissions
ara reduced to net zaro globally around 2050.

Four illustrative medel pathways

Net ZERO: .

2035

Tlmlng of net zero CO:z - Pathways limiing global macming to 1,5°¢
Line widths depict the 5-95¢ Pathways with Nigh overshect

Pathwarys limiting global warming below 2°C
[Net shown above)

percentile and the 25-75th
percentile of scenarios

Source- I PCC 'S,val»g Specal Report on Global Warming of 1,5°C

Non-CO, emissions relative to 2010

Emissions of non-CO: forcers are also reduced
or limited in pathways limiting global warming
to 1.5°C with no or limited overshoot, but
they do not reach zero globally.

Methane emissions
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Black carbon emissions
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with no or low overshoot



Feasibility of
climate
responses and
adaptation,
and potential
of mitigation
in the near-
term

IPCC AR6 SYR Fig SPM.7a
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Fig. SPM.8

RCP2.6 RCP8.5

Change in average surface temperature (1986-2005 to 2081-2100)

Humanity has the choice
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To go further:

www.climate.be/vanyp : my slides (under
« conferences »)
www.ipcc.ch  : IPCC

www.realclimate.org : answers to the merchants of
doubt arguments

www.skepticalscience.com : same

www.plateforme-wallonne-giec.be : IPCC-related in
French, Newsletter, latest on permafrost emissions

Twitter: @JPvanYpersele & @IPCC_CH

Jean-Pascal van Ypersele
(vanyp@climate.be)
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