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IPCC AR6 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 AR6 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.



Source: IPCC AR6 WGII SPM, Fig. SPM.3



Source: IPCC, AR6
Source: IPCC AR6 SYR SPM



Source: IPCC AR6 WGII, Chap 13



Source: IPCC AR6 WGII, Chap 13



Since 1950, extreme hot days and heavy 
precipitation have become more common

10

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



Heat waves kill



Heat stress, mortality and morbidity Ecosystems

Source: IPCC AR6 WGII, Chap 13
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Relationship between maximum temperature and 
mortality in Shanghai, China, 1980-89

Référence : ClLIMATE CHANGE AND HUMAN HEALTH, 1996



Maximum wet bulb temperature in South Asia (°C)
(35°C during 6 hours is considered deadly)

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

Spa$al distribu$ons 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).



IPCC, AR5, SPM, Figure SPM.8 

Regional key risks and potential for risk reduction through adaptation



IPCC, AR5, SPM, Figure SPM.8 

Regional key risks and risk reduction through adaptation: Africa

Water

Food
security

Diseases



IPCC, AR5, SPM, Figure SPM.8 



CO2 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/ 

CO2 Concentration and Temperature spirals

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


CO2 Concentration 18 April 2023: 424,03 ppm 
(Keeling curve + last 2000 years)

Source: scripps.ucsd.edu/programs/keelingcurve/
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CO2 ConcentraHon 18 April 2024: 427,14 ppm 
(Keeling curve + last 10000 years)

Source: scripps.ucsd.edu/programs/keelingcurve/

https://scripps.ucsd.edu/programs/keelingcurve/
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Figure SPM.8Human activities affect all the major climate system components,  
with some responding over decades and others over centuries
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Figure SPM.8

« Sea level rise greater than 15 m
cannot be ruled out with high emissions » (in 2300)

2300

2 m

7 m



Why net zero emissions are needed
as soon as possible

@JPvanYpersele



Net ZERO:

2050

Emission pathways compatible with below 1.5°C warming:

Source: IPCC SR15

2035



Feasibility of 
climate

responses and 
adaptation, 

and potential
of mitigation 
in the near-

term

IPCC AR6 SYR Fig SPM.7a



IPCC AR6 SYR Fig SPM.7a (top)



IPCC AR6 SYR Fig SPM.7a (bottom)



Many
co-benefits
of taking
climate
action
out of its
SILO:  



Humanity has the choice

RCP2.6 RCP8.5
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https://plateforme-wallonne-giec.be/Lettre27.pdf
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• Impacts des changements climaMques sur les systèmes humains et 
naturels en Europe

• Efficacité et faisabilité des opMons d’adaptaMon
• Biodiversité : quand le climat ne convient plus aux espèces
• Une météo qui favorise les feux de forêt
• En Afrique, des risques et impacts élevés
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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

http://www.climate.be/vanyp
http://www.ipcc.ch/
http://www.realclimate.org/
http://www.skepticalscience.com/
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