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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/


Heat waves kill (Ex: 2003 summer in EU: 70000 deaths)



Floods cost

• Warmer world implies more evaporation - 
but soils will dry out as a result.   So dry 
regions will get drier unless storm tracks 
shift in a lucky way. And for some, they are 
expected to shift in an unlucky way.

• At mid to low latitudes - wet get wetter, 
dry get drier

• Warmer world implies more evaporation - more water goes 
to the atmosphere where water is available on the ground 
(e.g., oceans).  The atmosphere therefore will contain more 
water vapor available to rain out.  And most places receive 
the majority of their moisture in heavy rain events, which 
draw moisture from a big area.
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Extreme heat
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regions

Fire weather

More frequent

Photo Credits from left: 1. Luiz Guimaraes 2. Jonathan Ford 3. Peter Burdon 4. Ben Kuo 5. NOAA
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Warming  
Acidifying  

Losing oxygen

Human-induced climate change is already affecting many weather
and climate extremes in every region across the globe
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Author Team  
234 authors from 65countries
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30% new to theIPCC
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assessed
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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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+1.5°C +2°C +4°C

Across warming levels, land areas warm more than oceans, 
and the Arctic and Antarctica warm more than the tropics
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With every increment of global warming, changes get larger in  
regional mean temperature, precipitation and soil moisture

Figure SPM.5
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« Sea level rise greater than 15 m
cannot be ruled out with high emissions »
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Paris Agreement: plans not sufficient yet!

UNFCCC, Aggregate effect of the intended nationally determined contributions: an update 
http://unfccc.int/resource/docs/2016/cop22/eng/02.pdf
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Good news: solar & wind energy become cheaper
than fossil fuels

Cost of 
fossils fuels

IPCC WG3 (2022)



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)



Working Group III contribution to the IPCC Fifth 
Assessment Report

Mitigation can result in large co-benefits for human health 
and other societal goals.

24

Based on Figures 6.33 and 12.23





IPCC AR6 WGII report (2022)
Chapter 6 « Cities, Settlements and Key Infrastructure »

• The cost of climate risks to transport infrastructure (from heat- and 
cold waves, droughts, wildfires river and coastal floods, and windstorms) in 
Europe could rise from €0.5 billion to over $10 billion by the 2080’s

• Climate risks to transport infrastructure could globally cost as much as 5% 
of annual road infrastructure budgets by 2100

• With respect to temperature, heatwaves will be the most significant risk
to EU transport infrastructure in the 2080s, as a result of buckling of 
roads and railways due to thermal expansion, melting of road asphalt (…) 



IPCC AR6 WGII report (2022)
Chapter 6 « Cities, Settlements and Key Infrastructure »

• In addition to direct damages from flooding and heatwaves, disruption
caused by road blockages will be increased by more frequent flood events

• Heatwaves could treble railway speed restrictions in parts of the UK
• Heavy rain and flooding can also inundate underground transports systems
• Low flows will likely lead to reduced navigability and inceased closures of 

certain waterways.
• The Rhine may reach a turning point for waterway transportation between

2070-2095



[Axel Fassio/CIFOR CC BY-NC-ND 2.0]

Accelerating adaptation
• Political commitment and follow-through 

across all levels of government
• Institutional framework: clear goals, priorities 

that define responsibilities
• Enhancing knowledge of impacts and risks 

improves responses

• Monitoring and evaluation of adaptation 
measures are essential to track progress

• Inclusive governance that prioritises equity 
and justice – direct participation

WG II



IPCC AR6 WGII report (2022)
Summary for Policy Makers (SPM)

• Considering climate change impacts and risks in the design and 
planning of urban and rural settlements and infrastructure is critical for 
resilience and enhancing human well-being (C2.6)

• Actions that focus on sectors and risks in isolation and on short-term
gains often lead to maladaptation if long-term impacts of the adaptation 
option and long-term adaptation commitment are not taken into account
(C4.1)

• The implementation of these maladaptive actions can result in 
infrastructure and institutions that are inflexible and/or expensive to 
change (C4.1)

• Adaptation integrated with development reduces lock-ins and creates
opportunities (e.g., infrastructure upgrading) (C4.1)



EEA EUCRA Report 2024

• EUCRA = European Climate Risk Assessment
• Published by the European Environment Agency in March 2024



EEA EUCRA Report 2024
Major disruptions of critical infrastructure

• Europe’s critical infrastructure, such as transport (land, sea and air), energy, 
communication and water infrastructure, is increasingly exposed to extreme
weather events. Heat, floods, droughts, landslides and other climate-related
hazards threaten the services infrastructure provides.

• Infrastructure assets are often part of an interconnected network, so a failure at 
one point in the network can cascade across the system. Understanding and 
managing the performance of the system as a whole is a prerequisite for climate
resilience.

• Infrastructure operates over long time frames. Due to the age and condition of 
much of Europe’s infrastructure, there is a significant adaptation deficit even
before considering increasing climate risks in the future. Proactive action is
needed to adapt rather than wait until systems fail.



EEA EUCRA Report 2024
Major disruptions of critical infrastructure

• Incremental adaptation may be sufficient in some cases. Yet in some sectors
and locations, transformational change will be needed to ensure the 
resilience of critical infrastructure in the long term.

• Better data and analytics are required to understand the condition of 
existing assets, the risks they face and how to best adapt. This is likely to 
include regulatory ‘stress tests’ to explore weaknesses and prioritise 
infrastructure investments.

• It is important that policies to increase the resilience of critical infrastructure 
are implemented with proper consideration of climatic hazards, now and in 
the future. There must be clear responsibilities for infrastructure owners and 
managers.



EUCRA 2024







EEA EUCRA Report 2024
Priorities for action to reduce major climate risks, in particular

for infrastructure:
• A systems approach to adaptation and 

resilience must be prioritized at both
EU & Member States level to better
account for cascading and 
compounding risks.

• Climate proofing existing infrastructure

• Zoning and planning for new 
infrastructure

• Incorporating climate projections and 
risks into Eurocodes

• System-level risk assessments

• Sustainable biofuels, low-emissions
hydrogen, and derivatives (including
synthetic fuels) can support mitigation of 
CO2 emissions from shipping, aviation,
and heavy-duty land transport but require
production process improvements and 
cost reductions

• Many mitigation strategies in the transport 
sector would have various co-benefits,
including air quality improvements, 
health benefits, equitable access to 
transportation services, reduced
congestion, and reduced material demand



Humanity has the choice

Low emission
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High emission
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Sommet du Mont Blanc,  20 juillet 2020

In January 2024, I went with two
colleagues to the IPCC 
Plenary in Istanbul by train 
from Brussels               ===>

Dear Ministers: PLEASE
do something to make
this easier, faster, cheaper! 



https://plateforme-wallonne-giec.be/Lettre24.pdf

Changements climatiques 
2022: Impacts, 
vulnérabilité et adaptation

Lettre No24:

Aperçu du Résumé pour les décideurs
Février 2022

Édition spéciale: le 6e rapport d’évaluation du GIEC

S’inscrire à la Newletter de la plateforme via le QR code



https://plateforme-wallonne-giec.be/Lettre25.pdf

Changements climatiques 
2022: atténuation

Lettre No25:

Émissions et réductions d’émissions
Juin 2022

Édition spéciale: le 6e rapport d’évaluation du GIEC

Exposition des aspects clés de la troisième partie du 6e rapport du GIEC 

S’inscrire à la Newletter de la plateforme via le QR code



https://plateforme-wallonne-giec.be/Lettre27.pdf

Impacts et adaptation en 
Europe et en Afrique

Lettre No27:

Novembre 2022

• Impacts des changements climatiques sur les systèmes humains et 
naturels en Europe

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

S’inscrire à la Newletter de la plateforme via le QR code



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

To go further :

 www.climate.be/vanyp: my slides (under « conferences »)
 www.ipcc.ch: IPCC
 www.eea.ch: European Environment Agency 

www.skepticalscience.com: answers to the merchants of doubt
 www.plateforme-wallonne-giec.be: IPCC-related in French, Newsletter
(free subscription, 32 subjects covered since 2016) 

X/Twitter: @JPvanYpersele & @IPCC_CH

http://www.climate.be/vanyp
http://www.ipcc.ch/
http://www.ipcc.ch/
http://www.skepticalscience.com/
http://www.plateforme-wallonne-giec.be/

