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Onze atmosfeer is dun en kwetsbaar
(zoals gezien door de ISS crew op 31 juli 2013)

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



Source: @JohnfoCook



Plan

- Raisons de l'urgence climatique 
- Réduire les émissions à ? 
- Et la mobilité ?
- Leviers d'action: technologies, infrastructure, 

règlementation, principe pollueur-payeur, changements 
de comportement, aménagement du territoire...

- Synergies entre différents objectifs de développement 
durable



Raisons de l'urgence climatique

@JPvanYpersele



Gra$s pdf op : www.knack.be/klimaatalarm

Ecrit pour les 
jeunes (et moins 
jeunes), avec 
des liens vers 
des ressources 
u$les 
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Gratuit sur
www.levif.be/reveil-climatique



Disponible gratuitement, 6X/an: www.plateforme-wallonne-giec.be

Ecrit pour les 
jeunes (et moins 
jeunes), avec des 
liens vers des 
ressources utiles 



Feit: Omdat we de atmosfeer
gebruiken als vuilnisbak voor

onze broeikasgassen, maken we
de isolatielaag rond de planeet

dikker

Daarom moeten we de uitstoot naar
NUL zo snel mogelijk verminderen

@JPvanYpersele



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/


Since 1950, extreme hot days and heavy 
precipitation have become more common
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There is evidence that anthropogenic influences, including increasing atmospheric 
greenhouse gas concentrations, have changed these extremes



Heat waves kill



Heat waves kill: 52°C in India, June 2019 



Felix Schaad (Tages Anzeiger, Switzerland) 



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.



AR3
AR2

AR1 AR4

A Progression of Understanding: Greater and Greater 
Certainty in Attribution

AR1 (1990): 
“unequivocal detection 
not likely for a decade”

AR2 (1995):  “balance 
of evidence suggests 
discernible human 
influence”

AR3 (2001):  “most of 
the warming of the 
past 50 years is likely 
(odds 2 out of 3) due 
to human activities”

AR4 (2007): “most of 
the warming is very 
likely (odds 9 out of 10) 
due to greenhouse 
gases”

IPCC

AR5 (2013) «It is extremely likely
(odds 95 out of 100) that human influence
has been the dominant cause… »

Blue: natural factors only
Red: natural + human factors



CO2 Concentration, 10 May  2020 
(Keeling curve + last 10000 years)

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

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


@JPvanYpersele

Confinement « Covid19 »: une effet très limité sur la concentra:on en CO2

Source: ?

Source: @CarbonBrief, mai 2020



The Carbon Bathtub

Source: @CarbonInteractive



AR5 RCP: Atmospheric CO2 concentration

Most CMIP5 runs are based on the concentrations,
but emissions-driven runs are available for RCP 8.5  
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RCP2.6 RCP8.5
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Hatching [hachures] indicates regions where the multi-model mean is small compared to 
natural internal variability (i.e., less than one standard deviation of natural internal 

variability in 20-year means). 
Stippling [pointillés] indicates regions where the multi-model mean is large compared to 
natural internal variability (i.e., greater than two standard deviations of natural internal 

variability in 20-year means) and where at least 90% of models agree on the sign of change 



North Europe - Map of temperature 
changes: 2081–2100 with respect to 

1986–2005 in the RCP8.5 scenario (annual)

IPCC WG1 FiJh Assessment Report (Final DraJ)
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Projected Change in Precipitation

Hatching indicates regions where the multi-model mean is small compared to natural 
internal variability (i.e., less than one standard deviation of natural internal variability in 20-
year means). 
Stippling indicates regions where the multi-model mean is large compared to natural 
internal variability (i.e., greater than two standard deviations of natural internal variability 
in 20-year means) and where at least 90% of models agree on the sign of change 



2
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RCP2.6 (2081-2100), likely range: 26 to 55 cm
RCP8.5  (in 2100), likely range: 52 to 98 cm

Fig. SPM.9
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De gemiddelde temperatuur is waarschijnlijk
op weg om de "houdbaarheidtemperatuur" 

voor Groenland en (een deel van) de 
AntarcFsche ijskap te overschrijden

Er is dus een zeer groot risico dat de gemiddelde zeespiegel de 
komende eeuw met enkele meters zal stijgen

@JPvanYpersele



The Antarctic Ice Sheet presently loses 1 Gt of 
water every 1.5 day

Source: @Kevpluck, June 2018



With 1 metre sea-level rise: 63000 ha below sea-level in 
Belgium (likely in 22nd century, not impossible in 21st century) 

(NB: flooded area depends on protection)

Source: N. Dendoncker (Dépt de Géographie, UCL), J.P. van Ypersele et P. Marbaix 
(Dépt de Physique, UCL) (www.climate.be/impact)



(Time 2001)

Effects on the Nile Delta, where more than 10 
million people live less than 1 m above sea level

NB: + 1 m is possible
in the next 100 years…



Risk = Hazard x Vulnerability x Exposure
(Victims of New Orleans floods after Katrina in 2005)

AP Photo - Lisa Krantz (http://lisakrantz.com/hurricane-katrina/zspbn1k4cn17phidupe4f9x5t1mzdr)



Réduire les émissions à ?

@JPvanYpersele



@JPvanYpersele

The SR15



Responsibility for content: WRI
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2006-2015

How the level of global warming affects impacts and/or risks associated with 
the Reasons for Concern (RFCs) and selected natural, managed and human 
systems

Impacts and risks associated with the Reasons for Concern (RFCs)

Purple indicates very high 
risks of severe impacts/risks 
and the presence of 
significant irreversibility or 
the persistence of 
climate-related hazards, 
combined with limited 
ability to adapt due to the 
nature of the hazard or 
impacts/risks. 
Red indicates severe and 
widespread impacts/risks. 
Yellow indicates that 
impacts/risks are detectable 
and attributable to climate 
change with at least medium 
confidence. 
White indicates that no 
impacts are detectable and 
attributable to climate 
change.

Five Reasons For Concern (RFCs) illustrate the impacts and risks of 
different levels of global warming for people, economies and ecosystems 
across sectors and regions.

Heat-related 
morbidity 

and mortality

Level of additional 
impact/risk due 
to climate change

RFC1
Unique and 
threatened 

systems

RFC2
Extreme 
weather 
events 

RFC4
Global 

aggregate 
impacts
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Large scale 

singular 
events

RFC3
Distribution 

of impacts
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Impacts and risks for selected natural, managed and human systems

Confidence level  for transition: L=Low, M=Medium, H=High and VH=Very high

Mangroves Small scale 
low latitude 

fisheries

Arctic
Region

Coastal 
flooding

Fluvial 
Flooding

Crop 
Yields

Undetectable

Moderate

High

Very high

Source: IPCC Special Report on Global Warming of 1.5°C







The Paris Agreement (COP21, December 2015)
Vision
« …strengthen the global response to the threat of climate change, in the context
of sustainable development and efforts to eradicate poverty »

Objec+ves 
a) Holding the increase in the global average temperature:
§ « to well below 2°C above pre-industrial levels »
§ « pursuing efforts to limit the temperature increase to 1.5°C above pre-

industrial levels, 
recognizing that this would significantly reduce the risks and impacts of climate
change »

b) Adapta+on and Mi+ga+on
§ « Increasing the ability to adapt to the adverse impacts of climate change and 

foster climate resilience and
§ low greenhouse gas emissions development, in a manner that does not 

threaten food produc?on»

c) Finances
§ « Making finance flows consistent with a pathway towards low greenhouse gas

emissions and climate-resilient development. »



Net ZERO:

2050

To stay below 1.5°C warm:ing:

Source: IPCC SR15



De huidige nationale plannen (NDC's) 
die vóór de Overeenkomst van Parijs

zijn ingevoerd, zijn verre van 
toereikend om de 1,5°C-doelstelling 

te halen en zelfs onder de 2°C te 
blijven

Merk op dat de Overeenkomst van Parijs spreekt
over een opwarming van 1,5°C en een

temperatuur van "ver onder de 2°C", niet van 
2°C

@JPvanYpersele



Comparison of global emission levels in 2025 and 
2030 resulMng from the implementaMon of the 
intended naMonally determined contribuMons

UNFCCC, Aggregate effect of the intended naLonally determined contribuLons: an update 
hNp://unfccc.int/resource/docs/2016/cop22/eng/02.pdf



Percentage points difference between
ESR targets and projected emissions in 2030 

Source: 
European Commission



Et la mobilité ?

@JPvanYpersele



Working Group III contribution to the IPCC Fifth 
Assessment Report

Regional pa?erns of GHG emissions are shiBing along with changes in the world 
economy.
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Based on Figure 1.6



Global shares of  total transport 
energy demand in 2012



Tous les secteurs et toutes les régions
offrent un potentiel de contribution à la 
réduction des émissions (horizon 2030)

Note: estimates do not include non-technical options, such as lifestyle changes.

(émissions évitées)

IPCC AR4 (2007)



For example,  trends in modal shares of passenger transport
There are major regional differences in transport modes.



From: Rodrigue (2020)



Road transport energy per capita varies



From: Rodrigue (2020)



Mijn opinie over mobiliteit: veel meer
ruimte en prioriteit voor voetgangers, 

fietsers en openbaar vervoer; 
vermindering van de prioriteit die te 
lang aan individueel vervoer wordt

gegeven in de stedelijke planning en 
investeringen

Elektriciteit voor de overige voertuigen (met 
schone elektriciteit). Vlieg minder, alleen als

dit noodzakelijk is

@JPvanYpersele







Leviers d’action

@JPvanYpersele





IPCC

GHG reduction potential for passenger and freight by 
reducing fuel carbon intensity and vehicle efficiency. 



Working Group III contribution to the IPCC Fifth 
Assessment Report

Reducing energy demand through efficiency enhancements and behavioural changes 
are a key mi+ga+on strategy. 
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Based on Figure 6.37



Working Group III contribution to the IPCC Fifth 
Assessment Report

Reducing energy demand through efficiency enhancements and behavioural changes 
are a key mitigation strategy. 
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Based on Figure 6.37



Working Group III contribution to the IPCC Fifth 
Assessment Report

Example transport: several strategies exist to reduce emissions from transporta+on.
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Working Group III contribution to the IPCC Fifth 
Assessment Report

Private costs of reducing emissions in transport vary widely. Societal costs remain 
uncertain.
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Based on Figure TS.21



De best begrepen taal is de prijs. De 
vernietiging van het milieu moet steeds
duurder worden. Ingezamelde middelen

moeten worden gebruikt om de 
ontkoling te bevorderen en te 

voorkomen dat de armen onevenredig
zwaar worden getroffen

EU-emissiehandelssysteem, CO2-belastingen, 
boetes, interne CO2-prijs (bedrijven doen "alsof" de 

CO2-uitstoot duur is). NB: De prijs moet
overeenkomen met het gewenste effect!

@JPvanYpersele



De overgang naar een schone en 
duurzame economie en 
energiesysteem moet

"rechtvaardig" zijn en andere
synergieën met de SDG's moeten

worden gezocht.
Voorbeeld: Het Poolse energiesysteem kan niet 

worden getransformeerd zonder de 
omschakeling van de mijnwerkers te 

vergemakkelijken
@JPvanYpersele



Alvorens na te gaan hoe energie op een
schone manier kan worden

geproduceerd, moet er veel meer
aandacht worden besteed aan het 

verminderen van de energievraag en -
efficiëntie, in alle sectoren.

Alle productie- en consumptiepatronen moeten
opnieuw worden bekeken, met behulp van 

energieaudits, enz.

@JPvanYpersele



Synergies entre objectifs de 
développement durable

@JPvanYpersele





Wereldgezondheidsorganisatie
(2018): Luchtvervuiling doodt 7 

miljoen mensen per jaar
(waarvan 500 000 in Europa)

De bronnen van luchtverontreiniging zijn in 
grote lijnen dezelfde als die welke het klimaat

beïnvloeden: fossiele brandstoffen, 
verbranding van hout en biomassa

@JPvanYpersele



Fine particulates from fossil fuel and wood
burning kill

Photo: Jerzy Gorecki, Pixabay



Working Group III contribu:on to the IPCC Fi;h 
Assessment Report

Mi+ga+on can result in large co-benefits for human health 
and other societal goals.
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Based on Figures 6.33 and 12.23



Les enfants sont parKculièrement 
sensibles à la polluKon

Photo: Indiatoday.in, 6-12-2017 



De Europese Unie besteedt minstens
1 miljard euro per dag aan de 

aankoop van fossiele brandstoffen
buiten haar grenzen

Het is waar dat het koolstofarm maken van de 
EU economie zal kosten, maar als we dat niet 

doen, kan het veel meer kosten aan impact 
hebben. Het besparen van deze 400 miljard euro 
per jaar zou veel opportuniteiten kunnen bieden

@JPvanYpersele
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Tar sand
exploitation

Offshore 
drilling

Financing
undemocra+c

regimes

Investments in oil
prospection and 

extraction

€400 bn / year

Source: www.energycoalition.eu

EU: annual cost of buying fossil fuels



IPCC SR15 
Fig SPM 4



Indicative linkages 
between mitigation 
options and SDGs



Les 17 ObjecAfs de Développement Durable, adoptés par l’ONU en septembre 2015



Les 17 Objectifs de Développement Durable, adoptés par l’ONU en septembre 2015



Les 17 Objectifs de Développement Durable, adoptés par l’ONU en septembre 2015



Les 17 ObjecAfs de Développement Durable, adoptés par l’ONU en septembre 2015



Les 17 Objectifs de Développement Durable, adoptés par l’ONU en septembre 2015



Étude d’Oxford (4 mai 2020): "Les mesures fiscales de 
relance post-Covid-19 vont-elles accélérer ou retarder les 

progrès en matière de changements climatiques ?"

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

Source: https://www.smithschool.ox.ac.uk/publications/wpapers/workingpaper20-02.pdf

https://www.smithschool.ox.ac.uk/news/articles/200505-building-back-better-net-zero-emissions-recovery.html


Conclusion de l’étude d’Oxford :

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

! Alors que nous passons de la phase de sauvetage à la 
phase de relance de la réponse COVID-19, les décideurs 
politiques ont la possibilité d'investir dans des actifs 
productifs à long terme. (…)

! Les plans de relance qui recherchent des synergies 
entre les objectifs climatiques et économiques ont 
de meilleures chances d'accroître la richesse
nationale et de renforcer le capital humain, social, 
physique, immatériel et naturel productif.
Source: https://www.smithschool.ox.ac.uk/publications/wpapers/workingpaper20-02.pdf



Joel Pett, USA Today



@JPvanYpersele

Source: @Sta0s0callyCartoon



The Economist, 23-5-2020:

- Les dommages résultant des changements 
climatiques seront plus lents que ceux de la 
pandémie, mais ils seront bien plus graves et à 
plus long terme  

@JPvanYpersele



Humanity has the choice

RCP2.6 RCP8.5
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Ceci me donne de 
l’espoir :

Des jeunes bien 
informés, qui 
mettent les adultes 
devant leurs 
responsabilités

Avec @GretaThunberg à la gare de Lausanne, 
août 2019



Pour en savoir plus:

Je vous invite à lire 
mon livre !

Publié chez De Boeck 
supérieur



Bij EPO (2018)

Voorwoord:
Jill Peeters



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

Pour en savoir plus :
! www.ipcc.ch : GIEC ou IPCC
! www.climate.be/vanyp : beaucoup de mes dias
! www.plateforme-wallonne-giec.be : Plateforme 

wallonne pour le GIEC (e.a., Lettre d’information) 
! www.my2050.be : calculateur de scénarios 
! www.wechangeforlife.org : 250 experts témoignent
! www.realclimate.org : réponses aux semeurs de doute
! www.skepticalscience.com : idem
! Sur Twitter: @JPvanYpersele @IPCC_CH

http://www.ipcc.ch/
http://www.climate.be/vanyp
http://www.plateforme-wallonne-giec.be/
http://www.my2050.be/
http://www.wechangeforlife.org/
http://www.realclimate.org/
http://www.skepticalscience.com/
http://www.twitter.com/JPvanYpersele
http://www.twitter.com/IPCC_CH


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

Pour en savoir plus :
! www.climate.be/vanyp : mes dias (sous 

« conferences »
! Ma lettre pour Greta sur www.lemonde.fr

(1-10-2019) et sur www.climate.be/vanyp
! Mon essai: www.levif.be/reveil-climatique /            

www.knack.be/klimaatalarm
! Sur Twitter: @JPvanYpersele

@IPCC_CH

http://www.climate.be/vanyp
https://www.lemonde.fr/idees/article/2019/10/01/jean-pascal-van-ypersele-greta-derange-comme-la-verite_6013798_3232.html
http://www.climate.be/vanyp
http://www.levif.be/reveil-climatique
http://www.knack.be/klimaatalarm
http://www.twitter.com/JPvanYpersele
http://www.twitter.com/IPCC_CH

