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The Ess_ential 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.

There's scientific consensus on human-caused
%P E RT@ AG % global warming.

!
IT The impacts are serious and affect people.

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

Source: @JohnfoCook



Plan

Raisons de l'urgence climatique
Réduire les émissions a ?
Et la mobilité ?

Leviers d'action: technologies, infrastructure,
reglementation, principe pollueur-payeur, changements
de comportement, amenagement du territoire...

Synergies entre différents objectifs de developpement
durable



Raisons de |'urgence climatique
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Feit: Omdat we de atmosfeer
gebruiken als vuilnisbak voor
onze broeikasgassen, maken we

de isolatielaag rond de planeet
dikker
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CO, Concentration and Temperature spirals
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Concentration Spiral pik-potsdam.de/primap-live/ & dimatecollege unimelb.edu au, Gieseke, Meinshausen, Thx to Ed Hawkins Temperature Spiral pik-potsdam.de/primap-live & dimatecollege unimelb.eduau, Gieseke, Meinshausen. Thi to Ed Hawkins

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/

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
11



Heat waves Kkill

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



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




A Progression of Understanding: Greater and Greater
Certainty in Attribution
AR1 (1990): 1.0 e

“‘unequivocal detection
not likely for a decade”
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AR2 (1995): “balance 05
of evidence suggests

discernible human i
influence” 0.0

AR3 (2001): “most of
the warming of the

ast 50 years is likel
?odds 2 )cgut of 3) duey - Blue: natural factors only

. Red: natural + human factors

|

)

Temperature anomaly (°C)

| | | J 1 I I | ‘ I | I I ‘ I I | I

to human activities”

_10 L L L 1 L L L | L I I | L I L | L |
« 1900 1920 1940 1960 1980 2040
AR4 (2007): “most of Vear AR4
the warming is very AR1
likely (odds 9 out of 10) AR5 (2013) «lt is extremely likely AR2
due to greenhouse (odds 95 out of 100) that human influence AR3
gases” has been the dominant cause... »
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CO, Concentration, 10 May 2020

(Keeling curve + last 10000 years)
Latest CO2 reading: 417.1() ppm

May 10, 2020
Ice-core data before 1958. Mauna Loa data after 1958.
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https://scripps.ucsd.edu/programs/keelingcurve/

Confinement « Covid19 »: une effet tres limité sur la concentration en CO,

Atmospheric CO, concentration Natural
annual

Observed seasonal cycle
418 | — observed annual average cycle
% Previous forecasts —
* 2020 forecast

416 2020 forecast seasonal cycle
Covid-19 emissions reduction
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Source: @CarbonBrief, mai 2020 @JpPvanYpersele



The Carbon Bathtub

l i Emissions

CO, in the Atmosphere

INTERACTIVE Net Removals

Overall framing by Dr. John Sterman, MIT Sloan

Source: @CarbonlInteractive



AR5 RCP: Atmospheric CO2 concentration
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Rechauffement moyen — scen. RCP, 21s

Global average surface temperature change

6.0 - Mean over
i 2081-2100
: e hijstorical
@ RCP2.6
4.0 | e=== RCPS8.5 H
20 B | §
O
I
0.0 N g
£
20 1 1

1950 2000 2050 2100

(IPCC 2013, Fig. SPM.7a)



RCP2.6 RCP8.5

1) Change in average surface temperature (1986-2005 to 2081-2100)
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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
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North Europe - Map of temperature
changes: 2081-2100 with respect to
1986-2005 in the RCP8.5 scenario (annual)
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Projected Change in Precipitation

(b) Change in average precipitation (1986-2005 to 2081-2100)

-50 40 -30 -20 -10 0 10 20 30 40 50

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

24



©IPCC 2013

Global mean sea level rise
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De gemiddelde temperatuur is waarschijnlijk
op weg om de "houdbaarheidtemperatuur”
voor Groenland en (een deel van) de
Antarctische 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)
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Source: N. Dendoncker (Dépt de Géographie, UCL), J.P. van Ypersele et P. Marbaix
(Dépt de Physique, UCL) (www.climate.be/impact)



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

Mediterranean Sea

1m(33ft)sealevelnse

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

(Time 2001)



Risk = Hazard x Vulnerability x Exposure

(Victims of New Orleans floods after Katrina in 2005)
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Réduire les émissions a ?

@JPvanYpersele



The SR15




Responsibility for content: WRI

HALF A DEGREE OF WARMING

MAKES A BIG DIFFERENCE:
EXPLAINING IPCC'S 1.5°C SPECIAL REPORT

2°C

EXTREME HEAT
Global population

exposed to severe
heat at least once
every five years

SEA-ICE-FREE
ARCTIC

Number of ice-free
summers

SEA LEVEL RISE
Amount of sea level
rise by 2100

SPECIES LOSS:
VERTEBRATES
Vertebrates that lose at
least half of their range

SPECIES LOSS:
PLANTS

Plants that lose at
least half of their range
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INSECTS

Insects that lose at
least half of their range
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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

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.

Impacts and risks associated with the Reasons for Concern (RFCs)
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Global mean surface temperature change
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Distribution
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Global
aggregate
impacts
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RFC5
Large scale
singular
events

2006-2015

Very high

High
O+—— Moderate
O+ Undetectable

Level of additional
impact/risk due
to climate change

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.



(°C relative to 1986-2005)

Global mean temperature change

(°C relative to 1850-1900, as an
appraximation of preindustrial levels)

1900

1950 2000 2050

Observed
RCP8.5 (a high-emission scenario)
Overlap

RCP2.6 (a low-emission mitigation scenario)

Global mean temperature change
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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 »

Objectives

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) Adaptation and Mitigation

= « Increasing the ability to adapt to the adverse impacts of climate change and
foster climate resilience and

= Jow greenhouse gas emissions development, in a manner that does not
threaten food production»

c) Finances

= « Making finance flows consistent with a pathway towards low greenhouse gas
emissions and climate-resilient development. »



To stay below 1.5°C warm:ing:

Source: IPCC SR15

Global emissions pathway characteristics

General characteristics of the evolution of anthropogenic net emissions of COz, and total emissions of
methane, black carbon, and nitrous oxide in model pathways that limit globzl warming to 1.5°C with nc or
limited overshoot. Net emissions are defined as anthropogenic emissions reduced by anthropogenic
removals. Reductions in net emissions can be achieved through different portfolios of mitigation measures
illustrated in Figure SPM3B.

Non-CO, emissions relative to 2010
Emissions of nen-CO: forcers are also reduced
or limited in pathways limiting global warming
te 1.5°C with no or limited overshoot, but

they do not reach zero globally.

Global total net COz emissions

Billion tonnes of CO,/yr

Methane emissions

'_“.-.._\ n pathways limiting glebal warming to 1.5°C
— \ with no or limited overshoot as well as in
pathways with a high overshoot, CO2 emissions
are reduced to net zero globally around 2050.

Black carbon emissions

Four illustrative model pathways

o Nitrous oxide emissions

Timing of net zero COz D ]
Line widths depict the 5-95th

percentile and the 25-75th

percentile of scenarios

th no or low overshoot

th high oversmcot

okl warming beiow 2°C




De huidige nationale plannen (NDC's)
die voor de Overeenkomst van Parijs
zijn ingevoerd, zijn verre van

° o °
toereikend omde 1,5 C-doelstelling
te halen en zelfs onder de 2° Cte
blijven
Merk op dat de Overeenkomst van Parijs spreekt

° o
over een opwarmingvan 1,5 Cen een

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

@JPvanYpersele



Comparison of global emission levels in 2025 and
2030 resulting from the implementation of the
intended natlonallv determlned contrlbutlons
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Percentage points difference between
ESR targets and projected emissions in 2030

Hungary -11
Portugal -7
Greece -7 -
Croatia 1 i
Sweden 0
Slovakia 0
Slovenia 0o
Bulgaria 1
Czech Republic 2
Netherlands |5
United Kingdom . 7
Italy | 8
France 9
Spain 10
Poland ' 10
Romania 12
Austriz | 15
Lithuznia 15
Denmark 15
Germany 16
Finland ' 17

Source:
European Commission
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Malta

Cyprus
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Percentage points difference between ESR targets and projected emissions in 2030




Et la mobilité ?
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Regional patterns of GHG emissions are shifting along with changes in the world

economy.

GHG Emissions by Country Group and Economic Sector

Low Income Lower Mid Income Upper Mid Income High Income

20
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15 m Industry - 144Gt

GHG Emissions [GtCO,eq/yr]
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o | e e
.4 Energy 7.9Gt
5.9Gt
5 ‘
3.2Gt 3.4Gt 3.4Gt
0
1970 2010 1970 2010 1970 2010 1970 2010
Based on Figure 1.6
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Global shares of total transport
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Tous les secteurs et toutes les régions
offrent un potentiel de contribution a la
réduction des émissions (horizon 2030)

GtCOreq/year (émissions €vitees)
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There are major regional differences in transport modes.
For example, trends in modal shares of passenger transport
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Energy Consumption by Sector, OECD
Countries

2016 217 13.4% 10.0% -
2010 218 13.2% LI |
o o en W
1990 26.9% 39 11.0% wun [
1980 32.3% , 10.0% s3% [
an o

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

®ndustry = Transport = Residential Commerce and Public Services Non-Energy Use  m Other

Energy Consumption by Sector, OECD Countries

Source: International Energy Agency. From: Rodrigue (2020)
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Urban Density and Energy
Consumption
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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

@JPvanYpersele



Foto Marieke de Lange / OEK (Fietsersbond Amsterdam)
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Leviers d’action

@JPvanYpersele



TOTAL GHG emissions

Fuel carbon .Energ_y
intensity intensity
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2 (MJ/tkm)

i ) i )
Diesel LDV /HDV | Bikes
Gasoline ;ail.

: arine
BIOfu?'? Aviation
Electricity Mass transit
Hydrogen Cycling / walking
@ y % 4

Journey
(km ['yr)

System -
infrastructure

modal choice

(tkm [ yr)

. A £ )
Distance to travel Urban planning

Combine trip Roading / airports /
objectives ML}NHS\
Avoidance / Choice between
speed / comfort/ >
cost/ convenience

Internet shopping
|




GHG reduction potential for passenger and freight by
reducing fuel carbon intensity and vehicle efficiency.
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Reducing energy demand through efficiency enhancements and behavioural changes

are a key mitigation strategy.
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Reducing energy demand through efficiency enhancements and behavioural changes

are a key mitigation strategy.

Q Transport

0 Buildings @ Industry
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Example transport: several strategies exist to reduce emissions from transportation.

Some Mitigation Technologies for Light Duty Vehicles
Options in 2010

 E— Gasoline

Hybrid Gasoli
B Emissions Intensity =3 ybrid Basoline
~ M Mitigation Cost' Electric,
= (600 gCo,/kWh,)
Options in 2030
Gasoline
=i Hybrid Gasoline
Hybrid
{ ! = Gasoline/Biofuel
Average Intensities Electric,
of 2010 Stock Al (200 gco,/kwh,)
250 200 150 100 50 0
Emissions Intensity [gCO,/p-km]
L3
58 Working Group Il contribution to the IPCC Fifth I D C C 4'3 Fay
Assessment Report N
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Private costs of reducing emissions in transport vary widely. Societal costs remain

uncertain.

Some Mitigation Technologies for Light Duty Vehicles
Options in 2010

 E— Gasoline
Hybrid Gasoli
B Emissions Intensity =3 ybrid Gasoline ]
~ M Mitigation Cost’ Electric,
= (600 gCO,/kWh,) =5
Options in 2030
Gasoline
=i Hybrid Gasoline | —
Hybrid
{ ! = Gasoline/Biofuel =
Average Intensities Electric,
of 2010 Stock ] (200 gCO/kWh,) —
250 200 150 100 50 0 -400  -200 0 200 400 600 800 1000

Emissions Intensity [gCO,/p-km] Mitigation Cost' [USD,, /tCO,]

! Levelized cost of conserved carbon; calculated against 2010 new gasoline (2030 optimized gasoline) for 2010 (2030) options.
Mitigation cost are based on point estimates +100 USD,,, /tC02 and are highly sensitive to assumptions.

Based on Figure TS.21
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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

@JPvanYpersele



De overgang naar een schone en
duurzame economie en
energiesysteem moet
"rechtvaardig” zijn en andere
synergieén met de SDG's moeten
worden gezocht.

@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 -
efficiéntie, in alle sectoren.

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

@JPvanYpersele



Synergies entre objectifs de
développement durable

@JPvanYpersele
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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
beinvloeden: fossiele brandstoffen,
verbranding van hout en biomassa

@JPvanYpersele



Fine particulates from fossil fuel and wood
burning kill

Photo: Jerzy Gorecki, Pixabay



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

Impact of Mitigation Policy on
Emissions of Air Pollutants (2005-2050)
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Les enfants sont particulierement
sensibles a la pollution

"'VY‘.

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



EU: annual cost of buying fossil fuels
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Indicative linkages between mitigation options and sustainable _
Fig SPM 4

development using SDGs (The linkages do not show costs and benefits)

Mitigation options deployed in each sector can be asscciated with potential positive effects (synergies) or
negative effects (trade-offs) with the Sustainable Development Goals (SDGs}. The degree to which this
potential is realized will depend on the selected portfolio of mitigation options, mitigation policy design,
and local circumstances and context. Particularly in the energy-demand sector, the potential for synergies is
larger than for trade-offs. The bars group individually assessed options by level of confidence and take into
account the relative strength of the assessed mitigation-SDG connections.
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Les 17 Objectifs de Développement Durable, adoptés par 'ONU en septembre 2015
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Etude d’Oxford (4 mai 2020): "Les mesures fiscales de
relance post-Covid-19 vont-elles accélérer ou retarder les
progrés en matiere de changements climatiques ?"

)
)

OXFORD

Will COVID-19 fiscal recovery
packages accelerate or retard
progress on climate change?

Cameron Hepburn, Brian O’Callaghan, Nicholas Stern, Joseph
Stiglitz and Dimitri Zenghelis

Forthcoming in the Oxford Review of Economic Policy 36(S1)

4 May 2020

Working Paper No. 20-02

Source: https://www.smithschool.ox.ac.uk/publications/wpapers/workingpaper20-02.pdf
Jean-Pascal van Ypersele
(vanyp@climate.be)


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

Conclusion de 'étude d’Oxford :

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

Les plans de relance qui recherchent des synergies
entre les objectifs climatiques et économiques ont
de meilleures chances d'accroitre la richesse
nationale et de renforcer le capital humain, social,
physique, immateériel et naturel productif.

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

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

@JPvanYpersele



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 a
plus long terme

@JPvanYpersele
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Ceci me donne de
I'espoir :

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

Avec @GretaThunberg a la gare de Lausanne,
aodt 2019




Pour en savoir plus:

Je vous invite a lire
mon livre !

Publié chez De Boeck
supérieur

Jean-Pascal
van Ypersele

Une vie au coaur
des turbulences
climatiques

Entretien avec Thierry Libaert,
avec le concours de Philippe Lamotte

Préface de Yann Arthus-Bertrand
Postface de Brice Lalonde




Bij EPO (2018)

Voorwoord:
Jill Peeters

Jean-Pascal van Ypersele

met medewerking van Thierry Libaert e Philippe Lamotité

In het Oog
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klimaat-




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

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



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

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

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


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

