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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.

%@ k- H“”“ﬁ A&@ ?% E‘;E There's scientific consensus on human-caused

global warming.

!
IT The impacts are serious and affect people.

TH ER E' s Ho PE X\Illerzn r;\éﬁ rtr:];atci?n()logy needed to avoid the worst

Source: @ JohnfoCook



It’s bad
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Working Group | —The Physical Scence Basis
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SIXTH ASSESSMENT REPORT

Working Group | —The Physical Sdence Basis INTERGOVERNMENTAL PANEL on Glim3Te chanee

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

a) Global surface temperature change relative to 1850-1900
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SIXTH ASSESSMENT REPORT

Working Group | —ThePhysical Sdence Basis

Across warming levels, land areas warm more than oceans,
and the Arctic and Antarctica warm more than the tropics

+1.5° C +2° C +4° C

Simulated change at 1.5 °C global warming Simulated change at 2 °C global warming Simulated change at 4 °C global warming
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SIXTH ASSESSMENT REPORT

WorkingGroup | —ThePhysical Sdence Basis

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

d) Global mean sea level change relative to 1900
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SIXTH ASSESSMENT REPORT

WorkingGroup | —ThePhysical Sdence Basis

« sea level rise greater than 15 m

cannot be ruled out with high emissions »

d) Global mean sea level change relative to 1900

Low-likelihood, high-impact storyline,
including ice sheet instability
processes, under SSP5-8.5
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€) Global mean sea
level change in 2300

relative to 1900

Sea level rise greater than
15m cannot be ruled out
with high emissions
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Why net zero emissions are needed
as soon as possiblee

@JPvanYpersele



CO, Concentration and Temperature spirals
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Concentration Spiral pik-potsdam.de/primap-live/ & climatecollege.unimelb.edu.au, Gieseke, Meinshausen. Thx to Ed Hawkins Temperature Spiral pik-potsdam.de/primap-live & dimatecollege.unimelb.edu.au, Gieseke, Meinshausen. Th 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:



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

Emission pathways compatible with below 1.5° C warming:
Global total net CO2 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
are reduced to nat zaro globally around 2050.

Four illustrative model pathways

Net ZERO: . _

2035

2050

o o s

Tlmiﬂs of net zero COz Pathways limiieg global marming to |
Line widths depict the 5-95¢| Pathwarys with Bgh oversmect
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e |PLE Specal Report on Global Warming of 1.5

Source: IPCC SR

Non-CO, emissions relative to 2010

Emissions of nen-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

Black carbon emissions

040 2050

Nitrous oxide emissions

5'C with no or low cvershoot

Pathwarys limiting ghobal warming below 2C
(N2 shown above)



Paris Agreement: plans not sufficient yet!
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There is hope






Demand and services
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— options c-h‘fu:g 100 USD tCO,-eq or
less could redice global emis Y
at least half of tha 2019 level

Mitigation options  potential contribution to
net emission reduction, 2030

1 2

Climate responses and
adaptation options

mitigation

w

Solar

Energy reliability (e. Wind
diversification, access, stal ir?) ﬂ m Reduce methane from coal, oil and gas
Resilient power systems n Bioelectricity (includes BECCS)
Improve water use efficiency Geothermal and hydropower
Nuclear

Fossil Carbon Capture and Storage (CCS)
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Coastal defence and hardening nli;é'«[if-’f
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and
adaptation,

Reduce food loss and food waste

LAND, WATER, FOOD ENERGY SUPPLY

Public transport and bicycling
Biofuels for transport
Efficient shipping and aviation

Enhanced health services Avoid demand for energy services
(e.g. WASH, nutrition and diets) nn
g S o Onsite renewables
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2 Efficient buildings
. 25 .

"G Sustainable urban water management n Fuel efficient vehicles
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term

Fuel switching
Reduce emission of fluorinated gas
Energy efficiency

Material efficiency

Reduce methane from
waste/wastewater

Construction materials substitution

Risk spreading and sharing n

Social safety nets n

Climate services, including
Early Wamning Systems. n
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Human migration n

Planned relocation and resettlement
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SOCIETY, LIVELIHOOD
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Enhanced recycling

Carbon capture with
utilisation (CCU) and CCS

Feasibility level and synergies Confidence level in potential feasibility Net lifetime cost of options:
with mitigation and in synergies with mitigation - Costs are lower than the reference - 50-100 (USD per tCO;-eq)
| PCC AR6 SYR F|g SP M 7a B High I Medium Low eee High  ee Medium  * Low I 0-20 (USD per tCO»-eq) [ 100-200 (USD per tCO:-eq)
Insufficient evidence I 20-50 (USD per tCOz-eq) Cost not allocated due to high

variability or lack of data



options cos&r’ng 100 USD tCO:-eq or
K less could rediice global emissions b
at least half of the 2019 level by 2030
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Sixth Assessment Report
WORKING GROUP Il - MITIGATION OF CLIMATE CHANGE

Energy

— major transitions are required to limit
global warming

— reduction in fossil fuel use and use of
carbon capture and storage

— low- or no-carbon energy systems

— widespread electrification and
improved energy efficiency

— alternative fuels: e.g. hydrogen and
sustainable biofuels
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Good news: solar & wind energy become cheaper

than fossil fuels
Batteries for passenger

Photovoltaics (PV) Onshore wind electric vehicles (EVs)

600 600 i . 1600 |

| e |

. = .

| = |

g 450 450 : S 1200 |

= I > |
O ' )

S 300 300 : <% 800 :

£ | ®© |
Lﬁ; Qo

% | B !

fossils fuels '2 :

I | lO I

0 f 0 * = 0 '

2000 2010 2020 2000 2010 2020 2000 2010 2020

IPCC WG3 (2022)



IPCC ..

Demand and services

— potential to bring down global
emissions by 40-70% by 2050

— walking and cycling, electrified transport,
reducing air travel, and adapting houses
make large contributions

— lifestyle changes require systemic
changes across all of society

— some people require additional
housing, energy and resources for
human wellbeing

=




I Sixth Assessment Report

WORKING GROUP Il - MITIGATION OF CLIMATE CHANGE

Transport

— reducing demand and low-carbon
technologies are key to reducing
emissions

— electric vehicles: greatest potential

— battery technology: advances could
assist electric rail, trucks

— aviation and shipping: alternative
fuels (low-emission hydrogen and
biofuels) needed

— Overall, substantial potential but
depends on decarbonising the
power sector.




IPCC ..
Cities and urban areas

- better urban planning, as well as:

- sustainable production and consumption
of goods and services,

- electrification (low-emission energy),

- enhancing carbon uptake and storage
(e.g. green spaces, ponds, trees)

There are options for existing, rapidly growing
and new cities.




IpCC ..
Buildings

— buildings: possible to reach net zero
emissions in 2050

— action in this decade is critical to fully
capture this potential

— involves retrofitting existing buildings
and effective mitigation techniques in
new buildings

— requires ambitious policy packages

— zero energy and zero-carbon
buildings exist in new builds and
retrofits

=




WORKING GROUP Il - MITIGATION OF CLIMATE CHANGE

I Sixth Assessment Report

Industry

using materials more efficiently, reusing,
recycling, minimising waste; currently
under-used in policies and practice

basic materials: low- to zero-greenhouse
gas production processes at pilot to near-
commercial stage

achieving net zero is challenging




IDCC <.
Land use

- can provide large-scale emissions
reductions and remove and store CO,
at scale

- protecting and restoring natural
ecosystems to remove carbon: forests,
peatlands, coastal wetlands, savannas
and grasslands

- competing demands have to be carefully
managed

- cannot compensate for delayed
emission reductions in other sectors
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I Sixth Assessment Report |DC C @
WORKING GROUP Ill - MITIGATION OF CLIMATE CHANGE o

Technology and Innovation

1,

— investment and policies push forward low
emissions technological innovation

— effective decision making requires assessing
potential benefits, barriers and risks

— some options are technically viable, rapidly
becoming cost-effective, and have relatively
high public support. Other options face
barriers

Adoption of low-emission technologies
is slower in most developing countries,
particularly the least developed ones.
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IDCC -

Policies, regulatory and
economic instruments

\
Energy mahin o
Manutacturer - regulatory and economic instruments

More eficient have already proven effective in
reducing emissions

- policy packages and economy-wide
packages are able to achieve systemic
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change

Less efficient
Energy consumption 1 75

- ambitious and effective mitigation requires
coordination across government and
society



Sixth Assessment Report
WORKING GROUP Il - MITIGATION OF CLIMATE CHANGE

Closing investment gaps

— financial flows: 3-6x lower than levels
needed by 2030 to limit warming to
below 1.5°C or 2°C

— there is sufficient global capital and
liquidity to close investment gaps

— challenge of closing gaps is widest for
developing countries
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Fig. SPM.8

RCP2.6 RCP8.5

Change in average surface temperature (1986-2005 to 2081-2100)
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Humanity has the choice
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’Sauver Ie
climat’
les bases

« Sauver le climat »: les bases

oA

I': Avril 2019

Suite & Vintense mobilisation des jeunes, fes changements
climatiques ont fait Fobjet de beoucwp d'attention au
= cours des derniers mois. Eléves du secondaire, étudiants,
M professews, parents et grand-porents sont descendus

dons fo rue pour montrer leur désarroi face & lo lenteur de G
Faction vis--vis des chongements climatiques.

| Nous nous réfouissons de cette mobilisation, cor notre
rdfe nous met encore plus fréquemment que 'ensemble
de la population en position de témoin des risques que
font courir les changements cimatigues, ainsi que de
Fampleur des efforts nécessaires pour mettre en ceuvre

les objectifs que se sont fixés les membres des Notions

L' « ABC » des changements climatiques: une breve synthese de la
: by « problématique changements climatiques »

B Unies & Poris en 2015 (COP21). i

S S oicnr s s . » Sélection de références commentées pour 'enseignement

ments de la probiématique du climat, et plus largement,
~ de Vinfluence de nos octivités sur notre environnement

e e s v s s * QOrganisations, associations et réseaux
" duroble et plus juste. \
e e s o snsergiorss * Témoignages: la parole est donnée a des professeurs et des éleves

commentées. Nous espérons que cette Lettre oidera
enseignants et éldves & disposer d'une base d'informa-

tion solide et ainsi & prendre leur port dans o solution & du secondaire

ce probiéme planétaire : ogir & leur niveou et fovoriser
y ['oction dans leur entourage et au niveau sociétal.

g Plusieurs témolgnoges d'éléves ou de professeurs sont X
également présentés. "

Nous vous souhaitans une bonne fecture {

Jean-Pascal van Ypersele, Philippe Marbatx et Bruna Gaino

Disponible gratuitement, 6X/an: www.plateforme-wallonne-giec.be
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https://plateforme-wallonne-giec.be/Lettrel3.pdf
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6¢ rapport d'évaluation du GIEC
Changements climatiques 2022 :
atténuation

(émissions et réductions d'émissions)

Au tout début du mals d'ovrll, le GIEC o publié In 3* et derniére contribution de ses groupes de travall ou 6 ropport d'valuation. Ce volume
fait Te point sur les émissions de gaz 8 effet de serre et sur les moyens de les réduire. Lensemble sera achevé por la publication du Rapport
de synthése d fo fin de cette onnée ow ou début 2023, Toutes les porties publiges sont disponibles sur fe site du GIEC @ ipoe.ch/aré.

Le résumé du rappert consacré i Fatténuation comparte enviran 45 pages. Pour le rendre plus accessible, nous avans décidé d'en réaliser un
apergu introductif. Nous espérons que cette présentation succincte vous sera instructive et lisible méme en vocances.

Philippe Marbaix, Bruna Gaing, Alain Tandeur, Pénélope Lamarque et Jean-Pascal van Ypersele

Des transitions majeures, notamment dans le domaine énergétique

Bien qgue les pays alent renforcé leurs engagements & réduire les émjssjcms depu]s -

HlEngagememsexanmes d;rsle,mnmmms

cord de Parls (2015), ceux-cl ne dent pas encore aux
qui offrent 2 chances sur 3 de maintenir le réchauffernent sous 2 *C au- delh du nivean
préindustriel [1). Les scénarios qui limitent le réchauffement mendial 4 1.5 ou 2 °C im-
pliguent des d'émi: rapides, p , dans la plupart des cas immé-
diates, et ce dans tous les secteurs d'actlvits [2].

Le GIEC résume les moyens d'y parvenir : évoluer vers des soarces d'énergie pen carbonées

(zelles que les mesures qui a I'efficacité
énerpétique, réduire les émissions sutres que le coz et dépluger des médhodes d'enlive-
ment du dioxyde de earbone pour b i de GES [3].

La derniére décennie a montré au moeins une évolution encourageante : le colt de nom-
breuses ies « bas carbone » a ‘baissé depuis 2010 et leur ado'punnpm
gresse {la capacité de production a &té multipliée par 10 pour 'énergi :
solaire et éolien combinés ant fournl environ 9 % de I'flectricité mondiale en 2020) [4).

La figure 1 (partie supérieure) indique les colts moyens mondiaux des quatre sources
d'énergle renowvelable, par MWh d'énergie produite et en tenant nolamment compie de
I'installation et de la maintenance. Les zones ombrées en bleu clair indiquent la gamme
dawaleurs rencontrées (5e au 95e centile). Les zones grisées indiquent la gamme corres-
pondante poar les nouvelles centrales 3 combustibles fossiles (charbon et gaz) en 2020

les énergies peuvent les fossiles.
Energie selaire par Batteries ey
Photavoltaiges PV)  Hollen temneatre Euliun a0 mer encemration westare; lectrigees
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! {Nationally Detes-
mined Contritwtions - NDCs). s dotvent &re syl
55 tous les 3 ans 4 Foccasion du Bslan mondial
aréve par Phccard de Pails; le peemier bilan st en
cours et doit s'achever en 2023, Uivaluation peé-
sentée ne tient pas compte du renforement des.
engagements de Izn demier (COF24].

[2] Résumé pour les décideurs en anglas Sum-
mary for Pedcymakers, SPM), section C.1, p 21,
[3) Endévement du disspde de carbone, en anglats
“rarbion dineide removal®: retrait de 00, de 'smo-
sphise et stockege dusable dans des rsennis géo-
logeues, etr, Le GEC mentionne auss le captage et
stockage de aribene lors de I'willsetion du combus
tibike (§ €3, p-2&) Cas techniques sont ancose inks
pewanpliquées, et e potentiel et es enjeus de lewr
application & grande dchelle posent question. Cas
sufes o été longuement débattus an pléniése,
surtuut § Finitiative da pays producieurs de pétmlz
(EMS 795, g it pccSé-mgl-14 |

4] SPM BEA1, 15, et figure SPM.3, . 16,

+—| Figure 1: Réduction des
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Draguignan, France, 2010 = Santarem, Portugal; 2017

Im pacts et adaptatlon
en Europe et en
Afrique
Inondations, vagues de chaleur, sécheresses et incendies : les événements
météorologiques et climatiques ont déja de graves conséquences pour les
écosystémes et pour les humains. Ces situations sont appelées & devenir
plus fréquentes dans un monde plus chaud. Il est maintenant évident que
nos régions sont touchées, mais d'autres parties du monde, particuliérement
les plus chaudes, sont encore plus affectées. Quelles sont les mesures

d'adaptation potentielles et leurs limites ?

Cette Lettre présente d'abord le chapitre dédié aux impacts et a I'adapta-
‘tion en Europe dans le 6° rapport d'évaluation du GIEC, d'une maniére que
nous espérons accessible. Les articles suivants abordent plus spécifique-
ment les conséquences pour la biodiversité et en particulier pour les foréts.

Nous présentons également un apergu du chapitre consacré a I'Afrique, ou
beaucoup de régions sont trés vulnérables.

Bruna Gaino, Pénélope Lamarque, Philippe Marbaix, Alain Tondeur
et Jean-Pascal van Ypersele.
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To go further :

http://www.climate.be/vanyp : my slides (under « conferences »)

www.ipcc.ch  : IPCC

www.skepticalscience.com : answers to the merchants of doubt
arguments

www.plateforme-wallonne-giec.be : IPCC-related in French, free newsletter
X/Twitter & Bluesky: @JPvanYpersele & @IPCC_CH

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


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

	Slide 1: Climate change: Mitigation
	Slide 2
	Slide 3: It’s bad
	Slide 4
	Slide 5: SIXTH ASSESSMENT REPORT Working Group I – The Physical Science Basis
	Slide 6: SIXTH ASSESSMENT REPORT Working Group I – The Physical Science Basis
	Slide 7: SIXTH ASSESSMENT REPORT Working Group I – The Physical Science Basis
	Slide 8: SIXTH ASSESSMENT REPORT Working Group I – The Physical Science Basis
	Slide 9: Why net zero emissions are needed as soon as possiblee
	Slide 10
	Slide 11
	Slide 12: Paris Agreement: plans not sufficient yet!
	Slide 13: There is hope
	Slide 14
	Slide 15
	Slide 16: Feasibility of climate responses and adaptation, and potential of mitigation in the near-term 
	Slide 17
	Slide 18
	Slide 19
	Slide 20: Good news: solar & wind energy become cheaper  than fossil fuels
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35: To go further :

