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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



A little
science



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:
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CO, Concentration 18 April 2024: 427,14 ppm
(Keeling curve + last 10000 years)
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https://scripps.ucsd.edu/programs/keelingcurve/

Progression of Understanding: Greater and Greater
Certainty in Attribution

AR1 (1990): “unequivocal detection 2.0 ARS
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”

observed

simulated
human &
natural

simulated
\_ natural only
(solar &
volcanic)

-0.5 AR1
AR4 (2007): “most of the warming is

very likely (odds 9 out of 10) due to | ]
greenhouse gases” 1850 1900 1950 Arsld Boz0

AR4

AR5 (2013) «lt is extremely likely ARG (2021 ): It is uneqUivocal that
(odds 95 out of 100) that human human influence has warmed the R3
influence atmosphere, ocean, and land.”

has been the dominant cause... »
B e e IPCC




SIXTH ASSESSMENT REPORT IpCC

Working Group | — The Physical Science Basis INTERGOVERNMENTAL PANEL on ClimaTe chanee
Human-induced climate change is already affecting many weather
and climate extremes in every region across the globe

Heavy rainfall Fire weather Ocean
More frequent More frequent Increase in some More frequent Warming
More intense More intense regions Acidifying

Losing oxygen



SIXTH ASSESSMENT REPORT ipcC

Working Group | — The Physical Science Basis

INTERGOVERNMENTAL PANEL oN GliIMaTe change

CO, emissions (billion tonnes CO, per year)
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SIXTH ASSESSMENT REPORT ipcC

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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» Les glaciers, d'un siecle a l'autre

Rédaction : Philippe Marbaix et Bruna Gaino

La Mer de Glace (massif du Mont-Blanc, France)
1919 2019

Mer de Glace,
Chamonix, France

Photo : Walter Mittelholzer, ETH-Bibliothek Ziirich Photo : Dr Kieran Baxter, Université de Dundee



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

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

€) Global mean sea
level change in 2300
relative to 1900

Sea level rise greater than
15m cannot be ruled out
with high emissions

~

« Sea level rise greater than 15 m

cannot be ruled out with high emissions »
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Relationship between maximum temperature and
mortality in Shanghai, China, 1980-89

Shanghai

Référence : CILIMATE CHANGE AND HUMAN HEALTH, 1996
Jean-Pascal van Ypersele

(vanyp@ climate.be)



Figure TS.7. Sensitivity of cereal yield to climate change

(a) Maize, mid- to high-latitude (b) Maize, low latitude
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Regional key risks and risk reduction
through adaptation: Africa

Representative key risks for each region for ‘
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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 global warming to 1.5°C with no 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
Global total net CO2 emissions 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

Billion tonnes of CO, /yr
. they do not reach zero globally.

Methane emissions
0 In pathways limiting global warming to 1.5°C
with no or limited overshoot as well as in
pathways with a high overshoot, CO2 emissions
3 are reduced to net zaro globally around 2050.
202 040 206 & 120
* Black carbon emissions

Four illustrative model pathways

Net ZERO:

2020 2040 2050 acsl 2100

PL

[

Nitrous oxide emissions
- )
Pa
- L 2050 2060 a0 2omc 2100 2020 2040 2060 2081 2100

Timing of net zero COz —_ Pathwvays limitieg giobal marming to 1.5°C with no or low overshoat
Line widths depict the 5-95th w— Pythwarys with bigh overshoct
percentile and the 25-75th Pathwirys limiting ghobal warming below 2°C
percentile of scenarios [Nt shown above)

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



The COPs
are
wonderful...
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Peak warming over the twenty-first century (°C) relative to pre-industrial levels
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... but the COPs
are totally
insufficient



Global emissions in billion tonnes of CO,

60.0

50.0
e==Total emissions ;
' Climate scientists
40.0 U submit research for IPCC
) U Sixth Assessment
"""" exponential growth (1.65%/yr) _
30.0 . H Paris Agreement in force
J ﬂ Kyoto Protocol in force
20.0 ﬂ IPCC First Assessment of dangers

from climate change

Prediction we can detect
100 -~ global heating by year 2000

First estimate of climate effect from CO2 increase
0.0
1850 1870 1890 1910 1930 1950 1970 1990 2010 2030

Source: Wolfgang Knorr, in The Conversation (2019)



Paris Agreement: plans not sufficient yet!
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© Delay-2020 (P2) scenarios with >66% likelihood of staying below 2°C (n=6 from IPCC ARS scenario database!

o Immediate’ onset mitigation (P1) scenarios with >66% likelihood of staying below 2°C (n=14 from IPCC ARS scenario database)

© Delay-2030 (P3) scenarios with >50% likelihood of staying below 2°C (n=21 from IPCC ARS scenario database)

‘:7 Reductions below reference scenarios due to INDCs (median)

V7 lllustrative difference between INDCs and 2°C mitigation scenarios (P1P2)

© Delay-2020 (P2) scenarios with >50% likelihood of staying below 1.5°C by 2100 (median) (n=6 from scientific literature)
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And yet,
hope is
possible




Demand and services
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Fig. SPM.8

Low emission High emission

scenario scenario
Change in average surface temperature (1986-2005 to 2081-2100)
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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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To go further :

www.uclouvain.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,
Newsletter, latest on climate, climate science & action

Bluesky & X/Twitter: @JPvanYpersele
& @IPCC_CH

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