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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



In the USA alone, organizations
which sow doubt about climate
change spend almost a billion

dolla rs/year! (Brulle 2014, average numbers for
2003-2010)

The European Union fares a little better, but
many Brussels lobbyists try to dilute the EU
environmental efforts (see the car
industry...)

@JPvanYpersele



Why the IPCC?
Established by WMO and UNEP in 1988

to provide policy-makers
with an objective source o
information about

e causes of climate change,

e potential environmental
and socio-economic
impacts,

e possible response options
(adaptation & mitigation).

WMO=World Meteorological
Organization

UNEP= United Nations Environment
Programme
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Fact: Because we use the atmosphere as a
free dustbin for our greenhouse gases, we
thicken the thermal insulation layer around
the planet

@JPvanYpersele



CO, Concentration and Temperature spirals
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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/

CO, Concentration 24 May 2021
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https://scripps.ucsd.edu/programs/keelingcurve/

Fact: The changing composition of the
atmosphere and the resulting climate
change are due to our usage of fossil fuels,
cement, and to deforestation

@JPvanYpersele



The Carbon Bathtub

l i Emissions

CO, in the Atmosphere

INTERACTIVE Net Removals

Overall framing by Dr. John Sterman, MIT Sloan

Source: @CarbonlInteractive



« Covid19 »: a very small effect on CO, concentration

Atmospheric CO, concentration Natural
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Source: @CarbonBrief, mai 2020 @jpvanYpersele



SIXTH ASSESSMENT REPORT
Working Group | — The Physical Science Basis

INTERGOVERNMENTAL PANEL oN ClimaTe change

Climate Change 2021
The Physical Science Basis

Summary for Policymakers

Working Group | contribution to the P o
Sixth Assessment Report of the @ ‘iﬁ!
Intergovernmental Panel on Climate Change wMo UNEP




SIXTH ASSESSMENT REPORT IpCC @ @

WorkingGroupl —ThePhysicalScenceBasis INTERGOVERNMENTAL PANEL ON climate change  wwo UXEP
Author Team Review Process

234 authors from 65 14,000 scientific publications

. assessed
countries
28% women. 72% men 78,000+ review comments
J
30% hew to the |PCC 46 countries commented on

Final Government Distribution



SIXTH ASSESSMENT REPORT IDCC & @

Working Group | —The Physical Science Basis

Human influence
has warmed the
climate at a rate that
is unprecedented in
at least the last 2000
years

Figure SPM. 1

INTERGOVERNMENTAL PANEL on ClimaTe change who UNEP

a) Change in global surface temperature (decadal average)
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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”

AR4 (2007): “most of the warming is
very likely (odds 9 out of 10) due to .
greenhouse gases” 1850 1900 1950 AR5 koze

AR4

observed

simulated
human &
natural

simulated
\_ natural only
(solar &
volcanic)

AR5 (2013) «lIt is extremely likely ARG (2021 ): “Itis 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 IPCC




SIXTH ASSESSMENT REPORT IpcC

Working Group | — The Physical Science Basis INTERGOVERNMENTAL PANEL on ClimaTe chanee

CO, Sea level Arctic seaice Glaciers
concentration rise area retreat

Highest Fastest rates Lowest level Unprecedented

in at least in at least in at least in at least

2 million years 3000 years 1000 years 2000 years



SIXTH ASSESSMENT REPORT ipcC

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

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

Losing oxygen



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




Available
water

MORE EVAPORATION

MORE PRECIPITATION

MG increase =

CLIMATE( * : >CENTF€AL




—
o
o
~N
=
S
j
v
o
o
L)
Ll
0
c
9
Wa

VRT Nieuws



SIXTH ASSESSMENT REPORT

Working Group | —The Physical Science Basis

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

Working Group | —The Physical Science Basis

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 1850-1200
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SIXTH ASSESSMENT REPORT

Working Group | —The Physical 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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IPCC 6th ASSESSMENT

REPORT
Working Group I—The Physical Science Basis

Projected changes
in extremes are
larger in frequency
and intensity with
every additional
increment of global
warming

Figure SPM.6
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Hot temperature extremes over land

10-year event

Frequency and increase in intensity of extreme temperature
event that occurred once in 10 years on average
in a climate without human influence
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SIXTH ASSESSMENT REPORT

Working Group | —The Physical Science Basis INTERGOVERNMENTAL PANEL on ClimaTe chanee

With every increment of global warming, changes get larger in Figure SPM.5
regional mean temperature, precipitation and soil moisture

¢) Annual mean precipitation change (%) Precipitation is projected to increase over high latitudes, the equatorial
relative to 1850-1900 Pacific and parts of the monsoon regions, but decrease over parts of the

subtropics and in limited areas of the tropics.

Simulated change at 2 °C global warming Simulated change at 4 °C global warming

Relatively small absolute changes

may appear as large % changes in s % N )
regions with dry baseline conditions $ 40 30 20 10Ch Q %)
— ange (%



Heavy precipitation over land

10-year event

Frequency and increase in intensity of heavy 1-day
precipitation event that occurred once in 10 years on
average in a climate without human influence

IPCC 6th ASSESSMENT REPORT
Working Group |-The Physical Science Basis
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Fact: Average temperature is on its
way to exceed the « conservation
temperature » for the Greenland

and (some of the) Antarctic ice
sheet

There is therefore a very high risk that
average sea level would increase by several
metres over the next century or two

@JPvanYpersele



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

Source: @Kevpluck, June 2018



SIXTH ASSESSMENT REPORT

Working Group |—The Physical Science Basis

Sea Level

Human activities affect all the major climate system components, Figure SPM.8
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 Science Basis

« sea level rise greater than 15 m

cannot be ruled out with high emissions »

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

Working Group | — The Physical Science Basis INTERGOVERNMENTAL PANEL on ClimaTe chanee
Every tonne of CO; emissions adds to global warming Figure SPM.10
Global surface temperature increase since 1850-1900 (°C) as a function of cumulative CO, emissions (GtCO,)
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Emission pathways compatible with below 1.5° C warming:

Net ZERO:

Source: IPCC SR15

Global total net COz emissions

Billion tonnes of CO,fyr

n pathways limiting global warming to 1.5°C
with no or limited overshoot s well a5 in
pathways with a high overshoot, CO2 emissions
are reduced to net zero globally around 2050,

Four illustrative model pathways

Timing of net zere COz Pathwarys limting global warming to 1.5
Line widths depict the 5-95¢ Pathways with high cversmect

percentile and the 25-75th
percentile of scenarios

Specal Report on Globel Warming of 1,5

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 plobally.

Meathane emissions

Black carbon emissions

Nitrous oxide emissions

with no or low overshoot

NLNR potdl warming below 2°C

WLove)



Global emissions in billion tonnes of CO,

60.0

50.0
w===Total emissions i
' Climate scientists
40.0 % submit research for IPCC
: U Sixth Assessment
"""" exponential growth (1.65%/yr) _
30.0 : : U Paris Agreement in force
i ﬂ Kyoto Protocol in force
20.0 ﬂ IPCC First Assessment of dangers
from climate change
............... Prediction we can detect
007 ==

global heating by year 2000

ﬂ 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)



Comparison of global emission levels in 2025 and
2030 resulting from the implementation of the
intended natlonallv determmed contrlbutlons

70
llustrative
! ; W ! ‘%\}7

£ “ \umm :
///4{///// Wi
o ) /// //
% 40 //// }/}////
i Wy,
g &) N
é 30 os¢, ‘s
é (e,]arlo
<
X
g o
é 20 . 7
g v ;
(= Ranges

max (3]

66%

& media A

Y ¢

% vy

min (8]

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
UNFCCC, Aggregate effect of the intended nationally determined contributions: an update

http://unfccc.int/resource/docs/2016/cop22/eng/02.pdf



Fig. SPM.8
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RENEWABLE ENERGY SOURCES

AND
CLIMATE CHANGE MITIGATION

IPCC Special Report (2011)
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Conclusions (1/2)

The IPCC AR6 WGI report confirmed that the inhabitability of
the Earth is at stake due to climate change

Stabilizing the temperature as close as possible to no more
than 1.5°C above the pre-industrial is essential, and requires to
move away quickly from fossil fuels, to stop deforestation, and
to store more carbon in soils and biomass (while protecting
biodiversity)



Conclusions (2/2)

The challenge is huge: transform the world in a few decades so that the
whole world activities are decarbonized, while the other Sustainable

Development Goals are achieved (eliminating poverty and hunger, providing
decent jobs, protecting nature, ...)

Addressing this challenge offers many opportunities, especially if it is made
in a synergistic manner

A just transition to a much more sober and cleaner energy system is
urgently needed
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Le réveil elim




Gratis op
www.knack.be/klimaatalarm

DAT
POLITICI
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NIET
KOMEN
JANKEN
DAT ZE
HET NIET
WISTEN.

DIRK DRAULANS
(1956) is bioloog, doctor in
de wetenschappen en was

gastonderzoeker aan

de University of Oxford.
Sinds 1987 is hij journalist
bij Knack.

JEAN-PASCAL
VAN YPERSELE (1957)
is fysicus en klimatoloog.

Hij is hoogleraar klimatologie
en milieuwetenschappen

aan de UCLouvain en was
ondervoorzitter van het
Intergovernmental Panel on
Climate Change (IPCC).

BIJLAGE BIJ KNACK VAN 16 SEPTEMBER 2020. MAG NIET LOS VERKOCHT WORDEN.
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Dirk Draulans en
Jean-Pascal van Ypersele




To go further:

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, Newsletter,
latest on climate, basic climate science

Twitter: @JPvanYpersele & @QIPCC_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/

