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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



That small blue dot is the Earth, a seen from
Cassini, orbiting Saturn, 1.44 billion km from
us, on 19-7-2013

@JPvanYpersele



Our atmosphere is thin and fragile
(as seen by ISS crew on 31 July 2013)

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






Let us think about the future of these children
from Machakos in a warming climate

Photo:
@JPvanYpersele
April 2015




Temperature Change From 1961-1990 Average
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Lying With Statistics, Global Warming Edition

Temperature Plateaus — 1912-2012
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Lying With Statistics, Global Warming Edition

Temperature Change From 1961-1990 Average
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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



The « merchants of doubt » have
evolved in their arguments:

- Existence of global warming

- Human responsability in the warming
- Cost of decarbonization

- Drawbacks from alternatives

(recent example: so-called enormous needs of cobalt
for electric mobility reported on CNN; see critical
analysis on
https://www.desmogblog.com/2018/05/02/cnn-
wrongly-blames-electric-cars-unethical-cobalt-mining)

@JPvanYpersele



https://www.desmogblog.com/2018/05/02/cnn-wrongly-blames-electric-cars-unethical-cobalt-mining
https://www.desmogblog.com/2018/05/02/cnn-wrongly-blames-electric-cars-unethical-cobalt-mining

Global emissions in billion tonnes of CO,
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Source: Wolfgang Knorr, in The Conversation (2019)



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/

Fact: Extreme weather events are
becoming more frequent or intense
due to climate change, sealevel rise

threatens coastal communities...

@JPvanYpersele



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
15



Heat waves Kkill

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




Coral reefs are dying
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American Samoa (from www.globalcoralbleaching.org)



Only 7% of the Great Barrier Reef has
avoided coral bleaching (May 2016)
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NORTHERN SECTOR
522 reefs surveyed
81% severely bleached
<1% not bleached

CENTRAL SECTOR
226 reefs surveyed
33% severely bleached
10% not bleached

SOUTHERN SECTOR
163 reefs surveyed

1% severely bleached
25% not bleached

111111111

.........

JCU Australia - ARC Centre of Excellence for Coral Reef Studies / Tom



Arctic sea-ice volume 1979-2020
ARCTIC SEA ICE (1979-2020)
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Plateau Glacier (1961)
(Alaska)
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changing-our-eyes20131125?cm_ven=Email&cm_cat=ENVIRONMENT _us_share



Plateau Glacier (2003)
(Alaska)
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» Les glaciers, d'un siécle a l'autre

édaction : Philippe Marbaix et Bruna Gaino

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

Photo : Walter Mittelholzer, ETH-Bibliothek Zarich Photo : Dr Kieran Baxter, Université de Dundee
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Why the IPCC?
Established by WMO and UNEP in 1988

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

* causes of climate change,

e potential environmental
and socio-economic

2500 SCIENTISTS SAY
WE'VE CAUSEP
GLOBAL WARMING

impacts, f "
) | YN P
* possible response options =—— T
(adaptation & mitigation). ¢ ‘:]‘b‘
= )
WMO=World Meteorological i _—

'
Organization : N /
UNEP= United Nations Environment I ’D L,KE A / /
"

Programme SECOMD OP‘N'ON ’




ipcc

CLIMATE CHANGE 2014
Mitigation of Climate Change

What is happening in the
climate system?

What are the risks?

What can be done?

IDCC

INTERGOVERNMENTAL PANEL oN Clima3Te chanee




Key messages from IPCC ARS

-» Human influence on the climate system is clear

-» Continued emissions of greenhouse gases will
increase the likelihood of severe, pervasive and
irreversible impacts for people and ecosystems

- While climate change is a threat to sustainable
development, there are many opportunities to
integrate mitigation, adaptation, and the
pursuit of other societal objectives

-» Humanity has the means to limit climate
change and build a more sustainable and
resilient future

IPCC &) @)

IPCC ARS Synthesis Report INTERGOVERNMENTAL PANEL on Clim3ate change wnmo UNEP



CO, Concentration 16 May 2022: 421,36 ppm
(Keeling curve + last 10000 years)

Ice-core data before 1958. Mauna Loa Data after 1958.

| Last updated May 16, 2022 _|

=
o
o

W
(32
o
I
I

CO, Concentration (ppm)
S
! IR BT L

250 - .

200 | | | | | | | | | |
10 8 6 4 2 0

Thousands of Years Ago

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



https://scripps.ucsd.edu/programs/keelingcurve/
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The concentrations of CO, have increased to levels

unprecedented in at least the last 800,000 years.




Cycle de I’ énergie et effet de serre
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Cycle de I’ énergie et effet de serre
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Modeles climatiques

Atmosphere et surface DANS LA COLONNE
Echanges verticaux ATMOSPHERIQUE
entre niveaux o 98]% urs
— ¢ Humidité
Y * Nuages
' 4
A LA SURFACE Temperature
eTempérature , Altitude
au sol
*Flux d’eau e
) . . |
d’énergie [

A Echanges horizontaux
entre colonnes

Résolution typique ~ 2°x 2°(modele global, atmosphere)
Intervalle de temps typique : < 30 minutes



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) «It 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




The Carbon Bathtub

l i Emissions

CO, in the Atmosphere

INTERACTIVE Net Removals

Overall framing by Dr. John Sterman, MIT Sloan

Source: @CarbonlInteractive



Carbon cycle: unperturbed fluxes

partie I partie II Atmosphergao ppmv (1ppmv = 2.2 GtC)
pre-ind : 597 GtC

partie III partie IV
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Carbon cycle: perturbed by human activities
(numbers for the decade 1990-1999s, based on IPCC AR4)

partie I parﬁe II AtmosphereZSO ppmv + 1.5 ppmv/yr (1ppmv = 2.2 GtC)
pre-ind : 597 GtC + 3.2/yr
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The carbon cycle is policy-relevant

* CO, accumulates in the atmosphere as long as human
emissions are larger than the natural absorption capacity

* Historical emissions from developed countries therefore
matter for a long time

* As warming is function of cumulated emissions, the carbon
« space » is narrowing fast (to stay under 1.50r2° C
warming)



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

*C
> SSP5-8.5
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3 SSP2-4.5
= SSP1-2.6
SSP1-1.9
1 -_—_\’,’-‘-/\/.\/_’/
0

1950 2000 2015 2050 2100



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

G051 15 2 25 3 35 4 45 5 55 6 65 7 >

Change (°C) ———
Warmer



SIXTH ASSESSMENT REPORT

Working Group | —The Physical Sdence Basis

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

INTENSITY increase FREQUENCY per 10 years

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

50-year event

Frequency and increase in intensity of extreme temperature
event that occurred once in 50 years on average
in a climate without human influence

Future global warming levels Future global warming levels

1850-1900 Present1°C  1.5°C 2:°C 4°C 1850-1900 Present1°C  1.5°C 2:2C 4°C
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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 1.5 °C global warming Simulated change at 2 °C global warming Simulated change at 4 °C global warming
=TS T .

Relatively small absolute changes -4

may appear as large % changes in oz % N . o
regions with dry baseline conditions : 40 30 20 10Ch a ((y)lo 20 20 40 2
¢ = ange (% = >




IPCC AR6 WGI SPM
Figure SPM.6

FREQUENCY per 10 years

INTENSITY increase

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

Future global warming levels

1850-1900 Present 1°C 15°C 2°C 4°C

Once now likely will likely will likely will likely

occurs occur occur occur
1.3 times 1.5 times 1.7 times 2.7 times

(1.2-1.4) (1.4-1.7) (1.6-2.0 (2.3-3.6)

+40%
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+20%

+10% I I

O 54

+6.7% +10.5% +14.0% +30.2%
wetter wetter wetter wetter

47



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

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 »

) Global mean sea
level change in 2300

relative to 1900
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18-20000 years ago (Last Glacial Maximum)

With permission from Dr. S. Joussaume, in « Climat d’hier & demain », CNRS éditions.

3 km thick ice sheets

Sea level: 120 m lower ¢ | va



Today, with +4-5° C globally

With permission from Dr. S. Joussaume, in « Climat d’hier & demain », CNRS éditions.

‘_.Aujourd'hui



Fact: Average temperature is
probably 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
water every 1.5 day
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Greenland Ice Mass Loss 2002-2009
Derived From NASA GRACE Gravity Mission

Greenland

GREENLAND MASS VARIATION SINCE 2002

Data source: Ice mass measurement by NASA's Grace satellites.
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Effets sur le Delta du Nil, ou vivent plus de 10
millions de personnes a moins d’1 m d’altitude

Mediterranean Sea

1m(33ft)sealevelnse

(Time 2001)

@ JPvanYpersele



On the frontllne The I\/Ialdlves
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In front of Environment Ministry, Maldives,
Aug. 2015

@JPvanYpersele



In front of Ministry of Foreign Affairs,
Maldives, Aug. 2015
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VULNERABILITY
AND EXPOSURE

IN THE ENTIRE WORLD ince

NNNNNNNNNNNNNNNNNNNNNNNN climate change




Regional key risks and potential for risk reduction

tation
Representative key risks for each region for

Physical Systems Biological Systems Human & Managed Systems
Gladiers,
: Rwefs, Jakes, Coastal erosion Tetrestial 4 Marine o
snow, ice, , heal
% Sndfor & foods, andlor “'L and/o: sea level * ecosystems 6 Wildfre i< ecosystems e B producnon ﬁ :’x:,mmh:&:n
permafrost drought

Present
Near term (2030-2040)

Long term 2°C
(2080-2100) 4o

: Pot tial for
Rikiov it TODTREN el with

high adaptation  adaptation to currentadaptation
reduce risk

IDUU

INTERGOVERNMENTAL PANEL on Climate change wn§ UNEP

IPCC, AR5, SPM, Figure SPM.8



Regional key risks and risk reduction
through adaptation: Africa

Representative key risks for each region for

Physical Systems Biological Systems Human & Managed Systems
Gladiers,
: Rlvers. Jakes, Coastal erosion Tetrestial Marine Food . T
oW, el e andfor ‘i_ andlon sea level ecosystems Wildfire i O i S vodcion . T gnvgll:)msﬁo h:‘?cltsh, |
permafrost d"’ugh‘
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on water resources Present
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Potential for
Reduced crop productivity and Risk level W|th ad?i?nlgnal Rlsk level with
livelihood and food secunty high adaptation  adaptation to currentadaptation
F 00 d ‘ a reduce risk
secu rfty 1, &
Vector- and water-
borne diseases
. S
Diseases 7| |fs
s °
- ipCC
, {2) &
INTERGOVERNMENTAL PANEL on Climate change wMo UNEP
IPCC, AR5, SPM, Figure SPM.8



Selected key risks and potential for adaptation for
Africa the present day to the long term

Climate-related drivers of impacts

Level of risk & potential for adaptation

Potential for additional adaptation
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Figure TS.7. Sensitivity of cereal yield to climate change

(a) Maize, mid- to high-latitude (b) Maize, low latitude
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Relationship between maximum temperature and
mortality in Shanghai, China, 1980-89

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

(vanyp@climate.be)



Regional key risks and
potential for risk reduction Sladen,

Physical Systems

Representative key risks for each region for

Biological Systems

W MRum LSS I Qe e,

Human & Managed Systems
Food Livelihoods, health,
production and/or economics

Near term (2030-2040)

Long term2°C
(2080-2100) o

IPCC, AR5, SPM, Figure SPM.8




Global ocean surface pH (projections)

Ocean Acidification, for RCP 8.5 (orange) & RCP2.6 (blue)

' T T T T l

76 " \ ) ) 1 ) ) ) y 1 ) ) ;
1950 2000 2050 2100
Year

IPCC AR5 WGI, Fig SPM 07



Oceans are Acidifying Fast ..........

Changes in pH over the last 25 million years
8.6

84 -
82 1 “Today is a rare
3 87 event in the
=@ history of the
ol Oc°° World”
74 ‘ 1 |
25 -20 -15 -10 5 0 5

time (million years hefore present)
* It is happening now, at a speed and to a level not
experienced by marine organisms for about 60 million years
*Mass extinctions linked to previous ocean acidification
events
- Takes 10,000’ s of years to recover

Turley et al. 2006

Slide courtesy of Carol Turley, PML



Impacts are already underway

* Tropics to the poles

« On all continents and in the ocean

« Affecting rich and poor countries (but the
poor are more vulnerable everywhere)

AR5 WGII SPM

IDCC & @
{L) yL\ 1/
IPCC ARS Synthesis Report - ~£
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Risk = Hazard x Vulnerability x Exposure
(Katrlna flood victim, New Orleans 2005)

AP Photo - Lisa Krantz (http://lisakrantz. com/hurrlcane katrina/zspbnlk4cn17phidupe4f9x5t1mzdr)



ADAPTATION IS

ALREADY
OCCURRING

ipcc
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Flood risk adaptation in Bangladesh (example):
cyclone shelters, awareness raising, forecasting and warning

b e 's‘":.;'{::.‘q N
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photo: Dr Thorsten Klose/German Red Cross (2010), evaluation of the
Community Based Disaster Preparedness Programme run by the Red Cross in1996-2002




RISKS OF ¥
CLIMATE CHANGE

INCREASE

WITH CONTINUED
HIGH EMISSIONS




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

relative to pre-industrial levels (oC)
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Distribution
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RFC4
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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Global mean temperature change
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approximation of preindustrial levels)
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Why net zero emissions are needed
as soon as possiblee

@JPvanYpersele



Cumulative total anthropogenic CO, emissions from 1870 (GtCO,)
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Cumulative emissions of CO, largely determine global mean
surface warming by the late 21st century and beyond.
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IPCC AR5 Working Group | IDCC

Climate Change 2013: The Physical Science Basis INTERGOVERNMENTAL PANEL on ClimaTte chanege

\“(
“r \
v

by
e
{:‘~L<€VN
@
A

o &t



Cumulative total anthropogenic CO, emissions from 1870 (GtCO;)
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Limiting climate change will require substantial and
sustained reductions of greenhouse gas emissions.

IPCC AR5 Working Group |
Climate Change 2013: The Physical Science Basis




Sixth Assessment Report iD GG s

WORKING GROUP Il - MITIGATION OF CLIMATE CHANGE
GLOBAL

. . \/
The temperature will stabilise when we reach net'zero carbon
dioxide emissions

(based on IPCC-assessed scenarios)



Source: Centre for Science and Environment, Delhi



Emission pathways compatible with below 1.5° C warming: Non-CO, emissions relative to 2010

Global total net COz emissions Emissions of nen-CO: fercers 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.

Billion tonnes of CO, fyr

Methane emissions

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

Black carbon emissions

\ Four illustrative medel pathways

Net ZERO: A

- Nitrous oxide emissions

2035
2050 o

Timing of net zero CO: Pathways limiing global marming to 1.5°C with no or low overshoot
Line widths depict the 5-95th Pathways with Righ oversheat

percentile and the 25-75th Pathways limiting glebal warming below 2°C
percentile of scenarios Net shown 2beve)

Specal Rep n Globy Warming of 1,5

Source: IPCC SR15



Greenhouse gas emissions pathways

Limiting warming to 1.5° C would require changes
on an unprecedented scale

o Deep emissions cuts in all sectors
o Arange of technologies

o Behavioural changes

o Increase investment
in low carbon options

ipcC

INTERGOVERNMENTAL PANEL oN ClimaTe change
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[Matt Bridgestock, Director and Architect at John Gilbert Architects]

2010-2019:
Average annual
greenhouse gas
emissions at
highest levels In
human history

IDCC <.



Sixth Assessment Report ipcc ®®

WORKING GROUP lIl - MITIGATION OF CLIMATE CHANGE

Unless there are immediate and
deep emissions reductions across
all sectors, 1.5°C is beyond
reach.



Demand and services

Energy Land use Industry Urban Buildings Transport




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

iy




Les colts unitaires de certaines formes d'énergie renouvelable et des batteries pour

les voitures électriques ont baissé, et leur utilisation continue d’augmenter (figure
SPM.3)
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IDCC -

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

=



Sixth Assessment Report
WORKING GROUP IIl - MITIGATION OF CLIMATE CHANGE

Transport

O

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.




IDCC <.
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

=




I Sixth Assessment Report

WORKING GROUP Il - MITIGATION OF CLIMATE CHANGE

Industry

1258

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

'—nv::fﬁ:
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I Sixth Assessment Report |DCC

WORKING GROUP lIl - MITIGATION OF CLIMATE CHANGE

Technology and Innovation

X

— 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.




Washing
machine

Energy

Manufacturer
Model

More efficient

>
[

€

El
e

Less efficient

Energy consumption
kWh/cycle 1 '75

Washing performance Ancoer

IDCC

Policies, regulatory and
economic instruments

- regulatory and economic instruments

have already proven effective in
reducing emissions

- policy packages and economy-wide

packages are able to achieve systemic
change

- ambitious and effective mitigation requires

coordination across government and
society



WORKING GROUP lIl - MITIGATION OF CLIMATE CHANGE

I Sixth Assessment Report

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




The priorities | suggest

@JPvanYpersele



(Element) of solution n° 1: The survival of
humanity and ecosystems must become a

much higher political priority

@JPvanYpersele



< Paris, France
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Paris Agreement
- -
* Article 2:
+ (...) to strengthen the global response to the threat of climate
change, in the context of sustainable development and efforts

to eradicate poverty, including by:

> Holding the increase in the global average temperature to
well below 2 °C above pre-industrial levels and to pursue
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;

> Increasing the ability to adapt (...) and foster climate
resilience and low greenhouse gas emissions development, in
a manner that does not threaten food production;

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



Comparison of global emission levels in 2025 and
2030 resulting from the implementation of the
intended natlonallv determmed contrlbutlons
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Solution n° 2: Economic actors
must be confronted much more
clearly with their
responsibilities
Degrowth of climate-unfriendly activities
must be accepted, while growth of activities

helping climate protection and poverty
eradication must be encouraged

@JPvanYpersele



Yes, the planet got destroyed. But
for a beautiful moment in time we
created value for shareholders

“Yes, the planet got destroved. But for a beautiful moment
in time we created a lot of value for shareholders.”

http://www.newyorker.com/humor/issuecartoons/2012/11/26/cartoons_20121119%#slide=6



Solution n° 3: The best understood
language is the price. Destroying the
environment must become more and
more expensive. Collected funds must
be used to help the decarbonization,
and avoid impacting the poor
disproportionately

EU Emission Trading System, CO, taxes, fines,
internal CO, price (firms do « as if » CO, emission
was expensive). NB: Price must match the effect desired!

@JPvanYpersele



Solution n° 4: Transition towards
a clean and sustainable economy

and energy system must be
« just », and other synergies with
the SDGs must be seeked

Ex : The Polish energy system
cannot be transformed without
facilitating the coal miners

reconversion
@JPvanYpersele
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Solution n° 5: Before looking at
how to produce energy cleanly,
much more attention must be
given to reducing energy
demand and efficiency, in all
sectors

All production and consumption
patterns must be reconsidered,
helped by energy audits, etc.

@JPvanYpersele



Substantial reductions in emissions
to stay under 2° C would require
large changes in investment
patterns e.g., from 2010 to 2029, in

billions US dollars/year: mean numbers
rounded, IPCC AR5 WGIII Fig SPM 9)

energy efficiency: +330
renewables: + 90
power plants w/ CCS: + 40

nuclear: + 40
power plants w/o CCS: - 60
fossil fuel extraction: -120



Solution n° 6: Building sector: offers
many opportunities in energy
saving, economic activity, improving
wellbeing...

@JPvanYpersele



Solution n° 7: Mobility : much more
space and priority to pedestrians,
bicycles, and public transport; reduce
priority given too long to individual
transport in urban planning

@JPvanYpersele



Solution n® 8: Food and
agriculture. A possible change with
big positive impact: eat less (red)
meat and cheese, of better quality!
Eat more plant-based food
(produced cleanly)

@JPvanYpersele



Solution n° 9: The Sun gives us in two
hours about as much energy as the world

uses in one year, all forms of energy
considered
The cost of solar kWh is crashing, wind

power, heat and electricity storage, and
smart grids are moving forward

@JPvanYpersele



If well designed, measures to
prevent climate change could
offer so many opportunities:

e Co-henefits in reduced pollution,
health improvement, employment,
gender equality, food security, reduced
poverty, energy independence...

e Opportunities to shift the tax burden
away from labour and implement
sustainable development

e Opportunities to integrate research
results in a useful, policy-relevant way,
accross disciplines (including social

sciences) @JPvanYpersele
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Fig. SPM.8
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The more we wait, the more difficult it will be

GtCO,eq Emissions
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Walking the talk...

Energy audit of our home
Strong external insulation (wood fibre)
Ultra-efficient windows

Airtightness inspecting + heat-recovery
mechanical ventilation

Oil furnace replaced by geothermal heat
pump principally fed with PV pannels

Non-tropical wood
Small, used electric car
Electric bicycles



Trying to be coherent
(wood-based external insulation)




Trying to be coherent...




Key aspects of my IPCC Chair candidacy

1. The IPCC must be the most scientifically solid
« Voice of Climate » at the international level

2. The IPCC must become even more useful for
policy- and decision-makers, while staying
policy-neutral



Key aspects of my IPCC Chair candidacy

3. The IPCC must be inclusive (gender balance,
developing countries participation...), respectful of all
people and cultures, open to more disciplines and more
interdisciplinarity, and help train more young scientists
into the IPCC process

4. IPCC procedures & products need to be updated to

respond better to the new needs of UNFCCC and
others



A request:

Please send me your suggestions, wishes, dreams ...

about how the IPCC could better serve the needs of the
international community in the future :

My email: vanyp@climate.be

Please start the subject line with: IPCC suggestions


mailto:vanyp@climate.be

Conclusions

The challenge is huge: transform the world in a few decades so that the
whole world activities are decarbonized, while poverty and hunger are
eliminated in a few decades

Addressing it open so many opportunities, for research in all disciplines and
accross disciplines and for integrating results of this research in meaningful
actions by all: governments, cities, businesses, NGOs, and citizens.

It opens also economic opportunities, and opportunities to address in a
synergistic manner other societal goals, such as the 17 Sustainable
Development Goals.



Pour en savoir plus:

Jean-Pascal
van Ypersele

Une vie au coeur
des turbulences
climatiques

Lisez mon livre, ou
j’aborde tous ces
sujets

Entretien avec Thierry Libaert,
avec le concours de Philippe Lamotte

Publié chez De Boeck
supérieur

Préface de Yann Arthus-Bertrand
Postface de Brice Lalonde

Préface:Yann Arthus-
Bertrand

Postface: Brice Lalonde



Om meer te weten:

Bij EPO (2018)

Voorwoord:
Jill Peeters

Jean-Pascal van Ypersele

met medewerking van Thierry Libaert e Philippe Lamotité

In het Oog

van de

klimaat-
storm
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Plateforme Wallonne pour le GIEC
Lettre N°13 - avril 2019
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Plateforme Wallonne pour le GIEC
Lettre N°11 - octobre 2018

Le rapport spécial du GIEC
Réchauffement planétaire de 1.5°C
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Lettre N°27 - Nove re 2022
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Draguignan, France, 2010 o Santarem, Purtugal 2017

Impacts et adaptation
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  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 apercu 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.

Sommaire

Impacts en Europe. 2
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Gratuit sur
www.levif.be/reveil-climatique

JEAN-PASCAL VAN YPERSELE - DIRK DRAULANS
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Gratis op
www.knack.be/klimaatalarm
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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.

HET
KLIMAAT
ALARM

Dirk Draulans en
Jean-Pascal van Ypersele




To go further:

www.climate.be/vanyp : my slides (under
« conferences »)
www.ipcc.ch  : IPCC

www.realclimate.org : answers to the merchants of
doubt arguments

www.skepticalscience.com : same

www.plateforme-wallonne-giec.be : IPCC-related in
French, Newsletter, latest on climate, basic climate science

Twitter: @JPvanYpersele & @IPCC_CH

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