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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



Key processes
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Fact: Because we use the atmosphere as a
dustbin for our greenhouse gases, we
thicken the insulation layer around the
planet
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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/
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Concentration en CO,, 24 mai 2021

(courbe de Keeling)
May 24, 2021 418.02 ppm
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Confinement « Covid19 »: une effet tres limité sur la concentration en CO,
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The Carbon Bathtub

l i Emissions

CO, in the Atmosphere

INTERACTIVE Net Removals

Overall framing by Dr. John Sterman, MIT Sloan

Source: @CarbonlInteractive



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,

* 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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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

IDCC

IPCC ARS Synthesis Report INTERGOVERNMENTAL PANEL on ClimaTte chanee



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
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Author Team Review Process
234 authors from 65 14,000 scientific publications

. assessed
countries
28% women. 72% men 78,000+ review comments
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Key messages from the latest WGI AR6 IPCC Report:

A.

A1

A.2

A3

A4

The Current State of the Climate

It is unequivocal that human influence has warmed the atmosphere, ocean and land.
Widespread and rapid changes in the atmosphere, ocean, cryosphere and biosphere have
occurred.

The scale of recent changes across the climate system as a whole and the present state
of many aspects of the climate system are unprecedented over many centuries to many
thousands of years.

Human-induced climate change is already affecting many weather and climate extremes in
every region across the globe. Evidence of observed changes in extremes such as
heatwaves, heavy precipitation, droughts, and tropical cyclones, and, in particular, their
attribution to human influence, has strengthened since the Fifth Assessment Report (ARS).

Improved knowledge of climate processes, paleoclimate evidence and the response of the
climate system to increasing radiative forcing gives a best estimate of equilibrium climate
sensitivity of 3°C, with a narrower range compared to ARS5.
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Human influence has warmed the climate at a rate that is Figure SPM.1
unprecedented in at least the last 2000 years

a) Change in global surface temperature (decadal average)
as reconstructed (1-2000) and observed (1850-2020)
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La progression de la certitude a propos de I'attribution
du réchauffement aux facteurs humains

AR1 (1990): “Une détection sans 2.0
equivoque prendra probablement plus
d’'une décennie”

AR2 (1995): “Un faisceau d’éléments
suggeére une influence humaine
perceptible sur le climat”

AR3 (2001): “L’essentiel du
réchauffement depuis 1950 est
probablement

(2 chances sur 3) di aux activités
humaines”

AR4 (2007): “L’essentiel du
réchauffement depuis 2050 est
trés probablement (9 chances sur 10)

ARS

observed

simulated
human &
natural

simulated
\_ natural only
(solar &
volcanic)

1
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dd aux gaz a effet de serre AR?

AR5 (2013): “Il est ARG (2021): “Il est sans équivoque

extrémement probable qgue l'influence humaine a réchauffé
(95 chances sur 100) que

Finfluence humaine a 6té la cause I'atmosphére, les océans et les terres.”
dominante...”

AR4

IPCC
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Observed warming is driven by emissions from human activities, Figure SPM.2
with greenhouse gas warming partly masked by aerosol cooling

a) Observed warming b) Aggregated contributions to
2010-2019 relative to 2010-2019 warming relative to
1850-1900 1850-1900, assessed from
°C attribution studies %
2.0 20
1.5 1.5
1.0 1.0
0.5 0.5
00 | I 00
-0.5 IF -0.5
-1.0 -1.0

- @2UaNYUI UBWINY [BYOL
+ SI9AUP uBWNY JAYIO
Ajlgenen jeusajuy

SIGALIP JIUBI|OA PUE 1B|0S

+ sases asnoyuaasd paxiw-|Iap



SIXTH ASSESSMENT REPORT

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

Climate change is already affecting every inhabited region Figure SPM.3
across the globe, with human influence contributing to many
observed changes in weather and climate extremes

a) Synthesis of assessment of observed change in hot extremes and
confidence in human contribution to the observed changes in the world's regions
Trpe of obierved change
i hot extremes
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Climate change is already affecting every inhabited region Figure SPM.3
across the globe, with human influence contributing to many
observed changes in weather and climate extremes

a) Synthesis of assessment of observed change in hot extremes and
confidence in human contribution to the observed changes in the world’s regions
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Type of observed change
in hot extremes North

America (
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O Low agreement in the type of change (2)

O Limited data and/or literature (2) Central

America

Confidence in human contribution
to the observed change

eee High
. South
ee® Medium America
@ Low due to limited agreement

O Low due to limited evidence .
\/ Type of observed change since the 1950s
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Climate change is already affecting every inhabited region Figure SPM.3
across the globe, with human influence contributing to many
observed changes in weather and climate extremes

b) Synthesis of assessment of observed change in heavy precipitation and

confidence in human contribution to the observed changes in the world’s regions
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Climate change is a_lready affe_ctlng every mh:.;lblte.d region Figure SPM.3
across the globe, with human influence contributing to many
observed changes in weather and climate extremes

c) Synthesis of assessment of observed change in agricultural and ecological drought

and confidence in human contribution to the observed changes in the world’s regions
Type of observed change

in agricultural and ecological drought
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Key messages from the latest WGI AR6 IPCC Report:

B.

B.1

B.2

B.3

B.4

B.5

Possible Climate Futures

Global surface temperature will continue to increase until at least the mid-century under all
emissions scenarios considered. Global warming of 1.5°C and 2°C will be exceeded
during the 21st century unless deep reductions in carbon dioxide (CO2) and other
greenhouse gas emissions occur in the coming decades.

Many changes in the climate system become larger in direct relation to increasing global
warming. They include increases in the frequency and intensity of hot extremes, marine
heatwaves, and heavy precipitation, agricultural and ecological droughts in some regions,
and proportion of intense tropical cyclones, as well as reductions in Arctic sea ice, snow
cover and permafrost.

Continued global warming is projected to further intensify the global water cycle, including
its variability, global monsoon precipitation and the severity of wet and dry events.

Under scenarios with increasing CO2 emissions, the ocean and land carbon sinks are
projected to be less effective at slowing the accumulation of CO- in the atmosphere.

Many changes due to past and future greenhouse gas emissions are irreversible for
centuries to millennia, especially changes in the ocean, ice sheets and global sea level.



SIXTH ASSESSMENT REPORT IDCC & &

Working Group | — The Physical Science Basis INTERGOVERNMENTAL PANEL on ClimaTe chanee who UNEP
Future emissions cause future additional warming, with total Figure SPM.4
warming dominated by past and future CO2 emissions
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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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Interactive atlas

OUR POSSIBLE
CLIMATE
FUTURES

#IPCCData @ #IPCCAtlas

Precipitation
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Changes in global surface temperature for the five

illustrative emissions scenarios considered Table SPM.1

SSP1- 1.5 1.2t0 1.7 1.6 1.2 t0 2.0 1.4 1.0to 1.8
1.9

SSP1- 115 1.2t0 1.8 1.7 1.3t02.2 1.8 1.3t02.4
2.6

SSP2- 1.5 12t0 1.8 2.0 1.6 to 2.5 . 2.1t03.5
4.5

SSP3- 1.5 12t0 1.8 2:1 1.7 t0 2.6 3.6 2.8t04.6
7.0

SSP5- 1.6 1.3%6 1.9 24 1.91t03.0 44 331057
8.5
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A tous les niveaux de réchauffement, les terres s’échauffent plus vite que 'océan,
et ’Arctique et I’Antarctique davantage que les régions tropicales

+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

0 05 1 145 2 25 3 35 4 45 5 55 6 6.5 7 >
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La quantité totale annuelle de précipitations augmentera aux latitudes élevées,
dans le Pacifique équatorial et dans une partie des régions a mousson, et
diminuera dans une partie des régions sous-tropicales et tropicales

c) Annual mean precipitation change (%) Precipitation is projected to increase over high latitudes, the equatorial
. 5 Pacific and parts of the monsoon regions, but decrease over parts of the
relative to 1850-1900 o subtropics and in limited areas of the tropics.
+1.5° C $2° +4°
Simulated change at 1.5 °C global warming Simulated change at 2 °C global warming Simulated change at 4 °C global warming

Relatively small absolute changes - L -
may appear as large % changes in L § A k o
regions with dry baseline conditions ¢ 40 30 24 10 0 . 10 20 30 40 4
< - >
Drier Change (%) Wetter
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Projected changes in extremes are larger in frequency and
intensity with every additional increment of global warming

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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Frequency and increase in intensity of extreme temperature
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Figure SPM.6



Evolution of daily maximum wet-bulb
temperature, TWmax (- C)

e « Human exposure to TW of around 35° C for even a few
hours will result in death even for the fittest of humans under

shaded, well-ventilated conditions »

* « Under the RCP4.5 scenario, no regions are projected to
exceed 35° C; however, vast regions of South Asia are
projected to experience episodes exceeding 31° C, which is
considered extremely dangerous for most humans »

Source: Im et al., 2017 « Deadly heat waves projected in the densely populated agricultural regions of South Asia », Science advances.



Evolution of daily maximum wet-bulb
temperature, TWmax (° C)

. %
20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Spatial distributions of bias-corrected ensemble averaged 30-year TWmax for each GHG scenario:
HIST (1976—2005) (B), RCP4.5 (2071-2100) (C), and RCP8.5 (2071-2100) (D).

Source: Im et al., 2017 « Deadly heat waves projected in the densely populated agricultural regions of South Asia », Science advances.
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Projected changes in extremes are larger in frequency and Figure SPM.6
intensity with every additional increment of global warming

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
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Projected changes in extremes are larger in frequency and Figure SPM.6
intensity with every additional increment of global warming

Agricultural & ecological droughts in drying regions

10-year event

Frequency and increase in intensity of an agricultural and ecological
drought event that occurred once in 10 years on average across
drying regions in a climate without human influence

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

b) September Arctic sea ice area
10¢ km?
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Human activities affect all the major climate system components, Figure SPM.8
with some responding over decades and others over centuries

c) Global ocean surface pH (a measure of acidity)
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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

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

« In 2300, sea level rise greater than 15 m el

cannot be ruled out with high emissions » m
Figure SPM.8 =
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The proportion of CO; emissions taken up by land and ocean Figure SPM.7
carbon sinks is smaller in scenarios with higher cumulative CO;
emissions

Total cumulative CO, emissions taken up by land and oceans (colours) and remaining in the atmosphere (grey)
under the five illustrative scenarios from 1850 to 2100
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Key messages from the latest WGI AR6 IPCC Report:

C. Climate Information for Risk Assessment and Regional Adaptation

C.1 Natural drivers and internal variability will modulate human-caused changes, especially at
regional scales and in the near term, with little effect on centennial global warming. These
modulations are important to consider in planning for the full range of possible changes.

C.2 With further global warming, every region is projected to increasingly experience
concurrent and multiple changes in climatic impact-drivers. Changes in several climatic
impact-drivers would be more widespread at 2°C compared to 1.5°C global warming and
even more widespread and/or pronounced for higher warming levels.

C.3 Low-likelihood outcomes, such as ice sheet collapse, abrupt ocean circulation changes,
some compound extreme events and warming substantially larger than the assessed very
likely range of future warming cannot be ruled out and are part of risk assessment.
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Multiple climatic impact-drivers are projected to change in all Figure SPM.9
regions of the world

Number of land & coastal regions (a) and open-ocean regions (b) where each climatic impact-driver (CID) is projected
to increase or decrease with high confidence (dark shade) or medium confidence (light shade)
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15 LIGHTER-SHADED ‘ENVELOPE’ LEGEND
The height of the lighter shaded ‘envelope’ behind each bar
represents the maximum number of regions for which each
— CID is relevant. The envelope is symmetrical about the x-axis
showing the maximum possible number of relevant regions
for CID increase (upper part) or decrease (lower part).



D.2

Key messages from the latest WGI AR6 IPCC Report:
Limiting Future Climate Change

From a physical science perspective, limiting human-induced global warming to a specific
level requires limiting cumulative CO2 emissions, reaching at least net zero CO2
emissions, along with strong reductions in other greenhouse gas emissions. Strong, rapid
and sustained reductions in CH4 emissions would also limit the warming effect resulting
from declining aerosol pollution and would improve air quality.

Scenarios with low or very low greenhouse gas (GHG) emissions (SSP1-1.9 and SSP1-
2.6) lead within years to discernible effects on greenhouse gas and aerosol
concentrations, and air quality, relative to high and very high GHG emissions scenarios
(SSP3-7.0 or SSP5-8.5). Under these contrasting scenarios, discernible differences in
trends of global surface temperature would begin to emerge from natural variability within
around 20 years, and over longer time periods for many other climatic impact-drivers (high
confidence).
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Emission pathways compatible with below 1.5° C warming: Non-CO, emissions relative to 2010
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Comparison of global emission levels in 2025 and
2030 resulting from the implementation of the
intended natlonallv determlned contrlbutlons
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Conclusions

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

Adaptation is key, and resources need to be much better shared and managed, but adaptation will not
be sufficient at all

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, and to stop deforestation

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

Addressing this challenge opens so many opportunities, including opportunities to address in a
synergistic manner other societal goals, such as the 17 Sustainable Development Goals.
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