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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



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

(Keeling curve + last 10000 years)
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Source: scripps.ucsd.edu/programs/keelingcurve/



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

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

Atmospheric CO, concentration Natural
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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  wmo UNEP
Author Team Review Process
234 authors from 65 countries 14,000 scientific publications

assessed

0 0
28% women, 72% men 78,000+ review comments

30% new to thelPCC

46 countries commented onFinal
Government Distribution
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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) «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




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)
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CO, emissions (billion tonnes CO, per year)
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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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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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Projected changes in extremes are larger in frequency and
intensity with every additional increment of global warming Figure SPM.6

Hot temperature extremes over land
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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 (%



IPCC AR6 WGI SPM
Figure SPM.6

FREQUENCY per 10 years
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Heavy precipitation over land

10-year event

Frequency and increase in intensity of heavy 1-day
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The Antarctic Ice Sheet presently loses 1 Gt of ice
every 1.5 day

Source: @Kevpluck, June 2018
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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
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« 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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Kev messages from the latest WGI AR6 IPCC Renort:
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 CO:
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).



Emission pathways compatible with below 1.5° C warming:
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
ara reduced to net zero globally around 2050,

Four illustrative medel pathways
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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

Nitrous oxice emissions

with no or low overshoot

£ piobl warming below 2°C
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Global emissions in billion tonnes of CO,
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Comparison of global emission levels in 2025 and
2030 resulting from the implementation of the
intended natlonallv determmed contrlbutlons
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Fact: It might become much worse,
but the future climate is in our hands

RCP2.6 RCP8.5

Change in average surface temperature (1986-2005 to 2081-2100)

Fig. SPM.8
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IpCC

INTERGOVERNMENTAL PANEL oN ClimaTe change

Climate Change and Land

An IPCC Special Report on climate change, desertification, land
degradation, sustainable land management, food security, and
greenhouse gas fluxes in terrestrial ecosystems

IPCC « SRLand »:

‘Summary for Policymakers

Special IPCC Report 2019, available on www.ipcc.ch



http://www.ipcc.ch/

IPCC SRLand:

Direct Anthropogenic
Total net AFOLU as a % of
anthropogenic total net
Net anthropogenic emissions due to Non-AFOLU emissions (AFOLU | anthropogenic
Agriculture, Forestry, and Other Land Use anthropogenic GHG +non-AFOLU) by emissions, by
Gas Units (AFOLU) emissions® gas gas
Panel 1: Contribution of AFOLU
FOLU Agriculture Total
A B C=A+B D E=C+D F=(C/E) x100
Co,?
GtCO, yr* 52+2.6 No data™ 52126 339418 39.1+3.2 13%
CH MECH, yr* 19.2+5.8 142 +42 161+43 201+101 362+109
E
GtCO,eq yr! 0.5+0.2 40+1.2 45+1.2 5.6+2.8 10.1x3.1 44%
N,O% MEN,O yr? 0.3+0.1 8.3+25 8.7+2.5 20+1.0 10.6 2.7
,03
GtCO.eq yr! 0.09 £0.03 22507 2RO 0.5+0.3 2.8%0.7 81%
Total (GHG) GtCOeqyr! 5.8+2.6 6.2+1.4 12.0+2.9 40.0+3.4 52.0+4.5 23%




Panel 2: Contribution of global food system

IPCC SRLand:

Non-AFOLU® other
Land-use sectors pre-to post- | Total global food
change | Agriculture production system emissions
CO, Land-use
change* GtCO, yr' 49425
CH,
Agriculture®® | GtCOeqyr? 4012
N20
Agriculture®®® | GtCOeqyr? 22+0.7
CO; other
sectors’® GtCOyr? 2.6-5.2
Total GtCOeqyr! 49125 6.2:1.4 2.6-5.2 10.8-19.1




IPCC SRLand:

* Anthropogenic AFOLU N,O emissions are rising, and were 8.7

+ 2.5 Mt N,0 /year (2.3 = 0.7 GtCO,,, /year) during the
period 2007-2016.

* Anthropogenic N,O emissions from soils are primarily due to
nitrogen application including inefficiencies (over-application
or poorly synchronised with crop demand timings) (high
confidence).

 Cropland soils emitted around 3 Mt N,O /year (around 795
MtCO,., /year) during the period 2007-2016 (medium
confidence).



(&) SUSTAINABLE > 8™
&% DEVELOPMENT \J %’ ALS

SUSTAINABLE
DEVELOPMENT




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

The agricultural sector is both a potential victim of climate change and a
potential positive actor
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http://www.plateforme-wallonne-giec.be/Lettre

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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