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l. Le lien climat / énergie

Objectifs :

- Comprendre le lien entre gaz a effet de serre et les
énergies fossiles
- ldentifier quels secteurs émettent quels gaz a effet
- de serre
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l. Le lien climat / énergie

Constat: Le réchauffement climatique actuel est causé par
I’augmentation de la concentration en gaz a effet de serre dans

I’atmosphere :
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l. Le lien climat / énergie

Source : Our World in Data & https://jancovici.com/changement-

climatique/gaz-a-effet-de-serre-et-cycle-du-carbone/quels-sont-les-

gaz-a-effet-de-serre-quels-sont-leurs-contribution-a-leffet-de-serre/

Les activités humaines font augmenter la concentration de
difféerents GES dans I'atmosphere : le dioxyde de carbone (CO,),

le méthane (CH,), le protoxyde d’azote (N,O), ’'Ozone (O,), les
chlorofluorocarbures (CFC)...

iﬁﬁﬁﬁ? Le CO, est le principal

40 00, O, N0 O, i ’ contrlbutem_' au_
rechauffement climatique
T anthropique

Global greenhouse gas emissions by gas .

Greenhouse gas emissions are converted to carbon dioxide-equivalents (CO,eq) by multiplying each gas

100-year 0101) al warming potential’ value: the amount of warming one tonne of the gas would create Telative to

F-gases
one fonne of C 0, over a 100-year timescale. This breakdown is shown for 2016. (HFCs. CFCs. SF,)
2.1%

Carbon dioxide (CO,) Methane (CH,)

74.4% L5

\
Nitrous oxide (NQO)

6.2%
OurWorIdlnData org - Res chh md data to make progress against the world’s largest problems.

urce: Climate Watch, the World | urces Institute (2020). icensed under CC-BY by the author Hannah Ritchie.
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l. Le lien climat / énergie Les ordres de grandeur et unités des concentrations de GES
dans I'atmosphere
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En 1800, ~280 ppm de CO, dans I'atmosphere
En 2021, ~420 ppm de CO, dans I'atmosphére soit 0,042 % des
molécules de I'atmosphére

=> 140 ppm d’augmentation soit +50 % en 220 ans

uuuuuuuu

Source : Forster et al. 2007



nergie Evolution de la concentration en CO, atmosphérique
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l. Le lien climat / énergie Les ordres de grandeur et unités des concentrations de GES
d a n S I ,atm OS p h é re Global warming potential (GWP) of various

greenhouse gases over a 100-year period

Emission de gaz a effet de serre -

exprimées en tonne equivalent CO,

(teqCO,) ou en tonne de Carbone (1

teqCO, = 0,27 tC) quel que soit le gaz

considéré.

A titre indicatif, 1t de méthane (CH,) =

25 teqCO,, 1t de protoxyde d'azote

(N,O) = 298 teqCO,, 1tde CFC =120 A

a 22000 teqCO, e Gm e R
Global greenhouse gas emissions by gas |
Greenhouse gas emissions are converted to carbon dioxide-equivalents (CO,eq) by multiplving each gas by its

100-year ‘global warming potential’ value: the amount of warming one tonne of the gas would create relativeto ¢,
one tonne of CO, over a 100-year timescale. This breakdown is shown for 2016. >

Carbon dioxide (CO,) Methane (CH,)

74.4% S

Nitrous oxide (N, O

OurWorldinData.org

Source : Our World in Data &

https://lwww.ipcc.ch/site/assets/uploads/2018/02/ar4-wg1-chapter2- D ,oa Vi e n n e nt c es g a Z a‘ eﬁet d e S e r r e ?

1.pdf



l. Le lien climat / énergie D’ou vient le CO, anthropique ?

1SS Our World
Global CO2 atmospheric concentration CO2 emissions by sector, World, 2016

Global mean annual concentration of carbon dioxide (CO,) measured in parts per million (ppm). = Change country

42 0 World
400ppm p p m Electricity & Heat 15.01 billion t
380 ppm Transport _ 787 billent
Manufacturing & Construction _ 6.11 billiont
360 ppm
Buildings - 2.72billiont
340 ppm
Land Use Change & Forestry - 2.68 billiont
320 ppm Industry 1.46 billion t
300 pp 280 p p m Other fuel combustion . 613 milliont
Fugitive emissions I 239.18 milliont
280 ppm -
1749 1800 1850 1900 1950 2000 2018 0t 2billiont 4billiont 6billiont 8billiont 12 billion t
Source: NOAA/ESRL (2018) OurWorldinData.org/co2-and-other-greenhouse-gas-emissions/ ¢ CC BY Source: CAIT Climate Data Explorer via. Climate Watch OurWorldInData.org/co2-and-other-greenhouse-gas-emissions ¢ CC BY

Annual CO2 emissions, 2016

Carbon dioxide (CO,) emissions from the burning of fossil fuels for energy and cement production. Land use change is
not included.

World

=~ 90 % des émissions
de CO, sont liées aux
ressources fossiles
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ot 100 million t 500 million t 2.5 billiont 7.5 billiont

. . . A No data 50 milliont 250 milliont 1billiont Sbilliont >10billiont
Source : https://jancovici.com/changement-climatique/les-ges-et- ]| [ 1 —

nous/comment-evoluent-actuellement-les-emissions-de-gaz-a-effet-

q Source: Global Carbon Project OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ ¢« CC BY
de-serre/ & Our World in Data Note: CO, emissions are measured on a production basis, meaning they do not adjust for emissions embedded in traded goods.




l. Le lien climat / énergie D’ou vient le CH, anthropique ?

i i Our World
Methane (CHa) atmospheric concentration Methane emissions by sector, World, 2016

Methane (CH,) emissions are measured in tonnes of carbon dioxide equivalents (CO,e) based on a 100-year global
Global annual averaged atmospheric concentration of methane (CH,), measured in parts per billion (ppb).

1850 ppb

1,800 ppb World
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fertere _ st
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400 ppb 7 0 0 p p b Land use change and forestry - 436.96 million t

1,600 ppb
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1,000 ppb

800 ppb

200 ppb
Industry | 9.19 milliont
Oppb
1750 1800 1850 1900 1950 2000 2018 0t 500milliont 15billiont 2billiont 2.5 billiont 3 billiont
Source: European Environment Agency (EEA) & National Oceanic and Atmospheric Administration (NOAA) . . . . S . et
OurWorldinData.org/co2-and-other-greenhouse-gas-emissions » CC BY ! Source: CAIT Climate Data Explorer via. Climate Watch OurWorldInData.org/co2-and-other-greenhouse-gas-emissions ¢ CC BY

Methane emissions, 2016

Methane (CH,) emissions are measured in tonnes of carbon dioxide equivalents (CO,e) based on a 100-year global
warming potential value.

=~ 30 % des émissions
de CH, sont liées aux
ressources fossiles

Nodata Ot 10milliont  50milliont 100 milliont 50milliont 100 milliont 500milliont  >1billiont
]| [ [ I

Source : https://www.globalmethane.org/documents/analysis_fs_fr.pdf

H Source: CAIT Climate Data Explorer via. Climate Watch OurWorldInData.org/co2-and-other-greenhouse-gas-emissions ¢ CC BY
& Our World in Data Note: Emissions from land use change and forestry are included.
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I D’ou vient le N,O anthropique ?

Nitrous oxide emissions by sector, World, 2016

Nitrous oxide (N,O) emissions are measured in tonnes of carbon dioxide equivalents (CO,e) based on a 100-year
global warming potential value.

Nitrous oxide (N20) atmospheric concentration

Global annual averaged atmospheric concentration of nitrous oxide (N;O), measured in narte ner hillinn (nnh)

340 ppb /v

# Change country
320 ppb
310 ppb Agriculture 2.29 billion t
300 ppb + 2 6 % Other fuel combustion 280.52 milliont
290 ppb 244.28 milliont
280 ppb
Waste 139.81 million t
270 ppb
Land use change and forestry 97.14 million t
2o 270 ppb
250 ppb . " ' Fugitive emissions | 6.43 milliont
1750 1800 1850 1900 1950 2000 2016
b 2ses Experi ot 500 million t 1billiont 1.5 billiont 2billiont
Source: CAIT Climate Data Explorer via. Climate Watch OurWorldInData.org/co2-and-other-greenh: g iSsil * CCBY
Nitrous oxide emissions, 2016 Tl
Nitrous oxide (N,O) emissions are measured in tonnes of carbon dioxide equivalents (CO,e) based on a 100-year global warming potential value.
| World v|
= 20 % des émissi
~ o des emissions
[ 4
de N,O sont liées aux
ressources fossiles
No gata ot 10 million t 50 milliont 100 million t 500 million t 1 billiont
Source: CAIT Climate Data Explorer via. Climate Watch Our Dat: 2-and-other-gr ga: issions e CC BY

Note: Emissions from land use change and forestry are included.



l. Le lien climat / énergie

Source : Our World in Data & JM Jancovici 2020
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l. Le lien climat / énergie En résumeé :

- Le rechauffement climatique actuel est causé par
I’laugmentation de la concentration en gaz a effet
de serre dans I’'atmosphere (exprimée en ppm ou
ppb).

- Les principaux GES anthropiques sont le dioxyde de

carbone (CO,), le méthane (CH,), protoxyde d'azote
(N,O) et les gaz fluorés (CFC).

- La combustion de ressources fossiles est
responsable de plus de 70 % des émissions de

GES anthropiques (+ agriculture, deforestation,
gestions des déchets, gaz réfrigérants...)

uuuuuuuu




l. Le lien climat / énergie

Qu'avez vous retenu?

- Pouvez-vous nommer 3 GES ?

Pouvez-vous donner la définition d’un GES
anthropique ?

Pouvez-vous donner les sources principales du
CO, anthropique?

- Et le méthane (CH,), d’ou vient-il ?

Enfin, quelles sont les sources du protoxyde
d’azote (N,O) ?

uuuuuuuu




