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Que se passe-t-il en 20237

Ecart a la normale de I'étendue de la
glace de mer antarctique

Températures globales/européennes en été

Summer (JJA) global surface air temperature anomalies
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Summer (JJA) European surface air temperature anomalies
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(Data: ERA5. Reference period: 1991-2020. Credit: C3S/ECMWF)
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Feux dans I'Est du Canada

Des extrémes de tres
grande échelle/intensité
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Précipitations septembre
en Gréce WWA, 2023

(a) 4-day precip (Sep 4-7 2023)
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Ce gu’on en sait et ce qu’on n’en sait pas (1)

June to August

2023

Relative to 1951-1980 average www.BerkeleyEarth.org

Temperature
Anomaly (° C)
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Changement climatique+El Nifio, mais pas
seulement

Autres pistes :

- Législation mondiale sur les émissions
souffrées des bateaux (effet faible)

- Eruption du Hunga Tonga (grande incertitude,
effet faible probable)

- Déstockage de chaleur des océans?

Points de bascule? Aucun élément actuel pour

I'affirmer. Mais questions pour la banquise antarctique

E‘arth'sJ Avepage Tempgrature

Data from Berkeley Earth
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Ce gu’on en sait et ce qu’on n’en sait pas (2)

500 hPa geopeotential heigh average between 3-7 September 2023

2023 inondations méditerranéennes:
Pluies rendues plus fortes par la hausse
des températures en plus d’'une
situation de « blocage en oméga »
avec « goutte froide »

Feux canadiens: risques
météorologiques augmentés
au moins d’un facteur 2 par
le changement climatique

Anomaly in root zone soil moisture (m3/m3) for JUA 2022

2022: Sécheresse en Europe, probabilité 3-4x plus forte aujourd’hui

Il Risques toujours fortement liés aussi a la vulnérabilité !!



Ce qu’on en sait et ce gu’on n’en sait pas (3)
Incertitude sur la vitesse de changement des extrémes de température

. . . '
ERAS TXx Trend (Total) (|mpI|cat|c30n pour l'eau)
'} ‘ * De facon généralisée, les simulations
50 climatiques ne simulent pas des tendances aussi
.5 fortes en Europe de I'Ouest.
' * Cela est du en grande partie a 'augmentation
4.0 de la fréquence des « flux de sud »
* |l n’est pas exclu que ces différences soient dues

99 a une situation exceptionnelle de la variabilité

i .. climatique naturelle sur I'Europe de I'Ouest.

| 95 Exemple de
flux de sud 18
1.0 juin 2022
—- 0.0

Tendances sur 72 ans de la température maximale de chaque
année en été, la plus élevée au monde en Europe de I'Ouest .

Fig. 3: ECMWF an:
pour un réchauffement global de 1°C oo

of the 18 June 2022 00 UTC of the 500 hPa geopotential height (isolines) with
e at 850 hPa. The arrow shows the direction of the large-scale flow, transporting heat




Climate change is already affecting every region across the globe with

human influence contributing to many observed changes in weather and
climate extremes

IPCC WG1 2021

a) Synthesis of assessment of observed change in hot extremes and

confidence in human contribution to the observed changes in the world’s regions
Type of observed change
in hot extremes North

America |
‘ Increase (41)
‘ Decrease (0}

|’ \| Low agreement in the type of change (2}
N

Small
Islands

O Limited data and/or literature (2) ﬁ,’..":fi‘a

Confidence in human contribution Small
to the observed change ( Iskands
eee High - ' ‘
ee Medium )
® Low due to limited agreement
© Low due to limited evidence

Australasia

Type of observed change since the 19505

b) Synthesis of assessment of observed change in heavy precipitation and
confidence in human contribution to the observed changes in the world’s regions

Type of observed change
in heavy precipitation Marth

America
. Increase (17)
U Decrease (0)

Low agreement in the type of change (8}

P Central
| Limited data and/or literature (18) America
~

Confidence in human contribution
to the observed change
eee High
oo Medium
® Low due to limited agreement
© Low due to limited evidence

Type of observed change

in agricultural and ecological drought Marth

America

P -
Increase (12)
~

‘ Decrease (1)

Low agreement in the type of change (28)

.
) Limited data and/or literature (4) :‘":?CL

Small Confidence in human contribution
lslands. to the observed change
eee High

Australasia

®e Medium America
 Low due to limited agreement

© Low due to limited evidence
Type of abserved change since the 19505

¢) 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

Small
Islands

st @

Type of observed change since the 19505

IPCC AR6 WGI




Les évolutions dont on est certains d’ici 2050 des
facteurs climatiques de risque (GIEC 2021, ch12)

Climatic impact-drivers Direction of change
@ Heat Mean precipitation @ Fire weather @ High confidence in increase
z[a)rrn?iugrrig?ty Heavy precipitation @ M i @ High confidence in decrease

@ Snow, ice CE) River flood @ Coastal

“igure 12.11 | Synthesis of the climatic impact-driver (CID) changes projected by 2050 (2041-2060) with high confidence, relative to reference period
1995-2014), together with the sign (direction) of change. Information is taken from the CID tables in Section 12.4. Some CIDs are grouped in order to streamline the



Quelques conclusions pour I'eau, en France

Les événements extrémes récents sont liés aux conditions météorologiques, mais amplifiés et
rendus plus fréquents par le changement climatique; ils seront en augmentation (fréquence et
intensité), et cette augmentation ne pourra étre maitrisée que par la neutralité carbone.

* Pluies torrentielles en augmentation claire et attribuable en général au changement
climatique, mais locales (on ne sait pas prédire ou les catastrophes se produiront exactement)

= Ne plus utiliser seulement les observations passées, adaptation aux pluies extrémes du futur
(compter +7 a +15% par degré de réchauffement)

* Sécheresses en augmentation certaine dans le sud, probable en été dans le Nord avec fortes
variations, du a 'augmentation des températures et vagues de chaleur

* Pluviométrie augmentée en hiver, diminuée en été, forte variabilité

—> Adaptation avec solutions durables aux cas extrémes (2022 et son héritage en 2023 est
archétypale, mais des événements plus forts sont a attendre dans les années/décennies a venir)



Comment sait-on que les extrémes sont liés
au changement climatique?



Attribution du réchauffement global (IPCC, AR6)

b) Change in global surface temperature (annual average) as observed and
simulated using human & natural and only natural factors (both 1850-2020)

°©
2.0 Attribution=
15 * (QObservation d’un

observed

simulated changement

human &
natural

* Simulations « factuelles »
et « contrefactuelles »

05  Meécanisme physique
plausible

f 1
1850 1900 1950 2000 2020



Attribution des extrémes : changement de
probabilités et d’intensité

Diminution de I'lhumidité %
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Estimation changement d’humidité du sol zone racinaire
Entre I'ere préindustrielle et aujourd’hui pour des événements de

méme probabilité que 2022

«<——> Augmentation de 'humidité

Attribution=

* Définition de I'événement (seuil
dépassé, par exemple)

* Observation d’'un changement

* Simulations « factuelles » et
« contrefactuelles » apres
évaluation

* Meécanisme physique plausible



SIXTH ASSESSMENT REPORT

Working Group | - The Physical Science Basis INTERGOVERNMENTAL PANEL ON ClimaTe change

LE GIEC
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Ou : Global

Pourquoi : Fournir aux décideurs des
évaluations détaillées de I'état des
connaissances
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The State of Knowledge
about Climate Change

Special Report
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Auteurs
234 auteurs de 65 pays

28% femmes, 2% hommes

30% nouveaux auteurs
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SIXTH ASSESSMENT REPORT

Working Group | — The Physical Science Basis

Les consequences augmentent avec le degré de réchauffement

c) 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

Relatively small absolute changes

o -
e L <~ 40 30 20 10 0 10 20 30 40 -
regions with dry baseline conditions o o

ange (%) Wetter



SIXTH ASSESSMENT REPORT

. . ‘. lu I/
Working Group | — The Physical Science Basis INTERGOVERNMENTAL PANEL oN ClimaTe chanée  wwo uNEP

Des changements tres significatifs attendus pour la chaleur
humide dans les regions tropicales
2081-2100, SSP5-8.5 2081-2100, SSP1-2.6
(f) Change in # days HI>41°C (d) Change in# days HI>41°C

- cays. vt

15 30 45 60 75 100 150 200

Humid heat: change in #days/year with NOAA index HI>41° (dangerous conditions)



a) Observed widespread and substantial impacts and
related losses and damages attributed to climate change

Water availability and food production Health and well-being

0000060

.ee "ee e
Physical ~ Agriculture/ Animal and  Fisheries Infectious Heat, Mental Displacement
water crop livestock  yields and diseases  malnutrition  health
availability production health and aquaculture and harm

productivity  production from wildfire

Cities, settlements and infrastructure Biodiversity and ecosystems

2220 ©0&

e e s . aee e
Inland Flood/storm Damages Damages
floodingand  induced to infra- to key
associated damagesin  structure  economic
damages coastal areas sectors

Terrestrial Freshwater Ocean
ecosystems  ecosystems ecosystems

Includes changes in ecosystem structure,
species ranges and seasonal timing

b) Impacts are driven by changes in multiple physical climate

conditions, which are increasingly attributed to human influence

Attribution of observed physical climate changes to human influence:

Medium confidence Likely Very likely Virtually certain
oL =X R b
i B — e ©
Increase in  Increase  Increase in Increase Glacier Global sea Upper Increase
agricultural  in fire compound in heavy retreat  level rise ocean in hot
& ecological  weather flooding precip- acidification extremes

drought itation

Rapport de synthese

Key

Observed increase in climate impacts
to human systems and ecosystems
assessed at global level

. Adverse impacts

. Adverse and positive impacts

. Climate-driven changes observed,
no global assessment of impact direction

Confidence in attribution
to climate change
e*« High or very high confidence
e Medium confidence
* Low confidence



Rapport de synthese

— n = — -
Future climate change is projected to increase the severity of impacts :'r""r'l::',:fc‘:'szrs";:"i:: il.tse c;’:i ﬁoﬁzv"a‘::smrias‘s’i'g;‘1::5;?;1“
across natural and human systems and will increase regional differences 9 9
. . . Net zero CO; and net zero GHG emissions can be achieved through strong reductions across all sectors
Examples of impacts without additional adaptation
a) Net global greenhouse A
f{ R ———— W gas (g GHG) emissions |
Risk of /1™ 0% 60 80 100% 2019 amlssions ware

species losses Vs 12% higher than 2610

< £ X .~ Implemented policles result In projected
Percentage of animal "Projected temperature conditions above ? }' n'-f-m'm th, r.‘em o v.'ar-ww{. SvC, with
species and seagrasses the estimated historical (1850-2005) g & | arangeefa.2Cta 3.5°C (medium confidence)
exposed to potentially maximum mean annual temperature = |
dangerous temperature experienced by each species, assuming < |
conditions™-? no species relocation. 8 Key
Ew = Implemented policies
= (median, with percentiles 25-75% and 5-95%)
]
includes 30,652 species of birds, K Limit warming to 2°C (>67%)
mammals, reptiles, amphibians, marine s
fish, benthic marine invertebrates, kill, 2 n J Limit warming to 1.5°C (>50%)
cephalopods, corals, and seagrasses. 8 with no or limited overshoot
b1
% é m— Past emissions (2000-2015)
T
s 2 01—tz g, T Model range for 2015 emissions
b) Heat-humldny 0days 1 10 2 0 1.5°¢C -
s to — +  Past GHG emissicns and uncertainty for
human health & 4 _ 2015 and 2019 (dot indicates the median)
5} . ,"g : ‘\% 00 2060 80 2100
v ) > . . # b) Net global CO, emissions €) Greenhouse gas emissions by
Historical 1991-2005 1.7-2.3°C 2.4 3.1°C 4.2 5.4°C ' g9 4 sector at the time of net zero
Days per year where FProjected regional impacts utiize a global threshold beyond which daily mean surface air temperature and relative humidity may induce B _C0O;, compared to 2019
combined temperature and hypex(hsum.l that poses a risk of mortality, The duration a~d Iﬂltﬂﬁl'y of heatwaves are not p:esemed here. Heat-related health outcomes ki e llustrative Mitigation
humidity conditions pose a risk vary by location and are highly moderated by | and other fima of individual health and

Pathways {IMPs)
of mortality to indiiduals  socio-economic vulnerabilty. The threshold used in these maps is based on asingle study that synthesized data from 783 cases to e

determine the relationship between heat-humidity conditions and mortality drawin largely from observations in temperate climates. § these ar ..ﬁﬁwm
ways to achieve
b= L
]
¢) Food production >
impacts
) —]ret ze - y
- 1
: 0w & 9 2 g g I
-0 i =
2080 2100 E’ = ﬁé = = =
1) Maize yield* - . n
c1) Maize yie
Changes (y%) inyiekd 1.6 -2.4°C 3.3-4.8°C c) Global methane (CH,) emissions o
9 i *Projected regional impacts reflect biophysical responses to changing temperature, precipitation, solar radiation, humidity, wind, and CO; Key Non-C0; emissions.

enhancement of growth and water retention n currently cultivated areas. Models assume that irrigated areas are not water-limited. I Transport, industry and buildings
Models do not represent pests, diseases, future agro-technological changes and some extreme climate responses B Enecoy supply (including electricity)

7 Land-use change and forestry

@ MtCH.fyr

Areas with little or no
c2) Fisheries yield® production, or not assessed
Changes (%) in
maximum catch
potential

2020 2040 2060 2080 2100
27 Areas with model disagreement

B
0.9-2.0°C 3.4-5.2°C d) Net zero CO, will be reached

. . . before net zero GHG emissions
*Projected regional impacts reflect fisheries and marine ecosystem responses to ocean physical and biogeochemical conditions such as

temperature, oxygen level and net primary production. Models do not represent changes in fishing activities and some extreme climatic re — GHG
conditions. Projected changes in thea Arctic regions have low confidence due o uncertainties associated with modeliing multiple interacting 15% 1€0;
drivers and ecosystem responses : GHG |

2 2040 20e0 080 2100

Year of net zero emissions.




HAUT CONSEIL
CLIMAT

RAPPORT GRAND PUBLIC 2023

Le Haut conseil pour le climat pré pport annuel « Acter

lement

Purgence, engager les mayens », publ

destinée & 1oute personne souhaitant <1

former sur I'sction publique climatique en France

e de man gopique ks principaux points du rappor annucl

En selze page ilustrées, e rappore grand public pré
2023

pse des impacts récents du changement cimatique et des limites actuelles de la prévention et de la gestion

émissions de gz & efet de serre et des politiques associées, des budgets carbone, des leviers pour Faction

climatique nationale et internationale,
“Les recommandations du Haut conseil paur le climat pour améliorer Faction publique en re de dimat.
Télécharger le rapport complet #

vt Houn sosas ot s ot

https://www.hautconseilclimat.fr/publications/rapport-grand-public-2023/
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