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Etat des lieux

v’ Evolution de la température moyenne a la surface de la Terre
v’ Evolution du niveau moyen des mers

v’ Evolution de la composition atmosphérique

v’ Evaluation de I'influence humaine

v’ Projections



Changement de température moyenne
a la surface de la terre
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Temperature anomaly [°C]
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Zoom depuis 1980

Global temperature change since pre—industrial (likely lower bound)

——HadCRUT4.4
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—— NOAA GlobalTemp
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v’ 2015 is >1°C above
pre-industrial level
(1720-1800)

v" Trend since 1900:
~0.9-1°C

v" Trend since 1970 :
0.17-0.18°C per decade

v" Decadal prediction
+ Interdecadal Pacific Osc.
larger rates 2013-2022



Changement de contenu
de chaleur des océans
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Niveau des mers

Latest MSL Measurement
20 July. 2016 +3.41 mm/yr
Reference GMSL - corrected for GIA
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Anomaly (°C)

Contexte paléoclimatique

Global Surface Temperature

CH:[ I
! Current
b interglacial Modern Era
last Me period >
L interglacial /I/V/\'—-I\_\_\/‘\
period
.F (130-115
kyr BP) /

10000 8000 6000 4000 2000
Age (yr BP)

0



Composition atmosphérique

330 |

400%
390 Carbon
380 |
370 |
360j
350 |

Parts per million (ppm)

340 |
330 |

1850

(CO,)

Dioxide

1975 1980 1985 1990 1995 2000 2005 2010 2015

1800 Methane

CH
1750 (CH.)

Parts per billion (ppb)
> 3
(3, o
o o

°
1600 L

1550 - ' ~
1975 1980 19

NOAA

85 1990 1995 2000 2005 2010 2015

|

Parts per billion (ppb)

Parts per trillion (ppt)

325 |

320 |

315 |

310 |

305 |

300 |

295 -

Nitrous Oxide
(N20)

1975 1980 1985 1990 1995 2000 2005 2010 2015

600

500

400

300

200

100

0

L

CFC-12

CFC-11

HFCLM/

1975 1980 1985 1990 1995 2000 2005 2010 2015



Effet sur le climat :
forcage radiatif
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Taux de croissance du forgcage
radiatif anthropique

Greenhouse gas effective radiative forcing
growth rate (W/m?/yr)
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Influence humaine :
tendance de température

Attribution of 1950-2010 warming trend to drivers
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Influence humaine :
évenements extremes

HIGH

Confidence in capabilities for attribution of
specific events to anthropogenicclimate change

LOW

LOW 1 HIGH

Capacités des modeles de climat
Observations disponibles

Mécanismes physiques

>

Understanding of effect of climate change on event type

NAS Report, Attribution of extreme
weather events, 2016



Trajectoires
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Trajectoires, réponses du climat

Emissions
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v’ Prise en compte des forcages
(e.g. aerosols)

v Rétroactions, réponse
transitoire, sensibilité du
climat (e.g. nuages)

v’ Rétroactions climat — cycle du
carbone
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Objectifs de long terme et simulations
CMIP5

Moyennes glissantes sur 30 ans
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Objectifs de long terme et simulations
CMIP5

RCP2.6 RCP4.5 RCP8.5
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v' Nécessité d’avoir davantage de simulations (ensembles)

v Réponse transitoire du climat

v Développement de nouveaux scénarios (SSP)

v Importance des scénarios pour les conséquences régionales
(aérosols ; usage des terres)

Vautard et al, ERL, 2014




Temperature

Réponse du climat

2081-2100

(°C per °C global mean change)
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Réponse du climat

Extrémes chauds (Knutti et al, NCC, 2016)
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AR5 : climate response

Precipitation 2081-2100
: Climate response
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AR5 : climate response

(Schleussner et al, NCC, 2016)
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pH

8.00

AR5 : climate response

New knowledge : high risks for warm water
corals, bivalves, fin fish fisheries... for <2°C

(Gattuso et al, Science, 2015)
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AR5 : climate response

New knowledge : Antarctic ice sheet
dynamic instability (>RCP4.5)

(De Conto & Pollard, Nature, 2016)
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v’ Glaciers at 1.5 or 2°C?

v’ Arctic / Antarctic sea ice?
v Permafrost carbon feedbacks?
v’ Cyclones?

Global surface temperature change (° C)
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AR5 : climate response

New knowledge : Antarctic ice sheet
dynamic instability (>RCP4.5)

(De Conto & Pollard, Nature, 2016)

Threshold for Greenland
deglaciation?
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Number of abrupt events

Risques d’évéenements abrupts : analyse des

simulations CMIP5

Catalogue of abrupt shifts in CMIP5 climate model projections
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Quels conséquences en cas d’accélération de la fonte
de calottes de glace polaires

Changement de température simulé

—o -7

Hansen et al, ACP, 2016

Ralentissement circulation
thermohaline

Modification de la température
a la surface des océans

Impacts sur formation tempétes
Réchauffement de subsurface

pres de I’Antarctique et impacts
sur la fonte des plateformes de glace



Cumulative CO, emissions between 2011 and 2100 (Gt CO,)
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Notion de « budget carbone »

Temperature anomaly relative to 1861-1880 (°C)
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Global annual GHG
emissions (Gt CO,-eq yr")
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Quelles sont les trajectoires de mitigation
compatibles avec un réchauffement <2°C?

>5°C

4-5 °C

3-4 °C

Holding warming to below 2 °C |
with 50%-66% probability
from INDC levels in 2030

2.5-3°C

Unconditional 2-2.5°C
2025 and 2030 °
INDC ranges 1.5-2°C
<1.5°C
2020 2040 2060 2080 2100
Year

Rogelj et al, Nature, 2016

v" How would overshoots
affect Earth system
responses?

v" What are the
biophysical implications
and limits of negative
emission options?



Trajectoires, réponses du climat, impacts

Global greenhouse gas emissions Radiative perturbation
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Développements
en cours

Clouds /
Chemistry/  circulation Ocean/
aerosols sea ice

Shortterm
hindcasts

Characterizing
forcing

Paleo

dimate |G Scenarios
Land SR \ 7  Decadal
& v prediction
Carbon Regional climate /
cycle Geo- extremes
engineering

Climate

2100 forcing level (W/m?)

ScenarioMIP for CMIP6, O’Neil et al, GMD Discussion 2016
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Prochains rapports du GIEC

v’ Structure
v Rapports spéciaux 2018-2019

v Rapport complet 2021-2022



@ & IPCC Structure

wMo UNEP
«  UN body IPCC Plenary
* Intergovernmental Panel IPCC Bureau
(195 member States) IPCC Executive Committee

Working Working Working Task Force
Group | Group |l Group Il on
National
The Physical Climate Change Mitigation Greenhouse
Science Basis Impacts, of Gas

Adaptation and Climate Change Inventories
Vulnerability (TFI)

TSU TSU TSU TSU
(France) (Germany) (UK) (Japan)

Authors, Contributors, Reviewers

 International scientific, technical and socio-economic expertise IDCC

'
INTERGOVERNMENTAL PANEL oN Climate chanee WMo UT\IE

a‘«
vk



Trois rapports spéciaux

greenhouse gas emission pathways in the context of sustainable development and

E impacts of global warming of 1.5 2C above pre-industrial levels and related global
eradication of poverty (SR1.5)

3 Climate change and oceans and the cryosphere (SROCC)

- Climate change, desertification, land degradation, sustainable
*’m‘j‘a‘ land management, food security, and greenhouse gas fluxes
. in terrestrial ecosystems (SR2)




SR1.5: timeline

Governments

Science Community Authors of SR1.5
IPCC 43 - Decision to undertake SR1.5

2016
April

IPCC 44 - Approval of Outline

Oct
Nomination and Selection of Experts
2017
\/
Preliminary Draft
\/
July
First Order Draft
Oct — S 1D Mitted
2018
Jan

April _Accepted

June

Sept
(]
Literature to be assessed: submitted by October 2017 to be included in the I C C 4
Second Order Draft for review, and accepted by April 2018 to be included in the {@ (“w

Final Draft review. INTERGOVERNMENTAL PANEL oN Climate chanee wMo UNEP



SR1.5 - Outline from Scoping Meeting

Noted at 52nd Session the IPCC Bureau:;
Submitted for consideration to the 44th Session of the IPCC, 17-20 October 2016

Front Matter (2 pages)

Summary for Policy Makers (15-20 pages)

. Framing and context (15 pages)

. Mitigation pathways compatible with 1.5°C in the context of
sustainable development (40 pages)

. Impacts of 1.5 °C global warming on natural and human systems (60 pages)

. Strengthening the global response to the threat of
climate change (40 pages)

. Approaches to implementing a strengthened global response to
the threat of climate change (20 pages)

. Sustainable development, poverty eradication and
reducing inequalities (40 pages)

Up to 10 boxes integrated case studies/regional and cross-cutting themes (20 pages)
FAQs (10 pages)
TOTAL: (247/267 pages)

IDCC

INTERGOVERNMENTAL PANEL oN ClimaTe chanege




Outline of AR5, WGI

Introduction Chapter 1
Observations and paleoclimate Information Chapters 2, 3,4, 5

Process understanding : carbon and BGC, clouds and aerosols
Chapters 6, 7

From forcing to attribution of climate change : forcings, model evaluation, D&A
Chapters 8, 9, 10

Future climate change and predictability Chapters 11, 12
Integration : sea level, climate phenomena Chapters 13, 14
Atlas of global and regional climate projections

WGII Part B (regional aspects)

IDCC

INTERGOVERNMENTAL PANEL oN Climate chanee
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2015

2017

2018

2019

2020

2021

April
2021

Préparation du rapport complet

Science Community

Lead Authors of WGI

Governments

Approval of Outline

\

Nomination and Selection of Experts
\/

Preliminary Draft
|/

First Order Draft

IDCC

INTERGOVERNMENTAL PANEL oN Climate chanee
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Government Review
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Considerations for the AR6, WGI

From global to regional aspects, strengthen regional asssement (extreme events
incl. attribution)

Focus on process-based understanding (WCRP grand challenges)

Involve social scientists (perception, indigenous knowledge, history of climate
research)

Inform adaptation strategies including internal variability and response to natural
and anthropogenic forcings (e.g. major volcanic eruptions)

Consider stake-holder and end-user needs in scoping
More authors from DC and EIT

Grow capacity and develop communication skills of authors

IPDCC )

. 1! \L!’
INTERGOVERNMENTAL PANEL oN ClimaTe changee wmo UNEP
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Perturbation du cycle du carbone

CO:, flux (Gt CO./yr)
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Data: CDIAC/NOAA—ESRL/GCP/JQOS et al 2913/Khativya|a et al 2|O13 .
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