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1988: creation du GIEC: émanation du WMO et de 'UNEP pour
donner aux décideurs une source d’information objective sur

 WGI: Les causes du changement climatique

 WGII: Les impacts environnementaux et socio-économiques potentiels
 WGIII: Les options possibles pour y répondre

1990: FAR GES anthropiques causent une augmentation de Ts

1995: SAR augmentation de Ts et du niveau de la mer sans precedent dans
I’histoire. GES causent une hausse du niveau de la mer

2001: TAR GES et aerosols anthropiques sont responsables de Ts depuis 50 ans.
Ces changements se poursuivront dans le future. Ts et niveau de la mer augmente
pour tout scenario futur

2007: AR4 le réchauffement pourrait amener & des changements climatiques
abrupts selon le scenario d’émissions. Une hausse rapide du niveau de la mer de
plusieurs metres en qq siecle ne peut étre exclue

2014: ARS5 Tinfluence humaine est le facteur majeur des changements du climat depuis
50 ans et ceux du futur. Plus on attend pour réduire les émissions plus ce sera cher
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Le role du CNES
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Essential Climate Variables

sorce ‘\ AuraiAquaZegrs Domain
& .
quirsear m Surface: Air temperature, Precipitation, Air pressure, Surface
Req u I re ents Atmo- radiation budget, Wind speed and direction, Water vapour.

spheric Upper-air: Earth radiation budget (including solar irradiance), Upper-

to meet the needS (over land, ; air temperature, Wind speed and direction, Water vapour,

sea and Cloud properties.
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of the CC scientific and
operational community

ice) Composition: | Carbon dioxide, Methane, Ozone, Other long-lived
greenhouse gases, Aerosol properties.

Surface: Sea-surface temperature, Sea-surface salinity, Sea level
Sea state, Sea Ice, Current, Ocean colour (for biological
Oceanic activity), Carbon dioxide partial pressure

Sub-surface: Temperature, Salinity, Current, Nutrients, Carbon, Ocean
tracers, Phytoplankton.

River discharge, Water use, Ground water, Lake levels, Snow cover, Glaciers
and ice caps, Permafrost and seasonally-frozen ground, Albedo, Land cover

Terrestrial | (including vegetation type), Fraction of absorbed photosynthetically active
radiation (FAPAR), Leaf area index (LAIl), Biomass, Fire disturbance, Soil
moisture




Le role du CNES
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Requirements

of the futur space segment
@Q'\ of the climate observing
system

DIA/PASO
DSO/SI
DNO/OT

MERCATOR,
CLS,
Noveltis, ...

Essential Climate Variables
(ECVs)

Domain Essential Climate Variables
Surface: Air temperature, Precipitation, Air pressure, Surface
Atmo- radiation budget, Wind speed and direction, Water vapour.
spheric Upper-air: Earth radiation budget (including solar irradiance), Upper-
(over land, air temperature, Wind speed and direction, Water vapour,
seaand Cloud properties
ice) Composition: | Carbon dioxide, Methane, Ozone, Other long-lived
greenhouse gases, Aerosol properties.
Surface: Sea-surface temperature, Sea-surface salinity, Sea level
Sea state, Sea Ice, Current, Ocean colour (for biological
Oceanic activity), Carbon dioxide partial pressure
Sub-surface: Temperature, Salinity, Current, Nutrients, Carbon, Ocean
tracers, Phytoplankton.
River discharge, Water use, Ground water, Lake levels, Snow cover, Glaciers
and ice caps, Permafrost and seasonally-frozen ground, Albedo, Land cover
Terrestrial | (including vegetation type), Fraction of absorbed photosynthetically active
g veg ype Y y
radiation (FAPAR), Leaf area index (LAl), Biomass, Fire disturbance, Soil
moisture
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Le changement climatique

La surface de la
terre est réchauffée
par le soleil et réflé-
chit la chaleur dans

I'espace

Rayonnement
regu par la planéte:
342 Watts/m?

Rayonnement IR)

Les Gaz a effets de
serre présentdans
__ — I'atmosphére retiennent
Une partie de une partie de la chaleur
I'énergie est
réfléchie dans -

l'espace _ 2

Under climate change
Net =Energy in - Energy out



Le réchauffement global

CARTH'S ENERGY IMBALANCE : .
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Les impacts du changement climatique
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Les conséquences dans 'océan et la cryosphere

Historical (observed) Historical (modelled) Projected (RCP2.6) Projected (RCP8.5)
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Attrbution

Les impacts sur les écosystemes
et les sociétés humaines
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and polar High Mountrain Lati- _ Southern  New Canada  Alps and Scandi; Russian Canada and
land regions Asia ? tudes’ Andes  Zealand and USA Pyrenees Caucasus navia lceland  Arctic  Alaska® Greenland Antarctica
Water availability oo
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Zincluding Hindu Kush, Karakoram, Hengduan Shan, and Tien Shan; * tropical Andes, Mexico, eastern Africa, and Indonesia;
“includes Finland, Norway, and Sweden; * includes adjacent areas in Yukon Territory and British Columbia, Canada; ® Migration refers to an
increase or decrease in net migration, not to beneficial/adverse value.
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Attrbution

Les impacts sur les écosystemes
et les sociétés humaines

Observed regional impacts from changes in the ocean and the cryosphere

Ocean

Gases
changes

Greenhouse
Physical

Temperature
Oxygen
Ocean pH
Sea-ice extent
Sea level

Ecosystems

Climate
Change

Upper water column
Coral

Coastal wetlands
Kelp forest

Rocky shores

Deep sea

Polar benthos
Sea-ice-associated

Human systems and
ecosystem services

Fisheries
Tourism
Habitat services

Transportation/shipping
Cultural services |

Coastal carbon
sequestration
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" Eastern Boundary Upwelling Systems (Benguela Current, Canary Current, California Current, and Humboldt Current); {Box 5.3}
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Les causes de la hausse du niveau de la mer global
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La hausse du niveau de la mer
sur le XXeme gjacle
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Les processus qui font varier le niveau de la mer
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La hausse regionale du niveau de la mer
sur le XXe¢me gjécle
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projections de la hausse du niveau de la mer global
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Why should we worry about Antarctica?

snow accumulation

warm marine air

Thwaites Glacier
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pinning point?
grounded marine-based ice
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subglacial water

basal traction
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Adapted from Scambos et al. 2017



La projection du niveau de la mer
sur le XXI®™e sjecle
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RCP 2.6

RCP4.5

RCP 8.5

La projection du niveau de la mer
sur le XXI®me sjecle
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Global mean sea level (m)

La projection du niveau de la mer
au dela le XXI®me gjécle et incertitudes profondes
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Sea level height and recurrence frequency

La projection des évenements extrémes
de niveau de la mer au XXI®™e giécle

(a) Schematic effect of regional sea level rise on
projected extreme sea level events (not to scale)
Historical Centennial extreme sea-level

Events (HCEs) become more common
due to sea level rise
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De combien faut-il s’adapter?

Historical

Centennial RCP2.6 RCP8.5

Event (m) (m) (m)
Cuxhaven 5.28 5.72 6.08
New York 2.13 2.76 3.17
Buenos Aires 3.14 3.54 3.89
Fiji 1.36 1.91 2.39
Papeete 0.58 1.07 1.48

Information for all sites available in chapter 4 and the supplementary information to the chapter
((SM4.1 and SM4.2)



Evolution du risque dans le futur

Global mean Relative
sea level rise , sea level rise Risk to coastal geographies at end of century
relative to present day ---------------
I | v/
Observations RCP2.6 RCP8.5 :
-
~110 cm / RCP8.5 (Upper likely range) 7
~84 cm/RCP8.5 (Medign) .
~43 cm / RCP2.6 (Median) ____l I
0 cm / present day
19|00 19'50 202)0 20'50 21 bO Resource-rich Urban atoll Large tropical Arctic
coastal cities islands agricultural deltas communities

Present day = 1986-2005; End of century = 2081-2100

Information on how to adapt to sea level rise is available in chapter 4

Scenarios

No-to-moderate response

Maximum potential response

Level of additional risk
due to sea level rise

Very high

High

Moderate

Undetectable

I I Range of sea level
across case studies



Réponse au risque par adapation et atténuation

(b) Risk reduction and time gained through adaptation and mitigation

Very high Large tropical Arctic Urban
Rmd' agricultural deltas communities atoll islands
High
. e ll |
Moderate — gu — 1 - = >®
1986-2005 2100 19852005 2100 19852005 2100 1985-2005 2100

Legend: schematic explanation of panel (b)

' In a comparison of the two trajectories (with ambitious or limited adaptation) for each RCP the window delineated by the horizontal
Levels bidrectional arrow (black stands for blue or red) illustrates the time gained below 2100 risk levels due to adaptation
of risk

— High emisskon scenano

arrows) is reflected in the difference between risk levels reached by the same emission patway
with ambitious or limited adaptation

_— Risk reduction per RCP: The magritude of reduced risk (black stands for vertical blue or red
—— Low emission scenario )

Total risk reduction by 2100 throush combined adiptation and mitigation measires results fom
@ the difference beaween risk leveks undir RCPS.5 with Imited adapraton and under RCP2.6 with

1986-2005 2100

Information on how to adapt to sea level rise is available in chapter 4



Conclusion

* Ce que nous constatons, c'est que le changement climatique
induit par 'homme a une empreinte majeure sur les
systemes dont nous dépendons - du sommet des
montagnes au fond de l'océan. Ces changements se
poursuivront pour les générations a venir.

* Plus nous agirons tot, plus nous serons en mesure de faire
face aux changements inévitables, de gérer les risques,
d'améliorer nos vies et d'assurer la soutenabilité des
écosystemes et des populations du monde entier -
aujourd'hui et a 1'avenir.

e Si nous ne reduisons pas rapidement nos émissions nous ne
sommes pas a l'abri d’autres trés mauvaises surprises



Planches supplémentaires



Les émissions de Gaz a effet de Serre
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ERF (Wm)

Le forcage radiatif associé
aux émissions de Gaz a effet de Serre
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La projection des évenements extrémes
de niveau de la mer au XXI®™e giécle

c) Scenario-difference

The difference map shows locations where the HCE becomes annual at least 10 years earlier
under RCP8.5 than under RCP2.6.
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