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Plan de la présentation

- Les projections climatiques de référence DRIAS 2020 et les
nouvelles projections hydrologiques SIM2 pour le projet Explore2

- Acces a l'information régionale du 6° rapport GIEC via l'atlas
interactif

- Comparaison des diagnostics sur les évolutions climatiques pour
la France métropolitaine (et les OM)
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Le nouveau jeu de reference DRIAS-2020
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régionalisées ajustées a la résolution de 8 km e e
représentatives des évolutions en température
et précipitation sur la France

Modele climatique globale Modele climatique régional entre les ]l'éﬂﬂdEE 2071 - 2100 et 1976 - 2005

Evolution de la température - RCPB.5

5
]
Fa
S TTH G
7% Descente diechelle i 3 s ||
. aynaniiGue Méthode statistique 8 km

2 #F' 2
CMIP5 Sélection (1) | EURO-CORDEX Sélection (2) f W f k‘# fﬁf‘f@"
L

34 GCMs 6 GCMs 34 couples 12 couples

CNRM-CM5 GCM / RCM GCM / RCM

EC-EARTH o e

HadGEM2 ZT=3 (3
IPSL-CM5A == METEG
NorEsM. =-=3 FRANCE

NorESM



Le nouveau jeu de reference DRIAS-2020

Caractériser les incertitudes et l'identification de scénarios contrastés

>> Saison estivale (JJA) :
Diagramme AT /AP :

Ecarts éte 2071-2100 - RCP4.5
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Un rapport pour décrire les changements
attendus

http://www.drias-climat.fr/document/rapport-DRIAS-2020-red3-2.pdf

REPUBLIQUE
FRANCAISE
s

LES NOUVELLES PROJECTIONS
CLIMATIQUES DE REFERENCE
DRIAS 2020

POUR LA METROPOLE




Les nouvelles projections hydrologiques SIM2

SAFRAN

\3 ‘3 Ou Prévision,
Projection

Forgage | climatique...

Atmosphérique
SURFEX

(ISBA)

Drainage
[l

SIM2:

Chaine de modélisation SIM version 2,
Composeée de :

- SAFRAN : module d'analyse du forcage
atmosphérique

- SURFEX (contenant le code ISBA) : schéma
de surface, calcule les flux d'eau et d’énergie
au niveau du sol, simule I'évolution du
manteau neigeux

- MODCOU : modeéle hydro-géologique de
Mines-ParisTech, calcule les débits des
rivieres, les niveaux des nappes et les
interactions nappes-rivieres

j DRIAS-2020
@ Usol, ETR,
Neige, drainage,
@ Débits sur 853

ruissellement
stations
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DECOUVERTE

DONNEES ET PRODUITS

Démonsirateur DRIAS-Eau

DRIAS-Eau
Projet Life Eau et Climat
Projet EXPLORE2

Les projections hydrologiques
Les principes des projections hydrologiques
Les incertitudes

Les modeles hydrologiques de surface
Le modeéle de surface : SIM2

Les données disponibles
Les simulations SIM2-DRIAS2020
Variables de surface
Indicateurs hydro

Diagnostics issus des

hydrologiques

L'analyse des simulations hydrologiques

SIM2-DRIAS2020
Elements methodologigues
Evolution des composantes metéorologiques -
précipitation et évapotranspiration potentielle
Evolution des composantes du bilan hydrique
Evolution des debits
Synthése des résultats des simulations SIM2-
DRIAS2020

projections
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’atlas interactif du GIEC

INTERACTIVE ATLAS

SUMMARY FOR POLICYMAKERS (SPM)

TECHNICAL SUMMARY (TS) FREQUENTLY ASKED QUESTIONS (FAQs)

FULL REPORT REGIONAL FACT SHEETS

OUR POSSIBLE

CLIMATE

FUTURES

IPCC WGI Interactive Atlas —
bl

A novel tool for flexible spatial and temporal analyses of much of the observed and projected

climate change information underpinning the Working Group | contribution to the Sixth e

Assessment Report, including regional synthesis for Climatic Impact-Drivers (CIDs). s

| Participate in the user testing survey 59] -

Temperature

Precipitation

Simple (CLIMATE FUTURES)

REGIONAL INFORMATION REGIONAL SYNTHESIS DOCUMENTATION

Advanced

https://interactive-
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MODEL PROJECTIONS

CMIPE

CMIPS

CORDEX Africa
CORDEX Antarctica
CORDEX Arctic
CORDEX Australasia
CORDEX Central America
CORDEX East Asia
CORDEX Europe
CORDEX Mediterranean
CORDEX North America
CORDEX South America
CORDEX South Asia

CORDEX South East Asia

.
IDCC @® IPCC WGI Interactive Atlas: Regional information (Advanced)

MODEL HISTORICAL

© CMIPE
CMIPS
CORDEX Africa
CORDEX Antarctica
CORDEX Arctic
CORDEX Australasia
CORDEX Central America
CORDEX East Asia
CORDEX Europe
CORDEX Mediterranean
CORDEX North America
CORDEX South America
CORDEX South Asia

O CORDEX South East Asia

Uncertainty:
Advan

@ DATASET

Region Set:
WG| reference-re... v

OBSERVATIONS
CRU TS

HadCRUTS

Berkeley Earth

GPCC

GPCP

ERAS

WSES (ERAS adjusted)
Daymet (North America)
E-OBS (Europe)
APHRODITE (Asia)

AGED (Australia)

CMIP6 - Mean temperature (T) Change deg C - Warming 2°C SSP5-8.5 (rel. to 1850-1900) - Annual (34 models)

PALEOCLIMATE

PMIP4

PMIP3

ATMOSPHERE
® Mean temperature (1) @

Minimurm temperature (

Minimum of minimum temperatures (TNn) G)

Frost days (FD) @
Heating degree days (HD)

) Maximum temperature (TX) @

Maximum of maximum temperatures (TXx) @

Days with TX above 35°C (TX35) @)

Bias Adjusted TX35 (O

Days with TX above 405C (TX40) @

Bias Adjusted TX40
Cooling degree days (CD) @

) Total precipitation (PR) @

) Maximum 1-day precipitation (Rxiday) @

Maximum 5-day precipitation (RX5day) @

Consecutive Dry Days (CDD) @

) Standardized Precip Index (SPI-8) @

) Snowfall @

5 Surface ~vind (&

L'atlas interactif du GIEC : information réegionale

OCEAN

O Sea Surface Temperature (SST) @
@® Change (deg C) ) Value (deg C)

O Sea ice concentration
O Sea level rise (SLR

O pH at surface (pH) @

PERIOD SCENARIO BASELINE

QTHER Near Term (2021-2040) O SSP1-2.6 © 1985-2014

O Surface ozone

O Surface PM2.5

Medium Term (2041-2060) 1986-2005

O Population density ()

1850-1900

Long Term (2081-2100)

O €02 anthro. emissions @

Warming 1.5°C SSP5-8.5 1961-1990

Warming 2°C 1981-2010

Warming 3°C

Warming 4°C

Homes  About Guidance License

QUANTITY & SCENARIO
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L'atlas interactif du GIEC : information réegionale

Homewv  About Guidance License

DATASET

Region Set:
Uncertainty:

QUANTITY & SCENARIO

@O 1T ®

®

| K.
CMIP6 - Mean temperature (T) Change deg C - Medium Term (2041-2060) SSP5-8.5 (rel. to 1850-1900) - Annual (34 models)
Regions: Western and Central Europe

<7 Time Series ® GwLPlot Annual Cycle 4 Scatter Plot 1 Table Summary il Stripes |l# Seasonal Stripes

Mean temperature (T) (C

-5 T T T T T T T 1
1850 1965 1980 1895 2010 2026 2041 2056 207 2086 2100
Dotted line: Model  Solid line: P50 (Median)  Gray shading: Selected period  Light / dark area: Spread P10-P80 [ P25-75

Export PDF Export PNG @ ~ Mask: None @
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L'atlas interactif du GIEC : information réegionale

Home v About License

HEAT AND COLD
® Mean air temperature
Extreme heat
Cold spell
Frost

WET AND DRY
©  Mean precipitation
River flood
Heavy precipitation and pluvial flood
Landslide
Aridity
Hydrological drought
Agricultural and ecological drought
Fire weather

Mean wind speed
Severe wind storm
Tropical cyclone
Sand and dust storm

AND ICE
Snow, glacier and ice sheet
Permafrost
Lake, river and sea ice
Heavy snowfall and ice storm
Hail
Snow avalanche

COASTAL
O Relative sea level
Coastal flood
O Coastal erosion
Marine heatwave

Medium confidence of Low confidence in direction Medium confidence of
SELECT MAGNITUDE High confidence of increase increase of change decrease High confidence of decrease Not relevant
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South East Asia (SEA)

AUSTRALASIA
3 Northern Australia (NAU)
Central Australia (CAL)
Eastern Australia (EAU)
Southern Australia (SAU)
New Zealand (NZ)

CENTER & SOUTH AMERICA
Southern Central America (SCA)
North=Western South America (NWS)
Northern South America (NSA)

South American Monsoon (SAM)
Morth-Eastern South America (NES)
South-Western South America (SWS)
South-Eastern South America (SES)
Southern South America (SSA)

EUROPE
Mediterranean (MED)
® Western and Central Europe (WCE)
Eastern Europe (EEU)
Northern Europe (NEU)

NORTH-AMERICA
Northern Central America (NCA)
‘Western North America (WNA)
Central North America (CNA)
Eastern North America (ENA)
North-Eastern North Ame =)
Morth-Western North America (NWN)

SMALL ISLANDS
Caribbean (CAR)
Pacific Small Islands (PAC)

POLAR TERRESTRIAL
Greenland/Iceland (GIC)
Artic North Europe
Russian Arctic (RAR)
Arctic Morthwest North America
Arctic Mortheast North America

a (WAN)

East Antarctica (EAN)

Mean air temperature
Extreme heat
Cold spell

Frost

River flood

Heavy precipitation and pluvial flood
Hydrological drought

Agricultural and ecological drought

Fire weather

Severe wind storm

Snow, glacier and ice sheet
Permafrost

Lake, river and sea ice

Relative sea level
Coastal flood
Coastal erosion
Marine heatwave

Ccean and lake acidity

FUTURE CHANGES
HEAT AND coLD @
High confidence of increase
High confidence of increase
High confidence of decrease
High confidence of decrease
WET AND DRY ()
High confidence of increase
High confidence of increase
Medium confidence of increase
Medium confidence of increase
Medium confidence of increase
WIND &
Medium confidence of increase
SNOW AND ICE (B
High confidence of decrease
High confidence of decrease
High confidence of decrease
COASTAL &
High confidence of increase
High confidence of increase
High confidence of increase
High confidence of increase

High confidence of increase

'atlas interactif du GIEC : Europe WCE

TREND / ATTRIBUTION

Upward trend without attribution

Upward trend with high confidence of attribution

Downward trend with high confidence of attribution

Upward trend without attribution

Upward trend without attribution

Upward trend without attribution

Downward trend without attribution

Downward trend without attribution

Upward trend without attribution

A\ Upward trend without attribution

A\ Upward trend without attribution

Homes  About License
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Differences entre scénario RCP (CMIP5) et SSP (CMIP6)
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Diagnostics 6¢ rapport GIEC & DRIAS-2020 : Températures

DRIAS-2020 (12 sim), France, ref 1976-2005

TempéTator: MOyenne: : &carts des moyennes anmeelles

Ensemble CMIP6 (34 sim), SSP2-4.5, zone

WCE, ref 1981-2010

3! 2071 1 2100 &
8- 43 |,
E 4 a.al -4
§
!3' 27 a2 |a b
E °l E 1.15 % f
@ |
jﬁ“" | % -0 E )
-19 -1 ;
2025 2080 2078 7100 é’t‘ d,r f mne:::el sl ine
Année DRIAS-2020 (RCP4.5) CMIP6 (SSP2-4.5)

2021-2050 +1,2°C [+0,7°C;+1,6°C] +1,5°C [+1,0°C;+2,2°C]
2041-2070 +1,7°C [+0,9°C;+2,3°C] +2,1°C [+1,4°C;+3,1°C]
2071-2100 +2,1°C [+1,6°C;+2,7°C] +3,0°C [+2,0°C;+4,2°C]

Nouvelles simulations CMIP6 plus chaudes que DRIAS-2020 de +0,5°C (en

milieu de siecle) a +1,5°C (RCP8.5 fin de siécle)

DRIAS-2020 (RCP8.5)
+1,3°C [+0,9°C;+1,9°C]
+2,2°C [+1,8°C;+2,9°C]
+3,9°C [+3,2°C;+4,9°C]

CMIP6 (SSP5-8.5)

+1,7°C [+1,0°C;+2,5°C]
+2,7°C [+1,7°C;+3,8°C]
+5,5°C [+3,7°C;+7,5°C]
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Diagnostics 6¢ rapport GIEC & DRIAS-2020 : Précipitations

DRIAS-2020 (12 sim), France, ref 1976-2005 Ensemble CMIP6 (34 sim), SSP2-4.5, zone
I : WCE, ref 1981-2010

2071 -2100 L ag

A
- - 30
.i 2 n 151 [ &
& oy -6 fliia j i
f o “% 4@3 I G R o S Sl e G i b e B
E-m— B4 30 g
g a0 ¥ ¥ ¥ - 20 i =
= 3 i - 80 5
< e 40 e = = s - = p
- HEIS H:lﬂ Eﬂ;'ﬂ 21‘m #’é‘}f Doted ine: Model  Gollt ine: FSD (Medar)  Gray snadng Seciedpenod  Lignt/ant e Sprend PICPED | FISTS
Année DRIAS-2020 (RCP4.5)  CMIP6 (SSP2-4.5) _ _
- - - . . . Nouvelles simulations CMIP6
2021-2050 +2,.8 % [-1,4 %;+6,4 A)] +2.9 % [-1,8 %;+8,7 /o] pI’OCheS de DRIAS'ZOZO pour
2041-2070  +1,6 % [-3,3 %;+7,8 %]  +2,3 % [-1,9%;+7,3 %] I'évolution du cumul annuel et
2071-2100 +2.9 % [-0,8%;+10,9 %] +3,4 % [-2,6%;"'11,6 %] Saisonnier deS préCipitationS (|C|
le RCP4.5)
2041-2070 DRIAS-2020 (RCP4.5) CMIP6 (SSP2-4.5)
Hiver +11,7% [+4,8%;+20 %] +6,6 % [-0,4 %;+14,4 %] -
METEO

Ete -5,3% [-26,3 o/o;'|‘8,4 %] -5,9 % [-16,3%;"'2,8 O/o] FRANCE



Evolution des extrémes de temperature et impacts

DRIAS,’CIimathd = <:> Atlas IPCC : synthése pour WCE et Med
autres études nationales

Ind|Cateur Futur Tend/ CID FUTURE CHANGES TREND / ATTRIBUTION
attribution HEAT AND coLD @)
Temp Hausse Hautsse E?Bei:ture A migbegsenﬁdence o /\ Upward trend without attribution
moy e
. . High fid f U d trend with high
attr|but|on Extreme heat A inlgre:sg ceeEe ~ cgr:\liiegemggnof ;thtribulgon
Extreme Hausse  Hausse | codspel \ High confidence of  Downward trend ”?gth,h"ghI
haud et ecrease conridence ot attribution .
e . . Frost w High confidence of . Medium confidence for Med
attr|but|on UES decrease
Vagues Baisse Baisse et
de froid attribution
gelées Baisse  attribution
gelées
tardives
2021
Synthéses des études attribution sur le territoire national ©)

http://www.drias-climat.fr/accompagnement/sections/204 METEO




Evolution des extrémes sec/humide et impacts

DRIAS,’CIimathd = <:> Atlas IPCC : synthése pour WCE
autres études nationales

Indic Futur Tendances CID FUTURE CHANGES TREND / ATTRIBUTION
Attribution WET AND DRY ®
Cum an RR SUd -stable ou Sud : stable ou River flood /\ High confidence of increase /\ Upward trend without attribution
baiSS-e baiSS'e Heavy precipitation and pluvial flood /\ High confidence of increase A\ Upward trend without attribution
Nord :hausse Nord : stable ou Hydrological drought Medium confidence of increase =~ —
hausse Agricultural and ecological drought Medium confidence of increase /~ Upward trend without attribution
PIUieS eXt SUd . Hausse Med . Hausse Fire weather Medium confidence of increase —_—
Nord : Hausse (attrib en cours)
Ailleurs : stable ou
hausse 5
(attrib sur evt juillet Atlas IPCC : synthese pour MED
2021)
CID FUTURE CHANGES TREND / ATTRIBUTION
Sécheresse  Hausse en Sud : Hausse forte WET AND DRY @
agricole toute région Nord : Variable — s o 4 -
(hOfS RCP26) Mean precipitation W High confidence of decrease —_
River flood gﬂgcdrigggoconﬂdcncc @i W Downward trend without attribution

Feux météo

Débits &
Inondations

Hausse

(maj en 2022)

Voir Explore2

Hausse
(maj en 2022)

Hausse dans le
Nord, baisse dans
le Sud Ouest

Heavy precipitation and pluvial
flood

Aridity
Hydrological drought
Agricultural and ecological drought

Fire weather

Medium confidence of
increase

/\ High confidence of increase
/N High confidence of increase
N\ High confidence of increase

/\ High confidence of increase

Upward trend with medium confidence of attribution

Upward trend with medium confidence of attribution
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Evolution du vent moyen, tempétes et cyclones

DRIAS,’CIimathd & <:> Atlas IPCC : synthése pour WCE
autres études nationales

CID FUTURE CHANGES TREND / ATTRIBUTION
Indic Futur Tendances wine @
Attribution Severe wind storm Medium confidence of increase —
Vent Stable (fortes Nord Ouest et Atlas IPCC Synthese pour MED
moyen incertitudes), Med: baisse ou
baisse en fin de stable
siécle en RCP8.5 Ailleurs : stable CID FUTURE CHANGES TREND / ATTRIBUTION
| WIND &
Tempétes Stable (forteS Nord OueSt : | Mean wind speed N High confidence of decrease W Downward trend without attribution
incertitUdeS), baisse Severe wind storm ng&:{:g confidence of —
baisse en fin de Ailleurs : stable
siécle en RCP8.5 (lien avec le CC
ey Atlas IPCC : synthése pour CAR
Cyclones Hausse des evts Pas de tendance
les plus intenses CID FUTURE CHANGES TREND / ATTRIBUTION
WIND (&
Tropical cyclone Medium confidence of increase —
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MERCI DE VOTRE ATTENTION

Jean-michel.soubeyroux@meteo.fr
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