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La prise de conscience date des années 70 et 80
grace aux modélisateurs du climat : rapport Charney en 1979 :
Sensibilité du climat entre 1,5 et 4,5°C (2 fois plus de CO,)
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IGCMs provide a potential way to improve the 0 interpratation
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Recent simulations (higher resolution) : ECHAM 5 (Werner et al., 2011)



Cartes des pluies dans le monde, carte du monde
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Figure 2.28 | Annual precipitation anomalies averaged over land areas for four

Table 2.9 | Trend estimates and 90% confidence intervals (Box 2.2) for annual precipitation for each time series in Figure 2.28 over two commen periods of record.

Trends in mm yr' per decade
Data 5et Area
19012008 19512008
CRUTS 31001 (updated from Mitchell and Jones, 2005) Global 177 =146 112 2352
GHCNYZ (updated through 2011; Vose et al, 1992) Global 108 =166 -17T=3492
GPCC V6 (Becker et al, 2013) Global 1.48 £ 1.65 -1.54 = 450
Smith et al (2012) Global 1.01 = 064 068+ 2.07




a) Global surface temperature change relative to 1850-1900

°C
: SSP5-8.5
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SSP2.6 4.5 8.5
AR5 1.62.443
AR6 1.82.74.4
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» Model projections indicate that the Hadley Circulation will shift its
downward branch poleward in both the Hemispheres, with associated drying.

» Wetter conditions are projected at high latitudes.



(b) Patterns of change in near-surface air temperature, precipitation and soil moisture

Temperature change Precipitation change Soil moisture change
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Long-term water cycle variables changes for SSP2-4.5 (2081-2100 vs 1995-2014)

(a) Precipitation (b) Evapotranspiration
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(c) Runoff (d) Surface soil moisture
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High model agreement (=80%)
-~ Low model agreement (<80%)



Prec Response (%)

Moyenne annuelle

Hiver (DJF)

Eté (JJA)




(a) Global and regional monsoon domains




Trend in precipitation (mm/day/decade)

Change in precipitation (%)

(b) Historical trend in monsoon precipitation
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Phenomenon and
direction of trend

Likelihood of further changes

Early 21st century

Late 21st century

Warmer and/or fewer
cold days and nights
over most land areas

Likely

Warmer and/or more
frequent hot days and
nights over most land areas

Likely

Warm spells/heat waves.
Frequency and/or duration
increases over most

land areas

Not formally a ssessedk
(11.3}

Virtually certain

Virtually certain %

Very likely

Heavy predpitation events.
Increase in the frequency,
intensity, and/or amount

Likely

Very likely

of heavy predpitation

L ow caonfiden ces {11.3}
Increases in intensity I . k l *
and/or duration of drought l e y

Low confidence More likely than nat in the Westem North Pacific

Inaeases in intense
tropial gyclone activity

(1.3}

and Narth Atlantic!

Mare hikely than nat in some basirs
Lik ey

{146}

Inaeased incidence andfor
magnitude of extreme
high sea level

Likely

Very likely




Climate change is already affecting every inhabited region across the globe,
with human influence contributing to many observed changes in weather
and climate extremes

(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

‘ Increase (41)
. Decrease (0)

O Low agreement in the type of change (2}

O Limited data and/or literature (2)

Confidence in human contribution
to the observed change

eee High
se Medium
e Low due to limited agreement
© Low due to limited evidence




(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

‘ Increase (19)
O Decrease (0]

O Low agreement in the type of change (8)

O Limited data and/or literature (18]

Confidence in human contribution
to the observed change

see High
se Medium
e Low due to limited agreement
© Low due to limited evidence




(c) 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
Type of observed change ]

in agricultural and ecological drought

O Increase (12)
. Decrease (1)

O Low agreement in the type of change (28)

O Limited data and/or literature (4}

Confidence in human contribution
to the observed change

sse High
ee Medium
o Low due to limited agreement
© Low due to limited evidence




INTENSITY increase FREQUENCY per 10 years

10-year event

Frequency and increase in intensity of extreme temperature
event that occurred once in 10 years on average

1850-1900 Present 1°C

Once

+6 °C
+*3 "G
+4 °C
+3 °C
+2°C
+1°C

0

+1.2°C
hotter

in a climate without human influence

Future global warming levels

1.5°C
K A
now likely will likely
occurs occur
2.8 times 4.1 times
(1.8 - 3.2) (2.8-4.7)

+1.9°C
hotter

27C

will likely
occur

5.6 times
(3.8 - 6.0)

+2.6 °C
hotter

4°C

will likely
occur

9.4 times
(8.3 - 9.6)

+5.1°C
hotter

Heatwaves



FREQUENCY per 10 years

INTENSITY increase

10-year event

Frequency and increase in intensity of heavy 1-day
precipitation event that occurred once in 10 years on
average in a climate without human influence

Future global warming levels Heavy

1850-1900 Present 1°C 1.5°C /e 4°C precipitation
® ) .l o o’
Once now likely will likely will likely will likely
occurs occur occur occur
1.3 times 1.5 times 1.7 times 2.7 times
(1.2 - 1.4) (1.4 - 1.7) (1.6 - 2.0) (2.3 - 3.6)
+40%
+30%
+20%
+10%
o i § i
+6.7% +10.5% +14.0% +30.2%

wetter wetter wetter wetter
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Températures

» De 2,1 et 3,9°C (RCP 4,5)
» De 2,7 et 4,9°C (RCP 8,5)
» Plus fort I’été (jusqu’a 6°C)

» Gradient sud-est / nord-
ouest (1°C)

g

» Réchauffement plus
marqueé en montagne

Scénario 8,5 ; 2041 - 2070
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Précipitations

» Moyennes annuelles en hausse (" e
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» Baisse en été de 10 a 20% |
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» Pluies plus intenses
» Evénements méditérranéens Scénario 8,5 ; 2041 - 2070
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Cartes des écarts de cumul annuel de precipitation pour le RCP8.5



Sécheresses

Meteorologiques V-t ..
: :;*'Jﬂ s - |
» Augmentationde 5 a 10 -JJH?:J‘_‘H___ ' vl
jours soit 30 a 50% (sauf X,
RCP 2.6) ¥
» Sud-ouest du pays
notamment sur le pourtour e W
mediterranéen, bassin o -’;; J

aquitain et ouest de la
France (Bretagne, Pays de
Loire)

Sceénario 4,5 ; 2071 - 2100
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Les enjeux liés a I'eau

|

- Aléas plus fréquents et plus
intenses.

Etude Explore 2070 : Y
— Diminution significative
globale des deébits moyens
annuels et des debits
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d) Global mean sea level change relative to 1200
m

Jusgu’a 15 m
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