
Climate Change: From Global 
Alert to Local Studies

Hervé Le Treut

Université Pierre et Marie Curie / CNRS
Institut Pierre‐Simon Laplace

Montpellier
March 16‐18, 2015



Greenhouse Gas emissions do not slow 
down: the example of CO2  (in Gt C per 
year – Gigatons of Carbon per year) 
(International Energy Agency)

International Energy Agency

Earth Summit 
Rio 1992 



Le climat dans lequel
se sont développés nos 
civilisations: une situation
très particulière

10 000 ans 
de « quasi-stabilité » 
et quelques décennies de
changement

GIEC/IPCC
2007

Abrupt modification of a millenia‐old balance: 



The  IPSL « Earth System Model » : a numerical world 

Source: J.-L. Dufresne





Two sets of emission scenarios : (1)  « policy-free » 
(IPCC /SRES, used here in tIPCChe IPCC report of 2001)
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PgC/year ppm C

(2) Scenarios defined by objectives: 
the « RCP » simulations for CMIP5 and  the AR5  IPCC 
report.  Illustrated here by IPSL results

TemperatureCO2 concentrationCO2 emissions



A world 2°C warmer and a world 4/5°C warmer:
warmer everywhere





Change in net primary production
a direct consequence of  temperature change

Extension of  the 
growing season 

Increase in
soil aridity

Berthelot et al., 2002
10



Model trends coincide with those of the real world



And also
the models of
IPCC 1990

(winter 
temperature 
change)



Uncertainties about climate change amplitude: still there but 
some hope to reduce them

Sensibilité climatique =  réponse des températures (et précipitations)
globales de la planète pour un doublement du CO2 atmosphérique.

Rapports 1995 (SAR) et 2001 du GIEC 



Two sets of emission scenarios : (1)  « policy-free » 
(IPCC /SRES, used here in the IPCC report of 2001)
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Zonal mean of the 
vertical cloud 
fraction observed 
with Calipso and 
simulated by 
models + the 
COSP simulator

[Cesana & Chepfer, 2012]

Cloud model evaluation 
using a satellite simulator



SIRTA observatory
a node for national and 
internationa networks



A world 2°C warmer and a world 4/5°C warmer:
uncertain mean annual precipitation changes

(IPCC, 2013)
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Going from global to local: 
The weather regimes over the North-Atlantic aera
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Another example: the South-East South American region
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Using key manifestations of the natural variability, as a way to sort out what are 
the most reliable models
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Teleconnections: a (non linear ?) process coupling climate sensitivity
in different parts of the world



Looking to the future: the notion of climate risk
(Figure from the IPCC/SREX  report on extreme events):

C
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IPCC, 2014
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An example: a 
« regional IPCC »
over Aquitaine  
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A collective work:
F. Grousset, A. Kremer, D. Salles,  E. Villenave, E. Bourdenx
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1. What the  scientific community says or does not say is key 
to many decisions (Climate Services)

2. Pre‐COP21 conference « Our common future under climate 
change », UNESCO, July 7‐10, 2015.

3. Regional or « Territorial » approaches are necessary to close 
the gap between climate and other environmental problems 
and also reconciliate citizens with citizens »  with the world of 
UN climate negociations.

08/04/2015

Conclusions


