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Global climate change and 
North-Atlantic storms

Global climate models are not enable to deal with mid-
latitude cyclogenis. Two steps approach:

1) compute climate changes at a global scale

2) estimate the impact of the global changes at a local scale



Global climate change:
a theoretical prediction

19 century: discovery of the “green house effect” of the atmosphere due to water 
vapor and CO2 (Joseph Fourrier, Claude Piollet, John Tyndall...)

Begining of 20 century: 
• CO2 change may have impact climate changes in the past 
• human activities may lead to an increase of CO2, that will change the 
climate in the futur

(T.C. Chamberlain, Svante Arrhénius, V. Vernadsky...)

End of 20 century: development of global climate models. Model confirm 
previous theoretical results, and give more details. 
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Are the recent climate changes due to human activities ?

From IPCC 2001



The various steps to estimate the
Global climate changes in the futur
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CO2 emissions and concentrations:
use of scenarii

From IPCC 2001



Climate models

Source: L. Fairhead, LMD/IPSL



Idealised forcing: CO2 increase of 1% per year

Climate models
(atmosphere, ovean, vegetation,sea-ice...)

From IPCC 2001



Contributions to the greenhouse effect 

Greenhouse effect  (W.m-2):
Water vapor 100
CO2 50
méthane 1,7
ozone 1,3
NO2 1,3

Greenhouse forcing due to 
human activities:



Projection for this century

From IPCC 2001



Projection for year 2100

From IPCC 2001



Projection for year 2100

From IPCC 2001
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Climate change at mid-latitude.
ConclusionsTwo steps:

1) compute climate changes at a global scale
Increase of air temperature

-> increase of water vapor content
-> increase of precipitation
-> increase of storm intensities?

Increase of temperature  gradient at high altitude
Decrease of temperature gradient near the surface

-> impact on storm intensities?

2) estimate the impact of the global changes at a “local” 
scale



Evolution de la température moyenne en été 
en France de 1860 à 2100

(modèle de l'IPSL, scenario SRES A2, sans aérosols)
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From Dufresne et al. 2002
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