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Aims

 * To simulate the mean sahelian climate, are the 
CMIP5 models more relevant than the CMIP3 ?
 * In the future, what kind of changes can we expect ?
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- Reanalysis : NCEP R-2, GPCP and CRU data 
- AOGCMs : 8 CMIP3 (CMIP5) models



  

               
- CMIP5 : 
Historical scenario 

(1960-1999)

- CMIP5 : 
RCP4.5 scenario 

(2031-2070)
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Futur changes : 



  

     Multi-model approach (Randall et al. 2007)

*  Decreasing of the bias due to a small number of models
*  Removing of several biases 

 ‘One model one vote’ (Santer et al. 2009).

 * Calculus of the occurrences

Notation

*  CMIP3 Multi-model :  MM3
*  CMIP5 Multi-model :  MM5 
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Surface temperature
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Surface temperature

- SST seems more realstic in CMIP5 than in CMIP3 

 



  

Rainfall amounts
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MM5 : Slighty better representation of the precipitation-field 

 



  

Omega (400 hPa) and Wind divergence 
(250 hPa)
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- MM5 is better in terms of bias and spatial variability 

Omega (400 hPa) and Wind divergence 
(250 hPa)



  

Surface temperature
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- Surface temperature gradients enhanced

 



  

Rainfall amounts
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- More rainfall 
amounts above 
the central-east 
Sahel.

- Less rainfall 
amounts above 
the western part 
of the Sahel.

Rainfall amounts



  

Vertical integrated moisture flux convergence
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- Low levels : 
convergence 
enhanced .

- Mid-levels : 
stronger 
divergence.

Vertical integrated moisture flux convergence



  

Omega (400 hPa)
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A process at a smaller scale, omega minima locates the regions of 
rainfall maxima
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- Anomalies of subsidence westward to the Greenwich meridian

- More air ascents above central Sahel

 

Omega (400 hPa)



  

The ARPI index

ARPI = stan (stan (CS) – stan (WS))
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MM5 ARPI and temperature index

ARPI index

Temperature index
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-  The new CMIP5 simulations are slightly more realistic than previous 
ones

-  An West /Central-East rainfall pattern change with

     Rainfall amounts increase in the Central-East area : 
                                        - more mean moisture flux convergence

     Rainfall amounts decrease in the Western area : 
                                        - subsidence anomalies
                                        - more atmospheric water export

-  This contrasted rainfall pattern change is expected to occur more 
frequently in the future.

Conclusion
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Thank you for your attention
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ARPI index

Temperature index
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