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0. Introduction 

SAHEL 

Historical Context 

Mean annual rainfall change  

(1970-1999 - 1950-1969 ) / 1950-1999 

Observed CRU dataset. 

Standardized annual rainfall 

anomalies over the Sahel 

Observed CRU dataset.  

Severe drought during the 70s and the 80s 

-> large socio-economic impacts  
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WET 

CONDITIONS 

DROUGHT 



Important questions 

 

Is the late 20th century Sahelian drought related to 

anthropogenic emissions or natural variability? 

 

21st century climate change over Africa:  

 

What do the IPCC CMIP3 and CMIP5 climate models show? 

What can we learn from the past? 

What can we communicate to policy makers and stakeholders? 
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Anthropogenic vs natural 

Å Direct effect of increased atmospheric GHG concentrations on rainfall 

variability weak (need SST feedbacks e.g. coupled model approach) é 

 

Å Fail to detect an influence of GHG emission on Sahelian rainfall variability 

(Hoerling et al, 2006). 

 

Å Decreased rainfall when comparing IPCC historical runs vs pre-industrial 

ones (Biassuti et al., 2006 & 2012) or using sensitivity experiments (Mohino 

et al., 2012). 

 

Å A man made drought (Biasutti et al., 2011) ï sulphate aerosol impact on 

SST inter-hemispheric gradients -> Sahelian drought 

 

Å Other paleo & historical studiesé 
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Anthropogenic vs natural 

Paleo-hydrologic evolution 

of Lake Bosumtwi (Ghana). 

 

Good dataset, this captures 

the observed sahelian 

drought. 

 

Periods of mega droughts 

(centuries) existed in the 

past. 

 

-> related to the Atlantic 

Multidecadal Oscillation 

 

 

 

 

 

 

-> Natural variability Shanahan et al, 2009  
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Anthropogenic vs natural 
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Nicholson et al, 2012  



Important questions 

 

Is the late 20th century Sahelian drought related to 

anthropogenic emissions or natural variability? 

 

21st century climate change over Africa:  

 

What do the IPCC CMIP3 and CMIP5 climate models show? 

What can we learn from the past? 

What can we communicate to policy makers and stakeholders? 
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Annual temperature scenario over Africa  

2065-99 vs 1970-99 

CMIP3 a1b (21 models) 

CMIP5 rcp45 (14 models) 

WA 
EA 

SA 

ºC 

Warming pattern: 

northern and southern 

Africa warms faster than 

central and eastern Africa 

 

Observed warming 

trends 

SRESA1B close to 

observations over WA and 

EA, rcp45 closer to the 

observation for SA 

 

 

Future warming trends: 

SRESA1B warmer than 

rcp45 at the end of the 

21st century  

 

+2C threshold crossed 

around 2040s 

 

 



Annual rainfall scenario over Africa  

2065-99 vs 1970-99 

CMIP3 a1b (21 models) 

CMIP5 rcp45 (14 models) 

WA 
EA 

SA 

mm 

WA:  
Observed drying then 

recovery during the 1990s 

Changes to slightly wetter 

conditions over WA at the 

end of 21st century, large 

uncertainties 

 

EA: 
Drying trend over the last 

20 years, wetter 

conditions at the end of 

the 21st century 

 
SA:  
Recent rainfall recovery, 

drier conditions simulated 

for the future 

 

Large uncertainties & 

trend paradox (example 

of the observed Lake 

Victoria level trends and 

projected) 


