




(Left) Projected change in annual precipitation 2080-2099 relative to the observed 
climate 1980-1999.  From IPCC Fourth Assessment Report Working Group I 
Figure 11.2.  
 

(Right) Observed percent change in long rains precipitation (March to June) in the 
Greater Horn 1979-2009 relative to 1950-1979. From Williams and Funk (2011). 
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PRCP Anomaly 
MAM 2011 

Avg. PRCP Anomaly 
MAM (1999-2010)  
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PRCP Anomaly 
MAM 2011 

Avg. PRCP Anomaly 
MAM (1999-2010)  

Chris Funk et al., 2005  
Fews Net Report 

1999 



East Africa Rainfall (CMAP) 

•   Recent decline dominated by the months of Apr-May 



!

MAM CMAP PRCP Leading EOF and PC Time Series 
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STD. MAM SSTa 
(1999-2011)  

 
 
 
 
 

Loadings SSTa EOF2 
(leading mode à trend) 

 
 
 
 

PC Time Series EOF2 
and  

Pac. Warm Pool PRCP  

(X -1) 



Additional Variables 
     5-yr Moving Average 
 

Right: From Cantin et al., Science 2010 







Warm Pool SST and PRCP 1979-2009 
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ECHAM5 T85 Model Simulations 
Apr-May Anomalies 

850 hPa Wind & PRCP 

Lyon et al. (in prep) 
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Removing ENSO-Related Variations from the SST 
Climate Record 

Compo and Sardeshmukh  (J. Climate, 2010) 



Reanalysis omega and u-wind MAM (1999-2011) – climo. 



NCEP Reanalysis 
Velocity Potential 

MAM Climo. (‘79-’96) 
 

MAM 
(1999-2011) – Climo 
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MJO PRCP Response May-Sep 
(from CPC)  









SST Anomaly Apr-May (1999-2010) Expressed as Std Anomaly 
and, bottom 

Where Significant Correlation Exists Between SST and (local) PRCP 



Mar-Apr-May “Long Rains” (Kenya), “Belg” (Ethiopia) 
Fraction of Annual PRCP & 850 hPa Wind, Topography   



May PRCP and 850 mb Wind Anomaly (1999-2011 average) 
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Climatological 850 hPa Winds, PRCP 
Reanalysis and GPCC (1971-2000) 



Model Projections: A Wetter East Africa  
Average PRCP for 2080-2099 Relative to 1980-1999 Mean 

 

Annual                            DJF                           JJA 

IPCC WGI Fig. 11.2 



Obs MAM PRCP ANOMALY 1999-2010 (CMAP) 

Chris Funk et al., 2005  
Fews Net Report 

1998 



May PRCP and 850 mb Wind Anomaly (1999-2011 average) 



East Africa April-May Rainfall Index and Tropical SST  
Correlation (1979-2010) 



ERSST 1950-2010 1st EOF after “Removing” ENSO  
(includes trend) 

r	  =	  0.93	  
PC 1 



Ocean Warming Slows Coral Growth 
in the Central Red Sea 

Neal E. Cantin,* Anne L. Cohen,* Kristopher B. Karnauskas, 
Ann M. Tarrant, Daniel C. McCorkle (Science, 16 July 2010) 





ECHAM5 24-Member Ensemble Mean PRCP - Control 



MJO PRCP Response May-Sep 
(from CPC)  
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Pacific Warm Pool SST Std Anomaly  
61-month Moving Average 



Correlation Apr-May SSTa in Box and (u, v) 850mb  
Plotted only for >95% significance 

Reanalysis (1979-2010) 



ERSST 1950-2010 1st EOF after subtracting ENSO  
(includes trend) 

r	  =	  0.90	  
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ECHAM4.5 Avg Tsfc Anomaly MAM 1999-2008 (1971-2000 base period)  
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