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 Endemic Malaria in Africa 

Climate and Distribution of Malaria 



Climate and Seasonality of Endemic 
Malaria 

Climate suitability for endemic malaria  

= 18-32ºC + 80mm + RH>60% 

http://www.malariajournal.com/content/5/1/38  



 Epidemic Malaria in Africa in Semi-Arid and Highland Areas 

124 millions of  people at risk 

Climate and Distribution of Malaria 



Case surveillance alone = late 
warning 

Developing and Establishing Early Warning System  
Integrated EWS gathering cumulative evidence for early and 
focused epidemic preparedness and response  (WHO 2004) 

Flag 1 – Flag 2 – Flag 3  

Alert & Response 



Very Low incidence (Jan/Oct peaks) 

Moderate incidence East (Jan peak) 

Moderate incidence West (Oct peak) 

High incidence (Oct peak) 

Low incidence (Jan/Oct peak) 

Studied the malaria spatial and temporal distribution in Eritrea 

A new Malaria stratification map for Eritrea provided the basis for 
understanding the relationship between Malaria and Climatic factors 



Malaria spatial and temporal distribution in Eritrea 

Eritrea Case Study



-0.5

0

0.5

1

1.5

2

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Class 1
Class 2
Class 3
Class 4

Meningitis Case Study

Meningitis spatial and temporal distribution in Mali, Niger, Burkina Faso 

A new Meningitis stratification map provided the basis for understanding 
the relationship between Meningitis and Climatic factors 



Long-Term Forecasting… 

 

 
 
 
 

Thomson et al. 
(2006) 

Malaria early 
warnings based 
on seasonal 
climate forecasts 
from multi-model 
ensembles 

Nature 439, 
576-579.  



 
•  Monitoring Rainfall,Vegetation and Water Bodies 

–  Using measurements from meteorological stations or 
from remotely-sensed images available free of charge 

 

Short-Term Forecasting… 



IRI Data Library Map Room 

IRI develops simple tools accessible via Internet to analyze 
the relationship between Climate and Human Health    





Rainfall 
Estimates 
Product 
derived  
from 
Satellites 

Interface to 
provide 
additional 
information on 
the current 
rainfall season 
compared with 
recent seasons  







Operational Use of MEWS 

National Malaria Control Program 
strengthen vector control measures, 
prepare emergency containers with 
mobile treatment centers and 
mobilize localized response  



 Climate Data Analyses 

Figure 1b Figure 1c 

Figure 1d 

Figure 1a 

Areas which have been persistently wetter (2 or 3 years) or drier (-2 or -3 years) during 2001-2003 
compared to the 2000 baseline time series of rainfall variability for b) Niger, c) Eritrea and d) Botswana 

Meeting Abuja Targets…


