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Case surveillance alone = late warning

Framework 
(Malaria Early Warning System)

Presenter
Presentation Notes
An example of an integrated framework for managing the risk associated with climate variability is that recommended by WHO for the development of Malaria Early Warning Systems (WHO 2004).  This integrated approach uses information from various sources to develop cumulative evidence of changes in epidemic risk. It is based on four monitoring components which are used to inform planning and preparedness for timely epidemic prevention and control.  The four elements are: 1) vulnerability monitoring and mapping; 2) seasonal climate forecasting;  3) environmental and weather monitoring;  4) sentinel case surveillance. The implementation of this integrated approach strengthens health systems through the use of timely information from other sectors and may also serve control planning for other diseases besides malaria.  This approach is beginning to be implemented in a number of sub-Saharan Africa countries. The most developed application to date is in Botswana and Southern Africa where a recent Regional Epidemic Malaria Outlook Forum was convened by WHO, WMO SADC and IRI to assess epidemic risk over the coming season.  The forum was attended by participants from National Malaria Control Programmes, National Weather, Drought Monitoring and Food Security Services, as well as the media.  A report on the forum (Da Silva, et al 2004) is available on:  http://www.malariajournal.com/content/3/1/37.  There is interest in hosting similar meetings in other regions where epidemic malaria is a significant public health issue.



Analysis of Relationship between Climatic-
Environmental Factors and Diseases

Show evidences that climate and environmental factors 
influence diseases

Evidence of impact of climate variability on Malaria epidemics in 
Botswana (Thomson et al. Nature 2006), 

Evidence of impact of environmental variability on Malaria 
epidemics in Eritrea (Ceccato et al. AJTMH 2007 )



Long-Term Forecasting…

IRI Forecasting Rainfall Products 



Using measurements:

From meteorological 
stations 

or 
From remotely-sensed 

images available free of 
charge via 

IRI Data Library

Short-Term Forecasting…

http://iridl.ldeo.columbia.edu/maproom/.Health/

Monitoring Environmental Factors (Rainfall, Vegetation, Temperature)



Rainfall Estimates

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

Spatial resolution: 
10km

Available every 10-
days



Continued

Various 
summary 
information 
is available 
for the 
specific 
point 
queried



Rainfall Anomalies



Provide MODIS images 
250m spatial resolution 
every 16-days to monitor 
vegetation and water 
bodies

Vegetation and Water Bodies Monitoring







Extract Vegetation Indices 

Automatic 
procedure to extract 
different vegetation 
indices (NDVI, EVI 
NDWI) and create 
temporal series 
through the Internet



Training 



Courtesy of DLIS, UN FAO

Desert Locust

Cairo, Egypt, 2004



Eritrea: Red Sea Coast

UN FAO



Courtesy of DLIS, UN FAO



Work in Progress



NASA (TOMS) Herman et al. (1997),

Monitoring Dust from Remotely-Sensed Data



Monitoring Aerosols using MISR Products

Unpublished results from Linda Hunt (NASA LaRC/SSAI) and Michel Verstraete JRC

Monitor amount of aerosols

Monitor the size of the 
aerosols

Separate dust from smoke



Integrate IRI Data into WorldWind (NASA)



How Can the Health Community Use the Data 
Library for Analyzing the Surveillance Data ?

Provide a training on how to analyze data in relation to 
climate and environmental factors

Provide the possibility to perform the analysis through 
the IRI Data Library (free software, accessible via 
Internet)



1. Clean the Data:
– Convert surveillance weekly data to 10-days or monthly 

data
– Resolve the problem of missing data
– De-trend the data
– Create anomalies …



2. Analyze Spatial and Temporal Distribution
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3. Analyze Relationship with Environmental factors

R2 for significant regression of NDVI anomalies
and concurrent malaria incidence anomalies

Example:

Malaria incidence 

in relation to 

Vegetation 



pceccato@iri.columbia.edu

International Research Institute for Climate and Society, 

The Earth Institute, Columbia University, Palisades, NY, USA

http://iri.columbia.edu/
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