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Climate and Distribution of Malaria

Malaria in Africa




Climate and Seasonality of Endemic
Malaria

Climate suitability for endemic malaria

= 18-32°C + 80mm + RH>60%

http://www.malariajournal.com/content/5/1/38
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Climate and Distribution of Malaria

In Semi-Arid and Highland Areas

Epidemic Malaria in Africa
124 millions of people at risk



Developing and Establishing Early Warning System

Integrated EWS gathering cumulative evidence for early and
focused epidemic preparedness and response (WHO 2004)

Year 1 Year 2 Year 3 Year 4

@®Pre-season assessment (O IE) O O o @ @ @ [v)) @

@Rainy season assessment
@ Malaria season assesstnent

Vulnerability

Low
high

Seasonal climate forecast
anomalies above

(updates available

each month) normal

below

Rainfall mm monitoring
{or other environmental
variable monitoring) A

[ ]

[ ]

. .

. .

[ ]

°

L]

[ ]

(e.g. 10 day data from satellite :
or meteorological station) .
black line =long term mean hn:f' m}- - e
[ ]

L]

Malaria morbidity/mortality
monitoring at sentinel sites

(58, ook oore ke Case surveillance alone = late
warning

Flag 1 - Flag 2 — Flag 3
Alert & Response



Studied the malaria spatial and temporal distribution in Eritrea
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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
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Meningitis spatial and temporal distribution in Mali, Niger, Burkina Faso
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A new Meningitis stratification map provided the basis for understanding
the relationship between Meningitis and Climatic factors
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Long-Term Forecasting.

IRI Multi-Model Probabilit

Forecast for Precipitation

for June-July-August 2006, Issued May 2006
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from multi-model
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Nature 439,
576-579.



Short-Term Forecasting...

e Monitoring Rainfall,Vegetation and Water Bodies

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



IRI Data Library Map Room

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

Climate and Health Resource Room

Climate affects health in a number of ways. These affects may be direct, as with heat stress, or indirect, as with
infectious diseases such as malaria and dengue. This facility aims to explore and inform users about the climate-
health relationship with an emphasis on the seasonal nature of that relationship, where appropriate. This "Climate
and Health Resource Room" will begin with a focus on malaria, a mosquito-borne disease of major public health
importance in much of the developing world, and sub-Saharan Aftica in particular. It is our intention to increase the
content of the resource room by including analyses that focus on other diseases and regions, as well those
developed at other institutions.

Please click on the Aftican continent to enter the Climate and Health Resource Room.




[.\/Ialaria Early Warning Svstem

MEWS is a rainfall-monitoring product based on dekadal rainfall
estimates from the Climate Prediction Center. The interface allows users
to view recent rainfall estimates with a seasonal and recent historical
perspective. Time series analvses of rainfall data are generated based on
user-selected parameters.

ences

The Rainfall Estimate Differences (RED) map illustrates the difference
between the most recent dekadal rainfall estimates from the Climate
Prediction Center and their short term average (from 2000 to last recent
complete vear). These differences should not be confused with
conventional rainfall anomalies, but mav provide insight into changes in
malaria risk in areas where precipitation anomalies are the principal cause
of malaria epidemics by providing a recent historical reference.

[Rainfall Estimate Percentages

The Rainfall Estimate Percentages (REP) map expresses the most recent
dekadal rainfall estimates from the Climate Prediction Center as a
percentage of the short term average (from 2000 to last recent complete
vear).

Several regional tools facilitate access to MODIS images. which are
provided by the United States Geological Survey. Images are available for
West Africa. East Africa. and Southern Africa.

'NDVI Analysis Too
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An interactive map of the Normalized Difference Vegetation Index for
West Africa, East Africa. and Southern Africa. Time series analyses of
NDVTI are generated based on user-selected parameters.
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The MEW'S mterface provides a contextual perspective of recent precipitation by comparing it to

Malaria Early Warning System (MEWS)

previous seasons and recent short-term averages. More information about how to use the iterface
15 avatlable here.
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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
Meeting Abuja Targets. ..

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
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Figure 1d




