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3 consecutive months of NDVI anomalies (positives anomalies > 0.1 / 8 y. means)
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Major Outbreaks Countries at risk Spread of RVF

Saudi Arabia 2000

Madagascar 1979, 1990, 
1991, 2007-2008

Mauritania 1987, 
1998-99, 2002

Egypt 1977-78, 1997-98, 2003

Kenya 1997-98, 2006-07

South Africa 1950-53, 1974-75, 1999, 2008

Somalia 1997-98, 2006-7

Tanzania 1997-98, 2007

Mozambique 1969

Senegal
1999, 2002

Gambia
1999, 2002

Zambia 1973-74, 1978, 1985

Zimbabwe 1955, 1957, 
1969-70, 1978

Namibia 1955, 1974-75

Sudan 
1973,2007

Yemen 2000





Geographic distribution of RVF outbreaks by primary  or secondary 
emergence areas in Africa and Middle East.

Major RVF primary outbreak areas

Major RVF secondary outbreak areas

Movement of RVF viraemic 
animals through animal trade

Potential RVF endemic areas

Major animal trade centre or port

Port Sudan

Djibouti

Mombasa
Dar Es Salam

Toliara

Dodoma

Majunga

Kostie

Al Hudaydah

Jedda
h

Jizan

Berbera

Ade
n

Massaw
a





The global database

Secondary
Primary
Out

Primary
Secondary

Epi zones

Class. outbreak 
points



MODIS data 
Digital Elevation Model (DEM,90m) 
satellite derived data on rainfall
soil type (referring to clay content) 

1km scale 
Fourier processed data capture the 
elements of seasonality

One hundred bootstrap averaged

MODIS data 
Digital Elevation Model (DEM,90m) 
satellite derived data on rainfall
soil type (referring to clay content) 

1km scale 
Fourier processed data capture the 
elements of seasonality

One hundred bootstrap averaged

Mapping of Epidemics
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Probability of  suitability

1 – Lower means night-time LST
2 – Lower rainfall maximum

Kappa: 0.854 for 100 bootstraps

1 – Lower means night-time LST
2 – Lower rainfall maximum

Kappa: 0.854 for 100 bootstraps



1 - Higher means WORLDCLIM rainfall
2 – Latter annual phase daytime LST
3 – low night-time LST maximum 

Kappa: 0.985 for 100 bootstraps

1 - Higher means WORLDCLIM rainfall
2 – Latter annual phase daytime LST
3 – low night-time LST maximum 

Kappa: 0.985 for 100 bootstraps
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Probability of  suitability

Primary areas
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Probability of  suitability

Secondary areas

1 - Lower CMORPH means rainfall
2 – Higher minimum night-time LST
3 – Higher human population density 

Kappa: 0.965 for 100 bootstraps �s�s

1 - Lower CMORPH means rainfall
2 – Higher minimum night-time LST
3 – Higher human population density 

Kappa: 0.965 for 100 bootstraps �s�s



Prediction precipitation intensity
(total rainfall / nbre days of rains)

Scenario low (SRES B1), medium (SRES A1B) and high 
(SRES A2).

Distribution of predicted changes ( (mean 2080–2099 minus mean 
1980–1999), A1B scenario

Adapté de Tebaldi et al. (2006), dans Bilan des changements climatiques, groupe d’Expert intergouvernemental sur l’évolution du climat (GIEC), 
Rapport 2007, groupe de travail 1
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• Important to understand the ecology and geography 
of RVF 

• Part of an integrated strategy from forecasting, risk
assessment, prevention and outbreak response

• Need for an integrated approach and more 
collaboration between MoH, MoA, Vet Services 
(human / animal data)


