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Outline of  my talk 

Introduction 

 

 Ideas during the 1980s and 1990s 

  

 The ideas and majors achievements during the 2000s 

 Times for multidisciplinary projects… 

 

 Conclusion and Perspectives: Lessons learned 



• Climate variability  is a key component determining incidence number 
of diseases (vector-born especially) with significant human and animal 
health impacts.  
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Rift Valley Fever 

Distribution of Rift Valley Fever. 

Blue: endemic areas 

Green: epidemic areas 

 

Senegal & Mauritania RVF hot spots 

in West Africa. 

source: CDC, USA 

Zoonosis transmitted by Aedes and Culex mosquitoes to animals (sheep, goats, camels). 
Human affected by contact with viraemic blood / organs 
RVF virus (Phlebovirus, family Bunyaviridae). 

Symptoms: 
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Rift Valley Fever (RVF): Historical overview (major dates)… 

1912-13 1931 1948 

1st RVF 

outbreak near 

lake Naivasha 

(Prehaud & 

Bouloy, 1997) 

RVF, described for 

the 1st time in  Kenya 

by Montgomery and 

Stordy (Christophe et 

al., 1997) 

RVF = evidence that 

it’s an arbovirus 

(Smithburn et al., 

1948) 

Since 2000, 
RVF moved 
from Africa to 
Asia 

RVF is a one of the 40 emergent and re-

emergent diseases that can affect human 

being... 
RVF virus = potential agent for bioterrorism! 
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(1999) 
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Limited RVF 
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Other suspicious RVF virus 
circulation (OIE, 2002a ; OIE, 

2003; OIE, 2004b) 

Rift Valley fever in Senegal 3 RVF events: 

- RVF virus circulation ; 

- a limited outbreak ; 

- an epidemics. 

RVF virus identified 
for the 1st time in 

Kedougou (1974 et 

1983) 

Rosso 
(1987) 

RVF 
epidemics 

Diawara 
(1998) 

Kolda (1993) 

Barkedji 
(1993, 2002, 

2003) 

RVF virus 
circulation 

Senegal river 
basin = area 
under risk 



Some statements during 1980s and 1990s 

• After the RVF epidemics of Rosso in 1987, the temptation 
was great to transpose the epidemiological pattern 
developed in Kenya to West Africa (Diallo, 1995) 

 

• Some scientists tried to explain the 1987 RVF epidemics by 
"more heavy” rainfall than before (Jouan et al, 1990) 

 

• Rainfall is still the big issue but relevant conclusions need 

to be improved!  
 

• One major statement is: no climate scientist was involved in 
these investigations... Scientific teams involved in RVF 
investigations were composed of virologists, medical 
entomologists, epidemiologists and veterinarians 
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One good news: RVF vectors has been 

identified in the Ferlo area (Fontenille et al, 1999)! 



Some tipping events...  

 Bamako Climate and Health Summer School 

  

Courtesy: M. Thomson, IRI 
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The recent work 

carried out by 

Linthicum et al (1999) 

in eastern Africa played 

a start up role in 

sensitizing the Local 

Scientific Community 

in Senegal to new 

approach of modeling 

climate sensitive 

diseases.  



Climate and VBD,  EAC Health & Science, Kigali, March 2013 

2000: a muldisciplinary community is born...  
The consortium S2E (Surveillance 
Spatiale des Epidémies) has been set 
up by CNES (French Space Agency) 
with its partners; among them, we 
have some Senegalese institutions. 

This will contribute to build a Community on Health and Environment 

Research issues in Senegal 

 

Tele-epidemiology consists in monitoring and 

studying the propagation of human and animal 

diseases (water, air and vector borne diseases) 

which are closely linked to climate and 

environmental changes, based on space 

technology. 

 

The French Space Agency (CNES) has thus 

developed a concept based on a deterministic 

approach of the climate-environment-health 

relationships and on an original and really 

adapted space offer. 

New concept / New approach (Marechal et al, 2008) 
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• For the 1st time in Senegal RVF history the relationship between 
rainfall, pond variations and RVF vectors dynamics has been set up 

Climate and VBD,  EAC Health & Science, Kigali, March 2013 

2000: Majors findings... 

©FVR-Senegal, Emercase, 2002 

 

Some relevant references: 
 
Ndione et al (2003) 
Ndione et al (2005) 
Mondet et al (2005) 
Ba et al (2005) 
Ndione et al (2008) 
Lacaux et al (2007) 
Vignolles et al (2009) 
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Rainfall distribution and frequency is a key factor controlling mosquitoes dynamics 

Field studies are a key component for understanding RVF emergence mechanism’ 

Dry spells are important too… 



WP 3.4 

AMMA: the origin of the QWeCI project... 

Partners: Univ. of Liverpool, 

Médias-France, CSE, CERMES, 

KNUST, UCAD and IPD   



Durban COP EU  FP side meeting, 28 November 2011 

Mauritania 2010 RVF outbreak: climate issue 

a) Location of the outbreaks and animal density 

(shading) 

 

b) Rainfall index (mm) averaged over 19°N-

21°N, 14.75°W-12.75°W (area where the 

outbreak occurred in Mauritania) for 2010 based 

on the TRMM dataset. 

 

c) Cumulative rainfall 

 
 

A dry spell started on the 29th of 

September, and it was followed 

by a large rainfall event that 

started from the 17th to the 18th 

of October (60mm were 

recorded). The first reported 

RVF outbreak occurred a week 

later on the 25th of October in 

the village of Meddah (OIE).  

Large rainfall  

event (60mm!) 

dry spell 

(17 days!) 

Such rains had not been 

observed for decades; 

the local residents refer 

to 1956 (locally known 

as the “year of the 

fever”) to describe 

similar events (El Mamy 

et al, 2011). 
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One good news: we have same rainfall 

behaviour than RVF emergence in the 

Ferlo area (Senegal)! 



Mauritania outbreak Nov 2010 (2/2) 

Hovmoeller OLR anomaly 
(NCEP). 16°N-20°N average 
Convective event in brown 

TRMM rainfall (mm) 

RVF 

outbreak 
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Jul Aug Sept Oct Nov 
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Vector 
density 

Time 

No RVF Outbreak (normal year)! 



Jul Aug Sept Oct Nov 

Aedes 

second  

mode 

Risky 

period 

Vector 
density 

Time 
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Ndione et al, 2008 

RVF Outbreak 



OLR Hovmoeller Diagram  
(averaged between 12°N and 18°N).  
 
OLR Anomaly for 2002 (NCEP). 
 
Brown: Convective event  
 
Black Box: Senegal location 
 
2 weeks predictability??? 
-> Quid of medium range forecasts 
 

RVF 

outbreak 

10-15 days 

predictability? 
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Mapping breeding sites using remote sensing data/Risk mapping 

481.62 ha for 425 ponds 462.08 ha for 460 ponds 

79.95 ha for 104 ponds 40.25 ha for 53 ponds 

Simulation available online: 

http://www.geospatialhealth.unina.it/fulltext.php?ida=75 
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Summary 

• Multidisciplinary approach was the key point of 
successful studies on rainfall and RVF emergence in 
Senegal during the last decade 

 

• Moving forward to HEWS in the next years... 

 

• Building and enhancing strong scientific partnership 
(South-South/North-South), including capacity building 

Niakha 

Barkedji 

Kangaledji 

Furdu 

Ngao 

Belli Boda 

The QWeCI study site: Barkedji Health 
and Environment Observatory  

N 
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DSV (Direction 
des Services 
Vétérinaires) 
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