
APPLICATION OF VERY HIGH SPATIAL RESOLUTION REMOTE SENSING FOR 

THE CHARACTERIZATION OF RISK AREAS FOR RIFT VALLEY FEVER IN 

SENEGAL.  

Soti V.
1,2
, Maura J.

 1,2
, Tran A.

 1,2
, Chevalier V.

 1
,  Etter E.

 3
 Sow D.

3
, Ndiaye M .

4
, Sall B.

5
, 

Lancelot R.
6
 and Thiongane Y.

4
  

1. Cirad, UPR Epidémiologie et Ecologie des Maladies Animales, Campus international de Baillarguet, 

34 398 Montpellier Cedex 5, France. 

2. UMR Territoires, Environnement, Télédétection et Information Spatiale, Maison de la Télédétection, 

500 rue Jean-François Breton, 34 093 Montpellier Cedex 5, France. 

3. Cirad, UPR Epidémiologie et Ecologie des Maladies Animales, Route du front de terre, BP 2057, 

ISRA/LNER, Dakar-Hann, Sénégal. 

4. ISRA/LNERV  Route du front de terre, BP 2057, Dakar-Hann, Sénégal. 

5. Direction de l’Elevage  37 avenue Pasteur BP 67 Dakar, Sénégal 

6. Cirad, Département Systèmes Biologiques, Campus International de Baillarguet, TA 30 / B, 34398 

Montpellier, France 

Dynamics of most of vector-borne diseases is strongly linked to environmental global and local 

changes (Hay, S.I. 1997). Landscape changes are indicators of human activities or natural 

changes likely to modify the ecology of the diseases. Here a landscape approach developed at a 

local scale is proposed to test some ecological factors for the Rift Valley Fever (RVF) 

transmission in a small area of the Ferlo region in Senegal.  

A very high spatial resolution remote sensing image provided by the Quickbird sensor (fig. 1: 

Clip of Quickbird Image) was used to characterize the temporary ponds which are the breeding 

sites of the mosquitoes RVF vectors (Pin R.., 2006). Object-based image-processing 

techniques, which exploit both spectral and textural information (Benz U C and al. 2004), were 

applied to derive three informations from the image: a pond map, a detailed vegetation map 

around the ponds and a general land use map. Then, landscape variables were defined for each 

pond in the area based on bibliographic knowledge of the vector ecology:  a landscape closure 

index calculated within a 100, 500 and 1000 m radius buffer around the pond; a water 

vegetation coverage index, and a pond density index corresponding to the number of 

neighbouring ponds within a radius of 1 km (Fig 2: Example of landscape closure index 

calculated around Furdu and Niaka pond)  

To identify the risk areas for RVF, a Logistic Regression Mixed Model (LRMM) was used to 

test the correlation between these landscape variables and sheep serologic incidence data 

collected in 2003 (Chevalier V. and al,2005 ). Results indicate that the landscape closure 

variable is the most significant to explain the high RVF incidence rates. Other variables and 

combinations could not be interpreted because of the small number of locations for the 

serologic samples. Nevertheless, these first results highlight the potential of high resolution 

remote sensing to characterize the landscape structure at a relevant scale to explain the vector 

spatial dispersion patterns. 
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Fig. 1 : Clip of Quickbird Image (date of acquisition : 5/08/2004). 

 

 
 

 

Fig 2: Example of landscape closure index calculated around Furdu and Niaka ponds 

 

 

Landscape closure Index = %Closed vegetation / [%Moderatly open and Open 

Vegetation] 

 

LCI = 0.49  LCI = 0.72  

Niaka  Furdu 


