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The Niayes area in Senegal is infested by a tsetse population, which is presently targeted by a national 

eradication effort. The area infested is about 1000km2 but tse-tse fly distribution changes rapidly due to 

environmental changes, climatic condition, humidity, temperature and vegetal cover etc.. The availability 

of tsetse fly presence/absence data in Senegal is limited to the database survey conducted during the 

feasibility study (2008/2009), that‟s why we decided to use a matrix model based on the tse-tse life cycle 

to predict the actual fly distribution in the Niayes area during the control program. The model describes 

biological process and the effects of the daily contribution of the temperature on the development of the 

pupae, the teneral and the adult flies. The model will be fitted to field demographic data to estimate 

parameters. 

The sensivity analysis and uncertainty analysis of the model will allow to predict the ecological niche of 

tsetse in the area and thus their temporal distribution according to climatic variations. We'll use MODIS 

data and field data as an input in our model to characterize the habitats suitable for tse-tse population 

establishment. 
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We developed a lattice model to simulate the spatio-temporal interactions between beetles (Meligethes 

aeneus) and parasitoids (Tersilochus heterocerus) in relation with landscape composition and structure. 

The model describes the most important processes (dispersal, mortality and fecundity) affecting 

population structure in space and time. Parasitism rate was described by Thompson formalism. Landscape 

elements (semi-natural habitats, crops and grasslands) and agricultural processes (crop rotation, soil 

tillage, pesticides use) were explicitly considered in the model, considering their influence on beetle and 

parasitoid populations. Species-specific parameters were derived from the literature available on the 

species or its closed taxon. Landscape mosaic was defined on the basis of GIS maps collected in north-

western France, figuring contrasting situations in terms of landscape complexity. The model was 

confronted to real population levels of beetle collected in the zone. A sensitivity analysis of the model 

allowed evaluating the importance of each species trait and landscape parameters in the explanation of 

population level. By linking species traits and landscape complexity, the model helps us understanding 

the ecological processes underlying landscape patterns. We discussed the potential of this model to use 

ecological services provided by landscape to select landscape managements that limit populations of 

beetles. 

  


