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ABSTRACT

Rift Valey Fever (RVF) is a vector-borne vird zoonosis, transmitted either through exposure to
infected animals or through bites from infected mosguitoes, mainly from the Aedesor Culexgenera. In
semi-arid areas, water bodies, which are full during the rainy season, allow the development of Aedes
and Culexmosquito species. In East Africa, RVF outbreaks are known to be closely associated with
heavy rainfall events, which lead to an above normal abundance of the vectoria populations. In
Senegal, there is strong evidence that the disease is endemic. Y et, the correlation found in East Africa
between extreme rainfall events and RVF outbreaks occurrence is not valid. We propose here a
modelling approach which makes use of remote sensing data to investigate i) the role of rainfall
temporal distribution in RVF outbreaks and ii) the possibility to develop an early-warning system for
RVF in Senegal.

The study areais an agropastoral zone located in Northern Senegal, a region characterized by a dense
network of temporary water ponds which provide suitable breeding sites to RVF vectors. A pond
hydrological model is combined with a mosquito population model to predict the abundance of the
two main mosquito species involved in RVF virus transmission in Senegal (Aedes vexans arabiensis
and Culex poicilipe}. The hydrological model uses daily rainfall as input to simulate variations of
pond surface areas. The mosquito population model is mechanistic, considers both aguatic and adult
stages and is driven by pond dynamics. High spatial resolution remote sensing data are used to derive
the hydrological and environmental characteristics of the ponds necessary to run the models.

Once validated using hydrological and entomologica field data, the model was used to simulate the
abundance dynamics of the two mosquito species over a 43 year period (1961-2003). Analyzing the
predicted dynamics of mosguito populations with regards to the years of main outbreaks showed that
the main RVF outbreaks occurred during years with simultaneous high abundances of both species.
Daily satellite rainfall estimates (TRMM) were used as aternative to ground-measured rainfall data to
develop aforecasting tool of RVF in Senegal.

Our study provides a mechanistic insight on RVF virus transmission in Northern Senegal. It highlights
the complementary roles of Aedes vexanand Culex poicilipesmosqguitoes in virus transmission and
the potential of remote sensing and mechanistic modelling to develop an early-warning system of RVF
outbreaksin Senegal .
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