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Bluetongue,
a disease to watch

Observation area
Greece
Bulgaria
Satellite imagery
MODIS 2000 time series
METEOSAT  

A virus that is migrating northwards
Catarrhal fever, more commonly known as bluetongue, is a viral disease found in ruminants.
Although all types of ruminants are at risk of infection, among domestic varieties it is sheep
that are affected most severely. The disease is transmitted by the bites of a midge of the
Culicoides family and in most cases it proves fatal. It used to be frequent only in tropical and
sub-tropical regions, but in 1998 cases were reported throughout the Mediterranean Basin,
subsequently gradually moving northwards through Greece, Albania and Bulgaria. In the summer of 2006 the first cases were reported in Belgium. With outbreaks in the Netherlands and
West Germany, never before has the disease been recorded so far north.  
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The project aims to model the probability of the presence of the pathogenic vector, by combining climatic data
derived from satellite imagery and field observations of
the presence or absence of the Culicoides midge. As the
midge is very small, it is also interesting to characterise
quantitatively links between wind conditions and the
spread of the disease over long distances.
The probability of the presence of Culicoides was modelled using a series of variables, such as monthly
temperatures and the vegetation index (NDVI) derived
from a one-year time series of images obtained by the
MODIS satellite. Three modelling techniques were used:
Logistic Regression, Artificial Neural Networks (ANN)
and ENFA (Ecological Niche Factor Analysis). The results
were compared for different sample sizes and taking Correlation between wind trajectories
into account or not the correlation between the varia- and the 1998 outbreak in the Dodecanese islands in Greece.
bles.  
Data on wind direction and speed, supplied by the
European Centre for Medium-Range Weather Forecasts (ECMWF) and local weather stations,
were compared with the sequence of successive outbreaks of the disease. These data were
then compared with probability maps of the vector’s presence in order to develop a method
of forecasting the likely extent of the disease on the basis of wind direction and newly infected sites.
The statistical comparison of the various modellings highlighted the Artificial Neural Networks
(ANN) approach as being more effective than Logistic Regression (LR), especially when the
correlation between the variables is not taken into account. The ENFA analysis provides more
details on zones where the habitat is favourable to the vector. The choice for one method
rather than another depends on the desired result. To produce a risk map of
outbreaks, the ANN method is preferable, whereas if the aim is to identify
the biological processes leading to a vector’s presence, LR will be chosen. The
probability maps were validated on the basis of good correspondence with
the capture sites or the absence of Culicoides in the field.
A significant correlation was established between wind direction and the various stages in the disease’s development in Greece and Bulgaria. An operational service developed to integrate the wind trajectory modelling in the
study of epidemics was validated with reference to outbreaks of the virus in
Belgium, the Netherlands and Germany during the summer of 2006.   
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Previously unknown in our northern latitudes, bluetongue was described as an emerging
disease by the World Organisation for Animal Health. In addition to health measures in the
field, such as screening and restrictions on the transport of animals, active monitoring tools
are proving very useful in tracking and understanding the spread of the virus. Although linked directly to the movement of infected animals, it seems that wind also plays a part in
spreading this disease, transporting the tiny midge across potentially long distances. Satellite
imagery data have made it possible to develop software that estimates the probability of
the presence of Culicoides and that defines the dynamic of the spread of the various species.
Bluetongue disease poses economic as well as health risks, it is crucial to develop this kind of
applications to permit a coordinated management of crisis situations and a precise analysis of
the contamination risk factors.  

Dark green areas have a high probability,

Project

BLUETONGUE

brown areas a low probability.

www.avia-gis.com > Projects > Bluetongue

The disease is transmitted through a
bite of a midge from the Culicoides
family.
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