
PartnersEDEN is based on a network of 80 teams 
involving 49 scientific partners 
from 24 countries of Europe and the 
Mediterranean basin; Senegal is the 
link with sub-Saharan ecosystems.

Between October 2004 and May 2008, 
more than 100 articles by project 
members were published or are in  
the pipeline. A list can be consulted on 
the project website. Numerous theses 
have been or are to be defended.  
The PhD network, set up on the 
initiative of the project, is very active 
and ensures long-term collaboration. 
Lastly, a website has been developed 
to facilitate exchanges of information, 
provide documentation and scientific 
software, and to seek employment.
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An integrated project to predict  
the risk of vector-borne diseases

Epidemics of emerging, vector-borne diseases 
increasingly threaten humans: Rift Valley fever, 
leishmaniasis, or tick-borne encephalitis are recent 
contrasting examples. Moreover, wild or domestic 
animals such as rodents, dogs or ruminants can 
harbour pathogens and contribute to maintain 
human infections. Changes in natural conditions 
can lead to transmission to humans on epidemic 
scales. Human behaviour, influenced  
by the social and economic environment,  
and activities such as trade or travel,  
may increase contact with vectors and  
animal hosts, and cause the spread  
of vectors and diseases. 

To understand vector, pathogen and animal 
host dynamics, explain the intensity of 
disease transmission to humans in relation 
to global environmental changes, and 
define appropriate monitoring, prevention 
and control measures, the European 
Commission launched the EDEN project, 
coordinated by CIRAD and involving  
24 countries from Europe,  
the Middle East and Africa.

Since its creation, EDEN has contributed 
significantly to understanding and modelling  
the conditions for vectorial diseases to occur  
and spread, depending on the regions and time 
of year. The second phase of the project will build 
on this foundation, combining the results to gain 
an overall picture of emergence risks and provide 
methods and tools to design surveillance networks 
and early warning systems.

EDEN

Countries involved in EDEN (shaded)

Biome distribution  
(adapted from  

D. M. Olson et al.,  
2001). 
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Scientific network for integrated results
> Characterizing  
       epidemiological situations

> Providing tools to predict  
       epidemiological risks

For the 49 partners and 80 teams involved in  
the project, it is not merely a matter of working 

together on top quality research in different fields, 
but also taking an integrative approach  

to reveal the overall situation. 

The main aims are to: 
• Characterize the ecosystems most exposed  

to local changes and to risks of introducing and 
spreading vector-borne emerging diseases.

• Cover a wide enough range of diseases  
to gain an overall picture of emergence  

risks in European ecosystems.

• Lay the foundations of a surveillance  
and early warning policy for vector-borne  

diseases in Europe.

EDEN is organized in six sub-projects:  
tick- and rodent-borne diseases, leishmaniasis,  

West Nile fever, malaria, and the African platform 
(West Nile fever and Rift Valley fever).

To strengthen the integrative approach,  
each sub-project works with the same set  
of additional teams specialised in information  
and data management systems, low and high 
resolution remote sensing, and change indicators 
(including biodiversity), or in statistical and 
mathematical modelling of vector population 
dynamics and disease transmission. 

A secure web site has been developed to  
facilitate data management and data sharing 
between the partners, and provide specific 
information and links for external users.

The same work plan has been adopted for each 
sub-project in order to compare epidemiological 
situations. A steering committee meets three times  
a year to assess the progress made in activities.  
The emerging strategy document presents the 
concepts and the approach, provides dissemination 
models based on global change scenarios, and 
makes recommendations for effective surveillance 
and early warning for each disease. v

Model diseases have been  
selected to represent the range 
of risks and epidemiological  
situations.

• Tick- and rodent-borne 
diseases are endemic in Europe. 
Their incidence varies depending 
on the regions, and the risk 
of their spreading is not well 
known.

• Leishmaniasis is transmitted 
by biting sand flies, with an ani-
mal host (dogs). It exists around 
the Mediterranean basin, and is 
spreading North due to poorly 
understood changing environ-
mental factors that may include 
global warming.

• West Nile fever and Rift Valley 
fever are transmitted by mosqui-
toes. They are endemic in sub-
Saharan Africa, but sometimes 
spread to the Mediterranean ba-
sin, the Middle East and Europe.

• Malar ia  was endemic in  
Europe, including in its northern 
regions (Scandinavia, Russia). 
Although it has been eradicated 
in Europe, its vectors are still 
abundant. Might environmental 
changes and international travel 
allow its reappearance?

Two examples show how studying 
epidemiological processes leads 
to the construction of risk models.

• Given the high quality public 
health data available in the Bal-
tic States, it has been possible 
to carry out precise studies on 
risk factors for the incidence of 
tick-borne encephalitis. Climate 
change alone cannot explain the 
heterogeneity of the situations 
encountered. Other factors are 
involved, such as industrial and 

agricultural changes, and the  
behaviour of human populations. 
This precise knowledge of the 
epidemiological processes sug-
gests it will be possible to achie-
ve a generic model for tick-borne 
encephalitis in Europe.

• In the Camargue, malaria has 
been eradicated but its vectors 
are still there. Social, economic 
and agricultural policies (Marshall 
Plan, common agricultural 
policy) are largely behind the 
expansion of paddy fields,  
veritable mosquito factories. The 
abundance of these vectors is, 
itself, largely determined by the 
use of pesticides to control rice 
diseases, and the dissemination 
of varieties resistant to those 
diseases. Moreover, human  
behaviour is central to explaining 
exposure to mosquito bites and 
malaria risk, if the parasite were 
to be re-introduced into the  
environment. v

Methods have been developed 
to simplify integration of the 
different teams’ data.

• A new temporal Fourier ana-
lysis method is used to process 
medium-resolution satellite 
images and thereby monitor 
variations in environmental in-
dicators with spatial and tem-
poral resolutions enabling wide 
regions to be covered. It is thus 
possible to characterize chan-
ges on the scale of a country 
or a continent: trend, seasonal 
distribution, etc.  When epide-
miological cycles are known, 
climatic and environmental pa-
rameters determining their dy-
namics can be translated into 
indicators observed by remote 
sensing. In the opposite case, 
statistical methods have been 
developed for selecting varia-
bles to generate plausible and 
parsimonious models.

• In order to assess the risk of a 
disease becoming established 
in a new ecosystem, the basic 
reproduction number, R0, is an 
essential indicator: it quanti-
fies the number of secondary 
cases caused by the introduc-
tion of an infectious individual 
in a disease-free population, 
and consequently the risk of 
an epidemic. Its expression is 
difficult for complex diseases, 
such as those transmitted by 
ticks. New models have been 
developed to overcome such 
difficulties. They confirm the 
importance of simultaneous 
feeding of ticks on the same 
host for tick-borne encephalitis 
virus to become established in 
a new ecosystem.

• Computer models, such as 
multi-agent systems, can be 
used to integrate human be-
haviour, as well as host and 
vector dynamics depending on 
environmental changes. v
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High-resolution mapping of larval habitat and abundance 
of Anopheles hyrcanus in the Camargue to study the risk  
of malaria resurgence (adapted from A. Tran et al., 2008).

Conceptual  
transmission model  

of tick-borne encephalitis 
in northern Europe  

(adapted from  
D. Sumilo et al., 2007).
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