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� No cases of human infection

� Wild birds in winter 2005/2006 and in 2008

� Free from Avian Influenza in domestic poultry since 1931

Poultry Sector

� ~50‘000 poultry holdings registered

Veterinary Services

� Federal structure of Veterinary Services (26 cantons)

� Livestock census at cantonal and national levels
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Aim of our research

Identifying poultry holding types „at risk“ for Avian Influenza 

Primary risk factors

Poultry trade

Migratory birds

Promotive factors

Secondary risk factors

Poultry density

Management

� Target sites for prevention, control and surveillance
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Aims for this presentation

How network analysis is applied in veterinary epidemiology

Network data on the level of the „Greater Regions“



���������� ��

DATA

PREDICTIONS

THEORIE

R R

†

S I R

† †

*

Transmission 
rate

Recovery       
rate

S = susceptible 

I = infected & infectious 

R = recovered

Model

Kermack-McKendrick model (modif.)



Poultry sector

~50‘000 poultry holdings
[1 to 80‘000 beaks]
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Edges = contacts between nodes allowing for virus 
transmission, e.g. poultry trade between two holdings

Nodes = Poultry holdings 
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Prevention

Surveillance

Control
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Improvement of disease awareness and bio-security at all 
poultry holdings e.g. confinement of all free-range poultry

Prevention
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3 km control zone = removal of edges (movement ban)Control

3 km
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Culling = removal of nodesControl
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10 km surveillance zones (movement control)Control

10 km
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Ring vaccinationControl
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� Ring vaccination can slow down propagation of 
disease but not halt the virus transmission

Model “Remote link”
+ ring vaccination

Model „Neighbour“ Model “Remote link”

Propagation of disease
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Target sites based on (global) network indicesSurveillance
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But ...

… before predicting spread scenarios and 

… before quantifying the impact of different measures 

we need to know the contact network structure!
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Aims for this presentation

How network analysis is applied in veterinary epidemiology

Network data on the level of the „Greater Regions“
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Poultry Holding Density
(Commercial Farms only)

Hauser, R., Schwermer, H., Breidenbach, E., 2005/06. (BVET)  Risikoabschätzung der Einschleppung von 
Aviärer Influenza in den Bestand der in Gefangenschaft gehaltenen Vögel der Schweiz. 

Pre-knowledge
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~ � Poultry number
Sample 
(mail out)

3‘978

Agricultural 
Database

23 cantonal Databases
(including hobby farms)

8 % of the entire Poutry 
Sector

Swiss Poultry Sector
49’438

Egocentric sampling
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© swisstopo 2008

Modified by H.-P.Schwermer, M. Binggeli (BVET)

Egocentric sampling
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~ � Poultry number
Sample 
(mail out)

3‘978

Agricultural 
Database

23 cantonal Databases
(including hobby farms)

Swiss Poultry Sector
49’438

mail back
2‘245

completed
1‘569

56 % of the sample

39 % of the sample

Egocentric sampling



Poultry sectorConfirmation of 
actors and links
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„Greater Regions“ of Switzerland

Animal trade 
movements
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= same GR

= other GR

= 1-3 obs.

= 3-10 obs.

= 11-30 obs.     
= 31-98 obs.

Animal trade 
movements

- purchase -
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Zurich

- purchase -
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Zurich

- sale -
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Ostschweiz

- purchase -
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Ostschweiz

- sale -
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Poultry Abattoirs !!!

Ostschweiz

- sale -
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Including

abattoirs 
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Excluding

abattoirs 
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Multiple network 
relations 

____  = trade             

____ = exposition visit 

____ = working on other 
poultry farm
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Commercial farms 
only 

Backyard holdings 
only 
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Impact of preliminary results

Adoption of Swiss Animal Registration and Trade Database (in process)

Recommendation to strengthen inter-cantonal cooperation

Surveillance system according to holding type and localization � need 
for further data analysis
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What next?

Combining all network relations and anchor all information spatially (GIS)

Extrapolating contact information and generating a complete network

Determining network positons ‚at risk‘ according to network indices
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