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Swine movements in Belgium:  
network analysis 

and implications in disease spread and surveillance 

CONTEXT                         

 Swine industry in BE is 42% of LSU 
(Eurostat). 

 Livestock movements between farms is one of 
the most important risk factor for the spread 
of infectious agents (Craft et al., 2015). 
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 Use Social Network Analysis to describe the pattern 
of movements of domestic pigs in Belgium. 

 Identify target herds for surveillance. 

 Estimate the risk of disease spread via animal 
movement from specific provinces. 

MATERIAL & METHODS 

Data source:  

 Swine movements data (2013 – 
2015) from the National 
Registration Database. 

 Herds (n=6300), herd types, 
animal types. 

 Geographic coordinates. 

 DIRECTED WEIGHTED NETWORKS  
  1 node = 1 farm 

Farm types 

Edge weight = frequency of the movement during the year 

RESULTS & DISCUSSION 

Compare to 100 
randomly simulated 
networks of same 
size and density 

Useful for refining spread modeling of possible 
exotic disease introduction. 

References: 
Eurostat. http://ec.europa.eu/eurostat/statistics-explained/index.php/Agricultural_census_in_Belgium. Accessed: 2017-03-10. 
Craft, M. E. Infectious disease transmission and contact networks in wildlife and livestock. Philosophical Transactions of the 
Royal Society B: Biological Sciences 370, 1669 (apr 2015), 2014010720140107. 
Danon, L., Ford, A. P., House, T., Jewell, C. P., Keeling, M. J., Roberts, G. O., Ross, J. V., and Vernon, M. C. Networks and the 
epidemiology of infectious disease. Interdisciplinary Perspectives on Infectious Diseases 2011 (2011), 128. 
Ribbens, S., Dewulf, J., Koenen, F., Mintiens, K., de Kruif, A., and Maes, D. Type and frequency of contacts between belgian pig 
herds. Preventive Veterinary Medicine 88, 1 (jan 2009), 5766. 
VanderWaal, K. L., Picasso, C., Enns, E. A., Craft, M. E., Alvarez, J., Fernandez, F., Gil, A., Perez, A., and Wells, S. Network 
analysis of cattle movements in Uruguay: Quantifying heterogeneity for risk-based disease surveillance and control. Preventive 
Veterinary Medicine 123 (jan 2016), 1222.  

Target herds for better surveillance and 
contingency planning could be identified : 

 Many batches sent and/or received. 

 Many different contact herds. 

Weighted degree centrality 

Super-spreaders 

Super-receivers 

Super-spreaders-
receivers 

The south (Wallonia) received batches of pigs from the 
north (Flanders) but sent very few batches.  

Risk of disease spread via animal movements : 

 Lower risk from the south.  

 Higher risk from the north. 

AIMS 

Swine movements in Belgium (2014) 
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