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The Project 

• Develop a model to simulate spread of FMD in Turkey 
• Multiple strains circulating in the population 
• Three strains O/A/Asia 1 
• Potential impact of movement restrictions and targeted vaccination 
• Importance cross scale dynamics – particularly in endemic scenario  

– Epidemic: livestock are culled as soon as possible after reporting  
– Endemic:, “neighbourhood” is quarantined and sometimes culled. 

• Interested in identifying high risk regions for future introductions 
and impact of control to reduce further spread. 

• Herd level 
– How is the disease is maintained.  
– Also, in many areas of Turkey, villages often have many “herds” that 

could behave as very well mixed farms  significant potential for 
transmission between herds. 



Prototype Model 
• We have developed a prototype model using demographic 

and case reporting data from 2010. 
• Model is seeded using reported cases from 2010 – disease can 

spread between farms via movements of infected livestock 
and via local transmission. 

• Prototype model uses disease parameters from UK 2001 – 
however, given that we have good reporting data for Turkey, 
we can re-parameterise the model to fit to these outbreak 
data. (Developing approximate Bayesian Computation 
method). 

• Spread of disease is simulated forward from January 2010 
until the end of the year. 

• Formal model fitting has not yet been carried out (this work is 
ongoing). 
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Conclusions 

• Model currently overestimates the spatial 
extent of the outbreak, particularly early in 
the epidemic. 

• Seasonal variation apparent in both the data 
and the model. 

• Formal fitting to outbreak data will enable 
model to more accurately capture the 
spatiotemporal pattern of disease spread. 



Impact of Movement Restrictions 

• The prototype model is now used to simulate 
the impact of movement restrictions upon 
disease spread. 

• We investigate four scenarios: 

1) No movement control 

2) Local movement ban (within 20km) 

3) District level movement ban 

4) Nationwide movement ban 

 



No movement control 

Colour scale shows number of farms infected in each province during 2010. 



Local movement ban 



District level movement ban 

District level movement ban 



Nationwide movement ban 

The model predicts that districts coloured grey will have no reported outbreaks 
during 2010. 

District level and nationwide movement bans prove very effective at controlling the 
spread of disease. 



Update 

• Epidemiological unit: neighbourhoods 

• One strain model 

• SEEIR model within a herd dynamics 



Further Work 
 

• Develop the within herd model to understand within 
herd transmission. 

 

• Carry out formal model fitting to Turkish reporting data 
in order to improve model accuracy. 

 

• Investigate impact of movement restrictions, vaccination 
and culling upon the control of FMD in Turkey. 

 

• Adapt the model to incorporate multiple strains. 

 


