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Preventive Culling and Emergency Vaccination

Simulation Study about the Eradication Foot and Mouth Disease

Is the emergency vaccination an alternative to the preventive culling?

Are there interactions between the control strategy and other influence factors?

� The emergency vaccination is an alternative control strategy to the preventive culling if it starts 

immediately and in a large area around affected farms. 

�The interactions show that the emergency vaccination has to be implemented rapidly and especially in 

densely populated areas. 

Conclusion

(Farm Structure Survey, 2003)

� Poisson distribution for 

the number of contacts 
per day and farm

Input

susceptible

infected

symptoms

diagnosed

culled

vaccinated

immune prev. culled

State transitions of the farms Draw random numbers from distributions

Control strategy x Delay Control strategy x Farm density

Spatial and Temporal Monte-Carlo Simulation

Results

� Lognormal distribution for the incubation period 
� Bernoulli distribution for the infection probability 

per contact
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Farm structure

Sheep (79)

Dairy Cows

(462)

Fattening Bulls

(412)

Suckling Cows

(165)

Production Sows

(49)

Fattening Pigs

(59)

729 farms in Northern Germany

consisting of  sub-units

Influence factors

Control strategy

Delay Farm density (Farms/km2)
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Virus transmission

Infected farm

Susceptible farm

Animals

Vehicles

Personel

Air

Local spread

Simulate epidemic

Index farm set by user

Repeat for each farm and each day until the virus 

is eradicated

� Check state of farm

� Change state with certain probability, 

depending on implemented control 

strategies and epidemic duration

�Spread disease via animal, personal, vehicle 

contact, air and local spread depending on 

farm type and number of animals on farm

Airborne transmission Type of index farm

Farm densityDelay start control strategy

Control strategy
B: Basic (protection and surveillance zone, 

contact tracing)

PC (1), (2): preventive culling 1 or 2 km around 

all affected farms 

EV (a,1), (a,5), (a,10): emergency vaccination 

1, 5 or 10 km around all affected farms 

EV (f,1), (f,5), (f,10): emergency vaccination 1, 5 

or 10 km around the first affected farms
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