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Team Collaboration

• Animal Population Health Institute, CSU 

• Canadian Food Inspection Agency

• Ontario Ministry of Agriculture and Food

• United States Department of Agriculture

• University of Guelph, Ontario

• Input from experts from other countries



United States Department of Agriculture

Animal and Plant Health Inspection Service

3

NAADSM Characteristics

• Stochastic

• State transition

• Spatial and temporal

• Built-in economic components

• Herd based
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Applications

• Emergency planning and preparedness

– Exercise design

– Discussion, awareness forums

– Training
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Applications

• Developing plans for emergency response 

procedures and strategies

– North American FMD vaccine bank issues

– Lab capacity

– PRV vaccine 

• Learning and discussion tool in emergency 

preparedness
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Applications

• Model disease spread under different 
conditions 
– Compare levels of spread and detection

– Test population variation – density and production 
types

• Control Strategies
– Compare the effects movement control, mass 

depopulation, vaccination



United States Department of Agriculture

Animal and Plant Health Inspection Service

7

Limitations

• Vector borne diseases 

• Slow spread (BSE)

• Wildlife diseases – populations don’t exist as 

agricultural units
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Using NAADSM

Population Data

• Characteristics of herds - location, type of 

operation, animal number, status 
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Using NAADSM

Disease Parameters

• State characteristics: latent period, subclinical, 

infective, vaccine immune, natural immune, for each 

operation type

• Probability of spread, given contact between 

infectious and susceptible

• Use distributions rather than point estimates

• Describe herd situation, not individual animals
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Using NAADSM
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Using NAADSM

Contact

• Direct, indirect movements and airborne 

spread

• Frequency, distance

• For each type of operation
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Using NAADSM

Detection parameters

• Time before disease is identified, based on 
two factors:
– Days that the herd is in the contagious period 

• The longer, more clinical animals, more chance of the 
producer and veterinarian identifying signs of disease

– Days since disease outbreak was first detected 
• Expect more awareness of foreign disease after first 

case in area/country has been identified
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Using NAADSM

Control

• Vaccination, Destruction, Movement control, 

• Define circumstances, available resources for 

vaccination and destruction
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Using NAADSM

Operational Cost

• Appraisal, C&D, Indemnification, Euthanasia, 

Carcass disposal, Vaccination
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Using NAADSM
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Using NAADSM

• Run multiple simulations

• Change parameters - situation or control 

activities - run again if desired

• Analyze output - number of herds and 

animals in different statuses, costs associated 

with activities
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• Analyze output -

number of herds and 

animals in different 

statuses, costs 

associated with 

activities
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Using NAADSM

Review output

• Map, chart

• Statistics for all iterations

• Details for last iteration

• Summarized
– Maximum, minimum, average, percentiles, for each variable for 

multiple iterations

– Calculated values for time to end of outbreak and time to first 
detection for multiple iterations

– Epidemic curve

– Day by day statistics for all variables and daily units detected for 

multiple scenarios
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Interpret output
– Determine what outputs are important – how do you define 

success?
• Faster eradication

• Less expensive

• Fewer animal killed

• Fewer farms infected

• Confining disease to one geographic area or production type

– Interpretation requires knowledge of how the model works, 
as well as inputs and assumptions

– Disease experts need to compare their opinion to model 
output, raise areas for discussion, further investigation, etc.
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Communication of results

Model Reality
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Communication of results

Analysis of 

results

Publish

Report
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Communication of results

Model
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Communication of results
Reality
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Communication of results
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Communication of results
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Communication of results


