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CADMS Modeling Base

• 20 - 25 FTEs
Computational biology, 
Computer science, Ecology, 
Engineering, Entomology, 
Epidemiology, GIS, Graduate 
students, Medicine, Modeling, 
Parasitology, Postdoctoral 
fellows, Statistics, Veterinary 
Medicine, Wildlife

• US
Universities
National Labs
USDA, DOI
State Depts. of F&G and  F&A
Industry

• International
Argentina, Australia, Canada, 
Chile, China, Colombia, DK, 
NZ, France, Germany, Kenya, 
Kuwait, Pakistan, Iran, Spain, 
Thailand, UK

Toxoplasmosis 
in California

Brucellosis in YNP

AI in the US 
and 

the world

CSF

FMD in the US



FMD UK 2001 Epidemic

Total Farms Depopulated
10,157

Infected Premises 2,030
Dangerous contacts 4,762
Contiguous premises 3,369
32 week duration



Daily average of animals slaughtered = 9,000 -
 

80,000
Peak daily disposal = 100,000 carcasses

Slaughter/Disposal Numbers  = 6-10 million livestock
(“officially”

 
6,456,000: 10% of UK total)

Photo: Pam Hullinger, CDFA



Davis Animal Disease Simulation 
(DADS) Model

• 30 years FMD modeling
• Spatial
• Stochastic
• Data driven
• Painfully detailed
• Resource constrainable
• Highly individual animal 

based
• National level spread & 

control 
• (Inter)national 

collaborators
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Dairy (n = 114; m = 294)
Dairy calf/heifer (13; 29)
Beef (57; 132)
Swine (10; 29)
Sheep/goat (13; 29)
Backyard (22; 47)

46,300 dairy herds in the U.S.
(7.85 million milking cows)



Model Assumptions 
(inputs and controls)

• Contact data
Simple model (generic)
Complex model (herd type specific)

• Geographic data (premises)
Random (NASS/random)
Precise

• Control constraints
Circular (ring)
Regional (geopolitical)



Geographic Data 

46,300 dairy herds in the U.S.
(7.85 million milking cows)



Geolocation Data: CA Dairies

Random

(NASS)

True

(CDFA)

• NASS vs. true locations 
More disperse
Overestimates (25%) dairies

• Implications
Diminishes local area spread 
(LAS) potential
Reduces planning benefit

CDFA = Calif. Dept. of Food and Agriculture



Simulation Results: Random vs. 
Actual Locations

• NASS vs. true data sims.
Min. similar but early end
Mean 60% underestimate
Max. 75% underestimate

• Implications
Underestimates epidemic 
impact and duration
Potentially misdirects 
resources
No info. > misinformation?



Ring Controls in UK 2007

• Premises statuses 
updated daily

• “Target” constantly 
changing

• Resource allocation 
efficiency?

• Disease control 
impact?



Circular vs. Areal Surveillance

• Regional control benefits
10% decrease in IPs
10% decrease in epidemic duration
40% increase affected premises 
80% decrease in surveillance zone 
definition

• Additional applications
Vaccination/culling
Movement
Expansion to states or regions vs. 
counties
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Results (day/location-specific)
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Baseline
Statewide movement ban

Vaccination

433,000

180,000

210,000

• Vaccination will reduce 
the impact by ½; trade 
problems

• Animal movement ban 
as effective; without 
trade restrictions

• As in UK 2001, we are 
unprepared to deal 
with carcass disposal



Simulating Traceability (NIAI)

• Increased speed and 
accuracy of trace 
backs and forward

• Epidemic size
• Epidemic duration
• Manpower
• Valuable even if non- 

mandatory

NIAI = National individual animal identification



Diagnostic Delay Impact 
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7-day delay
14-day delay
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28-day delay

• Expected 21-delay 
diagnosing index case

• Benefit (direct cost 
savings) of 1-day earlier 
detection ($2 - 3M/hr)

$2.6 mill/hr. delay



FARM BUREAU FEDERATION

http://www.idahodairycouncil.com/default.asp
http://images.google.com/imgres?imgurl=http://www.letsmeetllc.com/i/clalogo.gif&imgrefurl=http://www.letsmeetllc.com/&h=122&w=129&sz=8&hl=en&start=3&um=1&tbnid=OY5pluUu0KZkkM:&tbnh=86&tbnw=91&prev=/images%3Fq%3Dcolorado%2Blivestock%2Bassociation%26svnum%3D10%26um%3D1%26hl%3Den%26sa%3DN


Livestock Associations and State 
Health Partnerships



Conclusions

• Simulation modeling is a useful tool to 
inform decision makers.

• Care must be taken to insure models are 
sufficiently complete and provide useful 
information.

• Disease simulation models may be 
integrated with transportation and 
economics models to provide a suite of 
decision support models.


	Exotic Disease Modeling and Decision Making
	CADMS Modeling Base
	FMD UK 2001 Epidemic �
	Slide Number 4
	Davis Animal Disease Simulation (DADS) Model
	Model Assumptions �(inputs and controls)
	Geographic Data 
	Slide Number 8
	Slide Number 9
	Ring Controls in UK 2007
	Circular vs. Areal Surveillance
	Slide Number 12
	Simulating Traceability (NIAI)
	Diagnostic Delay Impact 
	Livestock Associations and State Health Partnerships
	Conclusions



