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Farm-level impact of animal diseases 

Overt disease Disease risk 

FMD 

Adapted from Perry and Randolph 2003 

National and sectorial  impacts 

Market Access 

Risk management 

Risk management 
-Own control measures 
-Compulsory control 
measures 
-traceability 

Natural resources 
-Land use 
-Settlement and mitigation 
-Ecosystem sustainability 

Farm household 
real income levels 

Household welfare 

Livestock production 
-Production losses (mortality, 
weight, milk loss, lameness) 
-Treatment, containment costs 
-Other profit losses(Idled 
capacity, timing of sales, price 
effects) 

Other income activities 
-Crop production (manure, 
draught) 
-fuel, transport 

Livelihoods 
-Loss of insurance, 
financial networking 
functions 
-Increased vulnerability 



The impact of diseases 
FMD outbreak . UK 2001 

Direct 

Goverment; 

4136 

Direct 

Farmers; 

840 

Direct 

Turism; 

5128 

Indirect 

Farmers; 

136 

Indirect 

Turism; 

3488 

Economic impact (Million 
euros) 

Source: Thompson et al (2002)  

≈ 13278 Million 
€* 

* 1-1-2002 exchange rate 

≈ 6.9 Million 
animals  culled 



Response to animal disease emergencies  

 



The reasoning for information quality 

• Better information = Better decisions 

Decision Data 

Prevalence 

Incidence 

Spatial 
 distribution 

Risk factors 

Information 

Infected  
animals 

 
Contact 

 holdings 
 

Holding 
location 

Population  
at risk 

Vacination 

Resources  
allocation 

Targeted  
surveillance 
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Information quality 

• Information=f(Data+Definition+Presentation) 

• Knowledge=f(People+Information+Significance) 

• Wisdom=f(People+Knowledge+Action) 

 

 
Quality Characteristics Knowledge worker Benefit 

The right data The data I need 

With the right completeness All the data I need 

In the right context Whose meaning I know 

With the right accuracy I can trust and rely on it 

In the right format I can use it easily 

At the right time When I need it 

At the right place Where I need it 

For the right purpose I can accomplish our goals 

Adapted from: English L., 1999 



Data validation 

Data collection 

Data analysis 
(Production of  

useful information) 

Information  
dissemination 

Information 
 system 

How to assure information quality? 
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Data sources 

• National/Regional 

• Animal/holding databases 

• Animal Health Information 
Systems 

• Ancillary databases: 
 Entomological surveillance 

  Syndromic surveillance 

 Wildlife disease/mortality 

• International 

• Animal movement 
• TRACES, Eurostat 

• Animal Health 

• Official 

• ADNS 

• WAHID 

• EMPRES-I 

• Other 

• Promed-mail 

• Healthmap 

 



• Advantages 

• Millions of potential data providers 

• Real time data 

 

• Risks 

• More data  Better data 

• Creating expectations 

 

 

Crowdsourced data 



Using geographic information to control 
diseases 

John Snow’s “Ghost map” - 1854  



Geographical Information Systems 

GIS deals with data by using 

• several different layers each of 

• which represents an abstraction of 

• the real world 

 

 Each layer should have one and 

• only one theme 



Points Lines Polygons 

Vectorial Data 
 

• - useful for the recording of discrete spatial data 

• (like farms, rivers, buildings, train stations, …) 

• POINTS LINES POLYGONS 

• - 3 types of geometry: 

 



Raster data 
• - Raster are Images, where each pixel is the unit 

• - useful for the recording of spatial data that has a continuous 
geographical distribution 

• (temperature, elevation, slope, satellite imagery, …) 

• - it can also be used to store ortophotos (aerial imagery), satellite 
imagery and scanned maps 

Surface Temperature Elevation Digitized maps Satellite imagery 



Alphanumeric data 

• GIS can also read alphanumerical data as data tables that 
can be geographically represented using: 

 
A relational model Tables with coordinates 

Spatial reference  
System 

OR 



Components of animal disease emergency 
preparedness plans 

Early 
warning 

Early 
reaction 



Early warning 

 Rapid detection of: 
Introduction of the disease 
Sudden increase in the incidence 

disease surveillance, 
reporting  
epidemiological analysis 

Knowledge of the distribution and behavior of disease outbreaks 
Monitoring of the effectiveness of disease control campaigns 
“Forecasting” of the evolution of the disease outbreaks 

Objectives 

Methods 

Results 



Risk based surveillance 

• Example: BTV8 in Portugal (May 2008) 

• Objective: Identification of areas with bovines moved 

from BTV8 infected areas or their offspring where BTV8 
competent vectors were present 

• Data sources: 

• Entomological data – Vector presence models 
(Entomological surveillance program) 

• Animal movements and births– TRACES, National 
Bovine Identification System 

• BTV8 infected areas – ADNS, WAHID 



Risk based surveillance – BTV8 in Portugal 

• Movements from 
affected member states 
in the vector activity 
period: 3999 cows 

Cows moved in 
risk area/period 
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• 1569 calves born from cows 
moved from affected areas 
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C. obsoletus (complex)       C. imicola 



Risk based surveillance 
Identification of high risk areas 

Source: Pfeiffer et al (2009) 



Early reaction 

• Carrying out without delay the disease control 
activities needed to: 

• contain the outbreak  

• eliminate the disease and infection in the shortest 
possible time  

• in the most cost-effective way 

•  provide objective, scientific evidence that these 
objectives has been attained. 



Steps in a Response 

• Detection 

• Investigation/Diagnosis 

• Quarantine/Stop Movements 

• Surveillance 

• Depopulation 

• Disposal 

• Cleaning and Disinfection 

• Indemnity/Recovery 



Applications of GIS in 
Early reaction 
activities 

• Controlled area delineation 
and reporting 
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Applications of GIS in Early reaction 
activities 

• Controlled area delineation and reporting 

• Production of routine summary maps for 
controlers, government, ministers and the media 

• Searching for likely sources of infection for new 
infected premises 



Airborne spread of culicoides 

Source: Hendrickx et al (2008) 



Applications of GIS in Early reaction 
activities 

• Controlled area delineation and reporting 
• Production of routine summary maps for controlers, 

government, ministers and the media 
• Searching for likely sources of infection for new infected 

premises 
• Identify immediate neighbours and farms to within a given 

distance of IP 
• Estimating resources required for farm visits 
• Allocating at-risk farms to patrol veterinarians, including 

route optimization 
• Monitoring the visiting of at-risk farms 
• Identification of animal disposal areas 
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Thank you for your attention 

• Questions? 

• Share your experiences! 


