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What is spatial information?

▪ Any data with reference to a specific location or geographical area

▪ Composed of spatial data (e.g. latitude and longitude) and attribute 
data

▪ Can be displayed on a map
https://support.esri.com/en/technical-article/000022371



Geographic Information System (GIS)

▪ Computer system

▪ Capture, store, query, manipulate, 
analyse and display information 
related to a specific location or 
geographical area

▪ Layer-based approach
➢Collection of thematic layers that are 

linked by their spatial location

➢Spatial location is the key index variable 
to compare different data sets

https://www.nationalgeographic.org/encyclopedia/geographic-information-system-gis/



Geographic Information System (GIS)



Mapping

▪ Easy way of storing and displaying large amounts of information

▪ Can be used to identify and examine spatial patterns
➢Distribution of disease and other features (e.g. risk factors) over space, time 

and in relation to each other

➢Relationships between spatial location, environment and disease

▪ Effective presentation and communication
➢Extent

➢Intensity

➢Development and change



Mapping: disease outbreaks
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World Animal Health Information System (WAHIS)
of the OIE

https://www.oie.int/wahis_2/public/wahid.php/Diseaseinformation/Diseaseoutbreakmaps
https://www.oie.int/wahis_2/public/wahid.php/countrymapinteractive
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Mapping: disease outbreaks
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Mapping: 
population 
densities

▪ Distribution of pigs (head per 
square kilometre) raised under 
extensive (a), semi-intensive
(b) and intensive (c) production 
systems

(a)

(b)

(c)



Mapping: population densities

▪ Distribution of pigs (a-d) 
and pig farms (e-g) in 
Thailand in 2010



Mapping: land cover and use

▪ Vegetation

▪ Forestry

▪ Soil

▪Water

▪ Elevation

▪ Agriculture



Mapping

▪ Vegetation

▪ Forestry

▪ Soil

▪Water

▪ Elevation

▪ Agriculture

Paddy rice cropping intensity 
in Bangladesh in 2017



Mapping

▪ Vegetation

▪ Forestry

▪ Soil

▪Water

▪ Elevation

▪ Agriculture

Deforestation and 
agricultural expansion



Mapping
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Mapping: land cover and use

▪ Vegetation

▪ Forestry

▪ Soil

▪Water

▪ Elevation

▪ Agriculture

Habitat suitability
(e.g. wildlife, insects)



Mapping
Habitat suitability

(e.g. wild boar, 
Aedes albopticus)



Mapping: networks

International flights arriving 
daily from ASF-affected countries

Cruise ship paths 
within the region



Free GIS data sources

▪ FAOSTAT (http://www.fao.org/faostat/en/#home)

▪World Bank Open Data (https://data.worldbank.org/)

▪WAHIS (https://www.oie.int/animal-health-in-the-world/the-world-animal-health-information-

system/data-after-2004-wahis-interface/) and EMPRES-i (http://empres-i.fao.org/eipws3g/)

▪ DIVA-GIS (https://www.diva-gis.org/gdata)

▪WorldPop (https://www.worldpop.org/)

▪GADM (https://gadm.org/)

▪ https://freegisdata.rtwilson.com/



Use in risk assessment

▪Mapping hazards

▪Mapping risk factors

▪Mapping sources and routes of exposure

▪Making decisions

▪Displaying results



Use in risk assessment: displaying results

▪ Distribution of the risk of an event
➢Targeted disease surveillance and control

▪ Colour-shaded maps to identify geographical areas at risk



Use in risk assessment: displaying results

StoryMaps
https://arcg.is/uCO99



Use in risk assessment: making decisions

▪ Spatial multi-criteria decision analysis (MCDA)
➢Spatial information on risk factors are used as predictor variables to estimate 

the probability of disease occurrence

➢(1) Identification of risk factors, (2) creation of spatial layers, (3) cartographic 
modelling, (4) model validation

➢Beneficial in data-sparse environments!



MCDA

(1) Identification of risk factors

▪ Sylvatic cycle: occurrence of wildlife reservoirs, occurrence of 
Ornithodoros tick spp., pig population density

▪ Domestic cycle: proximity to major market centres, trade in pigs and 
their products, pig population density, occurrence of Ornithodoros
tick spp.



MCDA

(3) Cartographic 
modelling



MCDA: results

▪ Suitability for African 
Swine Fever persistence in 
domestic pig populations 
as part of sylvatic cycles



MCDA: results

▪ Suitability for African 
Swine Fever persistence in 
domestic pig populations 
as part of domestic cycles



MCDA (another example)



What can we do?







Summary

▪ Effective presentation and communication

▪Understanding trends and forecasting

▪ Better planning and monitoring

▪ Setting of priorities

▪ Facilitated decision-making


