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Overview

• Where to retrieve spatial data

• Sources of spatial data

• Type of data in spatial epidemiology

• Points, polygons, lines or raster data

• Basic overview of spatial analysis



Spatial data in public health

• Management of territorial data

• Location of farms

• Landscape ecology

• Spatial aspects in disease surveillance

• Management of disease outbreaks and control 
measures

• Research

• Spatial statistics 

• Risk Maps



Sources for animal and 

epidemiological data

• Specific research investigations

• High quality but usually limited spatial extension

• Surveillance data

• Field data

• Laboratory data

• Etc.

• National\International reporting systems

• Animal Disease Notification System

• WAHIS



Sources for spatial data

• Field data

• GPS 

• Surveillance data

• Animal Registry 

• GIS

• Environmental data

• Remote sensing



Spatial data formats

• Vector

• Different feature types:

oPoints (Precise geographic coordinates)

o Lines (artificial or natural features as roads and rivers)

oPolygon (administrative boundaries, surveillance zones)

• Aggregated vs Non-aggregated data

• Raster

• Environmental data

• Land Cover

• Geostatistical elaborations (spatial interpolations)

Remote Sensing





Raster





• Risk Maps for WNV in North-eastern Italy



How to integrate animal and 

epidemiological data with space? 

ID Long Lat Cases

1 -0.140795 51.515913 1

2 -0.140379 51.512679 3

3 -0.140304 51.512809 1

4 -0.140501 51.516230 2

5 -0.140375 51.515406 1

6 -0.140454 51.516284 2

7 -0.140722 51.518504 1

8 -0.140403 51.517066 1

9 -0.140196 51.515577 1

10 -0.139714 51.511973 1

… … … …



How to integrate animal and 

epidemiological data with space? 
ID Long Lat

1 3.009669 45.64166

2 3.015011 45.34976

3 3.152603 45.05224

4 3.167533 45.95743

5 3.023017 45.44526

… … …

ID Outbreak

1 1

2 0

3 1

4 1

5 0

… …

ID Population

1 150000

2 21000

3 90000

4 160000

5 800

… …

ID Species

1 Broiler

2 Turkey

3 Broiler

4 Laying hens

5 Turkey

… …



How to integrate animal and 

epidemiological data with space? 

ID Long Lat Outbreak Population Species

1 3.009669 45.64166 1 150000 Broiler

2 3.015011 45.34976 0 21000 Turkey

3 3.152603 45.05224 1 90000 Broiler

4 3.167533 45.95743 1 160000
Laying

hens

5 3.023017 45.44526 0 800 Turkey

… … … … … …



Spatial Analysis

‘Analytical techniques to determine the spatial 
distribution of a variable, the relationship betwee
n the spatial distribution of variables, and the 
association of the variables of an area… 
… It refers to the analysis of phenomena 
distributed in space and having physical 
dimensions’ (Data West Research Agency)

• Statistical/Mathematical methods accounting 
for geographical locations



Spatial Analysis

• Search for unexpected patterns of events

• Random vs Clustered vs Dispersed

• Globally vs Locally

• 1st Order vs 2nd Order

• Isotropic vs Anisotropic

• Point Pattern Analysis vs Polygons

• Ecological analyses

• Species distribution

• Species abundance





Spatial statistics software



ESRI – ArcInfo & Spatial Statistics 

toolbox



QGIS 



SaTScan

• Easily performs [only] Scan Statistics analyses 

• Wizard to import data in the software 

oCases

oPopulation

oControls

oCoordinates

o Likely foci (points aroudn which clustering is expected)

• Possibility to directly export shapefiles (ESRI) or 
kml files (Google Earth)

oNeed to use lon/lat coordinate systems 







• Risk Maps for refining WNV surveillance



What’s             ?

• A computer language and environment for 
statistical computing and graphics

• Related to the computing language S, which 
has been developed into a commercial 
product (S-PLUS) 

R remains free



– Pro’s

• Highly flexible and versatile

• Data exploration and visualisation

• Data manipulation

• Modeling

• Well supported and documented

• Has been officially recognised in the academic 
sector

• It is free!



– Con’s

• Hard to get into

• Steep learning curve

• Not completely user-friendly

• Plenty of help can be found on the web

• Help is “embedded” for each function

• Quite good error reporting (but it needs to get 
used to)







Example

• LPAI H9N2 in turkey farms in 
Veneto region

• 143 Infected Farms (2012-
2013)

• Risk of “Neighbourhood
Infection”  

Mulatti et al, Pre Vet Med 95 (2010)  267-274 



Spatial Analysis

• Candidate requirement

• Knowledge of statistics:

o Statistical distributions

o Statitical models (GLM, GLMM)

• Basic programming abilities

o Previous (limited) exposure to programming

o R (desiderable)

• Basic knowledge of GIS methods

oNot strictly required, but helpful



Thanks for your attention! 



Scan Statistics

• Place circular (purely spatial) or cylindrical 
(space-time) windows on the study area 

• Calculate the “excess” of events within each 
scanning window

• Based on comparison between observed vs 
expected events

• Account for the population density

• Statistica signigicance obtained through 
simulations


