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Introduction and 
Overview
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• motivation and history

• functionality

• what is new in 1.8

• sample data sets
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Motivation and History
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• vision

• to provide a software tool that facilitates the 
exploration and analysis of geospatial data as a 
transition from simple description and 
visualization to structured exploration and 
formal modeling

• no GIS needed, but compatible with GIS data 
structures
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Anselin (2012)
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• brief history

• antecedents

• SpaceStat (1992), DynESDA (1998)

• legacy GeoDa (2003)

• Windows XP only, built on ESRI MapObjects
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• open GeoDa

• open source and cross-platform

• hosted on Github

• native look and feel on each OS

• exploits many open source libraries

• WxWidgets, Boost, GDAL, etc.

• first release Version 1.0 in 2011, 1.8 in 2016

• close to 200,000 users worldwide
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geodacenter.github.io
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GeoDa for Windows
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GeoDa for Mac OSX
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GeoDa for Linux (Ubuntu)
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Functionality
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the GeoDa Menu

the GeoDa toolbar



Copyright © 2016 by Luc Anselin, All Rights Reserved 

automatic updates
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• distinctive features

• multiple views on the data

• dynamic linking and brushing

• observations selected in one view are immediately 
selected in all views

• assessing spatial heterogeneity

• structural breaks across space

• space-time exploration
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• data entry 
 

• supports multiple file formats

• GDAL/OGR

• data base connections

• PostGIS, Oracle

• web feature service (WFS)

• CartoDB data sets

• “Export” serves as file format converter

• project file
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• data manipulation 
 

• table functionality

• join different tables (dbf, csv)

• new variable creation and transformation

• queries/selection of observations

• export selected observations

• edit variable properties
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• weights manager 
 

• create spatial weights

• contiguity based, distance based

• load spatial weights from external files

• weights summary

• connectivity histogram

• interactive connectivity map
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• mapping and geovisualization 
 

• choropleth maps

• rate maps and rate smoothing

• cartogram

• map movie

• interactive custom break editor
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• exploratory data analysis (EDA)  
 

• histogram

• box plot

• scatter plot (with lowess smoothing)

• scatter plot matrix

• bubble chart

• 3-D scatter plot

• parallel coordinate plot (PCP)

• conditional plot (map, histogram, scatter plot)
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• spatial autocorrelation analysis 
 

• global spatial autocorrelation

• Moran scatterplot, univariate and differential 
(space-time)

• spatial correlogram

• local spatial autocorrelation

• univariate and differential local Moran cluster 
map

• local G cluster map
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• space-time analysis 
 

• time manager

• time editor

• time player

• grouping variables

• creating space-time variables

• animations

• averages tool

• structural breaks, treatment effects, DID
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• spatial regression 
 

• OLS regression with spatial diagnostics

• tests for spatial effects

• ML estimation of spatial lag model

• ML estimation of spatial error model

• residuals and predicted value maps
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What is new in 1.8
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• new features
• automatic updates

• CartoDB data connection 

• project files

• background layers for maps

• lowess scatter plot smoother

• scatter plot matrix

• spatial weights connectivity map

• non-parametric spatial autocorrelation

• differential (space-time) spatial autocorrelation

• averages tool

• pooled space-time regression/weights
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• improved features

• time manager

• space-time analysis

• table editor

• variable properties editor

• category editor

• animation

• many under-the-hood improvements
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Sample Data Sets
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75 Nepal districts
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• Nepal districts

• n = 75

• most data for 2013

• cross-sectional only

• socio-economic characteristics

• open Nepal data: data.opennepal.net

• variables

• deprivation index, poverty index, per capital income, 
malnourished kids, life expectancy, percentage 
without safe water
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55 NYC sub-boroughs
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• NYC Sub-Boroughs

• n = 55

• three time periods: 2002, 2005, 2008

• socio-economic characteristics

• Furman Center: furmancenter.org

• variables

• household size, percent kids, median rent, rent 
burden, percent renter, percent owner, percent no 
high school, unemployed, ethnicity, years in 
neighborhood, percent foreign



Copyright © 2016 by Luc Anselin, All Rights Reserved 

3085 US counties
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• US Counties

• n = 3085

• four time periods: 1960, 1970, 1980, 1990

• homicides and socio-economic characteristics

• geodacenter.asu.edu sample data sets

• variables

• homicide rate, resource deprivation index, 
unemployment rate, population component index, 
divorce rate, median age, families below poverty, 
Gini index, female headed households
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Getting Started
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• data input

• creating spatial data sets

• data cleanup

• creating/transforming variables

• selection
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Data Input
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load different file types
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connect to a spatial data base

I
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connect to CartoDB data bases
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Creating Spatial Data Sets
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creating a point layer from x,y coordinates
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Thiessen polygons from points
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Data Cleanup
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edit values in table
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changing the variable type
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Creating/Transforming Variables
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variable calculation
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Selection
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selection tool
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selection in table and map - linking
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selection by shape
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save selected observations as new layer
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Geovisualization
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• maps

• linking and brushing

• cartogram and map movie

• category editor
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Maps
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map menu - box map
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box map principle
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natural breaks map
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basemap
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zoom in
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Linking and Brushing
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scatter plot
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lowess smoother
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customize lowess bandwidth
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effect of outlier - linking
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test for structural stability
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Cartogram and Map Movie
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cartogram
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animation - map movie



Copyright © 2016 by Luc Anselin, All Rights Reserved 

animation - one observation
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animation - ten observations
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animation - thirty observations
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Category Editor
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category editor
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category editor - setting break points
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custom categories in map
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histogram with custom breaks
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Multivariate EDA
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• scatter plot matrix

• parallel coordinate plot

• conditional plots
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Scatter Plot Matrix
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scatter plot matrix setup
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scatter plot matrix - linear fit
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scatter plot matrix with selection
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scatter plot matrix with lowess fit
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Parallel Coordinate Plot (PCP)
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pcp setup
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parallel coordinate plot
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selected observations in pcp
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Conditional Plots
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conditional scatter plot setup
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conditional scatter plot
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conditional histogram
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conditional map




