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Modelling Commuter Movements and Demographics: 
A Northern Ireland Case Study 

Northern Ireland Wards – Variation in Size and Internal Flows 

 

 



Modelling Commuter Movements and Demographics: 
A Northern Ireland Case Study 

Are patterns of commuter movement influenced by distance or 

employment opportunities only?  

Or are gender, religion, age demographics influencing patterns? 

 

Objectives: 

To create functional regions for interaction data 

To investigate population variables which influence patterns of movement 

To investigate interactions at both regional and local scales 

To efficiently display flows and patterns 

To demonstrate applicability to policy and industry 

Idea of Optimal Zoning? Geography of consistency 



Modelling Commuter Movements and Demographics: 
A Northern Ireland Case Study 

Goal to obtain geography of consistent internal flows for modelling 
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Modelling Commuter Movements and Demographics:  

Python and PySAL 

 Regionalisation 

 

 

 

 

 

MaxpTabu: 

•Maximum number of regions 

•platform independent 

•Modification is possible 

•Creates maximum number of 

regions 

 

 Source: Rey & Anselin, 2007 

•Easily to code 

•Object Orientated language 

•Combine with database systems 

•Easily work with other python packages – 

numpy, scipy 

 



Modelling Commuter Movements and Demographics:  

Regionalisation 

Regionalisation 

Regionalisation is the clustering or grouping of spatial units 

into spatially contiguous regions whilst maximising a 

particular objective function (Guo, 2009).  

 

•Creation of purpose-specific zones 

•Zones of consistent internal flows 

•Generalisations from voluminous datasets 

•Diminish effects of irregular zones 

 

 
Termed: districting, redistricting, zonation, zone design 

systems, functional regions, functional regionalization and 

spatial clustering  
(Duque et al 2011, Alvanides et al 2000, Konjar et al 2010, Koo 2010, Srinivas et al 2011). 



Modelling Commuter Movements and Demographics:  
Regionalisation 

Region Building Code Region Internal Flow Calculation Code 

Integration of code 

through a WHILE LOOP 

•JOIN region output to feature class 

  

•SAVE join 

 

•DISSOLVE wards based on regions 

 

•CALCULATE % internal flows 



Modelling Commuter Movements and Demographics : 

Why Open Source? 

Shapefile, ESRI Geodatabase, ArcPy Open Python and Data Formats 

Flexible 

Interactive 

Open 

Customisable 

Powerful 



Modelling Commuter Movements and Demographics : 

Why Open Source? 

Shapefile, ESRI Geodatabase, ArcPy Open Python and Data Formats 

Open Data Formats for Grouping and indexing 



Modelling Commuter Movements and Demographics : 

SIM 

Spatial Interaction Modelling: 

a technique to evaluate the patterns between volume of flows and the 

underlying socio-economic tendencies of the origin and destination zones.  

(Lloyd et al, 2011) 

 

 

 

 

 



Modelling Commuter Movements and Demographics : 

SIM 



Modelling Commuter Movements and Demographics : 

SIM 

Regionalization and Spatial Interaction Modelling: 

 

 

 

 

Create new fit for purpose regions 

Test fit based on internal commuter flows 

Rework regions if necessary 

Run spatial interaction based on new regions and demographics 

Evaluations and Visualisations 

 



Modelling Commuter Movements and Demographics:  
Geovisualization 

“Simplicity is the ultimate sophistication”  
Leonardo da Vinci, Steve Jobs 



Modelling Commuter Movements and Demographics:  
Geovisualization 

QGIS 



Modelling Commuter Movements and Demographics:  
Geovisualization 

Shaftesbury 

Botanic 

Island 

D3 JavaScript 



Modelling Commuter Movements and Demographics:  
 

 

 

 

Near Future Work 

 

•Evaluation of demographics on commuting patterns.  

 

•Comparison of 1991, 2001 and 2011.  Comparison over time would allow 

for evaluations to be made on the change of rates in commuting or migration 

and evaluate the effect on commuting patterns of a changing economical and 

social setting.. 

 

•Application of methodology to other interaction Origin Destination data 

 

•Evaluation and examination of the applicability of this research to wider 

interactions applications of goods and services. 

 

•Emphasis on this fundamental importance of 

Open Source Geospatial Data Science 



Open Source Geospatial Data Science 

 

 

 

Open Source Conferences: 

 
 

•FOSS4G- NA, Free and Open Source for Geospatial, North America, March 2015 

 

•FOSS4G, Free and Open Source for Geospatial, Bonn, August 2016 

 

•Awarded OSGeo Student Poster Prize at FOSS4G Bonn 

 

Presentation at BelFOSS, Queen’s University Belfast, January 2016 and January 2017 
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