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Retail Food Location Gravity Model (Retail Coverage) 

ArcGIS - Python Script Tool Development 

Preliminary Testing and Documentation – Version 1 

Larry Spear, GISP – February 22, 2016 

Background: 

This gravity model was originally developed for my Master’s Thesis at the University of New Mexico 

(UNM), Department of Geography that was completed during 1982. At that time it was developed using 

SAS and FORTRAN along with an early Environmental Systems Research (ESRI) product AUTOMAP II. A 

paper “Retail Coverage and Market Equilibrium – The Case of Food Stores in Albuquerque, New Mexico” 

presented at the Applied Geography Conference during 1985 expanded on the earlier work. No work 

was undertaken on this research project until my retirement from UNM during 2012. At that time I 

continued development of this research mostly as a requirement for some graduate level geography 

classes I completed. This recent research used more recent food store and population data and was 

developed with modern GIS (ArcGIS-ArcPy , QGIS-PyQGIS, and R with QGIS) and computing facilities. 

This documentation describes developments using ArcGIS-ArcPy and includes geographically weighted 

regression (GWR) to display relative levels of retail servicing.  Other version describes development 

using QGIS-PyQGIS and R with QGIS. 

Instructions for Use: 

1. Prepare a point based feature class for food store locations containing items that can be used as 

weighting variables such as store size, store sales, and number of employees. Note: The 2013 

infogroup data is used for this example. 

2. Prepare a census block group feature class with population (count and density) data. Note: this 

is a point based feature class and population estimates from Esri Demographics is used for this 

example. 

3. Prepare a major roads based feature class useful for locational reference. Note this is a line 

based feature class. 

4. Prepare a census block group feature class for displaying the gravity model results. Note: this is 

a polygon based feature class. 

5. Optional – Prepare a feature class with the outline of the study area. Note this is just a single 

polygon based feature class. 

6. Prepare a ArcGIS ArcMap document (mxd) containing the above feature classes. 

7. Open and run the Retail Gravity Model Python Tool from the Gravity Model Test Tool Box (Retail 

Gravity Model V1). 

8. Review the results point based feature class with measure of retail coverage (retcover) from the 

retail gravity model. 

9. Review and create display of results (Std. Residual) from the geographically weighted regression. 

Note: This is a point based feature class. The automated display still needs to be developed (see 

manual results below). The next step will join to the polygon census block group feature class 

(step 4) to display results.  

http://www.unm.edu/~lspear/geog525/Retail_Coverage.pdf
http://www.infogroup.com/
http://www.esri.com/data/esri_data
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10. Review and create display of results (Std. Residual) from the geographically weighted regression. 

Note: This is a polygon based feature class. The join and automated display still need to be 

developed (see manual results below).  

Food Store Feature Class (1): 

 
 

Block Group Feature Class (2): 
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ArcMap Basemap (3): 

 

Census Block Group Feature Class (4) 
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Study Area Feature Class  - Optional (5): 

 

ArcGIS ArcMap Document – mxd: (6) 
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Script Tool Dialog Box (7): 

 

Review the Results Feature Class (point) (8): 
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Review and Display GWR Results Feature Class (point) (9): 

 

Review and Display GWR Results Feature Class (poly) (10): 

 


