
By: Matthew Haffner 
PhD Student, Oklahoma State University 

USING ARCGIS, PYTHON, AND R TO 
STUDY SOCIAL INTERACTION 

POTENTIAL (SIP) IN OKLAHOMA 
CITY AND TULSA 



STUDY AREAS 
 



INTRODUCTION 

• Focus for this presentation is on data collection, 
preparation, and methodology: 
• Collecting a large amount of restaurant data  
• Using Python in ArcGIS 
• Using a gravity model in R 
• Using Python to calculate SIP 



SIP METRICS 
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DATA PREPARATION 
• Residential and employment locations 

• 20 zones each 
• ArcGIS grouping analysis 

• Restaurant locations 
• 50 clusters 
• ArcGIS grouping analysis 



RESTAURANT DATA 
• Restaurant data were collected using 

a Web Scraper called “Yello” 
• Other programs can do this as well 

such as Mozenda or Scrapy 
 



PYTHON IN ARCGIS 
• import arcpy 
• from arcpy import env 
• env.workspace = "F:/Thesis" 
• env.overwriteOutput = "True" 

 
• arcpy.CopyFeatures_management("OKCRoads/OKCMetroRoads", "OKCRoads/OKCMetroRoadsCopy.shp") 
• print "Features copied successfully" 
• arcpy.AddField_management(roads, "MPH") 

 
• roads = "OKCRoads/OKCMetroRoadsCopy" 
• delimitedField = arcpy.AddFieldDelitmiters(roads, "RTTYP") 

 
• cursor1 = arcpy.UpdateCursor(roads, "MPH", delimitedField + " = 'M'") 
• for row in cursor1: 
•     row[0] = 25 
•     cursor1.updateRow(row) 
•     print "25 mph roads complete" 
•      



PYTHON IN ARCGIS 
• import arcpy 

• from arcpy import env 

• env.workspace = "F:/Thesis" 

• env.overwriteOutput = "True" 

 

• city_boundaries = "Shapefiles/OKCMetroBoundary.shp" 

• buffer = "Shapefiles/OKCEdgeEffect.shp" 

• distance = "5 miles"  

 

• arcpy.Buffer_analysis(city_boundaries, buffer, distance) 

• print "Buffer complete"     



GRAVITY MODEL IN R 
• Doubly-constrained gravity model in R 
• Predicts the percentage of commutes from 

every residential location to every 
employment location 

• Used results from network analyst OD-Cost 
Matrix function 
 



SIP CALCULATION IN PYTHON 
• Calculated in Python using Numpy 
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32. AKSij = tkj 
33. AKSqr = tqk 
34. AKEij = numpy.array(t - tki) 
35. AKEqr = numpy.array(t - tkr) 
36. for x in range(20): 
37.   for y in range(20): 
38.      for z in range(20): 
39.          for w in range(20): 
40.             val1 = max(AKSij[0, x], AKSqr[0, y]) 
41.             val2 = min(AKEij[0, z], AKEqr[0, w]) 
42.             AKijqr = val2 - val1 

68 
Akijqr =  



RESULTS 
 



 



 



QUESTIONS/ COMMENTS 
 



 



 



 



 



 



 



 



 



PYTHON CODE RESULT SAMPLE 
 

r 3 w 19 - h 19 , w 19 - h 10 : 5.54071953036e-08 

r 3 w 19 - h 19 , w 19 - h 11 : 1.08601310946e-07 

r 3 w 19 - h 19 , w 19 - h 12 : 4.81439222847e-07 

r 3 w 19 - h 19 , w 19 - h 13 : 1.50571036945e-06 

r 3 w 19 - h 19 , w 19 - h 14 : 6.19358271703e-07 

r 3 w 19 - h 19 , w 19 - h 15 : 1.59101680967e-07 

r 3 w 19 - h 19 , w 19 - h 16 : 1.89328130247e-07 

r 3 w 19 - h 19 , w 19 - h 17 : 5.25337924203e-08 

r 3 w 19 - h 19 , w 19 - h 18 : 2.34922117038e-06 

r 3 w 19 - h 19 , w 19 - h 19 : 3.02184244006e-07 

 

r 4 w 0 - h 0 , w 0 - h 0 : 0.00015250826736 
r 4 w 0 - h 0 , w 0 - h 1 : 2.30448483387e-05 
r 4 w 0 - h 0 , w 0 - h 2 : 7.73989016341e-05 
r 4 w 0 - h 0 , w 0 - h 3 : 1.91807841556e-05 
r 4 w 0 - h 0 , w 0 - h 4 : 1.34106800632e-05 
r 4 w 0 - h 0 , w 0 - h 5 : 7.48189484537e-05 
r 4 w 0 - h 0 , w 0 - h 6 : 8.4257857781e-06 
r 4 w 0 - h 0 , w 0 - h 7 : 5.12271829311e-05 
r 4 w 0 - h 0 , w 0 - h 8 : 1.8968745747e-05 
r 4 w 0 - h 0 , w 0 - h 9 : 2.3702185383e-05 
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