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Pedestrian Demand Model 

Purpose: 

• Identify areas of high pedestrian activity and 
that have the potential for high ped activity 

Use: 

• Identify priority areas for pedestrian 
improvements 

Goal: 

• Improve walking conditions for pedestrians, 
enhance safety, and increase walking rates 



Pedestrian Demand Model 

Four factors: 

1) Current walking/transit rates to work 

2) Urban context 

3) Vulnerable users 

4) Pedestrian generators and attractors 

 

Methodology: 

1) 75’ x 75’ cell rasters 

2) Assign scores based on assumed level of pedestrian 
attraction 

3) Overlay the four factor rasters, summing their scores 
to show areas of highest likely pedestrian activity 



High Transit to Work, Walk to Work 

   Data source: 2011 5-yr ACS, 
Census Block Groups 



Urban Context 

  Elements of the urban 
environment that support 
higher rates of pedestrian 
activity 
– Population and employment 

density 

– Housing and employment mix 

– Intersection density 

  Data source: Census Tracts, County 
intersections, PAG employment data  



Vulnerable Users 

  Data source: 2011 5-yr ACS, Census 
Tracts and Block Groups 



Pedestrian Generators 



Pedestrian Generators List 

• University  
• College  
• Schools  
• Parks  
• Libraries, Community Centers 
• Transit Centers  
• Transit Stops  
• Supermarkets / Grocery Stores  
• Retail, Recreation, and Services  - High-Demand (Convenience, Liquor, 

Pharmacy, Gas Station, Drinking Place) 
• Retail, Recreation, and Services - Medium-Demand (Full and Limited Service 

Restaurants, Snack and Nonalcoholic Beverage Bars) 
• Retail, Recreation, and Services - Low-Demand (Clothing, Book, Gift, Novelty, 

General and Used Merchandise Stores, Theaters, Urgent Care, Community Food 
Services, Shelters, Laundry/Cleaners) 

• Multi-family housing  
• Health Care and Social Assistance 
• HAWK Locations 
• Shared-use path  

 



Pedestrian Generators and Multipliers 

Multipliers 

X3 X2 X1 X0.5 

Generator  Notes  Points  1/8 mile  ¼ mile  ½ mile  2/3 mile  

University  20  60  40  20  10  

College  15  45 30  15  7.5  
School  15  45 30  15  7.5  
Park  10  30 20  10  5  
Library, Community Center Includes YMCA and Boys 

and Girls Clubs 
10  30  20  10  5  

Transit Centers  15  45 30 15  7.5  
Transit Stops     5  15  10  5  2.5  
Supermarket/Grocery Store*  10 30 20 5 5 

Retail, Recreation, and 
Services – High- Demand  

Bars, beer/ wine/ liquor, 
convenience stores, 
pharmacies/drug stores 

7 21 14 7 3.5 

Retail, Recreation, and 
Services – Medium-Demand* 

Restaurants cafes, small 
markets, Convenience 
Stores ,etc.  

5 15 10 5 3 

Retail, Recreation, and 
Services – Low-Demand* 

Miscellaneous retail 1 3 2 1 .5 

Multi-family housing  5  15  10  5  2.5  
Health Care and Social 
Assistance 

3 9 6 3 1.5 

HAWK Locations 5 15 10 5 2.5 
Shared-use path  Urban loop, greenway, 

Santa Cruz, Reid Park, 
etc. 

5 15 10 5 2.5  



Current Walking Rates 

Points Assigned 

Percent of People Points 

Commute to work on foot 35.01%+ 10 

20.01-35% 7 

10.01-20 5 

3.01-10% 3 

Commute to work by transit 35.01%+ 10 

20.01-35% 7 

10.01-20% 5 

3.01-10% 3 



Urban Environment 

Points Assigned 

Characteristic  Density  Points  

Population Density (per sq. 
mile)  

5,001+ 20 

4,001-5,000 15 

2,001-4,000 10  

501-2,000 5 

Employment Density (per 
sq. mile)  

5,001+ 20 

4,001-5,000 15 

2,001-4,000 10  

501-2,000 5 

Jobs/housing Ratio 1.3-6  10  

1 std. dev.  5  

2 std. dev  1  

Intersection Density (per 
square mile)  

201-300  10  

101-200  5  

50-100  1  



Vulnerable Users 

Points Assigned 

Need  Description  Scoring  Points  

Low-income Pop.  Density of households living in poverty by Census block 
group 

51%+  10 

41-50%  8 
31-40%  6 
21-30% 4 
11-20% 2 

Elderly Population  Density of people 65+ by  Census block group  51%+  10 

41-50%  8 
31-40%  6 
21-30% 4 

11-20% 2 

Population w/disabilities  Density of people w/disabilities by census block group 10 

8 
6 
4 
2 

Population w/o a car Density of households w/o car by census block group 31% +  10 

16-30% 8 
11-15% 6 
6-10%  2 

Population under 18  Density of population under 18 by census block group 41%+  10 

31-40% 8 

21-30% 6  
11-20% 4 



Demand Composite 

• Comprised of  
– Generators 

– Transit to Work 

– Walk to Work 

– Urban Environment 

– Vulnerable Users 



Pedestrian Demand Model – Step 2 

Difficult walking conditions (urban arterials and 
collectors): 

• Walkway status 

• Paved shoulders (rural) 

• Accessibility / Curb ramps 

• Traffic volumes 

• Tree canopy 

• Speed limit 

• Intervals between marked pedestrian crossings 

• Pedestrian involved crashes 

• Street lighting 



Pedestrian Demand Model – Step 2 

Crossing characteristics (Intersections - collectors 
and above): 

• Crossing distance 

• Pedestrian crashes 

• Speed limit 

• Traffic volumes 

• Accessibility 

• Medians 



Tucson Region 
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Maps 



Input - Crash Site Points 



Output - All Crash Sites 



Output - All Crash Sites 



Output - 65 and Older 



Output - 15 and Younger 



Input - Severe Injury Sites 



Output - Severe Injury Sites 



Output - Severe Injury Sites 


