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Source: USDOT Pedestrian Safety Action Plan, https://highways.dot.gov/sites/fhwa.dot.gov/files/2020-
11/FHWA_PedSafety_ActionPlan_Nov2020.pdf, 2020.



Source: USDOT Pedestrian Safety Action Plan, https://highways.dot.gov/sites/fhwa.dot.gov/files/2020-
11/FHWA_PedSafety_ActionPlan_Nov2020.pdf, 2020.



Why do we need pedestrian 
exposure data?



Why do we need pedestrian 
exposure data?

• Count core users of our transport system

• Prioritize projects

• Inform facility design



Why do we need pedestrian 
exposure data?

• Count core users of our transport system

• Prioritize projects

• Inform facility design

N. 27th Street 
Rapid Implementation Project

(City of Milwaukee DPW)



Why do we need pedestrian 
exposure data?

Source: Wisconsin Department of Transportation. TC Map (Traffic Count Map), 
https://wisconsindot.gov/Pages/projects/data-plan/traf-counts/default.aspx, 2021.  

Automobile Volume Counts

https://wisconsindot.gov/Pages/projects/data-plan/traf-counts/default.aspx


Safety Example: 
Number of Crashes

Source: City of Milwaukee, 
Milwaukee Pedestrian Plan, 2019
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1: Regional Pedestrian Volume Model

Schneider, R.J., A. Schmitz, and X. Qin. “Development and Validation of a Seven-County Regional Pedestrian Volume Model,” 
Transportation Research Record: Journal of the Transportation Research Board, https://doi.org/10.1177/0361198121992360, 2021.

How many pedestrians cross an 
intersection with certain 
characteristics in a year?



Data: Manual Intersection Counts

Source: WisDOT, SE Region

• Turning counts along SHS & other intersections

• SE Region Office: 1,252 counts from 2013-2018

• Supplemented 
with 38 City of 
Milwaukee 
arterial counts



Potential Explanatory Variables

• Summarized 14 previous direct demand 
pedestrian volume models

• Tested variables from previous studies
– Built Environment (Population & employment density, 

proximity to bus stops, retail, restaurants & bars, parks, 
schools, college campuses)

– Socioeconomic (Age under 18 & over 64, median income, 
poverty, renters, zero-vehicle households, blue-collar & 
white-collar jobs)

– Roadway (Maximum AADT & number of lanes on any 
approach, signal control)



Explanatory Variable Measurement

Image Source: Google Earth
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Recommended Pedestrian Volume Model

Yi = exp(7.63 + 0.019X1i + 0.0058X2i + 0.43X3i + 0.38X4i + 0.21X5i + 0.48X6i + 4.18X7i)

where:

Yi = estimated annual pedestrian crossing volume at intersection i

X1i = square root of the population density within 400m of intersection i

X2i = square root of the job density within 400m of intersection i

X3i = square root of number of bus stops within 100m of intersection i

X4i = square root of number of retail businesses within 100m of intersection i

X5i = square root of number of restaurant and bar businesses within 100m of 
intersection i

X6i = 1 if intersection i is within 400m of a school (0 otherwise)

X7i = Proportion of households without a motor vehicle within 400m of 
intersection i
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WI 190 & N 124th St, Brookfield

21.9 crashes/million crossings

WI 145 & N 27th St, Milwaukee

2.3 crashes/million crossings

Identical scale (Source: Google Earth, 2018: image height = 1000 feet)

Application: Pedestrian Risk
9 crashes in 5 years = 1.8 crash/yr

786,000 crossings/yr

2 crashes in 5 years = 0.4 crash/yr

18,300 crossings/yr
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• Interactive statewide pedestrian volume map

• HSIP and other safety analysis processes

Putting Research Products to Use



Source: California Department of Transportation. State Highway Pedestrian Exposure Estimates, 
https://dot.ca.gov/programs/safety-programs/ped-bike/exposure, 2021.  

Caltrans Pedestrian Volume Map

https://dot.ca.gov/programs/safety-programs/ped-bike/exposure

