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Overview
• Recent research on pedestrian fatalities in darkness
• NCHRP 926 “Guidance to Improve Pedestrian and Bicyclist Safety at 

Intersections”



Speed and Safety

Image Source: Toole Design*Braking distance includes 2.5 sec of reaction time

Likelihood of
fatality or 

severe injury

Likelihood of
fatality or 

severe injury

Likelihood of
fatality or 

severe injury



Pedestrian Safety Trends

Data Source: GHSA Pedestrian Safety Spotlight Report
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Pedestrian Fatalities in Darkness

Source: Sanders, Schneider, & Proulx, 2019



Pedestrian Safety in Darkness
• Bivariate analysis examining correlates with fatalities in darkness
• Logit models

• Fatalities in darkness versus daylight (national level)
• Fatalities versus severe injuries in darkness versus daylight (California)

• Short story: design (speed), visibility (speed), behavior



Pedestrian Safety in Darkness
Visibility
• Clear weather (-)

Speed
• Crash occurring at ≥ 35mph speed (+)
• Crash occurring with a functioning 

traffic control device (-)
• Crash occurring at an intersection (-)
• Driver going straight (+) 
• Pedestrian being hit in the roadway (+)

Design
• Pedestrian crossing in a crosswalk (-)
• Crash occurring on multilane road (+)



Pedestrian Safety in Darkness
Pedestrian characteristics
• Pedestrian being Black (+)
• Pedestrian being Hispanic (+, CA only) 

Behavior
• Pedestrian and driver drinking (+)

Other
• Increased mobile phone usage?
• Increase in larger vehicles?



NTSB Recommendations
• Vehicle-based safety countermeasures
• Vehicle headlights
• Vehicle design
• Collision avoidance technology

• Infrastructure planning
• Pedestrian safety action plans
• Design guides
• Site-specific planning

• Improve pedestrian safety data
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• Lighting plans
• Bars/entertainment districts



NCHRP 926: Guidance to Improve Pedestrian 
& Bicyclist Safety at Intersections

• Succinct process for selecting safety 
countermeasures for pedestrians and 
bicyclists

• Includes contextual considerations
• Draws from and works with key 

countermeasure and safety resources



Countermeasure Selection Tool

Image source: NCHRP 926
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Countermeasure Tiers

Image source: NCHRP 926
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Example Crash Type & Countermeasures

Image source: NCHRP 926



Countermeasures by Tier & Crash Type

Image source: NCHRP 926



Countermeasure Trade-offs

Image source: NCHRP 926



Example Cut-Sheet

Image source: NCHRP 926



Additional Considerations
Incorporating equity into our analyses and countermeasure selection
• Racial
• Gender
• Ability
• Income



Resources & Contact Information
NCHRP 926:
https://www.nap.edu/catalog/25808/guidance-to-improve-pedestrian-and-bicyclist-safety-at-intersections

GHSA 2019 Pedestrian Safety Spotlight:
https://www.ghsa.org/sites/default/files/2020-02/GHSA-Pedestrian-Spotlight-FINAL-rev2.pdf

NTSB Pedestrian Safety Special Investigation:
https://www.ntsb.gov/safety/safety-studies/Documents/SIR1803.pdf

Pursuing Equity in Transportation:
https://usa.streetsblog.org/2020/07/27/opinion-urbanism-is-complicit-in-infra-structural-racism-and-
reparations-have-a-place-in-the-built-environment/

Contact information: rlsanders@asu.edu
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