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Introduction

Why do we do Vulnerable Road User (VRU) safety analyses and what is our end goal?



Who are Vulnerable 
Road Users (VRUs)?

• People walking, biking and 

rolling

• Anyone not protected by a 

vehicle, but for VRU 

analysis, typically we do 

not include motorcycles



• Relying solely on crash data: VRU crashes tend to be 

rare, especially in areas with limited bike/ped 

infrastructure or locations that feel unsafe for 

walking/biking 

• Crash data is often incomplete

• Real safety risk versus perceived safety risk

The Challenges of VRU Safety Analyses



The Steps of VRU Safety Analyses

Gather available 
data

Choose the most 
appropriate VRU 

safety analysis

What does the 
analysis tell you 

about the key safety 
issues?

Select effective 
countermeasures to 

address safety 
issues



Choosing the Right Safety Analysis



Choosing the Right 
Safety Analysis

Network 
Screening

• Crash Trends 
Analysis

• High Injury 
Network

Systemic 

• Risk Factor 
Analysis

• Crash Profiles

Site-Specific 
Evaluation

• Near Miss 
Analysis

• Before/After 
Studies

Non-Crash Data 
Analysis

• Level of Traffic 
Stress

• Public 
Engagement 
and 
Crowdsourcing

• Near Miss 
Analysis



Crash-Related Analyses



• Sets context regardless of 

sample size

• May need to combine 

bike + ped

• Qualitative review if 

crashes are sparse 

#1: Crash Trends 
Analysis



• Identifies small portion of roads accounting 

for the majority of KSI crashes

• Need concentrations of VRU crashes for 

meaningful VRU HIN analysis

#2: High Injury Network



• Identifies groups of crashes with similar crash 

and contextual characteristics

• Help with countermeasures selection

• High degree of contextual data necessary

#3: Crash Profiles



• Uses existing crash data to determine the type 

of roadways where crashes are happening

• Then identifies other roadways with those 

characteristics and assigns points

• Need enough crash data for a given mode; 

easier in a large region

• Working on ways to control for exposure

#4: 

Risk Factor Analysis



Analyses without Crash Data



• Measures comfort, not actual safety

• Shows where people feel more or less 

safe, which influences behavior

• Calculated separately for bicycles and 

pedestrians

#5: Level of Traffic 
Stress



• Engagement tools like Social Pinpoint tells us 

where people feel unsafe

• Crowdsourcing like bikemaps.org

#6: Public Engagement 
and Crowdsourcing



• Detects conflicts before they 

become crashes

• Collect many data points quickly

• Immediately responsive to changes 

in built environment

• Pay by the intersection. Does not 

scale to the whole city. 

#7: Near Miss Analysis





Analysis VRU Crash Data 
Needs

Other Data Needs When/Why to Use Level of 
Effort

Crash Trends Set context $

High Injury Network Identify corridors with clusters 
of VRU crashes

$

Crash Profiles Identify common 
characteristics of VRU crashes

$$

Risk Factor Analysis Proactive approach to 
identifying VRU risks

$$

Level of Traffic 
Stress

Understand why people might 
not walk or bike

$$

Public Engagement Find areas of concern not 
reflected in crash data

$$

Near Miss Analysis Proactively evaluate areas of 
concern; before and after 
analysis

$$$

Conclusion: Choosing the Right Safety Analysis



The End Result: Selection and 
Prioritization of Countermeasures



What is the data telling 
you about the key 
safety issues? How can 
we address these 
issues?



Countermeasures for VRUs



Conclusion

Gather available 
data

Choose the most 
appropriate VRU 

safety analysis

What does the 
analysis tell you 

about the key safety 
issues?

Select most 
appropriate 

countermeasures to 
address safety issues



thank you!
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