
An Overview of a 
Systemic Safety Approach

Dale Reed Lighthizer, Ph.D., P.E.

November 1, 2016



Objectives

• Describe “Systemic Safety Planning/Analysis”

• Examine Systemic Safety Analysis
– Advantages

– Data Needs

• Describe Systemic Analysis Components/Steps
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Traditional Safety Analysis
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Traditional Safety Analysis 

Dark or Hot Spot 

Intersection
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Traditional Safety Analysis

Dark or Hot Spot 

Segment
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Systemic Approach

• Appropriate when a significant number of severe 

crashes happen over a wide area:

– Rural roads

– Local roads

– Address specific crash types

• Allows for analysis of locations that have not 

experienced a large number of crashes
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Factors Influencing
Safety Analysis Approach 

• Data availability

• Resources

• Established methods

• Established priorities

7



Systemic Safety 
Project Selection Tool
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Systemic Safety Process

• Examine the system as a whole

• Identify roadway elements with high crash risk

that could be corrected on a system wide basis

Supplements traditional site analysis to form a 

comprehensive method for safety planning and 

implementation
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Risk Factor: Defined Here

The potential for a specific type of severe crash to 

occur at a specific location because of the location’s 

characteristics or features. 
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• Roadway Features

• Intersection Features

• Pedestrian-related Features

Potential Risk Factors
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Element 1: Steps 1- 4 
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Element 1: Step 1
Step: Identify Target Crash Types and Risk Factors
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Element 1: Step 1: Task 1
Task 1: Select Focus Crash Type(s)

• Distracted Driving

• Impaired Driving

• Occupant Protection

• Commercial Motor Vehicle Safety

• Motorcycle Safety

• Pedestrian and Bicycle Safety

• Senior Mobility and Safety

• Drivers Age 24 and Younger

• Traffic Safety Engineering

• Lane departure related

• Intersection related

• Traffic Incident Management

• Traffic Records and Information 
Systems

Example - Michigan Emphasis Areas

• High-risk Behaviors

• At-risk Road Users

• Engineering Infrastructure

• System Administration

15



Element 1: Step 1: Task 2
Task 2: Select Focus Facilities

Minnesota DOT
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Element 1: Step 1: Task 3

• Roadway and Intersection Features

• Traffic Volume

• Other Features

Task 3: Identify & Evaluate Risk Factors
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Focus Crash 
Type – Risk 

Factors
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Generate Critical Values 
and Assign
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Data Needs

• SHSP

• Crash Data

• Roadway

– MIRE
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Element 1: Step 2
Step: Screen and Prioritize Candidate Locations
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Step 2: Task 1
Task 1: Identify Network Elements to Analyze
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Step 2: Task 2
Task 2: Conduct Risk Assessment
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Step 2: Task 3
Task 3: Prioritize Focus Facility Elements
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Example
Illinois DOT
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Example
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Illinois DOT



Summary

• Supplements traditional approach

• Appropriate on local roads where 

there are few crashes over a lot of 

miles of roadway

• Allows pro-active approach

• Can be used as a Network 

Screening technique

• Data Driven

• Utilizes MIRE type data
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Questions
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269-217-6100
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