
Data-Driven Approach to 
Stopping Roadway Departure 

Crashes

Karen Dixon

1



Roadway Departure (RwD) Definition

FHWA: 

A non-intersection crash in which a vehicle 
crosses an edge line, a centerline, or leaves 
the traveled way.
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Road has moderate volume and last year 
experienced 4 RwD crashes at a sharp 
horizontal curve

Same road and over the last 3 years there 
have been 5 RwD crashes at the same sharp 
horizontal curve (4 last year and 1 two years 
prior)

Same road but before last year only one 
crash occurred in the previous 3 years
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Rare Events
Relative Proportion of Crash Events
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Many Crashes are Random Events
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How Can We Identify the Best Sites?
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RwD Options for Analysis

•Historic “Hot Spot” Analysis
•Crash Predictive Analysis
•Systemic Analysis 
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“Hot Spot” Analysis

•Maps / locates where crashes have 
occurred
•Treat locations with largest number 
of crashes and/or highest crash 
rates
•May be “chasing crashes” at 
locations where crashes are random 
and rare

12



Consider the Signalized Intersection

• High Volume of Rear-End Collisions
• Does something need to be done?
• Will a location with a traffic signal automatically 

experience more rear-end collisions?
• How many of these crashes are too many for this 

location? 5? 50? 500?
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Crash Predictive Analysis

Uses Highway Safety Manual techniques (Safety 
Performance Functions and Crash Modification Factors)
1) Predicts how many crashes may be anticipated for a 

road or intersection with similar characteristics
2) Allows the historic (observed) crash data at the study 

site to be incorporated in the analysis (this will help 
include unknown site features such as sunset and 
sunrise glare that is not in a database)

3) Uses a weighting method to balance the predicted 
and observed crashes to determine expected crashes 
at the study site
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Systemic Safety Analysis

• Focuses on “Risk Factors” common to crash types
• Identifies improvements to overcome these factors
• Determines facilities with these characteristics
• Improves these locations (may be as a matter of 

policy to eliminate/minimize the specific known 
risks)
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Which One Should We Use?

• Predictive – If safety performance factors are available 
• Incorporates crash history and so “hot spot” analysis is not needed
• Provides more reliable results that consider the changing crash 

trends over time 
• Includes analysis of road characteristics
• Uses more robust data that helps put site conditions into 

perspective when compared to other sites
• Systemic – Enables assessments based on identified risk 

factors
• Does not require large databases (though more is better for this)
• Allows reasonable consideration of locations with rare and random 

crash events
• Provides more reliable results that consider the changing crash 

trends over time
• Enables network screening processes to occur for sites with limited 

crash data (but available road data)
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QUESTIONS?
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