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{Winter Driving} Risk? 

“ The possibility that something bad or 
unpleasant (such as an injury or a loss) 
will happen  ”     - Webster 

when driving under adverse 
winter weather conditions 
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Quantification of Risk: 

Observational Study… 
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Observational Study: 

Study Sites … 

•  203   Highway routes 

•  26,945  km 

•  11               Winter seasons 

•  88,042  Site-events 

 



 ln(Risk)  =  β0     + β1 RoadSurface  
       + β2 Visibility  
       + β3 Precipitation 
       + β4 Temperature 
       + β5 WindSpeed 
       + β6 TrafficExposure 

 

Statistical 
Modelling of Risk 



Risk Effects of  
Some Major Factors 
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Applications of  
Driving Risk Models 

¢ What-if Analysis of Alternative WRM 
Policies, Strategies, Methods 

 
¢ Classification of RSC  

¢  Setting Variable Speed Limits 
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Application #1: 

Effect of Treatment on Safety 
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Network Wide Safety Benefit of 
WRM (Ontario Network) 
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Application #2: 
Classification and Reporting 
of Road Surface Conditions 
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Winter RSC 

Classification/Reporting Practice 
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Risk-based Approach – 
Relative Risk Index (RRI) 

RRI =  

Expected collisions in 
a given condition

Expected collisions in
 a good condition

	



  
a) Road Surface Condition b) Precipitation 

  
c) Visibility d) Wind Speed 

 

 

e) Temperature  
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Risk Factor:!
Relative Risk (RRI) vs. RSI 



  
a) Road Surface Condition b) Precipitation 

  
c) Visibility d) Wind Speed 

 

 

e) Temperature  
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Overall RSC of a Route 
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Application #3: 
Risk-based Approach to Setting 
Variable Speed Limit (VSL) 
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Remaining Challenges … 

¢  Improvement of risk models 
¢  Transferability of risk models 
¢ Driver’s behavioral adaptation? 
¢ Definition of risk thresholds 


