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Presentation Notes
Good afternoon, I am Haris Zia and I am presenting the topic of Enhanced Identification of High Risk Intersections.

At Abley, I have had the opportunity to work with Paul Durdin on this topic, who is also the co-author of this paper, and today I will share some of my experiences with the process we have developed to enhance the identification of high-risk intersections.

We all know intersections are among the most dangerous places on the road network.  The traditional approach of identifying road safety issues at intersections has been mainly based on historic crash performance, through crash reduction studies and blackspot analysis.  While these crash clustering approaches served the country well in the past, it tended to place a strong emphasis on crashes with minor injuries.

Alternative approaches for prioritizing intersections were introduced, such as ranking sites by the social cost of crashes; however this had the opposite effect and ended up placing excessive focus on intersections with recent fatal and serious crashes.
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Auckland (2013) 

• 233 Fatal or Serious injury crashes at intersections 
• 79% occurred at intersections with no previous fatal or serious injury 

crashes in past 5 years 
 

Presenter
Presentation Notes
As this slide shows, the majority of fatal and serious crashes at intersection generally occur at intersections with no previous history of fatal and serious crashes.  Therefore, prioritising sites on the basis of social cost is fraught with risk of investing road safety funds at intersections that do not reflect the underlying road safety risk. 

Luckily for all road users, there is a better approach….
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High-Risk Intersections Guide 

Guides identification, targeting and 
remediation of key road safety 
issues at high-risk intersections 

Presenter
Presentation Notes
As a result of Safer Journeys, New Zealand’s road safety strategy for the current decade, came about the High Risk Intersections Guide which I’ll refer to as the Guide. The Guide focuses on identifying intersections with an established or estimated occurrence of fatal and serious crashes, as opposed to those with less severe outcomes.

This assessment technique represents a shift away from a wholly reactive approach to one that estimates the risk of future fatal and serious crashes if current crash patterns continue. So how does it work?



Enhanced Identification of High-Risk Intersections  |   23/03/2015 

Estimating the Risk of Death and Serious Injury 

Speed Limit Intersection Form and Type Crash Movement Types 

Presenter
Presentation Notes
Basically, the technique involves combining the knowledge of the inter-relationship between *click* Speed, *click* Intersection Form and Type, and *click* Crash movement types observed at the intersection.

As you can imagine, the severity of crashes generally increases with speed and when the intersection form lends itself to high impact forces between vehicles. For example, a crash involving drivers turning right out of a side road would typically result in more severe injuries than rear end collisions.

This is captured in the Guide through factors known as Severity Indices, which represents the average number of death and serious injuries for every injury crash associated with a specific speed environment, intersection type and crash movement. And using these factors we are able to calculate the two primary risk metrics: Collective Risk and Personal Risk.
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Calculating a Risk Profile 

• Accessible information 
• Understanding of assessment techniques 
• Approximately 30 minutes per intersection 
• Problem? 

Presenter
Presentation Notes
The information required to calculate the risk profile of any intersection is readily available. In my experience, the risk profile of an intersection can be calculated in around 30 minutes, including the time to source the information necessary to feed into the risk equations.  So what’s the problem with a manual approach?

Well, at a network level how do you know whether the intersection you’re looking at is the riskiest intersection on your network or the 200th?  The short answer is “You don’t” unless you have calculated the risk of every intersection.  With limited road safety budgets it is important that efforts are targeted at the highest risk locations so as a country we get the best ‘bang for our buck’ with every dollar of road safety investment.

That leads me on to the process we’ve developed to provide that network screening overview.
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Risk Profiling a City 

The right tool for the job: 

Presenter
Presentation Notes
The right tool to calculate risk profile of all intersections in a city or region in a highly cost-effective and time-efficient manner is: Geospatial Information Systems or GIS.

Transport data by its very nature is spatially referenced.  Therefore, transport and road safety information collected by Road Controlling Authorities can be brought together inside a geospatial environment and used for a variety of purposes. One of them being to risk profile every intersection in a city.

Let me show you how it works…
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Methodology Overview 

Road Centreline  
Data 

Review of Data Quality 

Clean Road Centreline Data 

Create Intersections 

Run Models 

Extract Crash Data  
from CAS 

Calculate Risk Metrics 

Collective and Personal Risk 
Scores 

Presenter
Presentation Notes
Firstly, road centreline data including traffic flow and speed environment is received from a Road Controlling Authorities' asset database. Generally, this data requires quality review and cleaning of attributes so that it can be used in the model.

Simultaneously, crash data for the last 5 years is extracted from NZTA’s Crash Analysis System.

Following the completion of the base road centreline network, crashes are assigned to the network based on their geocoded location. Crashes located within 50 metres of an intersection are assigned to that intersection. The model then calculates the Risk Metrics defined in the Guide and the end result - *click*  each intersection is given a Collective and Personal Risk score ranging from Low to High.

GIS enables the risk profile of each and every intersection in a network to be assessed in a standardised and efficient manner. But that’s not all…
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Outputs in Web Format 

Presenter
Presentation Notes
The outputs from the model can be easily viewed spatially as can be seen with this screenshot of an interactive web-viewer developed for Auckland Transport. It gets better still…
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Outputs in Web Format 

Presenter
Presentation Notes
The web viewer is fully customisable and pop up boxes can show any desired information that is used as an input or calculated as part of the risk profiling process.

The process allows Auckland Transport to make better informed decisions about where it invests its efforts to improve road safety outcomes in accordance with the Safer Journeys vision of a road system free of death and serious injury.
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Conclusions 

• High-risk metrics approach represents a shift away from a wholly reactive 
response to road safety. 

• Key to identifying high risk intersections is to undertake analysis at a network 
wide level  GIS 

• Unlock the true value of transport data and save lives! 

Presenter
Presentation Notes
To sum it up, the new approach of identifying high risk intersections represents a shift away from a wholly reactive response to road safety.

The key to identifying high-risk intersections is to undertake analysis at a network-wide level. GIS is one of the most efficient tools for this job.

The network-wide risk profiling process provides a demonstration of the value that can be added to the transport data that road controlling authorities put great effort and expense into collecting.

The quicker these authorities adopt the new risk metrics approach and realise the potential of GIS to further enhance the process, the safer our roads will be. Thank you!
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