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Focus Areas

Prediction of freezing 

conditions and their locations

Creating a risk based 

framework for winter 

maintenance

Rational winter decision 

making – tools and 

techniques
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Statistical Weather Data – Ice Prediction 
Systems
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Prediction of Freezing 
Conditions and Their Location
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Prediction of Freezing Conditions and Their 
Location
 Forecast graphs and text.
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Route Based Forecasting
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Mapping Temperatures of the Road
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Targeted Treatments
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Hazard Based Treatment Map
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Creating a Risk Based 
Framework for Winter 
Maintenance

02/10/2017 Nick Johnson 10



Page © Vaisala

New Well-managed Highway Infrastructure 
Code of Practice

“A risk based approach should be adopted for 

all aspects of highway infrastructure 

maintenance, including setting levels of 

service, inspections, responses, resilience, 

priorities and programmes.”
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How Can Risk be Applied to Winter 
Service?
 Compliance with Codes of Practice

 Operationally 
 Treatment times

 Decision making

 Route coverage

 Determining policy
 “Authorities should develop local service levels for Winter Service which 

define the Overall Winter Period, the Core Winter Period, the level of 

resilience and treatment networks……should be based on a risk 

assessment to define the scope of the service. ”
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Case Study - Doncaster MBC

Weather Station Data : 2000-2016

Oct 1st to Mar 31st (180 nights) x 

nights

Analysis RST <= 0.0 oC
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Hazard Likelihood

>0 0C 

P = 0.68

16 Year 

Sensor Data

16 Year  

Sensor Data 

plus 130 year 

climate data

<0⁰C
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Risk Appetite - Our attitude 

towards the amount of risk that 

we are prepared to accept in 

trying to achieve our strategic 

and other objectives. 

Risk Appetite
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Cumulative Probability S-Curve
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Cumulative Probability S-Curve
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Further Areas of Investigation – Monthly S 
and Distribution Curves
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Concept Data



Rational Winter Decision Making 
– Tools and Techniques
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“In particular, a highway authority is under a duty 

to ensure, so far as is reasonably practicable, 

safe passage along the highway is not 

endangered by snow or ice.” 

If a highway authority can prove that it took ‘... 

such care as in all the circumstances was 

reasonably required …’ then it can avoid liability

02/10/2017 Nick Johnson 21

Law – Highways Act
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 Ice Prediction/Decision Support System
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Tools & Data
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Measuring Performance
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Know your network

Understand and use 

relevant data

Cultivate your sources

Timely & flexible

Target treatments where 

needed

Review and learn
02/10/2017 Nick Johnson 24

Techniques
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Future Trends – Big Data

 ‘This will represent a dramatic, potentially paradigm-changing 

increase in data. Coverage will expand, such that essentially 

every important location and time period is covered.’

 ‘There will also be a dramatic expansion of the kinds of data 

that will be available, such as real-time data on braking, 

acceleration and lane-changing behavior of vehicles on a given 

stretch of freeway.’  
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Big Data’s Implications for Transportation Operations 

An Exploration www.its.dot.gov/index.htm 

White Paper – December 19, 2014 FHWA-JPO-14-157
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 More data – Mobile sensors, IOT, vehicle 

data, traffic flows, accident statistics

 Data sharing/Open data, drivers much more 

informed

 Need for more 24 hr monitoring

 Increasing targeted treatments

Region – Domain – Route – Partial Route 

Dynamic routing?

 Computer assistance/machine 

learning/autonomous gritters
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Future Trends
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