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Winter weather risks
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Safety Disruption
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Risk mitigation

Freezing?

Mitigation:

Yes

Treat

No

None



Forecast Uncertainty
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A Cold Night in Norfolk
(13-14 Mar 1990)

Min RST = +1.5°C

• Deterministic forecast

• Site specific

• No indication of uncertainty
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Forecast at 12pm

on 25 Jan 2018

28 Years Later…
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Probabilistic Forecasting
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Another example: Herefordshire
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Decision guidance case studies
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Deterministic min(RST)

Prob ( RST < 0°C )

Norfolk

3°C   No action

10%  Be ready

Herefordshire

0.5°C   Treat?

0%  No treatment?

 

… at what Pr(freeze) should action be taken?
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Risk

“The probability of incurring

loss due to a hazard.”
e.g. a road incident due to ice

Risk  =  Pr(hazard)   x   Pr(loss | hazard)

mitigation decisions weather forecast depends on location and time



Better Decision Support
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after Economou et al. (2016)

Risk

Risk  =   Pr(hazard)   x   Pr(impact | hazard)
P
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Risk Mitigation
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Treat roads

Be aware, advisory signage

Consult meteorologist

No action

Mitigation (eg gritting)

Reduce risk to as low as reasonably practicable (ALARP)
P
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Pr(impact | hazard)



Case Study: Fog at Heathrow
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Example 

Landing Rates

44 / hr

27 / hr

Fog Forecast?

No

Yes



Case Study: Fog at Heathrow
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Example 

Landing Rates

44 / hr

38 / hr

27 / hr

30 / hr
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Issues

Binary, deterministic forecasts ignore useful information about uncertainty

Risk-based decisions are being driven by hazard forecasts

Goal

Driving more accurate and efficient decisions from forecast data

Challenge

Develop a decision support framework using probabilistic hazard and risk forecasting

Summary
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Future Forecasting Services
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Probabilistic
Risk-based

Decision Support
Multi-parametric



Met Office Cloud Platform
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• Modular

• Scalable

• Flexible

• On-demand

• Accessible



“To provide best practice guidance for the 

whole of the UK on the use of Weather 

Forecasting and RWIS to aid winter 

service decision making, using risk-based 

approach where appropriate”

The NWSRG Task
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Publication due October 2018



Thank you
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henry.odbert@metoffice.gov.uk

From the UK: 0370 900 0100 From outside the UK: +44 1392 885680
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