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Extreme Events are baked into Current Climate 
Not a ‘far off average’ clear and present hazard

A new Reality 
Intense events – exceeding all previous records 

More Frequent & Concurrent Hazards
More frequent, and often multiple hazards (floods and gritters) 

Cascading Failures 
Rail, Road, Bus and asset loss

Preparing for your worst day
Not a far-off climate average – but an operational reality for our teams, 
services and the communities we serve.

Reasonable worst-case scenario
London did not cope with 100mm in 2021.  Belgium / Germany (2021) 
was 150mm – unfreeze sector minds and siren call to Government.
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UKRLG Regional Workshops  

• Over 200 UK Highways Authorities
• 33 London,  32 Scotland, 22 Wales, 150+ in England

 

• 12 Regional events 
• Funded by DfT, leveraging input from Met Office, BGS/ Local Partnerships, Mining, Ringway & PIARC (UK) 

• Invite only for Highway Authority Directors invited by/with DfT / D.A.’s

• Led by UKRLG The UK ABC Board - Adaptation, Biodiversity & Climate Resilience 





• “There is a very small chance of exceeding 40°C by 2040, 
• but by 2080 on a pathway to 4°C global warming at 
the end of the century, the frequency of exceeding 40°C 

• is similar to the frequency of exceeding 32°C today.” 
CCRA3 (2021: p.64)
• And more recent (2025) probably 45°C in our climate model



• 5th Dec 2015: 341mm Honister, 
Cumbria (standing UK 24hr record)

• 16th Aug 2020: 240mm in just a few 
hours, East Wretham, Norfolk  

• Jul 2021: 271.5mm in 48hr Jalhay, 
Belgium (record)

• Oct 2024 Valencia, Spain: 771.8mm 
in 24hrs (DANA)

Extreme Rainfall:



Variability conceals emerging trend in local hourly precipitation extremes

Kendon et al, 2023, Nature Comms © Crown Copyright 2023, Met Office

• Local extreme hourly precipitation does not 
intensify gradually with warming….

• …but through periods of rapid intensification, 
followed by pauses. 

• Extreme years with lots of extreme rainfall 
events tend to cluster and this poses challenges 
for adaptation.

• Extreme downpours about 4x more frequent by 
2070s, under RCP8.5.

• These increases are greatest in the north of the 
UK (up to 10x) 



• Heatwaves

• July 2022 UK exceeded 40°C for 
the first time on record in the UK.

• Recent summer heatwaves have 
been amongst the most severe on 
record, and each typically causes 
several thousand deaths. 

• By 2050 hot summers could 
happen every other year

Heavy rainfall

• Storm Babet brought 

• the wettest day on record in Angus

• the wettest 3-day period on record in 

the Midlands 

• By 2070, winter rainfall events, similar to 

these, are expected to increase by up 

to 25%

• Summer thunderstorm rainfall is 

becoming more intense

Wildfires

• UK wildfires has been 

increasing in recent years

• 5 times more likely by 2100 

due to increases in high 

temperatures and low summer 

rainfall; conditions highly 

conducive to wildfires

www.metoffice.gov.uk
© Crown Copyright 2021, Met Office

Climatic Trends  - More frequent , more extreme, extremes 
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GEOLOGICAL HAZARDS AND THE INFRASTRUCTURE NETWORK 

BGS © UKRI, © BBC, © NR, 

© Perthshire Picture Agency.

BGS @ UKRI.



Mapping susceptibility to geological hazards
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UNDERSTANDING THE GROUND – NATIONAL OVERVIEW 

Debris flow GeoScour GeoClimate

Open
 data

  

BGS © UKRI -  contains OS data Crown copyright 2025 ©  Ordnance Survey data 
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MAPPING SUSCEPTIBILITY TO GEOLOGICAL HAZARDS - EXAMPLES

BGS © UKRI -  contains OS data Crown copyright 2025 ©  Ordnance Survey data 

Sites recorded (red lines) by Lincolnshire County Council as requiring 
remedial work due to drought damage during 2011–2012. 

© Lincolnshire County Council. Contains Ordnance Survey data 
© Crown copyright and database right [2022]. Harrison et al 2023 

Outside Party Slope landslide 
susceptibility for the rail 

network 
© Crown copyright and database right 

[2019]. Freeborough et al 2019 



Key recommendations from extreme-weather reviews

• The critical importance of Suitably Qualified, 

Experienced and Empowered People in delivering 

Highways emergency management.

• The need for consistent Rapid Impact Assessment

• The need for Mutual Aid contingencies to be 

developed on a regional / national basis, and in 

conjunction with the private sector. 





Resilience

“…the ability to anticipate, assess, 
prevent, mitigate, respond to, and 
recover from natural hazards, 
deliberate attacks, geopolitical 
instability, disease outbreaks, and 
other disruptive events, civil 
emergencies or threats to our 
way of life.”



Resilience
“Resilience is a ‘whole of society’ endeavour, so 
we must be more transparent and empower 
everyone to make a contribution.”

“With multiple threats and challenges facing us now, 
and in the future, a whole-of-society approach is 
essential.



Anticipate1

Prevent

Assess

Respond

Recover
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Horizon for 
Emerging or 
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The Resilience Cycle
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Stabilise
Exercise 
interim control, 
make safe



Domains of Resilience

Resilience

Robustness

Recovery
Rapidity

Resource-
fulness

Redundancy

ReliabilityRobustness
physical resistance, up to design standard (e.g. high-spec materials)

Reliability
continuity under a variety of conditions

Redundancy
substitution (e.g. safe diversion routes, fall-back options) 

Resourcefulness
the ability to apply material (i.e., monetary, physical, technological, 
and informational) and human resources to meet established 
priorities and achieve goals

Rapidity
meet priorities and achieve goals in a timely manner

Recovery
recover from disruption, ‘build back better’
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• “Lifelines are the most fundamental services in the community that, when 
stabilized, enable all other aspects of society to function

• Lifelines are the integrated network of assets, services, and capabilities that are used 
day-to-day to support the recurring needs of the community

• When disrupted, decisive intervention is required to stabilize the incident”

Highways as ‘Lifelines’



Situational Awareness





Key recommendations from extreme-weather reviews

• The critical importance of Suitably 
Qualified, Experienced and 
Empowered People in delivering 
Highways emergency management.

• The need for consistent Rapid Impact 
Assessment

• The need for Mutual Aid 
contingencies to be developed on a 
regional / national basis, and in 
conjunction with the private sector. 



xImpact  =                                           

Damage Consequences

+ X                                            

Duration







Moving from Decarb to Adaptation 
• Considerable focus on Decarbonisation – Nationally

• £30m DfT Live Labs2 to decarbonise how we maintain our roads 
• Projects include 

• bio-ethanol from verge grass
• Place based decarbonisation
• A Net Zero carbon road
• Rethinking street lights whilst enhancing visual acuity

• Where is the Adaptation 
• Funding right now for supporting learning & training – multi hazard
• Rapid Impact Assessment as the basis of Shared Situational Awareness
• Building the longer-term business case

• What assets and where according to different hazards?
• Where are the most hazard prone locations?

• The drivers to act are already here – where is the action? Who leads on this?  What is 
the consequence  



One Last Thing

Support MHA+ 
Engage with UKRLG

Get Connected with PIARC

Thank you 
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