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Objectives of the session
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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 200mm in 2021. Belgium / Germany (2021)
was 1zomm — unfreeze sector minds and siren call to Government.
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UKRLG Regional Workshops

e 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



Temperature change in London
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 “There is a very small chance of exceeding 40°C by 2040, A .
* but by 2080 on a pathway to 4°C global warming at
the end of the century, the frequency of exceeding 40°C
* jssimilar to the frequency of exceeding 32°C today.’
CCRA3 (2021: p.64)
* And more recent (2025) probably 45°C in our climate model
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Extreme Rainfall:

e 5th Dec 2015: 341mm Honister, == Met Office

Daily rainfall

Cumbria (standing UK 24hr record) et
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e 16t Aug 2020: 240mm in just a few ~(
hours, East Wretham, Norfolk

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

in 24hrs (DANA)




Variability conceals emerging trend in local hourly precipitation extremes

Local extreme hourly precipitation does not

intensify gradually with warming.... 2 MetOffice Number of events each year across the UK
when 20 mm/hour or more of rain is recorded

..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)

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



Climatic Trends - More frequent , more extreme, extremes
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« Heatwaves Heavy rainfall Wildfires

- July 2022 UK exceeded 40°C for - Storm Babet brought . UK wildfires has been
the first time on record in the UK. increasing in recent years

- the wettest day on record in Angus

* Recent summer heatwaves have - 5 times more likely by 2100

been amongst the most severe on - the wettest 3-day period on record in : cly
record, and each typically causes the Midlands due to increases in high
several thousand deaths. temperatures and low summer
- By 2070, winter rainfall events, similar to rainfall; conditions highly
* By 2050 hot summers could these, are expected to increase by up conducive to wildfires
happen every other year to 25%

- Summer thunderstorm rainfall is
www.metoffice.gov.uk becoming more intense © Crown Copyright 2021, Met Office



GEOLOGICAL HAZARDS AND THE INFRASTRUCTURE NETWORK
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UNDERSTANDING THE GROUND — NATIONAL OVERVIEW

Mapping susceptibility to geological hazards

N 4 d a

Landshides Shrink-Swell Soluble Rocks Compressible Collapsible Running
Ground Deposits

Debris flow GeoScour GeoClimate

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



MAPPING SUSCEPTIBILITY TO GEOLOGICAL HAZARDS - EXAMPLES

Compressibility

Damaged Roads

;ml— ‘ozso 100 150 200 - e : o
s T T T 0 12500 25,000 50,000
?&ﬁ‘wmsuvm‘mowwn-—-mn-l l ; : g me%res : 5 3 :
Outside Party Slope landslide Sites recorded (red lines) by Lincolnshire County Council as requiring
susceptibility for the rail remedial work due to drought damage during 2011-2012.
network © Lincolnshire County Council. Contains Ordnance Survey data
© Crown copyright and database right © Crown copyright and database right [2022]. Harrison et al 2023

[2019]. Freeborough et al 2019
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Key recommendations from extreme-weather reviews

* The critical importance of Suitably Qualified, S
Experienced and Empowered People in delivering

[2015-2020)
ADADS
Lial
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Highways emergency management.

Emergency Preparedness,

Response, & Recovery

* The need for consistent Rapid Impact Assessment

JH WINDS
FORECAS Y
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* The need for Mutual Aid contingencies to be
developed on a regional / national basis, and in
conjunction with the private sector.
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The UK Government
Resilience Action Plan

The UK’s strategic approach
to resilience

July 2025
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“...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
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we must be more transparent and empower
everyone to make a contribution.”

Ministry

of Defence Badie IR

Strategic °
Defence
Review

Making Britain Safer:
secure at home,

strong abroad

2025

i e n C e The UK Government

Resilience Framework

Decsurier 2002

Resilience is a ‘whole of society’ endeavour, so

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



The Resilience Cycle

Scan the
Horizon for
Emerging or
Changing Risks

Assess Risks
and Set
Priorities

When &
Where
Possible

Anticipate

Validate and Learn

Prepare

>

Respond

Stabilise

Recover

5
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Implement
the Plan,
Adapt

Exercise
interim control,
make safe

Recover to
the ‘New
Normal’



Domains of Resilience
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Robustness

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’

L Robustness
Reliability
Redundancy
Resilience
Resource-
fulness
Rapidit
apiaty Recovery



Highways as ‘Lifelines’

j Water Hazardous
Systems Materials

Health and
Medical

Food, Hydration,
Shelter

Communications

Transportation

“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”



Situational Awareness

SUPPLY & DEMAND OF INFORMATION

WHERE MOST EARLY
CRITICAL DECISIONS

AVAILABILITY
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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.
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Identifying lessons learned by UK highway

sector from extreme-weather emergencies

[2015-2020)

ROADS
LEADERSHIP
GROUP

Emergency Preparedness,
Response, & Recovery
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Stormchain

Restaring Community Lifelines

Duration



%

Stormchain

StarmchainRlA Summary Raport - Local Highway Autherity

TrrasTw duzcri Creain:

Fapars zeniad Iy 1’[ AP R

02 Fak TN D ANCR T|

insdem e B i - T
Faparing Avuthertrye Unided Kirguhor Grrew g CriTane |2 873 400

ra s 12 b memaed |prevsanal )

—= 1

¥ Arorvu'zacd aarher of Lrar e s ol s o e of crers Band rEor (epormed of o nime o Jamoge o fior uesh A bor s
[

Highrweys Dperating Ficlure at Time of Repert;

Lestal summary

PO RN WIETE uader - 1 Par corured ie unked wlagcken

Sn o em e o
e, v froma L

el s €1 TR e 0 o Y ol 7 0 i i e B L e ey i,
32 rmechaings s, st TE | PRI S 3csTuns and auttmerd TRy ] B prosies e Lanct S13mch neas

RAAMING. (1 pouy

EanTg Fu report @ o FOT r o owed browrn, uncang Stormchanils rom tha bek el | clooe 158 reporl

N i B v e v e i, st 30081 i Sroere croivaes ol abew isess Tl [resd nak] ron sk Ame ionalivy
sl wemat mooddrioral daes vy

Laceron Cvervkeer of Incident &rea aned Bssemmems

deanarl WD Ky

13 B 332 50

Y 74
Stormchain

Restoring Community Lifelines

Comseguences Rating
Raning Tecal mapair Prionty
S g1 iz ba esiremie
Carechae |oex of stnecansl ETETHCHNTE AT O
Totsl Falume 2 istegrity ipllpich avdler derger [xireme T |esmrasity Dnpodied
fram damaged aigned serace: resar of miaet e cotical for
carmmuniny funcsining
Feepa of sbael iy pinae i
Sirtare beety damagee, with - CSTRITAIREY FECOVETT
Seenrw a gt o iy sigsificant L] == aspacitad repur
wred =mparty
Fezae uimzartans for
y He casy, bt
nderte 3 e camaged, b e Moserats I e e it
== ara pczaztable in bt
Pl TR
Fezas car 2 Sepet e o
Umied B Whrair demisgs anky Umited o ezl rcorTy
pregremme
Trus mraet repesr 3 hovaid nest:
:rqne\u.le 1 i cergs s or s pacted bren
spected,
t"'ll Imtl s Brid g oz ohics red by
pigh river o)
il bt men maigasd bl
Awaited o |=zzecizr sax ron yes camaleizd
B LT
Impaci Rating Matrix
5 Extrorma
4 | Syreficomt
o
o the 3 || Medooste
£
2 Limined
1 Ninor

Dwmage ta Azms

uanil | sgecied) Favin

ME: The tog et cell 1z Red Retez, oven thaugh
thers (¢ ra vibis Semags epatsd Thic
£OwET prary e promiars ween ¢ bienust
ciure harbsan pieces (o g ol Brages deaee
e Redd Ruting meie
deawa the A Pdarege: 3 sbiorio s Sa the fect
the thz szzes raad: 1z 20 ~ecparad ASES.

derang Orly exzets wth bt acemagzenz

‘SO DG LINCA MCFES BNa N o i T
wias cowsts mrd ooly TRied BRI CRF
zamtribute ba the Todal impact Soare

13 Jun 2025 0848

e

Total st idantified for dsseiament
Dumags Rabed but Mo Comsgesnce Ratng
Corpe=quenos Rated bek Damage Mok Rated:

Henher Damage nor Censequence Aated:

Total Fully Rited fisets
Total impact Scors {for Refed dxssty

Laregs mteg s
nppkec whsre
damoge i
rancnEzl;
pacps cied Bis 8
¥ borka nirec vouel

& Sooamnchain Global Bes pansa L1d.

AdsEl Typst viikk Camage | Impao [T AL Ml Do | Cuienl | LD . ok Toe
Fvtng Srars Rsgured Cowt Ont. ‘e Repart
Fioad Shrucars Tevtnl Fuilurs &0 54 SEAEIN | Closed Tz Al Traffic Fan Laleih: el 1345
-3 RLEY T 1 1
Fioad Shructars Total Fadurs 0 54 1SENYEEN | Clowsd Tz Al Traffic | Womwds  |2500,000 eaa
-4 LI e
wridze AT an spappeiiee | ClosepwalmaMe | momesy [E1s00 1dap
-LIMTEEYW | zereding ualeby
i Ertan
SraEzEIG
Ermiarirme L S A0 B4 AIEN | Chowad To Al TralMie Tk £3 000 1183
-3 SGH RdW
Aridge TrasTE A Bl dRTOdEN | Closed Ta AN Traffic 2] iR, 500
SRS ERE 1 |
Rcad Shraciarne Sy = 5 SEOSAEEN | Opes To Pobic Fiz L5100, 00l 1M
3.13233mw | With Rerinons
vaall PeE ning Wl dminzn 1= S451ITASEN | Opet T Pebiic [T 23 500 ]
- " -1 AEGADATW | @ith Bmtncions
Brelgs Fdzdermts i HITRIIIGN | Opes ToPoblc Fiz L1200 e
LB STE | with REsoin s
g Hrarene: [ 1% S4apEARSaN | Ot T Pebilc [ a5 500 iia
-30230168W |@ith Botncions
Cubinrt Ereaner imo=z i Al FERAAEEN | Dpe= Ta Puhic Linkroram |£450 1333
Uhdh 230 if SLEBEIZ0TW |WiLh PRELC1Res
damater
. 4
Tress Limnaz i 54 FFMIIIN | Dper Ta Publc P ridn
-1 BEDE eIV I.M:“IJ'I PRE LT 1S |
sl AL rimg wall Uminag L B4ACTAITAN | Opat T Al uskegan |22 JTLT]
- prrents -3 T11dd3TW | Fermitted T-atte
Waull {3mim rang, wWall Jmoez i 5S4 UTTENION | Dpet Ta Publc Fia L8300 s
mubiic Leraszw [with mesminions 1
Wl Amba rong, Wl dmtez L 54 ATSEMIN | Dpwt To Pubc Fia £1,.200 1143
- gl -ESERIDRW | with Rescricions
Bridge Umineg i 34506808 | per Ta Fubiic [CIERETTT FizE}
-3 20842180 | @ith Baotnclons
Bredge Fdzdarats L S45230338N | Closad T AN Traffic P 22,400 15z
-3 FH ST
Culpert g s Than Uminzg i 5453153358 | Dpes To Ppbilc Fia 1,500 FFET]
LR -3.23880%8 | WiLh Panlriclons
frcige Mone-wnhis or i 54 GEANIITN | Open Ta Al Unkroan (02 [EET]
SuspeLRd 2.1mLasETw | rermimed Tra T

AT jon HI2S QR4R




Individual Asset Damage Report.
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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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