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Introduction to the Wales and Western region

AWales and Borders route

AWestern route

A115.9 million passengers served per year
A26 million tonnes of freight moved every year
A5150 employees

A3418 signals operated

A3352 miles of railway

A3540 daily passenger and freight services
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Weather Resilience and Climate Change Adaption:%’
Wales and Western Region CP6 Weather Events

r"‘ Flood

LN INY Schedule 8£90.73mn

INRREEERL Dejgy Minutes1.7mn

[t P Pt st |

Wind
Schedule 8£44.9mn

Delay Minutes0.87mn

Heat

Schedule 8£24.3mn
Delay Minutes0.35mn

m Adhesion © Cold mFlood © Fog mHeat = Lightning = Snow m Subsidence » Wind

For a Greater Railway
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Climate Change Adaptation:
Cllmate Change Rlslquea Level Rise

Coastal flooding
Preferred shoreline management policies, 2010-2030

O Nointervention
Hold theline
Managed retreat

@ Advance the line

2000 2020 2040 2060
Year

GUARDIAN GRAPHIC SOURCE: COMMITTEE ON CLIMATE CHANGE

Network Rail Climate Change Adaption News:

'W&W has the most coastal railway in the UK. Sea levels are expected to rise by 3mm per yea



Climate Adaptation:

Climate Change RisksChanging Precipitation Patterns

Network Rail Climate Change Adaption News:

Fluvial (river) and
pluvial (surface
water) flooding

Drainage
Flood defences
challenged and
overwhelmed

Tunnels
Flooding and scour
in tunnels

subways
Flooding of
platforms and
subways

Power distribution
Disruption to power
supplies

Geotechnical
Re-activation of
sinkholes

Structures
Scour, loading from
high water volume

High and low
soil moisture

Track
Destabilised track
and poor track
quality causing
speed restrictions
or line closure

Vegetation

mortality due to
drought

NetworkRail

Intense and
heavy rainfall

Drainage
Exceedance of
design capacity,
pump failure

Buildings
Building drainage
overwhelmed

Track
Sudden track failure

Vegetation
Washout resulting
in loss of root
anchorage

Geotechnical
Increase in
likelihood of asset
failure as the
ground becomes
saturated

Snow and ice

Tunnels

Ice formation
within shafts and
pores leading to
disruption to train
operation

Rail operation
Slippery conditions
posing a risk

to staff and
passengers

Structures
Weathering of
structures and
materials

Geotechnical
Degradation from
freeze thaw and
snowmelt

Prolonged & intense rainfall is expected to become more common leading to long wet winters
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Climate Adaptation:
Climate Change RisksTemperature Range

Heat waves and Extreme co
extreme heat temperatu

Geotechnical
Repeated periods
of hot dry weather
lead to drying

of soils and
shrinkage, resulting
in deterioration

of track and
performance
impacts

Traction and
rolling stock
Derailment due to
track buckle

Vegetation
Increase in lineside
fires exacerbated
by dry vegetation
alongside the track

Rail operation
Discomfort of staff

Network Rail Climate Change Adaption News:

Track

Track buckles as
steel expands when
it gets hotter.

This can lead to
rail creep (moving
tracks)

Signalling
Overheating of
signalling controls

Overhead line
equipment

OLE sags in high
temperatures
resulting in
dewirement

Track

Rails contraq
(shrink) in cq
temperature
increasing t

of broken ra

Rail operati
Discomfort

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

electrification and earthwork assets.

LongHOTsummers will cause significant issues to track,
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ADAPTATION NetworkRail
Adaptation Pathways Programme overview v/‘

PATHWAYS

The adaptation pathways programme aims to enable flexible, evidence-based investment planning that identifies, prioritises, and
sequences adaptati o iisrkt/darmperncttidodid euexsddt andantragdurtion3ceAeaptation Pathways

Vs

ORapi dd screeni nd | ®ésk-luased optiopeering r k Detailed, costed adaptation

Strategic Route Section scale to assessment undertaken for a pathways developed for the

identify a longlist of locations sub-set of the locations identified locations that would most benefit

vulnerable to adverse and extreme i n the O6strategi frorh fallsappbcationfohthes a | sjo

weather and changes in climate. includes more focussed workshop methodology. This includes social,
sessions and a further triage of environmental and economic
locations to identify those we appraisal of options and wider

believe to be most suitable for stakeholder engagement (e.g., with
deeper analysis funders)


https://network-rail.wistia.com/medias/nygpwprc3p?wvideo=nygpwprc3p

Adaptation Pathways: Progred® date

Route

Westermn
Westemn
Western
Westermn
Western
Westermn
Wales
Wales
Wales
Wales
Wales
Wales

%

~ Borders

Climate Adaptation Sections

Comwall

Devon

Sommerset Levels

Bristol Area

Paddington to Westbury
Cotswolds Line

South Wales Main East

Cardiff & Vale of Glamorgan Line
South Wales Main West & Heart of Wales
Marches Line

Cambrian

North Wales Coast & Conwy Valley

Wales and

Complete Nov.2025  CoripileteVarsh 2027

Strategic Progress to

RAPA Local APA?
Completed Yes
Completed Yes
Completed Yes
Completed Yes
coRPhase 1 RAPA
Completed Yes
Completed Yes
Completed Yes
Completed Yes
Completed Yes
Completed Yes

100% Complete

Number of Local APA sections
identified

I

NetworkRail

Full
APA

NRRARRNRR rec TBC
IRRRRANAE
IR

Full APA Sites

Yes Exe Estuary (EA)
TBC TBC
Yes Chipping Sodbury

| tesc Phase 3#APA

TBC TBC
T€€omplete March 2029
TBC TBC

| BRES TBC

TBC TBC

Yes  Pwillheli - Porthmadog
Yes North Wales Coast
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ADAPTATION NetworkRail
Adaptation Pathways input to the FP1 process T " :

PATHWAYS

Each stage of the process provides key insights to guide prioritisation of investment in operations, maintenance and renewals to
proactively build the resilience of rail infrastructure to extreme weather and climate change

Ay

A Highlevel, rapid assessment of adaptation A Explores adaptation requirements at A In depth investigation of adaptation
requirements along strategic lines of route vulnerable locations in more detail requirements at higkrisk locations including

A Defines ambition for future resilience leveld | A Aims to identify BAU maintenance & business case and costs
along lines of route renewals as well as transformational A Maps out timing of intervention in short,
projects requiring further investigation in medium and long term

A Identifies priority locations for further Full AP assessment

analysis and some initial adaptation A Identifies locations where feasibility studiep
interventions at key sites A List of OMR interventions needed in FP1 t and early works required in FP1

A Initial outputs due by March June 2026 guide SBP and delivery plan developmentll 4 | jst of OMR and enhancement interventiogs
A Will feed into June 2026 paper to DfT on Ff A Outputs for high priority locations due by needed in FP1 and beyond to guide IBP

scenarios December 2026 development

A Will feed into initial submission and IBP A Likely to be funded by enhancements
budgets
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Resilience Sites for FP1

Storm Ashley - Oct 2024

Hypothetical defence breach
during event

Existing cycle bridge

o

Figure 3: Visualisation showing a full breach at Powderham Banks for recent tide levels ( October
2024) - urgent works were undertal

B T



Resilience Gap Maps of Current Levels of Resilience Versus Future Aspirational Levels of Resilie

Resilience Category

Resist

Rapid recovery

OFFICIAL
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Wales and
/5 Western
- >
f ."N ' .
‘\ S
Current

Operational Levels
of Resilience

Definition
the railway system in this part of the network must be able to resist shocks and stresses to prevent an i
infrastructure and services

the railway system in this part of the network must be able to absorb shocks and stresses to minimise t
impact on services and quickly recover from the event to restore expected levels of service (within 24 hq

Bounce Back

the railway system in this part of the network could accept a short term interruption to services but must|
able to bounce back to operations quickly after repairs have been carried out following incidents (up to

Repair

the railway system in this part of the network could accept an interruption to services while repairs are g
out following incidents (weeks to months)

the railway system in this part of the network could be abandoned if extreme weather and climate chan
make it impossible to maintain services.

NetworkRail
- -/1

Wales and
/n Western

Future Aspirational
Levels of Resilience

Through the observation of operational recovery from Storm Bert
(which was a 1 in 100year event) we have mapped out our cutreRt

Where the current.oRmatches the futurd_oRit is likely that there is still a
need for adaptation to deal with the changing climate.

A Storm Bert style event is likely to become more frequent, making
way for more extreme extremes. To recover or resist these evets,
there is going to be significant adaptation required.

Our Adaptation Pathwaysre currently mapping out adaptation options
to meet our future aspirational levels of resilience. These options will
time bound and sequential, based on real time monitoring and climat
projections to ensure the right level of adaptation is applied at the rig
time.

e



The railway system in this part of the network must be able to resist shocks and stresses

i
Resist to prevent an impact on infrastructure during all but the most extreme weather.

The railway system in this part of the network must be able to absorb shocks and stresses
Rapid Recovery to minimise the impact on infrastructure so that the network is available within 24 hours
of weather event ending

The railway system in this part of the network should be able to absorb shocks and
stresses to minimise the impact on infrastructure so that the network is available as soon
as possible after the event ends and within a maximum of seven days.

The railway system in this part of the network could experience prolonged disruption
whilst repairs are carried out following an infrastructure failure,

The railway system in this part of the network will no longer be able to function in its
current alignment. The infrastructure will need to be closed and re-aligned or services
using the infrastructure here will need to be permanently re-routed or alternative
transport methods identified.

Re-route




Conwy Valley Bounce Back: Tuesda&yApril 2024 Washout Qletverkiar)

Saturday 18 April

Tuesday 9 April Wednesday10 April

N The railway line between Llandudno Junction
I_VM G e G PP and Blaenau Ffestiniog is expected to reopen
‘ on Saturday 13th April after emergency
repairs. The line was forced to closed on
Tuesday this week (9th April 2024) after
flooding washed away ballast near Dolgarrog
station. 104pr2024

- RailAdvent
https-/fwww.railadvent.co.uk > Infrastructure

North Wales railway set to reopen after flooding left tracks ...

Early Day Motions

UK Porliament > Early Doy Motions > Re-opening of the Conwy Valley Line
Convective Rainfall

Heavy Rain Accum.
Intensity

Re-opening of the Conwy Valley Line

Hazard Lo F Hazard Conf.

EDM 620: tabled on 16 April 2024

Tabled in the 2023-24 session,

This mation has been signed by 4 Members. It has not yet had any amendments submitted.

AR



Resist

Monitori
sea level

specific to

Sea Wall
ng . Renewal
rise With CC

section Emergency

Monitoring
of asset

timetable

Seasonal
timetable

NetworkRail

Reroute
railway

Enhanced

maintenance

v Wales and
/ Western

Full closure,
railway no
longer viable

Proactive

seasonal
closure

TIME, CLIMATE RISK &

IMPACT
RCP8.5 (worst case)

For a Greater Railway
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Culm/Hele T

ACP6/7 2 delay events totalliri6 delay minutes
A Flooding occurs at-8ay consecutive rainfall @7mm

A At Hele crossing, implementation of the NBS measures is modelled to reduce peak flood flo@1% a6d flood
durations by between 80hrs.

Low Point
Track
Elevation
compared
against 0.5m

NR LiDAR
37.48 mAOD

For the RP100 the Culmstock - |Woodmill - Total Culm- '
timing is between this Noodmi Rewe Flooding on
47:05 |vee e e [ railway Gone
Lkt hoi b b R INov-12| 02:45:00 04:00:00 | 06:45:00 beyond a tipping
Feb-16| 04:15:00 | 04:00:00 | 08:15:00 |ESCLILIAIIRLIENE
relatively low
(QMED)

For the calibrated MR
W o TSRO INov-16)  04:00:00 | 04:45:00 | 08:45:00

HEIRIGIS 5310 Average  07:55:00
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Stakeholders

iy The I Blackdown
T = Hills
S e vvye & USk 7 National
R FOUNDATION Landscape

Partneriaeth y
Gororau Ymlaen

o
.
))) THENORTHEAST COTSWOLD
& ® FARMERCLUSTERCIC

Marches Forward
Partnership

T
CoNwy >°

CYNGOR BWRDEISTREF SIROL
COUNTY BOROUGH COUNCIL

biosphere

north devon

NetworkRail
T

Devon

County Council

r

SOUTH EAST WALES

2> RIVERS TRUST

w DUCHY of CORNWALL
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