
1

John Dora Consulting Limited www.jdcl.eu

The HS2 approach to long-term 

resilience
John Dora CEng FICE FRMetS FPWI

Owner, John Dora Consulting Limited



2

John Dora Consulting Limited www.jdcl.eu

HS2: A new railway for Britain

 345 miles of new high speed track

 Integrated into the East and West 

Coast Main Lines 

 Phase 1 - London and Birmingham 

complete in 2026

 Crewe by 2027 – Phase 2a

 Phase 2b Y-shaped network to 

Manchester and Leeds - 2033

 Up to 48 HS2 trains/ 1,000 seats/ every 

hour 

 Britain’s first new intercity railway 

north of London in over 100 years 
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• Phase One construction 
starts

• Full Phase 2 assent

• Phase One starts to operate to Birmingham

• Phase 2 starts to operate -
Leeds and Manchester

HS2 Timeline



5

John Dora Consulting Limited www.jdcl.eu

Environmental statements

 European Directives from 2014 require 
climate change considerations including 
‘adaptation’

 HS2’s Environmental Statement covers:
 The impacts of climate change on HS2 

infrastructure 

 ‘In-combination’ impacts of climate change and 
HS2 on receiving environments

 In addition, HS2 has looked at impacts on 
their proposed operations from climate 
change impacts on external infrastructure 
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HS2 Sustainability policy

“ “Build a network which is resilient for the long term 

and seek to minimise the combined effect of the 

project and climate change on the environment.”

Ref: HS2 Sustainability Policy
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HS2’s Design vision
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Major infrastructure perspective

 Assurance

 Complexity (wide range of contracts)

 Decision-making under uncertainty

 Adaptive capacity

 System of systems, and interdependencies
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HS2’s sustainability themes

Spreading the 

benefits:

Economic growth 

and community 

regeneration

Opportunities for 

all:

Skills, employment 

and education

Safe at Heart:

Health, safety and 

wellbeing

Respecting our 

surroundings:

Environmental 

protection and 

management

Standing the test 

of time:

Design that is 

future-proofed
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Adaptation process

 UKCIP ‘Adaptation Wizard’

 Iterative nature

 “Plan Do Check Act’

 Similar being proposed 
with ‘continual learning’ in 
the draft ISO 14090 
Framework standard for 
adaptation
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Case study: Flood risk management
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Design and asset performance considerations

14

From “Flood resistance and resilience for critical infrastructure”, CIRIA Publication C688, McBain et al, 2010
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Flood risk and resilience design principles

 HS2 itself protected from a 1 in 1,000 (o.1%) 
annual probability flood from any source;

 No increase in flood risk. Where impacts are 
anticipated these are assessed using hydraulic 
modelling and mitigation is developed to avoid 
significant effects, where reasonably practicable;

 Design makes an explicit allowance for climate 
change to beyond 2080, using latest EA 
guidance.

Not like this!
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Key potential impacts considered

 Reductions or increases in flood 
conveyance.

 Losses of floodplain storage.

 Interference with existing flood defence 
and land drainage infrastructure

 Disruption to surface and groundwater 
flows

 Increases in surface water run-off
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Approach to flood resilience

Assess

Avoid

Substitute

Control

Mitigate
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Route selection and the “sift” process

• 60 km route

Sequential approach adopted to 

route selection 

Ongoing sift process through 

preliminary design development

River Lea

Crewe

Stoke on Trent

Lichfield

Stafford
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Impact magnitude definitions
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Receptor flood vulnerability analysis

Taken from draft Phase 2a SMR
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Reporting significance of flood risk effects

Flood 

vulnerability of 

receptor 

Magnitude of impact on peak flood levels 

 
Negligible 

(< +/- 10mm) 

Minor 

> 50mm < 100mm 

Moderate 

> 10mm < 50mm 

Major 

> 100mm 

Very high Negligible - not 

significant 

Moderate adverse 

– significant 

Major adverse - 

significant 

Major adverse – 

significant 

High Negligible - not 

significant 

Moderate adverse 

– significant 

Moderate adverse - 

significant 

Major adverse – 

significant 

Moderate Negligible - not 

significant 

Minor adverse - 

not significant 

Moderate adverse - 

significant 

Moderate adverse - 

significant 

Low Negligible - not 

significant 

Negligible - not 

significant 

Minor adverse - not 

significant 

Minor adverse - not 

significant 

 
• cumulative effects and mitigation...
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Climate change guidance – Feb 2016
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Application

 Selection of appropriate allowances depending on location and 

vulnerability of receptors (including HS2 itself) potentially affected;

 Use of zones in EA Flood Maps for Planning (Rivers and Sea) to 

identify receptor location, where this determines the appropriate 

allowance;

 Receptor vulnerability as defined in SMR and aligned with NPPF;

 The H++ scenario used to assess performance of the scheme beyond 

the furthest time horizon of the UKCP09.
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Application of the new allowances - rivers

River basin district Allowance category Allowance

Humber H++ 65%

Upper end 50%

Higher central 30%

Central 20%

North West H++ 95%

Upper end 70%

Higher central 35%

Central 30%

Flood Zone 2 Essential infrastructure Upper end

Highly vulnerable

More vulnerable Higher central

Less vulnerable Central

Water compatible Central

Flood Zone 3a Essential infrastructure Upper end

Highly vulnerable

More vulnerable

Less vulnerable Higher central

Water compatible Central

Flood Zone 3b Essential infrastructure Upper end

Highly vulnerable

More vulnerable

Less vulnerable

Water compatible Central

Flood Zone Vulnerability (NPPF) Uplift
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Climate change allowances

 Standard uplifts used for cross drainage on catchments less 

than 5km2 regardless of receptors present;

 40% (Upper End) uplift in peak rainfall intensities adopted for 

all SuDS facilities.
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212 crossings comprising main 

rivers, ordinary watercourses and 

surface water flow paths

Examples map books from EIA
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Example schedule with receptors and uplifts

27

NB for illustrative purposes only
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External risk to resilience

 HS2 recognises how it is part of the UK’s wider 
infrastructure System – part of a ‘system of systems’
 It depends upon others to operate, as others will depend 

upon it

 HS2 is directly dependent upon Energy, other Transport, 
Information Communications 

 HS2 has studied external risks and aims to work with 
infrastructure service providers to:
 Understand these risks and 

 Provide resilience through supply chain – drafting the right 
contracts is vital

 Embedding this knowledge in HS2 will help long term 
resilience
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“The comprehensive approach taken by

the HS2 Environmental Statement [for

Phase One] to the full range of climate

risks serves as an example of good

practice.”

UK Adaptation Sub-committee

Positive reception..
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Concluding remarks

 Climate change adaptation and resilience is prominent in HS2’s high level policy, and forms 
part of the strategic goals

 Climate change risks have been identified and assessed to determine how climate change may 
affect the resilience of HS2 over its construction and operational lifetime

 The approach to flood risk assessment and design should ensure a level of resilience suitable 
for this important piece of proposed critical national infrastructure

 New climate change guidance promotes a risk based approach, with H++ sensitivity analysis 
providing a useful means of assessing the consequence of design exceedance scenarios

 Climate change adaptation is embedded within key decision-making processes and standards

 Building climate change resilience at HS2 is an iterative and ongoing process, with a range of 
assessments and decision-making process for different contracts and phases

 Knowing and providing for external risks to operations is a supply chain issue
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Conclusions

 Impact magnitude and receptor vulnerability analysis aids the 

development of appropriate mitigation

 Now a tried and test methodology that can be adopted on the 

whole of HS2 Phase 2
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