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Transport for London
 

Traffic management 
• 580km of major roads 
• 6,000 traffic signals 
• Bridges and tunnels 
• Congestion Charging Scheme 

London Underground 
• 2.9m trips per day 
• 1bn passengers last year 
• 70.5m km of services operated 

to 270 stations 

London Buses 
• More than 8,000 buses 
• More than 5m journeys per day 
• 2.2bn passengers per year 

Taxis and PHVs 
• 22,000 black cabs 
• 44,000 licensed hire vehicles 

River services 

DLR and London Overground 

Dial-a-Ride 

Traffic management 
• 580km of major roads 

(including bridges and tunnels) 
• 6,000 traffic signals 
• Congestion Charging SchemeCycling 

• 90% growth since 2000 
• 0.5m trips per day 

Walking 
• 5.7m walk trips per day 

Annual revenues = £3.3bn (£2.4bn from fares) 

Annual operating expenditure = £5.0bn 

£10bn capital programme completed 2009/10 

£39bn settlement to 2017/18 



 

 
 

  

  

  

TfL’s Existing Adaptation initiatives
 

Simple interventions where 
possible: 

• White painted roofs on buses 
• Industrial-sized fans on the 

Tube 

Tube cooling represents a major 
challenge: 

• Groundwater cooling at Victoria station 
• Air-conditioned sub-surface trains 
• Testing systems for deep Tube lines 



 

reduction in CO2 in 
London by 2025

 
   
  

   
   

 

   
    

Legal and Political Requirements
 

•	 The United Kingdom’s Climate 
Change Act of 2008 requires 
government agencies (including the 
publicly owned transit authorities) to 
report on how they have evaluated 
and planned for climate change 
impacts 

•	 The Mayor of London is developing 
a strategy, which has had its public 
consultation 

http://images.google.co.uk/imgres?imgurl=http://www.wharf.co.uk/aa-sept4-boris1web.jpg&imgrefurl=http://www.wharf.co.uk/tag/Thames Barrier&usg=__MgMWM2SlPJcMJrgnEs5kJ8rDAoU=&h=306&w=480&sz=167&hl=en&start=5&tbnid=06GFHmWOsouAuM:&tbnh=82&tbnw=129&prev=/images?q=Boris+Johnson+Thames+Barrier&gbv=2&hl=en&sa=G
http://images.google.co.uk/imgres?imgurl=http://www.thenbs.com/PublicationIndex/DocumentThumbnail.aspx?DocID=289155&imgrefurl=http://www.thenbs.com/PublicationIndex/DocumentSummary.aspx?PubID=169&DocID=289155&usg=__0z5P_wCOvxRwz6vr2DTH8NGJ98U=&h=259&w=184&sz=13&hl=en&start=3&tbnid=MIKmkbV10bLz1M:&tbnh=112&tbnw=80&prev=/images?q=Government+Adaptation+Reporting+Power&gbv=2&hl=en&sa=G


 

      
 

    

   
 

   
     
    
   

  
  

     

Government Requirements for Evaluation 

1. Climate change risk assessment is a clear component of
 
corporate risk appraisal;
 

2. Risk assessment enables authority to make evidence based 
decisions; 

3. Demonstrable use of relevant and appropriate data,
 
information, knowledge and tools;
 

4. Explicit consideration of uncertainty and response; 
5. Risk assessment generates priorities for action; 
6. Risk assessment identifies opportunities (where applicable); 
7. Clear demonstration of an adaptive management approach to 

the adoption of measures; and 
8. Monitoring and evaluation of adaptation effectiveness. 

Reports are evaluated by Cranfield University Risk Assessment Department 



    
    

  

 

 
 

 
 
  

 

TfL’s analysis of climate change information
 

• The UK government provided climate change projections for
 
the country in 2009 that include a range of scenarios and 

confidence levels 

Flooding 
Water Resources 
Overheating 
Air Quality 
Subsidence and heave 
Wind Storms 
Global climate events 

Communicated by stories, backed 
up by data 

Eg By the 2040s, European 
summers like 2003 could become 
normal; by the 2060s they would 
be cool 

Assets 

Tracks 
Drainage 
Bridges 
Embankments 
Signals 
Stations 
Green estate 
Surfaces – platforms, footways, pavements 
Transport interchanges 
And ...? 

Planned build eg stations, upgrades 

Services, people and customer information 



TfL’s Climate Change Risk Analysis Workshops
 

Communicate the climate projections 

Assess the impacts on services and assets 

Quantify and prioritize the risks 

Review the plans
 



 
 

    
 

  

  

 

 

 

Using TfL’s Main Risk Assessment Methodology
 
Measure Probability Cost Time Customer Reputation 

Risk % likelihood occurrence this financial 
year or numbers of events in terms of 
year(s) 

Decrease in revenue/increase in cost in 
financial year 

Delay to achievement of key 
milestone 

Reduction in customer service Level or type of media coverage/ impact on relationship with 
stakeholders 

Very high ≥75% 

Once or more per year 

>£250m ≥52 weeks delay Catastrophic asset loss for several 
weeks/months, affecting several lines. 
Repair timescales in months with total 
loss of service during that time 

Example: Major inundation of several 
lines from river tidal surge flooding 

Prolonged and targeted hostile media campaign 
lasting at least 1- 5 years – 
-aimed at decreasing net advocacy amongst 
external stakeholders 
-challenging organisational competence in key 
public safety areas 
Example: Sustained media campaign against 
Railtrack following various safety incidents 

High 50% - 75% 

More than once in 2 years 

£175-250M 36-52 weeks delay Major adverse impact such as: 
•disruption/loss of customer service on 
more than one line for several weeks 
•major event resulting in injuries and 
fatalities 
Example: Kings Cross Fire 

• Continuous hostile media coverage of up 
to 1 year 

• Significant decrease in net advocacy 
amongst external stakeholders 

• Major organisational changes resulting 
from an event. e.g. removal of 
accountable individuals from post 

Medium 20% – 50% £100-175M 24-36 weeks delay Adverse impact such as: 
•Loss of train service on one line for 

• Ongoing critical & aggressive media 
campaign coverage lasting the duration 

Between once in 2 to once in several weeks of an event 
5 years •loss of a single-ended train depot/ train 

staff depot/ station 
•no injuries or fatalities 
•significant & ongoing disruption to core 
business services 
Example: Chancery Lane Derailment; 
Moorgate accident 

• Decrease in net advocacy amongst 
external stakeholders. 

• Significant challenge by regulators & 
stakeholders into relation to management 
of organization. 

• Targeted and critical parliamentary 
questions being asked 

• Severe & ongoing disruption actions 
taken by internal stakeholders 
(employees, unions, equality groups etc) 

Low 5% - 20% 

Less than once in 5 years 

£50-100M 12-24 weeks Disruption to customer service for 
several days, or series of days 
Example: 
•series of network-wide 1 day strikes 
loss of train service on one line for 
several days 

• Sporadic media coverage triggered by 
related events e.g. in print for several 
days over a period of time 

• Regulators and stakeholder intrusion is 
heightened by the event 

• Greater scrutiny by regulators & 
stakeholders in relation to management 
of organisation 

• Internal stakeholders (employees, 
unions, equality group etc) carrying out 
limited industrial action e.g. series of 1 
day strikes 



 Using TfL’s Main Risk Assessment Methodology
 

Very Low ≤5% 

Less than once in 20 years 

Increase revenue/decrease 
costs by less than £250K in 
one financial year 

Milestone would be 
achieved less than 13 
weeks early 

Improvements to customer service 
eg: 
•improved ambience/information 
•minor improvement to journey 
times 
•small increases in satisfaction 

• Positive ‘word of mouth’ by 
customers 

• Positive public awareness 

Low 5% - 20% 

Less than once in 5 years 

Increase revenue/decrease 
costs by between £250K-1M 
in one financial year 

Milestone would be 
achieved more than 13 
weeks but less than 26 
weeks early 

Improvements to customer service 
as above 

• Minor/short-term positive local 
media coverage 

• Improved relations with regulators & 
stakeholders 

Medium 20% – 50% 

Between once in 5 years & 
once in 2 years 

Increase revenue/decrease 
costs by between £1-5M in 
one financial year 

Milestone would be 
achieved more than 26 
weeks but less than 39 
weeks early 

Improvements to customer service 

Permanently improved customer 
satisfaction ratings (between 1-5% 
improvement on current scores) 

Positive media coverage and enhanced 
relations with regulators & stakeholders eg 
headline television coverage or front page 
In Evening Standard for one day 

High 50% - 75% 

More than once in 2 years 

Increase revenue/decrease 
costs by between £5-10M in 
one financial year 

Milestone would be 
achieved more than 39 
weeks but less than 52 
weeks early 

Noticeable & permanent 
improvement in customer service 
resulting in significantly improved 
customer satisfaction ratings (a 
≥5% improvement on current 
scores) 

Significant positive media coverage and 
enhanced relations with regulators & 
stakeholders for more than a week 

V High ≥75% 

Once or more per year 

Increase revenue/decrease 
costs by more than £10M in 
one financial year 

Milestone would be 
achieved over 52 
weeks early 

Major & permanent improvement in 
customer service resulting in 
significantly improved customer 
satisfaction ratings (a ≥10% 
improvement on current scores) 

Significant positive media coverage and 
enhanced relations with regulators & 
stakeholders for a period of weeks 
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Track & Civils Climate Chan e Risk Identification 

Poll!ntial Change 
Asset 

Higher temperatures and increased Track 
frequency of hot weather 

Longer periods of drought and 
increased frequency of drought 

Heavier rain and increased 
frequency of high rainfall 

Lower temperatures and increased 
frequency of cold/freezing weather 

Heavier snow and increased 

Track 

Track (3rd party impai:t over current 
drainage is main jlue) - known high 
risk areas ; 

Trock 

; 
; 

Description 

Buckling 

Points move, dete·:tion system can't cope 

Lubrication - range of operation - change 
viscosit 

shrinkage of timber sleepers (current 30-40%) 

Drainage (change in frequency and rainfall 
patterns) - back surges into our systems 

General track drainage 

Loss of access to track due to extreme wet or 
heat conditions 

Track flooded 

Ballast wash out 

Wheel rail interfac~ loss 

Consequence 

Derailments, remove from service, TSR/Suspensi 
increased cost of maintenance due to more re-str 

more sign3lling failures 

increased friction = higher maintenance. Increase 
treatment orders due to wheel screech 

loss of rail support - tight gauge = inc wheel wear 
wheel screech 

legal & fin3ncial impacts 

increased cost of discharge into 3rd party drainas; 
systems - issues over capacity enabled to disch< 
which could lead to need to store water 

Increased SPADs 

incrco~c roil brcok~ in weld~ ond joint~ In~~ nf ~P.Nir.P. ;:inrt pntP.nti;:il rtP.r;:iilmP.nt 

track covered, increased point failures, difficult 

TfL’s tracks and civils risk assessment
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Example of climate change impacts risk map
 



 

  
 

  
 

  
  

   

Weather management and adaptation plans
 

Implemented through: 

Emergency Plans and 
audits 

Standards eg Civil 
Engineering Gravity 
Drainage Systems 

Asset Management Plans 
eg for stations, signals, 
rolling stock, civils 

http://www.google.co.uk/imgres?imgurl=http://www.building.co.uk/pictures/458xAny/7/1/9/1650719_LandSec_Victoria_Interchange_ld.jpg&imgrefurl=http://www.building.co.uk/news/future-of-%25C2%25A3695m-victoria-tube-station-upgrade-in-doubt/3148428.article&usg=__W1Gmw2I6DvWGxLGToKf9h-QiBL4=&h=150&w=226&sz=10&hl=en&start=8&zoom=1&itbs=1&tbnid=Coq8966rutijDM:&tbnh=72&tbnw=108&prev=/search%3Fq%3Dvictoria%2Bstation%2Bupgrade%26hl%3Den%26biw%3D1260%26bih%3D866%26gbv%3D2%26tbm%3Disch&ei=01EpTrDyGpPTgQfGzOGXCw


 

 

 

 

 

The Importance of Communication
 

Key findings 

People and services 
(as well as assets) 

Managing Customer 
Expectations: 

• Planned and real time 
information 

Stakeholders: 
• Liaising with key 

employers 
• Organisations with 

interdependencies 

http://images.google.co.uk/imgres?imgurl=http://raq8.servercity.co.uk/files/wallington.jpg&imgrefurl=http://spurkis.livejournal.com/&h=960&w=1280&sz=453&hl=en&start=1&usg=__Pg2XfXxYFnaXNKVDQzLkhN80fGU=&tbnid=AP3oi_GD80DrtM:&tbnh=113&tbnw=150&prev=/images?q=Wallington+bus+flood&gbv=2&hl=en&sa=G
http://images.google.co.uk/imgres?imgurl=http://img.dailymail.co.uk/i/pix/2008/05_01/rage1ES0105_468x662.jpg&imgrefurl=http://www.dailymail.co.uk/news/article-563187/Caught-camera-The-moment-road-rage-tour-bus-driver-attacked-white-van-man-passengers.html&usg=__vx3umt9YkN6yxBscvFrUbRJCo8s=&h=662&w=468&sz=77&hl=en&start=4&tbnid=N8H95P-Td7ZDAM:&tbnh=138&tbnw=98&prev=/images?q=London+bus+driver&gbv=2&hl=en&sa=G
http://www.google.co.uk/imgres?imgurl=http://www.diabeticwaterman.com/wp-content/uploads/2010/12/delayed-flights-departure-board.jpg&imgrefurl=http://www.diabeticwaterman.com/%3Fp%3D54&usg=__4yD2_mCCn7QLKYnkaHvJT8ETeCE=&h=106&w=193&sz=32&hl=en&start=6&zoom=1&itbs=1&tbnid=5TnUrA50B6g5SM:&tbnh=57&tbnw=103&prev=/search%3Fq%3Ddeparture%2Bboard%2Bdelay%26hl%3Den%26sa%3DG%26biw%3D1260%26bih%3D866%26gbv%3D2%26tbm%3Disch&ei=i1QpTrWiGcutgQel7c2UCw


  

  

  
 

  
 

 
 

  

 
 

    

 

  

What next?
 

2010: Workshops 

2018: Crossrail 
operations start 

2017: Victoria Station 
Upgrade opens 

2020s: Upgraded 
deep tube lines 

2012: Air-cooling on Circle and H&C line 
2013: Air-cooling on District line 

2009: Designed 
into Crossrail 

2012: 
Interdependency 
work 

2011: Updating key standards 
eg drainage 

2011: Adaptation Report Published 

2012: Risk 
Assessments 
reviewed 



 
 

Transport for London’s 
Climate Change Adaptation Programme 

helenwoolston@tfl.gov.uk 
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