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The context - FUTURENET

üThe FUTURENET project

üFunded by Adaptation and Resilience to 

Climate Change programme

üTwo basic questions

üWhat will be the nature of the UK transport 

system in 2050, both in terms of its physical 

characteristics and its usage?

üWhat will be the shape of the transport network 

in 2050 that will be most resilient to climate 

change?





The context - FUTURENET

üChoice of travel corridor

üSocial scenario analysis

üTravel survey

üLocal modelling of resilience to extreme weather

üNetwork modelling of resilience to extreme 

weather

üClimate change scenarios from UKCP09



Probabilistic inputs - Climate

  Climate variable

Scenario  

Physical model typology

Overall resilience of 

network

Outcome event probabilities

Probabilistic outputs - events

Single user 

consequences

Probabilistic outputs - user

Multiplier based on user 

behaviour and choice
Joint probabilities

Scenarios reflect

Duration

Intensity

Quantity

Manifestations

Process environment and 

characteristics

Conditioning parameters

Infrastructure condition

Ground condition

Topographic condition

Limit States

Serviceability limit

Ultimate limit

Modelling requires a 

knowledge of relationship 

between disruption and 

weather variables



The context ðUKCP projections

üFuture climate predicted through the use of global 
climate models, calibrated using climate trends 
from the last half century

üDifferent GHG emission scenarios are considered 
(high, medium and low) for different time slices 
(2020, 2050, 2080)

üMost current work based on UKCIP02 predictions

üMore accurate predictions from UKCP09

üWeather generator available ðdaily weather time 
series, consistent with climate scenarios



Start to diverge mid -century



The nature of climate change



50% probability level predictions for the period 2070 -2099 under 

the High emissions scenario. From left to right (a) Change in summer mean 

maximum temperature (b) Change in summer mean precipitation (c) Change 

in wettest days of winter. [UK Climate Projections 2009]



Delays and weather events on 

the highways

üFour investigations

üCorrelation of accident statistics with weather 

conditions (MEng project completed)

üCorrelation of disruption with weather 

conditions (MEng project completed)

üCorrelation of vehicle speed with detailed 

rainfall statistics (PhD project underway)

üCorrelation of freight accidents with weather 

conditions (PhD project completed)



Correlation of accident statistics 

with weather conditions

üMEng project by Jo Wooldridge

üPolice accident data

üTraffic count and journey time highway data

üMet data from BADC

üUsed technique of matched pair days

üM1 and M6 motorways in Central and northern 

England





Rain days Matched pair days



Average Daily Avg Speed, Rain Day (km/hr) 101.7 

Average Daily Avg Speed, Matched-pair Day  (km/hr) 101.9 

Average Flow, Rain Day (veh/15mins) 610.4 

Average Flow, Matched-pair Day (veh/15mins) 606.7 

    

Avg Daily Speed, Rain Day, High Flow  (km/hr) 101.4 

Avg Daily Speed, Matched-pair Day, High Flow  (km/hr) 101.5 

    

Avg Daily Speed, Rain Day, Low Flow  (km/hr) 102.0 

Avg Daily Speed, Matched-pair Day, Low Flow  (km/hr) 102.5 

    

Avg Flow, Rain Day, High Flow (veh/15mins) 676.8 

Avg Flow, Matched-pair Day, High Flow (veh/15mins) 665.9 

    

Avg Flow, Rain Day, Low Flow (veh/15mins) 527.8 

Avg Flow, Matched-pair Day, Low Flow (veh/15mins) 533.1 

 



Correlation of disruption with 

weather conditions

üMEng project by Duncan Cartwright

üDetailed modelling of flows along one link

üUse of future traffic flow and climate predictions

üMet data from BADC

üClimate change data from UKCP09
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2008  Extreme rainfall event average weekday journey times
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Correlation of vehicle speed 

with detailed rainfall statistics

üCurrent PhD research by Libby Hooper

üTraffic flow and speed  data for 1 st January to 31 st

December 2008

üWeather radar data (from BADC) 

üPrecipitation values extracted from radar data for 
each motorway link around Birmingham 



15th January 2008

0800 hours

West Midlands, UK



y = -0,5363x + 109,57
R² = 0,3591
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y = 0,1409x + 79,47
R² = 0,0808
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