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Current Facts
• In the UK, escalating flood increasingly affect people and property, intensifying 

pressure on national road networks [1].

• The A303 has been closed for days after heavy rainfall-induced flooding since 

Storm Ciarán in November 2023. 

• Approximately 6,600 kilometres of UK roads are within regions prone to flooding, 

and this is anticipated to increase by up to 160% by the 2080s if adaptation 

measures are not implemented [2].

Traffic congestion is the most common risk to the road network, which is an 

important part of assessing road network service capacity and demonstrating road 

network resilience [3]. 

[1] Climate Change Committee (2021). Advice to Government for the UK’s third Climate Change Risk Assessment. https://www.theccc.org.uk/wp-

content/uploads/2021/07/Independent-Assessment-of-UK-Climate-Risk-Advice-to-Govt-for-CCRA3-CCC.pdf (Latest accessed 18/09/2023) 

[2] Begum, S., Fisher, R. S., Ferranti, E. J., and Quinn, A. D. (2022). Evaluation of Climate Change Resilience of Urban Road Network Strategies. 

Infrastructures, 7(11), 146. 

[3] Chen, H., Zhou, R., Chen, H., & Lau, A. (2022). A resilience-oriented evaluation and identification of critical thresholds for traffic congestion 

diffusion. Physica A: Statistical Mechanics and its Applications, 600, 127592.



Research Challenge
This project will address three key challenges of UK road 

networks that will be: 

(1) Dynamic – Static: sensitive to sudden changes in true 

conditions (assessing congestion risk in flood is 

however hindered by interaction complexity and 

dynamic nature of ‘user-road-flood’ cross-domain 

system); 

(2) Cross-domain Integration: informative on flooding 

events (current approaches ignore the integrated 

flood-road-user characteristics);

(3) Multimodal Nature: capable of performing human-

centric assessments and multimodal data sharing.



The goal is to assess and improve the resilience of road networks in fast-changing flood through the 

multimodal data – based dynamic people-centric digital twin. 
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Outputs on DAFNI and BSRW & DSIT aims

1. The dynamic people-centric digital twin; 

including three modules.

• (1) a web platform demonstrator based on 

DAFNI and (2) a trial platform with the London 

case study.

2. The novel ‘user-road-flood’ data-sharing 

strategies for multi-scale and multi-modal traffic data 

to meet the DSIT ‘Challenges and solutions to data 

sharing’ strategy.

• (1) large-scale multimodal datasets for the 

London area as a live implementation of 

DAFNI, (2) mechanisms and strategies for 

data querying, sharing and communicating.

• Dynamic People-Centric  ← Challenge 1

• ‘User-Road-Flood’ ← Challenge 2 

• Multimodal and Multi-resources Data (bicycle, bus 

car on roads)← Challenge 3



https://nationalhighways.co.uk/media/2chotw13/introducing-digital-roads.pdf

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/596812/climate-adrep-highways-england.pdf

Economy

Society

Micro-

Meso-

Macro-

UK/Inter

national

Social

Techn

ical

Reducing road 

maintenance and 

construction costs; 

Improving efficiency 

Minimising rescue costs 

and hazards loss by 

providing early alerts of 

potential destructive climate 

hazards

Bringing in economic 

benefits and new 

markets for the UK;

Delivering the world 

leading road infrastructure
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Increasing public 

awareness of climate 

changes;

Creating the 

policy/agreement of 

climate changes in the built 

environments
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Increasing employment rate 

and opportunities;

Achieving digital transformation 

and creating new industries
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Ensuring users' journeys are 

predicable, reliable, safe, 

smoother and open-data;

Saving lives and costs during 

environmental hazards
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https://nationalhighways.co.uk/media/2chotw13/introducing-digital-roads.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/596812/climate-adrep-highways-england.pdf
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