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• Based on the “Flood-PREPARED” project funded by NERC 

• Improve the prediction and response to urban surface flooding 

from intense rainfall events 

• Pervasive sensors for urban monitoring and traffic surveillance, 

coupled with modelling and big data analytics, provide new 

opportunities for managing the impacts of urban flooding through 

intelligent traffic management systems in real-time. 

• Reduce the commuting risks for drivers by providing predictive 

information on road connectivity and congestion occurrence under 

urban flood events 

 

 

 



 

• Traffic monitoring data: journey time from ANPR, average 
speed from SCOOT loops, vehicle count from CCTV cameras 
(https://newcastle.urbanobservatory.ac.uk/) 

• Traffic speed and limitation from Traffic and Accident Data Unit 
(TADU, http://www.northeast-tadu.gov.uk/)  

• Traffic statistical data from UK DfT and local city council 

• Road network and topographical data 
(https://digimap.edina.ac.uk/) 

• Flood inundation maps from modelling[1] 

• Traffic flow predictions from a traffic vehicle prediction model[2] 
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Four modules: 

Flood model: HiPIMS[1] 

Traffic flow prediction model 
[2] 

Flood spatial impact module 

Traffic routing module 

 

Outcome: rerouting paths, 
and travel time  

 



 

• 1. Spatial topological analysis on flood modelling result in every 5 
minutes to get spatial index for flood patches over each roadlinks;  

• 2. Road disruption and partially disrupted evaluation; 

• 3. Using the relationship between flood depth and safety speed 
curves from [3] to adjust road free flow speed to safety speed; 

 

 

 

 

 

 

• 4. Predefined congestion levels with combination of weight matrix 
using traffic flow, average speed, and traffic volume according to [4]  

• 5. Path routing with updated road network and roadlink properties 
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• Flood depth during the flood event (one in 100 years, 
similar with the actual flood on June, 2012)  

• Traffic flow time series from prediction model [2] 
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Figure1. (a) Flood water depth in millimeter on the road network; (b) closed roads 

and open roads after flood inundation as roads with flood depth higher than 

300mm are regarded as closed roads under the flood event; (c) free flow speed 

(FFS) or safe speed in mile/h of each road under the flood event. 



 

Figure2. (a) Initial path with the shortest time from origin to 

destination (south to north); (b) rerouting path avoiding all 

closed roads under the flood event. 

OD pairs Original 

time cost 

(minutes) 

Flooded 

time cost 

(minutes) 

1 3.4 5.98 

2 4.85 5.13 

3 2.47 4.67 

4 2.68 4.2 

5 3.79 5.37 

….. 

Using 50 pairs of random origin-

destinations, only 5 pairs will 

keep their original paths. The 

largest delay increase time cost 

to 90%    


