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FLOODsite Task 17 has produced: 

� A prototype modelling tool to assess the 
probability of road inundation by flash 
floods that can be used to route emergency 
services.    

The tool is intended for: 

� Engineers, scientists and planners involved 
with emergency planning for floods and 
flood event management. 

Where to find further information: 

� Further details of this prototype model and 
examples of model results for the pilot area 
can be found via the Task 17 area of the 
project website www.floodsite.net.  

 

 

 

 

Fig. 1. The Gard region, showing areas used for 
calibration and validation of the prototype tool and 
the points included in the road inventory 

 

 

In Brief 

Road network and traffic monitoring are major 
issues for flood event managers. Real-time 
monitoring of the state of the road network 
during floods would be helpful to stop the 
traffic on roads that are likely to flood and 
identify the safest access routes for the rescue 
services. This is particularly true in areas 
prone to flash flooding where many victims are 
trapped in their cars due to the rapid rise of 
water over roads.  

FLOODsite Task 17 developed a prototype 
tool that uses a distributed hydrological model 
to provide inundation risk warnings on a road 
network within areas prone to flash flooding. 

The prototype tool was tested in the Gard 
Region of France (Fig. 1), which is exposed to 
frequent and intense flash floods.  In this area, 
40% of victims of flash floods over the last fifty 
years have been vehicle drivers or 
passengers.  Due to the severity of the 
flooding problem in this area, a large amount 
of hydrological data was available as well as 
an inventory of flooded roads for the last forty 
years. 
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Tool Components 

The prototype tool determines a road submersion 
probability index for each road section.  This is based 
on the following: 

� Predicted discharge and corresponding return 
period – A distributed hydrological model is used 
to estimate the discharge for every vulnerable 
section of the road network using the available 
distributed rainfall and land use data.  The return 
period of the predicted discharge is then 
estimated.  A distributed rainfall-runoff model was 
selected for the pilot study area and was calibrated 
and validated using 15-years of measured data 
from 12 gauges catchments.   

� Vulnerability rating – Each pre-defined vulnerability 
class has its own distribution of “flooding return 
period”, which is the probability of inundation for 
the estimated return period for the predicted 
discharge (Fig. 2). The vulnerability classification 
method was adjusted using the inventory of 
flooded roads.  

 

Fig. 2. Distribution of flooding return periods in each 
vulnerability class: High (red), medium (orange) and low 
(yellow) 

Key Findings  

The prototype tool was tested on five recent flash floods 
that occurred in the Gard region of France. 

The results were promising: almost 100% of the 
submerged roads were detected as at risk in the test 
areas, while the number of false alarms (i.e. road 
predicted to flood but did not) was limited to between 20 
and 30%. 

This showed that despite their inaccuracy, results 
provided by the distributed hydrological models on 

ungauged basins may be useful for flood event 
management. 

The effectiveness of the tool depends on:  

� A reliable hydrological model and  

� A good assessment of the vulnerability of the 
various road sections to flooding. 

Distributed flood forecasts, as provided by this 
prototype tool, are a completely new service.  
Contact with the flood forecasting and road 
management services in the Gard Region has 
raised the question of who should take 
responsibility for running such a tool and publishing 
the forecasts. 

Related Work 

Task 17 also carried out a review and assessment 
of evacuation and traffic management models for 
use in flood emergency planning.  A separate fact 
sheet is available on the FLOODsite website 
describing this work. 

The work carried out under Task 17 is closely 
related to that of Task 19.  Again, further details 
can be found on the FLOODsite website.  

A web-based tool that can determine alternative 
traffic routes when there is a road closure, 
developed as part of the FP6 ORCHESTRA 
project, was also applied to the Gard region.  This 
collaborative work was able to demonstrate that the 
two tools could be successfully linked to provide 
more valuable output for end users. 

The FLOODsite project 

FLOODsite is an interdisciplinary project integrating 
expertise from physical, environmental and social 
sciences, as well as spatial planning and 
management.  The project has over 30 research 
tasks across seven themes, including pilot 
applications in Belgium, the Czech Republic, 
France, Germany, Hungary, Italy, the Netherlands, 
Spain and the UK.  The EC has identified 
FLOODsite as one of its contributions to the 
European Action on flood risk management.  
 
Email floodsite@hrwallingford.co.uk  
Website www.floodsite.net 


