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Lack of information about buried utility networks in both developed and developing 
countries => delays, increased costs, sub-optimal management of resources.

The context



The context :  THE Cart’Eaux project

Can an existing network be mapped based on manhole cover locations ?
Optimal configuration may be determined (Walter, 1995; Afshar, 2007; Swamee & Sharma, 2013; Moeini and Afshar, 2012 )
Existing network layout may be reproduced if node to link or PE data is available (Allard et al., 2013; Blumensaat et al., 2012) 



The methodology (1/2)
 



The methodology (2/2)
 

 

 



Case study : Prades-Le-Lez (Southern France)  
 

http://www.prades-le-lez.fr/



Results (1/3) : cost function 1

Cost function Correctness Completeness Quality

All nodes 0.89 0.84 0.76

Half of the 
nodes

0.44 0.55 0.32

Small segments tend to disappear : Shreve magnitude drops from 131 to 84
Mainforce in the western part of the catchment cannot be accounted for

Ground truth

TP,  TN TP,  FP

Mapped



Results (2/3) : cost function 2

Cost function Correctness Completeness Quality

All nodes 0.90 0.93 0.84

Half of the 
nodes

0.54 0.66 0.42

All three criteria have higher values than with cost function 1
Shreve magnitude is 96



Results (3/3) : distance to the outlet

The second cost function yields more realistic results. 



Conclusion and perspectives

Manhole cover location can be used to create wastewater network maps.
When using VHR images false positives may be included
Stormwater manhole covers may be confused with wastewater ones 

Slope is the least reported variable... and the most sensitive in hydraulic modelling…

Perspectives
Determination of the geometric features of the network ? Can data mining be helpful?
What about uncertainty ? Include noise and generate probable network configurations.
Does it work elsewhere? Insure genericity by testing on more catchments.



Mapping examples found in the literature for stormwater/wastewater networks

 Optimise network layout using
 Dynamic programming (Walter, 1995) 

 Linear programming (Swamee and Sharma, 2013)

 Ant algorithms (Afshar, 2007; Moeini and Afshar, 2012 )

 Reproduce the layout of existing  networks using node to link information provided by urban databases and 
operators (Allard et al., 2013 and Blumensaat et al., 2012) 
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