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Flooding in the Headlines



What Influence does the Underground 
Drainage System  have during these 

Extreme Events?

But…..



Two catchments analysed..
Catchment 1

Significant topographical      
variation

Main direction of flow
Two small urban areas



Pond

Catchment 2

Flap Valve



Methodology

Networks

Removed

Mesh 
Remains 
the same.



Application of Rainfall

Subcatchment 
surface areas 
removed

Direct 
Rainfall 
Applied to 
Meshes

removed

Return 
Periods :

30, 50, 100 
year



Results

Catchment 1

Depth Comparison with and without network
Depth Increase 
with Network

M30
M100



Underground 
drainage 
system is 
exacerbating 
flooding in the 
urban area 
downstream..



What is the Effect of Blockages ?

Debris

Fat

Debris

Horses?!!!



Root 
Blockage

M30M100

With and Without Blockages/Silt Depth 
Comparison

Blocked 
Bifurcation

Depth 
increase with 

sediment



Summary of Catchment 1

• Drainage system is conveying flows resulting 
in more flooding downstream than without 
underground system

• Depth differences greater with lower return • Depth differences greater with lower return 
periods

• Silt and blockages in the downstream urban 
area amplifies the impact of flooding.



Pond

Catchment 2

Flap Valve



Flap Valve Location

M30 with 
network

M30 
Without 
Network

M100 With 
Network

M100 
Without 
Network

Flood volume is around 5 times greater without network.



M30 M30

Impact of a Storage Pond

With Network Without Network

M100M100
DepthDepth



Movement of Flood Flows

BA

Depth in 2D

A

B



Summary of Catchment 2

• The below ground system allows low 
spots to drain

• In this test the pond draws flows from 
the network during the peak of the storm

• The sewer network moves significant 
volumes of water



Further Work

• Larger sample required
• Improved calibration of the results• Improved calibration of the results
• Further understanding of runoff processes
• Impact of how roads are modelled



Summary of Key Points

• The sewer network moves significant 
volumes of water

• This movement can be to the detriment of 
some areas

• The below ground system impacts depth and 
areal extent even during extreme events
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