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• Innovative technologies and methodologies to analyse the hydrodynamic performance of UD infrastructures 

James Shucksmith (University of Sheffield) 

João P. Leitão (eawag)

• Hydraulic energy losses during sewer to surface flow interactions during urban floods.

• Investigating plastic transport in urban environments 

• Standard methods to assess long-term permeable pavement performance

• Hydrodynamic design for stormwater detention ponds optimized for cost-efficient maintenance

• Use of designer soils for Sustainable Urban Drainage systems

• Transport of contaminants from UDS to urban surfaces during flooding/network surcharge events

• Understanding the influence of leaf litter and sand on the water balance composition of blue-green infrastructure

Main activities:

Improving Resilience and Sustainability in UD Solutions (WP8)
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Block facility (Universidade da Coruña)

Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 
New techniques to build-up high resolution geometry of UD infrastructures

LiDAR Camera L515 Intel D435i RealSense Depth Camera

Photogrammetry

Image from

Kugurakova et al. (2023)
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 
New techniques to build-up high resolution geometry of UD infrastructures
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 
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https://doi.org/10.1002/hyp.14588

https://doi.org/10.1016/j.jhydrol.2024.132603

2D OVERLAND

FLOW MODEL
1D SEWER 

NETWORK MODEL

New techniques to build-up high resolution geometry of UD infrastructures

https://doi.org/10.5281/zenodo.10057707

https://doi.org/10.5281/zenodo.10371819

https://doi.org/10.1002/hyp.15068

https://doi.org/10.1002/hyp.14588
https://doi.org/10.1016/j.jhydrol.2024.132603
https://doi.org/10.5281/zenodo.10057707
https://doi.org/10.5281/zenodo.10371819
https://doi.org/10.1002/hyp.15068
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 
Imaging velocimetry techniques for urban drainage applications

Raspberry PI Zero W + 8MPX 

picamera V2 (19€+28€)

Raspberry PI 4 + 12MPX Camera 

HQ + fixed lens 16mm (70€+110€)
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 
Imaging velocimetry techniques for urban drainage applications
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 
Imaging velocimetry techniques for urban drainage applications

(www.highwaysindustry.com)
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 
Imaging velocimetry techniques for urban drainage applications

https://doi.org/10.5281/zenodo.10371731

https://doi.org/10.5281/zenodo.10057707

https://doi.org/10.1016/j.scitotenv.2024.178195

https://doi.org/10.5281/zenodo.10371665

https://doi.org/10.5281/zenodo.10057888

https://doi.org/10.5281/zenodo.10371731
https://doi.org/10.5281/zenodo.10057707
https://doi.org/10.1016/j.scitotenv.2024.178195
https://doi.org/10.5281/zenodo.10371665
https://doi.org/10.5281/zenodo.10057888
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 
Sediment depths estimations from temperature measurements

Sewers

Temperature data

Gully pots
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 
Sediment depths estimations from temperature measurements

https://doi.org/10.1039/D2EW00820C

https://doi.org/10.1039/D4EW00389F

https://doi.org/10.1039/D3EW00825H

https://doi.org/10.5281/zenodo.10057825

https://doi.org/10.1039/D2EW00820C
https://doi.org/10.1039/D4EW00389F
https://doi.org/10.1039/D3EW00825H
https://doi.org/10.5281/zenodo.10057825
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Investigating plastic transport in urban environments 

Investigating plastic transport in urban environments 
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 
Investigating plastic transport in urban environments 

DSM-flux 

https://doi.org/10.5281/zenodo.10057825

https://doi.org/10.5281/zenodo.10057825
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 
Towards standard methods to assess long-term permeable pavement performance
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 
Towards standard methods to assess long-term permeable pavement performance
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 

https://doi.org/10.1016/j.jwpe.2023.103658

https://doi.org/10.5281/zenodo.10057825

https://doi.org/10.5281/zenodo.10370890

Towards standard methods to assess long-term permeable pavement performance

https://doi.org/10.1016/j.jwpe.2023.103658
https://doi.org/10.5281/zenodo.10057825
https://doi.org/10.5281/zenodo.10370890
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 
Hydrodynamic design for stormwater detention ponds optimized for a cost-efficient maintenance

Inflow monitoring



IKT, 11 March, 2025Webinar on key findings from Co-UDlabs research and where to access them 19

Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 
Hydrodynamic design for stormwater detention ponds optimized for cost-efficient maintenance

Grain-size distribution and organic matter content of the sediment 
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 
Hydrodynamic design for stormwater detention ponds optimized for cost-efficient maintenance

Design optimization by numerical analysis
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 

https://doi.org/10.5281/zenodo.10057888

https://doi.org/10.5281/zenodo.10057888
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 
Use of designer soils for Sustainable Urban Drainage systems

https://co-udlabs.eu/access/research-facilities/othu-drb/

Automated Infiltrometer tests

Physical and hydrodynamic 
characterizations

https://co-udlabs.eu/access/research-facilities/othu-drb/
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 
Use of designer soils for Sustainable Urban Drainage systems

Sampling and chemical analysis: 
Dissolved organic carbon (DOC)and 
Heavy metals concentrations at the 
inlet and outlet od substrates

Continuous monitoring of flow, conductivity and turbidity (inlet and outlet) 
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 
The LAZE (Local-Area-Zero-Emission) model tool for designing technosoils

The main design criteria are:

1. Sufficient water infiltration to avoid flooding above basin level, and

2. Sufficient residence time and retardation of selected environmental 
impact chemicals
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Innovative technologies and methodologies to analyse the 
hydrodynamic performance of UD infrastructures 

https://doi.org/10.5281/zenodo.14946325

https://doi.org/10.1016/j.jhydrol.2023.129477

https://doi.org/10.5281/zenodo.14946325
https://doi.org/10.1016/j.jhydrol.2023.129477
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Where to find?

PROJECT DELIVERABLES:

Co-Udlabs web: https://co-udlabs.eu/dissemination/deliverables/

Zenodo: https://zenodo.org/communities/coudlabs/records

SCIENTIFIC PUBLICATIONS & CONFERENCE PROCEEDINGS

Co-Udlabs web: https://co-udlabs.eu/dissemination/publications/

Zenodo: https://zenodo.org/communities/coudlabs/records

DATASETS

Zenodo: https://zenodo.org/communities/coudlabs/records

https://co-udlabs.eu/dissemination/deliverables/
https://zenodo.org/communities/coudlabs/records
https://co-udlabs.eu/dissemination/deliverables/
https://zenodo.org/communities/coudlabs/records
https://zenodo.org/communities/coudlabs/records
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