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Background
• Urban WasteWater Treatment Directive (1991)

– Speeded up large scale investments in main sewerage projects
– Start of sewer modelling programmes in Flanders (Aquafin)

• Flemish River Management Policy
– Initiated river modelling studies (VMM-AWA)

• Water Framework Directive (2000)
– UWWTD remains as a basic obligation

• Flood Directive (2007)

• Minimising flood frequency is a common objective of both sewer and river modelling 
programmes

– Local level and discharge control
– In reality systems highly interact (especially in urban areas)
– Need for global approach
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Situating the use case

Dijle River Basin

Leuven Drainage Area
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Models involved

• Link CS model of 
Drainage Area 
“Leuven” to RS model 
of (part of) River Dijle

• > 100 interaction points 
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Definition report – main conclusions

• Technical aspects of the links
– In general not very complicated : Q, h (bidirectional links)
– Linking of flood depths to be investigated

• Conceptual issues
– Consistency of the models

• spatial boundaries, level of detail
– Types of simulation

• design storms, single events, episodes of events
– Overlapping between models

• Hydrological contributions

• Practical issues
– Performance
– Remote linking
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Revision of approach

• Suggestion from January technical discussion

– start off with priority links (10-15) and selected events
– gradually improve complexity

• Results from first trials

– problems to run large model
• original IW-OpenMI implementation not suitable for large models
• work with submodel (Voer)

– 1167 nodes vs. 9222 in full Dijle model
– 17 locations for linking vs. 177 in full Dijle model

– disadvantages of priority links
• fragmented view of interactions
• impossible to tackle problem of hydrology recalibration
• Voer model has very few priority links
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Revision of approach (ctd.)

New approach

– continue with Voer model
• include all h,Q links immediately
• analyse results on a comprehensive scale
• gradually include more complex issues (flooding, episode modelling,  …)

– solve large model problems in the meantime
• now shifted from OpenMI problem to model stability problem

– gradually upscale resolved issues from Voer to Dijle model
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Proposal for flood linking

• Problem to be addressed

– manholes situated in RS flood zone must be able to 
interact with flood zone

• water in flood zone can enter manholes
• water from flooding manholes can enter flood zone
• water in flood zone can obstruct normal manhole flooding
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Proposal for flood linking (ctd.)

Copyright Wallingford Software Ltd.

Get above ground water level
from RS flood compartment

Exchange flows between CS
manhole and RS flood compartment
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Manholes in river flood zones

Define reasonable number of flood links

– based on RS flood zone boundaries
(= maximalistic approach)
• in Voer submodel only: 110 nodes

– practical number to be decided on real flood 
extent, rather than on flood zone boundary
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Manholes in river flood zones (ctd.)

Including
main pumping station

Including
main storage basin
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Overview of work carried out

• Software aspects
– OpenMI implementation in IW adapted

• larger models can now be loaded and run
• temporary procedures (om2, om3)

– restricted use for OpenMI-Life
– bound to disappear again with new releases

– link grid editor made available for editing large compositions

• Model building aspects
– Models (CS and RS) modified

• make them consistent to one another
• include flow boundaries to enable linking

• Simulations
– different events selected
– analyse impact of linking on both CS and RS for selected events

• Practical aspects
– First attempt to set up model update protocol
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Event selection
• RS list of top events

– based on hydrological peaks, volumes
– are not necessarily causing important peak discharges from sewer system
– can create important backflows where outlets are not protected

• CS list of top events
– based on major spill events from a long term simulation
– not necessarily causing high levels in river
– selection based on permanent discharges (WWTP) or storm systems still to be 

investigated

• From CS top 50 events, only 3 were in RS top 20 list.
• Final episode selection method still to be decided 
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Analysis of first runs

• CS comparisons
– run with original CS model (including own schematisation of river 

channels)
– run with modified CS model (excluding river channels) but 

without OpenMI-link to RS
– linked run CS-RS 

– significant difference in d/s boundary conditions
• not necessarily always an effect on flows in the sewer system

– river can flow back in sewer system when no protection
• can severely effect flows
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Effect of different downstream conditions on flows and depths in sewer system
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Flow exchange between sewer and river with and without flap valve
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Effect of river inflow into the sewer system on sewerage throughflow 
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Analysis of first runs (ctd.)
• RS comparisons

– run with original RS model (including original hydrologic parameters)
– linked run RS-CS with original hydrologic parameters
– linked run RS-CS with downscaled hydrologic parameters

– downscaling hydrologic parameters has very little effect
(Aimperv,CS < < Ahydrologic catchment)

• check with recent measurements to see if recalibration required

– Instabilities (oscillations) sometimes occur
• Probably caused by backflow into CS open channels which overlap RS spill paths
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Examples of instabilities

RS

CS
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Model update protocol

• Standard document to be filled in with 
each modification of either model
– keep track of changes

– make sure correct model versions are linked

– first draft version proposed 
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Oncoming work
• Short to medium term

– Thorough analysis of results from linked runs
– Investigate need for model recalibration
– Optimise event selection procedure
– Investigate flood exchange procedure
– Solve problems with full Dijle model

• Medium to long term
– Increase complexity of simulations
– Investigate remote linking
– Elaborate organisational procedures for model update and quality

control
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Conclusions
• Technical problems are gradually being solved

– Keep an eye on the timing of the project

• Linking as such seems to work OK
– Actual exchange highly dependent on model content
– Important to analyse results carefully

• Various conceptual/practical issues still to be solved
– Prepare in time for demonstration phase 


