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1. Integrated Water Management

European Water Framework Directive

��� � integrated water management at basin scale

Integrated Modelling:

Using one integrated model

One-directional linking between standalone models 

Two-directional linking between standalone models

iterative using timeseries

within modelling system

between different models using the OpenMI
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2. What is OpenMI?

OpenMI = ‘Open Modelling Interface’

‘Open’ ~ Open Software

‘Modelling Interface’ ~ time-dependent models are able to 
exchange data at run-time

OpenMI standard needs to be implemented in specific
modelling systems or packages

Systems can be run in parallel and share or exchange 
information at each timestep

Model integration is feasible at an operational level 
for all kinds of modelling systems or packages
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2. Case-Study

River Molenbeek model

River basin area = 5474 ha, river reach = 25 km

29 boundary nodes, 13 for connection with the sewer network

Sewer system of Erpe-Mere

Runoff area = 201 ha, 56.13 ha impervious

13 gravitational sewerage discharge points (outfalls)
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2. Case-Study

Linking both models through the OpenMI

13 connection points
exchange of h and Q (bi-directional)

Same calculation timestep: 10 seconds

Results: after linking ��� � peaks are better predicted

Flow in river section 123 for a simulation with and  without sewerage 
discharge
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Stage in river section 123 for a simulation with an d without 
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2. Case-Study

Linking both models through the OpenMI

13 connection points

both models same timestep: 10 seconds

simulation period: 1 week

Comparing simulation duration:
River model: 8.5 min*

Sewerage model: 2.5 min*

Linking of both models: 24 min*

2.2 times the sum of the calculation times

* Intel Centrino Duo processor of 1,73 GHz and 1 GB of RAM

11 min
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3. Bringing the OpenMI to Life

Demonstration of integrated modelling using the OpenMI in the 
Scheldt basin (in Belgium and the Netherlands)

Sewer system �� River system

Tidal river system �� Non-tidal river system

River flow system �� Water quality model

1-dimensional river system �� 2-dimensional estuary system
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3. Bringing the OpenMI to Life

Sewer system �� River system

InfoWorks CS “Leuven” �� InfoWorks RS “Dijle”

> 100 interaction points

exchange of h and Q (bi-directional)

exchange of flood levels and volumes

different calculation timesteps
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3. Bringing the OpenMI to Life

Tidal River system �� Non-tidal River system

Mike11 “Sigma” �� InfoWorks RS “Dijle”

1 interaction point

exchange of h and Q (bi-directional)

exchange of flood levels and volumes in flooding zones
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3. Bringing the OpenMI to Life

*Intel Centrino Duo processor of 2,33 GHz and 2,00 GB of RAM

1h 57 min

Tidal River system �� Non-tidal River system

simulation period 1 week:

Standalone simulations:

Mike 11: 14 min*

InfoWorks RS: 1h 43 min*

Coupled simulation: 2h 24 min*

1.2 times the sum of the calculation times
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4. Conclusions

High-valuable tool for Integrated Modelling

Linking of large scale complex models leads to (more than) 

accumulation of calculation times:

13 connection points ��� � 2.2 times

1 connection point ��� � 1.2 times

Methodology for integrated modelling is important,           

next to the software-technical solution that OpenMI provides
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5. Partners OpenMI-Life project

The OpenMI-Life project is supported by the European Commission under the Life Programme and contributing to the 
implementation of the thematic component LIFE-Environment under the policy area "Sustainable management of ground 
water and surface water managment" Contract no : LIFE06 ENV/UK/000409 


