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Mitigation strategies

Local solutions
Dykes, rectifying river stretches, …

1959: ir. Roovers “enhanced water flow”

Give space to the river
1970’s: Schulensmeer

Regulated hydraulic infrastructure

Early warning systems
2004: Operational basin model

2014: Launch waterinfo.be

Intelligent real time control
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Conceptual models

• Integrated approach
Include hydrology, rivers, sewers

and other processes

• Super fast

• Accurate



Conceptual model: network

Hydrodynamic InfoWorks model (OBM) Conceptual model

• Data-based mechanistic approach

• Storage cell concept

• Modular setting



Conceptual model structures & parameters
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Conceptual model: results
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Conceptual model: results



Conceptual model: results



Real-Time Control by means of RGA-MPC

• Model Predictive Control

o River model

o Optimizer

• Reduced Genetic Algorithm

o Based on standard GA

o Objectives:

• Retention basin dikes

• Damage cost

• Critical dikes

• Retention basins
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Gate Level scenario generation



RGA versus GA



Ideal MPC results

Event

Economic damage

cost [€]
Damage

reduction

[%]PLC MPC

Sept1998 3.0M 2.1M 30
Aug2003 0 0 /
Dec1999 0 0 /
Jan1995 0 0 /
Jan2002 0 0 /
Nov2010 300 100 (67)

VMM 4.7M 3.5M 26
T1000 2.0M 1.7M 15

Sept1998x1.3 28.0M 26.8M 4
2xSept1998 28.1M 27.5M 2



Ideal MPC results Sept 1998



Uncertainties in Real-Time Control

• Hydrodynamic model uncertainty

o Model structure, calibration errors, seasonal vegetation, …

o Data Assimilation: State Estimators, Prediction Error Methods

• Input uncertainty

o Rainfall forecasts, hydrological model uncertainty, …

o Robust MPC methods: MMPC, AMMPC, TB-MPC, …



Conclusions

• Conceptual modelling

o Integrated approach

o Flexible model detail

o Super fast

o Several applications

• RGA-MPC for RTC

o Outperforms PLC

o Computational efficiency

o Large and complex networks

o Uncertainties
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