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67 km
Source: https://odnature.naturalsciences.be/



Coastalprotection in Belgium

Masterplan Coastal
Safety (2050)

Vlaamse Baaien (2100)

Source: www.kustveiligheid.be Source: www.maritiemetoegang.be/vlaamse-baaien



Design coastalprotectionmeasuresbasedon
Åsevere storm impact 
Åhydraulicboundaryconditions
Åfuture climateŎƘŀƴƎŜ ǎŎŜƴŀǊƛƻΩǎ

Why CREST project?

ever measured?

sufficient data?

uncertainassumptions

simulation models are a simplified estimation of reality, possibly leading to an 
overestimation of investmentsin order to work on the safe side

CREST-project aims to provide (some) answers to uncertainties involved

Source: afdeling Kust



CREST ςGOAL

Increase knowledge coastal processes nearshore 
and landward

Physicalcoastalprocesses
Wave impact on structures& 

people
Wind impact on beaches& 

dunes

Source: www.maritiemetoegang.be© RyckewaertChristiane



CREST ςVALIDATION

Validationin lab & in situ
Data inventory, models and 

techniques 
Improved models for storms 



CREST ςAPPROACH

- Use of communication channelsΥ ǿŜōǎƛǘŜΣ ƴŜǿǎΣ ŦƭȅŜǊǎΣ Χ

- Interactive participation of Guidance Committee (stakeholders)

- Technical workshops with international scientific advisory board

- Involve end users and public at largeόƛƴ ǎƛǘǳ ǘŜǎǘǎΣ ŎƻƴŦŜǊŜƴŎŜǎΣ Χύ

- Modelling tools and guidelinesfor end users (governmental services, scientists 
and consultants, dredging companies, Χύ

- Provide information for EIA and assessment ecosystem servicesin relation to 
coastal protection measures, navigation, ..

- Products for policy makers and for education 
(indicators, maps, ..)

- Scientific output



CREST ςClimate REsilientcoaST

ACTIVITY 1

Integrated multi -scale wave -

flow sediment modelling 

ACTIVITY 2

Advanced modelling of 

handling risks in coastal 

municipalities

ACTIVITY 3

Improved understanding of 

coastal processes

Supporting  Activity 1 
Data techniques & 

monitoring 

Supporting Activity 2
Climate change 

scenarios

Supporting Activity 3
Dissemination and 

valorisation

KULeuven(Hydraulics) UGent(AWW) FHR (WatLab)

VLIZ KBIN VLIZ

Otherpartners: KU Leuven Campus Brugge, UGent(Geography), VUB 
(HYDR), IMDC, Maritime Access & CoastalDivisionandexperts Rik 
Houthuys & Koen Trouw

Coordinator: Jaak Monbaliu (KULeuven)



CRESTςClimate REsilientcoaST

Overall goal:

Estimate/reduce uncertainties in design coastal protection

Research roadmap:

A1. Multi-scale wave-current-sediment modelling

A2. Advance in modelling overtopping

A3. Improve knowledge of coastal processes



Activity 1: 
Multi -scale Modelling Tool

Erik Toorman (KU Leuven)

Partners:



Multi-scale model TELEMAC (KULeuven)

Unstructured mesh

Hydrodynamics (TELEMAC)

Waves (spectral model TOMAWAC)

Morphodynamics (TELEMAC 3D / SISYPHE 2DH)

Incorporating Stokes-drift & Undertow 



Analysis of the modelling of infragravitywaves

Long Waves

Development of new relationship for bound long waves on beach

This new solution would allow to move the sea boundary for the wave-resolving 
model(s) closer to the shore (i.e. close to the breaking point).



TASK A1.2.2
3D sedimenttransport modelling

High-resolution
two-phase model

Mohamed



Mixed3SedFOAM 3-phase model

By Mohamed Ouda (IRO KU Leuven PhD project)


