
ñWhy do we love the sea?
Because it makes us think of things we like to thinkò*. 

Jean Berlamont, 
Hydraulics Laboratory, dept. civil engineering, KU Leuven

*After Robert Henri (1865 ς1929)
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Integrated coastal (zone) management (ICZM)

ÅSafety

ÅAccessibility

ÅNature  development

Å(economic development: fisheries, tourism, wind        

and wave energy production, natural gas, é)
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1. Safety

http://www.oostende.be/file_uploads/Cache/size_907_450_245.jpg
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30 %!
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T = 1000 y 1953: T = 250 y

TAW + 7 m 1976: T =   50 y

Significant wave height 5 m

ñParadigm shiftò

ÅñZacht waar het kan, hard waar het moetò

ÅAvoid flooding at any time anywhere <>

Reduce risk/ damage to acceptable level 

(T = 1000 y), while avoiding large scale flooding 

Integrated master plan for the coast
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Overview of the planned coastal protection works

COASTAL ZONE COASTAL PROTECTION MEASURE
De Panne dune nourishment + beach nourishment
St. Idesbald - Koksijde beach nourishment
Koksijde dune nourishment + reconstruction of road
Harbour of Nieuwpoort storm surge barrier
Middelkerke ςWestende beach nourishment + storm return wall around casino
Raversijde ςMariakerke beach nourishment + storm return wall
Oostende center beach nourishment + stilling wave basin
Harbour of Oostende storm return wall
East Bank of Oostende beach nourishment
De Haan-Wenduine beach nourishment + storm return wall
Harbour of Blankenberge storm return wall + erosion resistant slopes
Blankenberge beach nourishment
Harbour of Zeebrugge storm return wall + erosion resistant slopes
Knokke-Heist beach nourishment
Zwin International dyke

AN INTEGRATED MASTER PLAN FOR FLANDERS FUTURE COASTAL SAFETY
TINA MERTENS1, KOEN TROUW1, JONAS VERMANDER1, TOON VERWAEST2, ANNELIES BOLLE3, JULIEN
DE ROUCK
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Beach nourishment
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ñDynamic preservationò

Dune nourishment



Shore face nourishment
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EXPERIMENTAL STUDY INVESTIGATING VARIOUS SHOREFACE NOURISHMENT
DESIGNS
D.J.R. Walstra1,2, C.W. Hoyng3, P.K. Tonnon1, L.C. Van Rijn1,4
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ñartist impressionò van de 

stormvloedkering te Oosterweel 

(Antwerpen) é + 80 + 80 + 80 + é 

(1981)

Thames
Nieuwe waterweg

Storm surge barrier

Lunaplattte  Weser

Storm surge barrier
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Increased dike level

ñStorm surge barrierò

άWǳǎǘ ŀǎ ǘƘŜ CƭŜƳƛƴƎǎ ōŜǘǿŜŜƴ .ǊǳƎŜǎ ŀƴŘ 
Wissant make their dykes to hold back the sea, 
ŦŜŀǊƛƴƎ ǘƘŜ ŦƭƻƻŘ ǘƘŀǘ ōŜŀǘǎ ŀƎŀƛƴǎǘ ǘƘŜƳΤ Χέ

Dante Alighieri (1265 ς1321)
Divina Comedia Inferno canto XV, verse 4



VLIZ Young Marine Scientists Day 2012 
(February, 24 , Brugge)

Increased dike level

ñStorm surge barrierò

άWǳǎǘ ŀǎ ǘƘŜ CƭŜƳƛƴƎǎ ōŜǘǿŜŜƴ .ǊǳƎŜǎ ŀƴŘ 
Wissant make their dykes to hold back the sea, 
ŦŜŀǊƛƴƎ ǘƘŜ ŦƭƻƻŘ ǘƘŀǘ ōŜŀǘǎ ŀƎŀƛƴǎǘ ǘƘŜƳΤ Χέ

Dante Alighieri (1265 ς1321)
Divina Comedia Inferno canto XV, verse 4



VLIZ Young Marine Scientists Day 2012 
(February, 24 , Brugge)

Increased dike level

ñStorm surge barrierò

άWǳǎǘ ŀǎ ǘƘŜ CƭŜƳƛƴƎǎ ōŜǘǿŜŜƴ .ǊǳƎŜǎ ŀƴŘ 
Wissant make their dykes to hold back the sea, 
ŦŜŀǊƛƴƎ ǘƘŜ ŦƭƻƻŘ ǘƘŀǘ ōŜŀǘǎ ŀƎŀƛƴǎǘ ǘƘŜƳΤ Χέ

Dante Alighieri (1265 ς1321)
Divina Comedia Inferno canto XV, verse 4



VLIZ Young Marine Scientists Day 2012 
(February, 24 , Brugge)

AN INTEGRATED MASTER PLAN FOR FLANDERS FUTURE COASTAL SAFETY
TINA MERTENS1, KOEN TROUW1, JONAS VERMANDER1, TOON VERWAEST2, 
ANNELIES BOLLE3, JULIEN DE ROUCk
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Existing sea wall Stilling wave bassin Exisiting beach

Integrated coastal and maritime plan for Ostend, Design of Soft and Hard Coastal Protection 
Measures, S. Gysens, J. De Rouck, K. Trouw, A. Bolle, M. Willems
Coastal Engineering, 2010



Challenge: sea level rise

Effect of climate change on mean sea level/

wave climate
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4000 m * 3.5 10-4(1/°C)*0.5 (°C) = 0.7 m!

WMO IPCC



The National Snow and Ice Data Center,  
University of Colorado, Bboulder, USA
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Knowledge gaps / Research challenges

ÅEffect of climate change on mean sea level/

wave climate
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ÅOvertopping discharges? 1 l/m,s?

ÅForces/ damage due to overtopping discharges

ÅCurrent & wave prediction outside calibration 

range

ÅRisk assessment/ uncertainty modelling

ÅAdaptive designs

http://www.theseusproject.eu/t/images/f/ff/Theseus.jpg
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Period: 2011-2014
31 EU partners from 18 countries

Aims:
Provide a sound worldwide applicable approach to 

mitigate coastal risk
Develop real solutions for improving and preserving 

the safety of people,  economies and habitats



The Flanders Bays 2100 project combines safety with four other key pillars:

Sustainability: the sea as an important source of sustainable energy.

Attraction: an attractive coast for tourists and inhabitants.

Naturalness: sufficient space for nature on the coast.

Evolution: the coast must offer room for economic development now and in the 

future. 
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Minimize the line of defence!



http://www.west8.nl/projects/selected_projects/happy_isles/

De monding van de Honte (Westerschelde) eind 16de eeuw
http://www.waterdunen.nl/frames-eiland.html

Mimicking the past?

http://www.west8.nl/images/dbase/2472_large.jpg
http://www.waterdunen.nl/feiten.html
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2. Accessibility of harbours



Nautical Bottom Research

Aim: 

Å Testing and innovating of in-situ survey techniques to determine the navigation 
resistance for a ship moving over a fluid mud bottom by means of CFD modelling & 

experiments in the Sludge Test Tank @ WL Borgerhout

disturbed mud layer

© Joop van Houdt / www.trouw.nl
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Challenges: sediment mechanics
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Reducing maintenance dredging

Mud trap Zeebrugge?



Reducing Maintenance dredging

Mud pumping station?

Air bubble screen?
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Reducing maintenance dredging

Sand trap off the Zwin entrance
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Environmental impact assessment (MER): 

Flyland project (NL)



Knowledge gaps / Research challenges
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ÅBehaviour and fate of cohesive sediments (COSINUS)

ÅDistributed data (satellite or airborne remote sensing)

ÅMorphological models (long term)

ÅPhysical scale models

ÅNumerical models

ÅComposite modelling
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Nature development

Nature restauration

ÅBiodiversity

ÅNursery function

ÅIntertidal flats
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Zwin



De Baai van Heist
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MOnitoring NAtuurherstel  Yzermonding

With logistic support from VLIZ
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Le Havre



Loire

major canalization between 1915 - 2003
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