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nWhy do we | ove

Because 1t makes us t hi

JeanBerlamont
Hydraulics Laboratory, dept. civil engineering, KU Leuven

*After Robert Henri (1865 1929)
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Integrated coastal (zone) management (ICZM)
ASafety
AAccessibility
ANature development
A(economic development: fisheries, tourism, wind
and wave energy produ
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Coastal erosion {Suriname)
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Int eglgeg]master plan for the coas

T =1000%y 1953: T=250y

T TAW + 7.m 1976:T= 50y

Significant wave height 5’ m

Par adi g.my Sheiri s

| Afzachtwaar het'kanjhard waar het moeto
AAvoid flooding at any time anywhere <>
Reduce risk/ damage to acceptable level

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



Overview of the planned coastal protection works

COASTAL ZONE COASTAPROTECTION MEASURE

De Panne

St. Idesbald Koksijde
Koksijde

Harbour of Nieuwpoort
Middelkerkec Westende
Raversijde; Mariakerke
Oostende center
Harbour of Oostende
East Bank of Oostende
De HaaANenduine
Harbour of Blankenberge
Blankenberge

Harbour of Zeebrugge
KnokkeHeist

Zwin International dyke

dune nourishment + beach nourishment
beach nourishment

dune nourishment + reconstruction of road
storm surge barrier

beach nourishment + storm return wall around casino
beach nourishment + storm return wall
beach nourishment + stilling wave basin
storm return wall

beach nourishment

beach nourishment + storm return wall
storm return wall + erosion resistant slopes
beach nourishment

storm return wall + erosion resistant slopes
beach nourishment

AN INTEGRATED MASTER PLAN FOR FLANDERS FUTURE COASTAL SAFETY

TINA MERTENS1, KOEN TROUW1, JONAS VERMANDER1, TOON VERWAEST?2, ANNELIES BOLLES,

DE ROUCK

Young Marine Scientists Day 20
(February, 24 , Brugge)
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Shore face nourishment

low nourishment
high nourishmenl
reference profile
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Dislance from wave board (m)




Aartist | mpressi
stormvloedkering te Oosterweel Storm surge barrier

(Ant werpen) é + 80 +Lufplattte Weder + €
(1981)
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Wissant make their dykes to hold back the sea, A
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Dante Alighieri (126§ 1321) It e A
Divina Comedianferno canto XV, verse 4 I L
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AN INTEGRATED MASTER PLAN FOR FLANDERS FUTURE COASTAL SAFET

TINA MERTENS1, KOEN TROUW1, JONAS VERMANDER1, TOON VERWAES
e et Day 2012

oung
(February, 24 , Brugge)




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

Existing sea wall Stilling wave bassin  Exisiting beach

+8.40m l




Challenge: sea level rise

Effect of climate change on mean sea level/
wave climate

Temperat
Temperature change (°C) S WMO IPCC

1 1990 - 2100
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Average Monthly Arctic Sea Ice Extent
December 1979 to 2011

15.0

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

A Effect of climate change on mes

wave climate
A Overtopping discharges? 1 I/m,s
A Forces/ damage due to overtoppr

A Current & wave prediction outside calibration
range

A Adaptive designs

VLIZ Young Marine Scientists Day 2012
(February, 24 , Brugge)
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Innovative technologiesfor safer
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CUINERTOPPEM, KAMMERN
CUINER
AANZET DUINEN

STHARDLUN Bl HOOGWATERSTAND

GEMIDDELDE HOOGWATERLIN

GEMIDDELDE LAAGWATERLIIN

ONDERWATERAANZET
VERHOGING BANKEN
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HERMIEUWBARE ENERGIE \\ © SLKKEN/ SCHORREN
" DORP [PROTOTYPE) VOOR
ANDONTWIKKELING TOERISME EN RECREATIE
UW TER STREEP (2500 EENHEDEN)
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http://www.waterdunen.nl/frameseiland.htmi
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2. Accessibility of harbours




Aim:
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Reducing Maintenance dredgln
Mud pumping station?
Air bubble screen?
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Environmental impact assessment (MER):
Flyland project (NL)

slib (mg/1) SPM (mg/1)
tijds— en diepte gemiddeld bottom layer, time averaged




Knowledge gaps / Research challenges

A Behaviour and fate of cohesive sediments (COSINUS)
A Distributed data (satellite or airborne remote sensing)
A Morphological models (long term)

A Physical scale models

A Numerical models

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




