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EASTERN SCHELDT
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Å Total area 350 km2

Å Closed salt water basin
Å Tidal range 2.5 - 3.5 m



STORM SURGE BARRIER (1986)
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decrease of tidal prism 25%



SAND DEFICIT
IN CHANNELS 

Kohsiek, et al. 1987
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400-600 
million m3



EFFECTS: LOSS TIDAL FLATS
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ü 1986 -> 110 km2 inter tidal area
ü 2060 ->   80 km2 inter tidal area (sea level rise 24 cm)
ü 2100 ->   50 km2 inter tidal area (sea level rise 60 cm)

De Ronde, et al. 2013



LOSS INTER TIDAL NATURE

2 FEBRUARI 2017 6



MORE WAVE LOAD
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IS THIS A PROBLEM? 

ü YES, increasing wave load -> increasing costs of dike 
reinforcement

ü YES, Eastern Scheldt important for East Atlantic bird flyway

ü YES, importance for shellfish industry
ü YES, recreational usage
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HOW TO SOLVE THE 
PROBLEM? 
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NOURISHING TIDAL FLATS

Å Tidal flats form a buffer zonebetween deeper channelsand
the higher-lyingareas;

Å CreateProtectionby dissipatingwaveenergy.



ECO SYSTEM ENGINEERS FOR 
COASTAL DEFENSE 

Oystersare able to influence:
Å tidal flow
Å wave action 
Å hydrodynamic stress (reduction)
Åmodify sediment dynamics 

(transport, deposition, 
consolidation, and stabilization 
processes)

oysterreef

wave energyattenuation



PILOT STUDIES
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NOURISHMENT OESTERDAM
ü350.000 m3 sand, November 2013
ü4 artificial oyster reefs to stabilize sand and prevent 

erosion
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25 years
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Research focused on the sediment 
stability provided by the oyster reefs

Legend

Oesterriffen

18/02/2014

Value
High : 473

Low : -270

471 m

- 232  m



Reef B

Area reef A
Ғ млΣллл Ƴ2 

=1 ha



Reef D

Area reef D
Ғ млΣплл Ƴ2 



Cross section profile
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So reefs keep sand in 
place and help to 
increase safety at the 
oesterdam

But in order to be:

ÅSelf-sustainable structures

ÅThree-dimensional structures that persist over 
time  (sea level rise)

ΧǘƘŜȅ ƴŜŜŘ ǘƻ ōŜ ŀƭƛǾŜΣ ƎǊƻǿΗ
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OYSTER SETTLEMENT



MAXIMUM NUMBER OF OYSTER SPAT 
SETTLED IN ONE REEF

IN 2014:  
250 per m2

IN 2016:
1400 per m2
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IN A (NUT)SHELL:
üsafety:

o Positive effect on wave load

o Limited effect in most extreme events

o Stabilize sand

o In some cases/locations even invert the process of 
erosion  

übǳƳōŜǊ ƻŦ ƴŜǿ ƻȅǎǘŜǊǎ ƛǎ ƛƴŎǊŜŀǎƛƴƎ Ҧ ǎŜƭŦ ǎǳǎǘŀƛƴŀōƭŜ

ü Is it possible to collect oysters for consumption:

o No, Collecting oysters from the reefs is not possible 
as may compromise safety levels(change in reef 
height)

o .ǳǘΧ ƛǎ ƛǘ ǇƻǎǎƛōƭŜ ǘƻ ǳǎŜ ǘƘŜ ǊŜŜŦ ŦƻǊ ǎǇŀǘ 
collection? 29



THANK YOU FOR YOUR 
ATTENTION!!!
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