Oosterschelde (NL)
The Dutch Oosterschelde estuary is exceptionally rich in birds, but the
question is for how long. The sandbars, intertidal flats and salt marshes,
which now provide extensive foraging and resting places, are rapidly
drowning. The cause is the building of the storm-surge barrier; climate
change will accelerate the process. Climate Proof Areas has contributed
to experiments aimed at retaining the intertidal areas. Trials with sandbar
nourishment and perimeter protection are giving encouraging results. The
protection of intertidal flats with artificial oyster beds and nourishment
(‘hanging beaches’) must prove itself in the coming years. It is possible that
new salt marshes will form by regulated tidal exchange with former creeks to
the Oosterschelde.
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Climate proof Oosterschelde
The central question
The Oosterschelde lies in the south-western delta
of the Netherlands. The estuary has been defined
as a Natura 2000 area, because of, among other
things, the thousands of birds that descend upon
the intertidal flats and sandbars at low water to
forage. At high water, they rest in the salt marshes.
The valuable intertidal flats, sandbanks and
salt marshes in the Oosterschelde are slowly
disintegrating. Since 1986, 50 hectares of these
intertidal areas are lost every year. In 2075
approximately only 1500 hectares of the original
11,000 hectares will be left. Rijkswaterstaat is
exploring measures to protect the intertidal area
from becoming depleted. Climate Proof Areas
has contributed to the research with the central
question being: will the depletion of the intertidal
area accelerate due to climate change and can
measures be considered to retain the intertidal
area?
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Oosterschelde
The Oosterschelde is the Netherland’s largest
National Park. The estuary is not only very
attractive to birds, but also to watersports
enthusiasts and fishermen. Last century, a stormsurge barrier was built in the mouth of the estuary
to protect the surrounding area from flooding.
The imbalance in the process of erosion and
sedimentation arose after the construction of
the barrier. During storms, waves erode the sand
from the intertidal flats and sandbars and carry
it into the tidal channels. In a healthy estuary,
during calm weather tidal flow redeposits the
sand. This means that the process of erosion
and sedimentation remains in equilibrium. In
the Oosterschelde, the storm-surge barrier has
resulted in the tidal flow being too weak to return
the sand. Since its construction, the depletion of
the intertidal areas has been the dominant effect.
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2075: only 1500 hectares of the
intertidal area will be left

Process and stakeholders
Rijkswaterstaat is responsible for managing
the Dutch national waters, which include the
Oosterschelde. When measurements showed
that the intertidal area in the Oosterschelde was
disappearing rapidly, Rijkswaterstaat produced an
alarming report (2004). In the years that followed, in
collaboration with other stakeholders, research was
carried out into possible solutions. An important
partner is the Nationaal Park Oosterschelde,
the organisation responsible for protecting the
ecological and user values of the Oosterschelde.
The process followed different tracks:
►► Increasing knowledge: gain more insight
into the problem and the solutions by taking
measurements and performing analyses of
climate change;

A bank of dead shells on the tidal flat Galgeplaat.

►► Searching for alliances: make the problem
known to the political establishment and
managers in the region, together with Nationaal
Park Oosterschelde;
►► Performing trial measures;
►► Performing a formal survey commissioned
by the Ministry of Infrastructure and the
Environment (MIRT-Verkenning): the survey
must result in a preferred alternative upon
which the ministry will make a decision in 2013.
In 2008, Rijkswaterstaat started trials in the
Oosterschelde. The trial locations are close to mussel
beds. There has been extensive consultation with
the fishermen involved.

Products and results
Consequences of climate change
The rise in sea level is gradually submerging the
intertidal areas. In the Oosterschelde, this effect
is exacerbated by the imbalance in the process of
erosion and sedimentation.
If the intertidal areas disappear under water, the
effect of the waves on the dike will increase. This will
make it necessary to raise or strengthen the dikes
sooner. The loss of intertidal area will also lead to
the loss of foraging opportunities for waders. The
population of birds will reduce in the coming twenty
to thirty years. Because of this, the Oosterschelde
is now experiencing developments that are also
expected to occur in the future in other estuaries.
CPA has translated KNMI’s scenarios for the rise in
sea level into scenarios for the Oosterschelde. These
show that in 2050, the sea level will have risen in
this estuary by 15 to 35 cm. The sea level will then
rise more rapidly by 35 to 85 cm by 2100. These
predictions are accompanied by large uncertainties,
the effects can be smaller, but also larger.
In the long term (2050-2100), major changes
will be required to the storm-surge barrier as
a consequence of the rise in sea level. Another
alternative is to remove the storm-surge barrier and

massively reinforce the dikes around the
Oosterschelde. Intertidal flats, sandbars and salt
marshes play an important role in this choice: if the
intertidal areas still exist when that time comes, they
can limit the degree of dike reinforcement necessary
because they act as a buffer against high waves.
The temperature change is also relevant for the
natural environment of the Oosterschelde. Plants
and animals will see their habitats shifting and will
establish themselves in other regions. The number
of exotic species in the Oosterschelde is already
increasing. Climate Proof Areas has not researched
these effects.

Protection of the intertidal area
In the Oosterschelde, trials are being performed
into how to protect the intertidal areas against
erosion, for coastal protection and the retention of
ecological values:
►► Sand nourishment (Galgeplaat)
►► Fore shore protection (hanging beaches)
►► Regulated tidal exchange with the former
saltmarsh Rammegors
►► Stabilising the existing intertidal area
(ecobeach)

The storm surge barrier closes approximately once a year to prevent extreme watelevels in the Oosterschelde.

Sand nourishment

Construction of the sand nourishment on the Galgeplaat

In 2008, the Galgeplaat was nourished with
130,000 cubic metres of sand. This raised the level
of twenty hectares of intertidal area. The field trial
was executed to obtain answers to two important
questions: how long does sand remain on the
sandbank and how quickly does the benthic fauna
(worms, snails and shellfish) recover completely?
The results are encouraging. Two and a half years
after being deposited, the sand is still present. The
bottom dwelling life (zoobenthos) will have, as
expected, completely recovered after the summer
of 2011. The sand has become a stable part of
the intertidal area. The nourishment is estimated
to be able to keep the intertidal area concerned
sufficiently high for ten years. This estimate does not
take the rise in sea level into account.
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Three photos of the sand nourishment of the Galgeplaat. The top photo shows the
situation just after the nourishment, the middle and the bottom photo respectively
one and two years later.

Shore protection
In the Oosterschelde, experiments are being
performed into three types of shore protection.
Salt marsh perimeter protection
Quarry stone has been used to protect a threekilometre section of the perimeter of a salt marsh
from erosion. This approach to defence seems to
work.
Hanging beaches
Conists of nourishing an intertidal flat, the perimeter
of which is then protected. At Schelphoek, the
nourishment will in part be protected by low stone
walls, to test whether the shore protection extends
the life of the nourishment.
Oyster beds
Pacific oysters create their own habitat. They form
beds that reduce the wave energy and retain
sediment. Oyster beds are so strong that they
combat shore erosion. To stimulate the growth of
oyster beds, metal racks filled with oyster shells
have been installed at Viane and de Val (south
coast of Schouwen). The intention is for the young
oyster larvae to establish themselves on these
constructions, so that eventually a living oyster
bed will arise. But also without living oysters, the
construction already reduces erosion. The initial
results show that the oyster beds reduce erosion
into the tidal channels.
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Hanging beach

Regulated tidal exchange with the former
saltmarsh Rammegors
In the past, the Rammegors was a salt marsh
in the Oosterschelde; it was dammed off
in 1972. This reduced the intertidal area.
At the end of the nineties, the idea arose
to reintroduce the salt water. This plan
is included as a measure for the Water
Framework Directive. Rijkswaterstaat,
together with Staatsbosbeheer and an
engineering company, has made a design
that reconnects the old creeks to the
Oosterschelde. The intention is to implement
the project before 2015.
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Future situation
Regulated tidal exchange at Rammegors. The present and future situation

Stabilising the existing intertidal area
(ecobeach)
Climate Proof Areas planned to test the concept
of the ecobeach in practice. The operation of
the ecobeach is based on the drainage of an
intertidal area, which should reduce the erosion
of sediment. However, a trial on the beach at
Egmond aan Zee has proved that the beach does
indeed become drier through drainage, but that
the erosion does not reduce. Therefore, it has
been decided to skip the ecobeach pilot in the
Oosterschelde.
Climate Proof Areas has contributed to the
trials using sand nourishment, oyster beds and
hanging beaches.

International exchange
There are no standard measures for the problems in
the Oosterschelde. Because of this, the international
exchange of knowledge and experience is of great
importance. The British long-term vision for the
Wicken Fen nature reserve has inspired the Dutch
partners of Climate Proof Areas to also establish a
vision for the Oosterschelde. The Nationaal Park
Oosterschelde has started working on this.
Great Britain has extensive experience with habitat
restoration and nature development. Especially, the
knowledge about building and protecting

salt marshes was used in the Oosterschelde pilot.
In Great Britain it is more common than in the
Netherlands to weigh up the economic value of
nature when making policy decisions.
The imbalance in the process of erosion and
sedimentation of the Oosterschelde has a greater
effect than expected. Great Britain used that
experience when planning a power plant in the
estuary of the Severn, which would have a similar
effect on the intertidal area as the storm-surge
barrier in the Oosterschelde.

Policy
recommendations
The intertidal areas along the dikes
are of great importance for long-term
security. These areas slow down the
waves. For the ecological values, all
intertidal areas are important.
There are no ready-made solutions
for the protection of intertidal areas.
Innovative measures have to prove
themselves in practice. Trials can
support communication about the
imbalance in the process of erosion and
sedimentation .
Linking the areas inside the dikes with
the Oosterschelde, as is the plan for
Rammegors, contributes to preserving
the ecological values. Such successful
projects reduce the fear associated with
starting new projects.
Rijkswaterstaat can approach the
erosion of intertidal areas as a technical
problem. Even so, the area alliance with
the Nationaal Park Oosterschelde is
crucial, because the solutions are meant
to maintain the quality of the ecological
and human environment.

The salt marsh in front of the dike slows down
the waves and is important as a nature reserve

Background
documents
►► Impact analysis of the erosion of the tidal flats
and assesment of possible measures
►► Analysis of the morphological and ecological
evolution of the Gageplaat nourishment
►► Design of the test schelphoek
►► Monitoring plan of the test schelphoek
►► Monitoring plan of the oysterbed test

EU inspiration
►► ComCoast: establishing multifunctional
coastal zones

Climate Proof
Areas?
Climate is changing and Europe needs to adapt.
Scientists and civil servants from Belgium,
England, Germany, Sweden and the Netherlands
united in one project: Climate Proof Areas, funded
by European North Sea Region Program.
Their goal? Creating safer, more natural and more
prosperous land use options for future
development.
Thirteen partners from these five different
countries joined forces to develop new and
innovative methods and help render threatened
areas ‘climate proof’.
Since 2008, the team has gained insights on:
►► the regional effects of climate change on the
North-Sea Region
►► the implementation of innovative measures in
8 pilot sites
►► recommendations for gaining political
support
►► the necessary tools for building your own
climate proof area
Please visit our website to find our results ...
Time to adapt!

Contacts
Project leader of the pilot: Eric van Zanten,
Rijkswaterstaat Zeeland
Text: Houtekamer & Van Kleef, Nelie
Houtekamer
Editors: Met Andere Woorden, Arnhem
Translation: Taggers, Arnhem
Photos: Rijkswaterstaat
Layout and printing: www.jusbox.be

