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SRS - 1. Bird view of Marker

B (E3F2018 Wadden under

construction (April 2018)
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ABSTRACT

The Marker Wadden finds a good balance between traditional
wisdom and technology advance. On the one hand, based on
the polder model, a traditional consensus way of planning
and decision-making in the Netherlands, the Marker Wadden
project is created by an alliance of both public and private
bodies sitting together and their opinions acknowledged.

On the other hand, it boldly explores in both philosophy and
technique, and a new nature has been achieved by using
innovative techniques and natural processes. Marker Wadden
will be of great importance in a time of climate change.
Wetland design and construction can contribute to sustainable
water management, improve local ecosystems, and provide
greater resilience of river deltas in storms and floods.
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LOCATION:

Markermeer, the Netherlands

AREA (SIZE):

Around 1,000 hm? including shallow water landscape
(2021 long-term plan is aiming on 10,000 hm?)
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2. The aerial photo shows
the extremely silty and
ecologically poor and
uniform situation in

Markermeer (right)
compared with the
lisselmeer (left).

3. Design concept of
Marker Wadden

4. Master plan of Marker
Wadden
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Microrelief making process
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Maintain stable open sandy coast by profile, sand buffers, transverse

dams, and ice rink. Wash overs and sedimentation gradients due to

\ reductions in sand dam.
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/‘ Water, backwater, and run-off through wave overtopping by lowering of

A\ stonequay.

Maximum land-water interaction by shifting and digging deeper quays.
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Collection and distribution of silt water and silt sedimentation by

\'a configuration in islands.
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e Additional filtering by developing mussel beds on pile reefs.
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o Keeping sweet swallowing open by creating space for secondary wave build-up.
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1 Introduction

Over the last thousand years, the Dutch
territory has been shaped by both natural
processes and human activities. Being 25%
of its surface below mean sea level and
65% of the surface flooded without dikes,
the Dutch developed a practical way of
governing and design. With a reference to
the water management, the “polder model”
has been known as a traditional consensus
way of governing based on long and

careful deliberation on the economic and
social policies[”. Meanwhile, the tradition
of utilizing the hydrologic engineering
techniques to shape the delta landscape
completely to the needs of human society,
has been reconsidered since the 1970s".
The Marker Wadden project is one of the
latest large-scale projects that explore new
approaches in the complex condition of delta

landscape.

2 The Markermeer

2.1 The Land Reclamation in Zuiderzee
(1891 ~ 2006)

The Markermeer (Marker Lake) is an
unexpected product of the Zuiderzee Works.
In 1891, Cornelis Lely, a Dutch civil engineer
and government minister, designed to
close off the Zuiderzee, a marine bay, from

the Waddenzee to create four polders and
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prevent flood. The closure of the Zuiderzee
was realized in 1932 by the Afsluitdijk
(Enclosure Dam). Then, the Zuiderzee
became a lake district, which then was
divided into Markermeer and ljsselmeer
by Houtribdijk (Houtrib Dam) in 1976.
Nowadays, three polders have been realized
while the last one, the Markermeer, was
canceled in 2006. By then, the Markermeer
had been cut off by the Houbtrib Dam from
the IJsselmeer for over thirty years.

The water quality and ecology
of Markermeer suffered from the
disconnection. Fine sediments could not be
flushed out to the IJsselmeer by currents.
Instead, a suffocating blanket of silt has
dominated the lake bed (Fig. 2). Moreover,
even at low wind speeds, wind-induced
waves cause erosion and resuspension of the
soft mud layer in this shallow lake (2 ~ 4 m
deep). Suspended particles concentrated and
inhibited light penetration. The biodiversity
also suffered from the change of the water
from salt to fresh. During the last twenty
years, the ecosystem has deteriorated
dramatically. Turbidity from suspended
sediments has greatly reduced primary
production by algae and water, resulting
in the lake ecosystem deterioration.
Furthermore, the lake has barely any natural
shores or shallow littoral zones®. Thus,
many water plants, fish and mussels such as

the zebra mussel are struggling to survive.
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The decrease in primary production and
reduced invertebrate and fish populations
in the Markermeer have led to a food
shortage for many water birds. As a result,
the Markermeer functioned as a big aquatic
desert of 700 km?2.

The Markermeer is merely one of the
negative environmental outcomes from the
large-scale engineering interventions in the
last-century. The two major flood defense
projects, the Delta Works and the Zuiderzee
Works, both relied on dams to protect
large area of lowlands from the sea. The
changing water environment has caused
ecological hazards in the water bodies and
surrounding regions. Nowadays, designers
strive to restore the ecological safety

without reducing the flood contril safety.

2.2 The Polder Model Shaping the IJmeer-
Markermeer region (2004 ~ 2013)

The polder model is a traditional Dutch
consensus decision-making process that
developed when maintaining the extensive
system of 30,000 polders and the web of
canals. Since the Middle Ages, different
societies in the same polder were forced
to manage the dikes and pumping stations
together, otherwise the polders were
flooded and nobody was safe. Such tradition
remains in the spatial interventions. In
2004, seven civic and public organizations

developed a joint plan for the [Jmeer, a
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An orange hovercraft
was sowing the reed on
the soggy mud inside
one of the dams of

the Marker Wadden in
August 2017.

. The reed was growing

to help the soil ripening
within the dam (October
2017).

Harbor with stone dams
was finished in October
2017. The edges of the
harbor will be covered
with reeds.
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Rijkswaterstaat (Bureau
of Public Works and
Water Management] is
a branch of the Ministry
of Infrastructure and
Water Management.
The Ministry of
Infrastructure and
Environment was
renamed the Ministry
of Infrastructure and
Water Management in
2017.

lake in the south of the Markermeer, where

major urban developments would impact
the ecological and environmental quality of
the IJmeer-Markermeer region. This group
includes NGOs, the municipalities, and the
provinces with Rijkswaterstaat (Bureau of
Public Works and Water Management]@” as
advisor. The group has formed a series of
regional development since then. Based

on the polder model, IJmeer-Markermeer
becomes the first successful joint planning
project, the experience of which paves the
way for the later Marker Wadden on a larger

scale.

2.3 Natuurmonumenten’ s Initiation Plan
(2012 ~ 2015)

Founded in 1905, Natuurmonumenten
(Society for preservation of nature
monuments in the Netherlands), one of the

largest Dutch private nature conservation

LANDSCAPE ARCHITECTURE FRONTIERS / THEMATIC PRACTICES

organizations, buys, protects, and manages

355 nature reserves of 1,029.51 km? by 2010.

It owns several nature reserves around

the Markermeer. Being part of the Dutch
ecological main structure (EHS) and Water
Axis (Natte As), the Markermeer is essential
for preserving and developing nature®.

In 2012, the Marker Wadden project was
proposed to improve the Markermeer’s
ecological value by the Natuurmonumenten.
In 2013, it negotiated between the national
and provincial governments, proposing a
draft land-use plan, and then it received
EUR 15 million to develop this plan. So

far, EUR 60 million has been raised by
Natuurmonumenten, the Dutch National
Postcode Lottery, the Ministry of Economic

Affairs, the Ministry of Infrastructure and

Environment? and the province of Flevoland.

In this plan, a natural shore would be built,

and silt would be trapped™.
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2.4 The Design Research and Design
Competition (2014)

A design research on the Marker Wadden
was held at the International Architecture
Biennale in Rotterdam (IABR) 2014, where
the government brought complex, extensive,
and long-term projects with large spatial
issue for research, public debates, and
exhibitions. It was put on the agenda by
Van Eesteren Chair at Delft University of
Technology with the Board of Government
Advisors, and the IABR curator Dirk Sijmons
as audit™. The Ministry of Infrastructure
and the Environment and the Ministry of
Economic Affairs commissioned the design
research to Vista landscape architecture and
urban planning in collaboration with Svasek
Hydraulics for “exploring the opportunities
for the development of Marker Wadden to an
area with spatial and ecological quality to be

experienced and recreationally used. With a



view to future developments and to the wider
environment, including the relationship
between Markermeer and lJsselmeer,
water quality and fresh water storage, the
developments concerning the Houtribdijk

for water safety and infrastructure, and
European agreements with respect to
nature.”"”

The design research delivered four
alternatives with different focuses: the
Delta focused on maximum concentration
of circular current, the Lagoon focused on
maximum use of water level fluctuations by
wind action, the Atoll and the Archipelago
focused on maximum efficiency for
processing silt and the realization of
marshes, wetlands and shallow water
respectively. The debate was organized
among 17 stakeholders from governments,

environmental NGOs, recreational
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NGOs, research institutes, engineering

companies, and design firms.

Later in 2014, Natuurmonumenten
and Rijkswaterstaat issued a design
competition about Marker Wadden. It
was won in 2015 by a team from Boskalis

with Arcadis, Witteveen + Bos and Vista

landscape architecture and urban planning.

Then the work started.

3 Marker Wadden: A Bird Paradise
Built on Silt

On the Google Earth, you can
immediately notice the difference between
the turbid Markermeer and the clear
|[Jsselmeer. Marker Wadden will change
that by achieving a unique dual-purpose:
tackling the silt problem and then creating

marshlands and shallow water by taking

ture and Urban Planning
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use of the silt. This process will result in

a unique wetland and bird paradise at a
very low cost (Fig. 1). It allows us to create
a future for the Markermeer with clearer
water and valuable nature. At the same
time, it gives the Netherlands a hydraulic
engineering innovation which has never
shown before in the world. We dredge
Holocene material, bring it up above the
water level within sand dams, and let it be
consolidated in phases. By mixing Holocene
material and water, the volume of the land
increases on balance. We see this as a very
economical manner of land reclamation for
new nature. Birds take a central position in

the ecosystem and stimulate the nature to

get going.

3.1 Archipelago

We associate the term of Marker Wadden
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On the path towards
"Steltloper”

View from the
“Steltloper” (12 m):

an overview on the
archipelago

“"Lepelaar (Eurasian
spoonbill)” (3.5 m] view
frame: overlooking the
creeks and reeds
Perspective view of
"Aalscholver (Great
cormorant)” (2 m) bird-
watching hut
Perspective view of
"Duikeend (Diving
duck]" (0 m) bird-
watching hut
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with the Wadden Sea, the number one of the
Dutch nature. On the Wadden Islands, sandy
beaches and dunes on the southwestern
and northwestern sides protect the land
from the waves. The lee side consists of
mudflats and gullies. The design of Marker
Wadden is inspired by the Wadden Islands.
Behind a stable sandy dune landscape, we
create a soft and muddy landscape (Fig. 3).
In the plan, created dunes provide shelter to
prevent the waves on the Markermeer. We
connect two dune landscapes with a stone
dam all along the western side where it will
receive the strongest attack from the waves.
In this way, we create a sheltered part of the
lake where we are able to develop islands
with wetlands.

Marker Wadden is designed as an

archipelago (Fig. 4). Herewith, we want to

and Urban Planning
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create conditions for optimal interaction
between Markermeer and Marker Wadden.
We realize maximum length of the edges
and its gradients. The islands contain marsh
vegetations, mudflats, shallow [isolated)
lakes, creeks, and sheltered and shallow
water in between the broad interweaving
gullies (Fig. 5). Marker Wadden can be
identified by a recognizable “reclamation
narrative” with dams oriented to the
prevailing wind direction and soft open
backsides.

The design of Marker Wadden
emphatically adds as few new hard edges
as possible. The soft sandy dams and dunes
in Marker Wadden refer to the dunes of the
former Zuiderzee, the tidal threshold of
Enkhuizerzand, and the Pleistocene coasts

in the east and south. The choice to use
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the local clay and sand also strengthens
the nutritious part of the system, which is
characteristic of the former Zuiderzee as a

tidal basin.

3.2 Building with Nature — Natural
Dynamics due to Waves, Currents and Tilt
Our construction strategy of Marker
Wadden is based on maximum integration
with the existing ecosystem. After
establishing soil consolidation and vegetation
development, we aim for maximum
interaction with the Markermeer. The
islands, creeks, swamp areas are optimally
connected to the total water system. We
consider the natural dynamics (wind and
waves, currents, tilting of the water level and
ice) first as a foe then a friend. The sandy
dunes to the southwest (Fig. 6-1] and the
northwest face (Fig. 6-2) provide the main
shelter from prevailing wind directions.
Secondary dams provide extra shelter for the
wetlands. We keep the compartment dams
at a height of + 1.00 m NAP (=average water
level). The compartment dams in the leeward
side lie at the water level.

The island construction (Fig. 7, 8]
starts from building a dam using sand as
a reclamation frame. Subsequently the
frame is filled with silt in multiple steps.
Silt consolidates, then the remaining water
is released from the compartment and new
silt is added. With dredging techniques, it is
possible to define differences in the relief
of the marshland in a natural way. Finally,
the silt will reach the required level. When
the water is released from the last layer,
the outflowing water forms creeks. When
vegetations are sufficiently developed, dams
can be lowered at the leeside up to the level
of the Markermeer for optimal exchange of
water.

On northeast and southeast, the
area is very open and interacts with the
Markermeer. The weak circular flow in the
Markermeer can enter here from all sides,

where the silt sediments go inside the dams.
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There is no tide in the Markermeer, but the

wind can blow hard here. Then the water
level rises in the direction of the wind. In
case of strong wind, a higher or lower level
can temporarily occur in the marshland.
These level changes provide extra water
flows, just like that in the Wadden Sea, to
enter the marshland, thereby stimulating

the natural processes such as erosion and

sedimentation, thus further shaping the

landscape in details.

3.3 Habitat Diversity

Marker Wadden bird paradise is located
in a particular ecosystem: the Markermeer
is a large fresh water lowland clay lake. A
large area of the lake is turbid due to the

erosion of the Holocene layer on the lake
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In June 2016, birds
wandered in the
first visible island
with construction as
background.

The islands in
September 2016

. InApril 2017, after

the winter break,

the construction of

the second and third
islands resumed. An
underwater dam was
built and then raised
twice of its height.

In February 2018, the
second winter break of
the construction, there
were 7 months before
its completion and open
to the public.
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bed. This makes many plants and animals
difficult or even impossible to survive. There
are other negative factors, such as hard land-
water transitions, limited habitat diversity and
an unnatural water level. To achieve a natural
and healthy ecosystem, it is important that
the Marker Wadden will become an integral
part of the Markermeer. The measures are to
realize the dynamic gradients in water depth
and transparency, connectivity, and better
development of land-water transitions. This
will increase the diversity of habitats and
species.

We regard birds as the most species-rich
and most appealing group of this ecosystem.
At the top of the food chains, they reflect life
and quality in and under water. We see and
choose birds as the most systemic group
as the starting point. In the current phase,
we focus primarily on fresh water primal
marshland, clay, and nutrient-rich habitats
with the associated bird species. For the
bird paradise, we provide three important
conditions: food supply, resting place, and
reproduction opportunity (Fig. 9).

A large food supply starts with using
nutrient-rich Holocene clay and silt.

However, these nutrients are locked in the
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system. This can be changed by ripening

the soil. We accelerate the ripening process
by dehydration and further by actively
introducing reed development (Fig. 10, 11).
Rest area is essential for the birds. The
design of dams and island structures provide
abundant sheltered and shallow water

zones in different sizes. Finally, breeding

is an essential aspect of a sustainable and
permanently bird-populated Marker Wadden.
Because of the isolated location, the “island
effect” will play maximally here. Ground
predators such as fox and mustelids will

not be able to reach the islands. This means
that many more species dare to breed in

the reeds and rush vegetations, such as
spoonbill and cormorant. The sandy dams
also offer maximum nesting opportunities for
ground breeders due to no ground predators.
Besides, the design prevent disturbance from
visitors through zoning of human activities

around the harbor area.

3.4 Optimal Integration of Nature and
Recreation

We stimulate Marker Wadden into a major
tourist destination for nature and landscape

lovers. Birds and marshlands dominate in

ying Holland
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this splendid isolated area. The harbor with
its sheltered location and the reception area
form the central point in the Marker Wadden.
It is recognizable afar through the striking
lookout tower on the top of the dunes.
Walking routes and plank bridges provide
access to the marshland area, connecting
various types of viewing cabins and playful
and educational facilities along the way.

The harbor is an attractive sailing
destination with a little settlement and
visitor center. First visitors come here for
the bird paradise. But it is equally important
that water sports enthusiasts also feel at
home and experience the water sport value
that the Marker Wadden has added to the
Markermeer. In the horizontal landscape
of Marker Wadden, the harbor and visitor
center is located in the southwest orientated
dune landscape. From afar you can see the
masts of the moored sailing boats. Stone
dams create sufficient shelter for the sailing
boats (Fig. 12). Covered with reeds along its
edges, the harbor can be used in all weather
conditions.

Around the port, most important
functions are concentrated. The birdwatching
shelters and facilities provide different ways
and points of view to observe birds in the
marshland:

1) “Steltloper” (12 m): creating an all over
bird view on the archipelago (Fig. 13-1, 13-2J;
2] “Lepelaar” (3.5 m): overlooking the

creeks and reeds (Fig. 14);

3) “Aalscholver” (2 m): eye level
perspective on a major creek and sandy plate
(Fig. 15);

4) "Duikeend” (0 m): viewing hut (frog
perspective and window showing under
water) (Fig. 16).

The design allows people to experience
the Marker Wadden from different
perspectives: low in the marshland close to
the birds and spectacularly high above the
marshland far from the birds. This gives
totally different experiences and ways of

looking: insight and overview. These facilities
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are on side branches of the hiking trails and 2.

wooden paths. Here you can get close to the
birds without disturbing them. The viewing

facilities are situated at the edge of the reed
near the shallow open water, and most birds
can be seen. At the viewing points, we place
poles in the water, on which cormorants can

dry their wings in the sun.

4 Conclusion

In March 2016, stage one of the first phase
started. The five islands and the silt channel
are expected to be completed and open to
public by mid-2018 (Fig. 17 ~ 20). Three more
islands would be added to this archipelago
by January 2021. Natuurmonumenten
emphasizes to build more archipelagos. In
the long term vision, two major interventions
are planned. A peninsula attached to Lelystad
provides a water sports beach, space for kite
flying and wind surfing, and Trintelzand, a
270-hectare sandy reinforcement strengthens
the Houtribdijk and creates new nature (Fig.
21). The completion of the long term plan has
not been decided yet.

The Marker Wadden finds a good balance
between traditional wisdom and technology
advance. On the one hand, with respecting
its traditional planning process, the Marker
Wadden project is created by an alliance
of both public and private bodies sitting
together and their opinions acknowledged.
On the other hand, it boldly explores in both
philosophy and technique. Marker Wadden
is an international showcase for the Dutch
hydraulic engineering industry. Where
in large parts of the world the emphasis
is mainly on protecting nature, Marker
Wadden shows building new nature. This
aim has been achieved by using innovative
techniques (such as building with diluted
Holocene material) and natural processes
(such as self-weight consolidation and
crusting by drying). Design, governance, and
science have been well combined in this

once abandoned ecological desert. Such
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Long term plan of
Marker Wadden and
Trintelzand. In this
plan, more islands
are added into the
archipelago in the east
and southeast. A new
project Trintelzand
will reinforce the
Houtribdijk by creating
the underwater

sandy environment
(northwest).
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combination aiming a new nature has never
been done before on this scale. Researchers
study both the ecological restoration and

risk in the governance of this design. The
scientific knowledge and experience gained

in this project would contribute to the future
national and international cases. Marker
Wadden will be of great importance in a time
of climate change, especially meaningful

for densely populated river deltas. Wetland
design and construction can contribute to
sustainable water management, improve local
ecosystems, and provide greater resilience for

river deltas in storms and floods. LAF
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