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Abstract
Soil subsidence is a problem for low-lying wetland areas. The problem of soil subsidence is often increased
by the way we use the landscape. The consequences of soil subsidence usually lead to mitigating
measures, such as lowering the groundwater levels to maintain the demanded situation for agriculture.
These mitigating measures only work temporarily, causing a necessity for more mitigation which intensifies
the problem. Continuous soil subsidence can lead to the degradation of archaeological values. A lot of
our history is hidden in the underground where soil subsidence processes can harm the traces that tell us
about the historical development of the millennia old landscapes.
This also counts for Schokland, the World Heritage landscape that is located in the Noordoostpolder. The
landscape of Schokland contains valuable traces that represent the ‘constant battle against the water’.
In Schokland soil subsidence is induced by agricultural activities and multiple geological processes after
the reclamation of the polder. This thesis focuses on the mitigation of soil subsidence in the landscape
of Schokland to preserve the important archaeological values. The objective of the thesis is to create a
design that shows how the subsidence can be mitigated and accentuates the historical qualities of the
landscape.
This thesis uses the method of landscape biography to get an overview of the rich history of Schokland.
Resulting in a historical landscape analysis, which indentifies landscape patterns originating from different
historical layers of time. This analysis disclosed the most threatened archaeological values in Schokland,
leading to the identification of three critical areas which require interventions to preserve valuable
archaeological features. Next to the method of landscape biography, theories on the mitigation of soil
subsidence are applied to uncover ways to preserve the threatened archaeological values. The outcomes
of the research are integrated in a design for Schokland. Six soil subsidence mitigation measures are
identified to preserve the archaeological values of Schokland. These mitigation measures together create
areas in the landscape with higher groundwater levels to successfully mitigate soil subsidence and preserve
the vulnerable archaeological values. This outcome exposes that the traditional ways of mitigating soil
subsidence in relation to agriculture do not work for the preservation of archeological values.
The final design intertwines the historical landscape patterns with the needed soil subsidence mitigation
measures. Creating a diverse landscape for Schokland that improves the experience of the historical
qualities of the former island. This design for Schokland aims to conserve the history for the future. And thus,
a new layer is added to the historical and cultural richness of the landscape.
Keywords: Soil subsidence, Landscape Biography, World Heritage Landscapes, Hydrology, Archaeology,
Historical layers, Nature-development, Cultural Heritage
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Preface
As a child I grew up in the Noordoostpolder, which has played a significant role in how I perceive and
experience the landscape. When you live in the polder you always have distant and wide views over the
landscape. When riding my bike to school I used to travel over straight biking lanes for kilometers. These
are the characteristics of new made reclaimed land. Living in such a deliberated designed area made me
intrigued by the interactions of this reclaimed land and the historical richness of the old parts of the area. By
this I hope to contribute to the ongoing preservation of the land and the historical stories the area encloses.
Writing this thesis has been interesting, to delve into an area as Schokland and get to know all its features
by heart. To get an understanding of the century-old layers giving information about the historical and
cultural abundance of the former island. On the other hand I learned a lot about water management and
preservation. In this research my interests came together. In particular I want to thank my respondents who
have given me valuable insight information.
At last, I want to thank my supervisor Ir. Gabrielle Bartelse for supervising me in this thesis process, for giving
insightful feedback and trust in my ability to finalize this thesis. In addition, I also want to thank my family
and friends who have supported me during my thesis. It has not been an easy process to finalize the thesis
by the individual character of the project and above all because of the Covid-19 pandemic, which has
made it a peculiar and isolated period. Finally, I hope this thesis inspires other people and can contribute
to the further developments of Schokland.
Tjitte Woudstra
The Hague, January 2020
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Figure 1.1: Schokland in the distance after the reclamation of the Noordoostpolder
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1.1 Introduction
Coastal- and delta landscapes over the world deal
with soil subsidence. While the sea level is rising, lowlying landscapes are subsiding. In the Netherlands,
the soil is subsiding for about 1000 years already
(Raad voor de Leefomgeving en Infrastructuur,
2020). Often this is caused by human activities,
such as dewatering and drainage for agricultural
purposes. Figure 1.1.1 shows that polder landscapes
with peat and clay soils are prone to subside (Van
den Born et al., 2016).

The consequences of soil subsidence

Continuous heavy soil subsidence threats the current
use of the landscape. In locations with serious
subsidence the future perspective of agriculture is
declining. Where soil subsidence forces local water
boards to lower the groundwater level for agricultural
purposes, the problem will be even more intensified
(Van den Born et al., 2016). Furthermore, a subsiding
soil leads to the deterioration of infrastructure.
Roads, foundations and underground infrastructure
are vulnerable elements in a subsiding landscape.
Finally, soil subsidence can also lead to the exposure
of the archaeological collection and can threaten
them to disappear. While this collection tells the
story of the ‘genesis’ of our landscapes, ‘a part of
our history can get lost’ (Van den Born et al., 2016).

Soil subsidence and archaeology

An archaeological collection consists of traces that
are marks of human interventions in the landscape
of the past (Dütting, 2020). Traces of these human
interventions can be a ditch that leaves are dark
imprint in the underground. Or an historical mound
that is still somewhat visible in the landscape.
Also, smaller objects such as tools and pottery tell

something about our former way of living and the
use of the landscape. The combination of these
traces tell the story of our past and is conserved in
the underground (Dütting, 2020).
When the conditions in the soil change, there are
direct consequences for the archaeological traces
in the underground. A lowered groundwater level
can cause the archaeological traces to run dry,
leading to the deterioration of the archaeological
collection by oxidation (Van den Born et al., 2016).
In the end, the story of our underground can only
be excavated and documented once, when the
archaeological traces are disturbed or disappeared
this source of knowledge is gone (Dütting, 2020).

so characteristic for the Netherlands. The system of
ditches, dikes, mills, and pumps that was needed to
maintain suitable conditions for agriculture, became
the typical Dutch landscape we appreciate now.
In the end, there is a debate whether we should
maintain this characteristic Dutch landscape at the
cost of a further subsiding soil.

Mitigation of soil subsidence

The current system of constant lowering the
groundwater levels to maintain the demanded
condition for intensive agriculture is seen as
unsustainable and is being questioned moreover
(Bos, Gies &Van Male, 2017). A powerful tool for the
mitigation of soil subsidence is introducing higher
groundwater levels (Van den Born et al., 2016). This
demands adaptation from the side of the local
water management and the user of the landscape
(Van den Born et al., 2016). With this adaptation the
function and experience of the landscape is also
likely to change.

The current land-use is connected to the
cultural history of the Dutch landscape

‘The landscape is threatened by that which defines
its identity’, this was stated by Berno Strootman during
the landscape triennial in 2017 on soil subsidence
(Landschapstriënnale, 2017). The ongoing process
of soil subsidence over the last 1000 years has forced
the Dutch to create the landscapes that are now

Figure 1.1.1: Soil subsidence in the Netherlands (Source: Slappebodems.nl, 2020)
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1.2 Problem statement
As mentioned before, soil subsidence can threaten
the archaeological values in the underground.
To maintain these values for future generations,
interventions have to be made to the landscape
(Van den Born et al., 2016). One of these interventions
is a change in water management with a focus on
higher water levels. Higher water levels demand a
different use of the landscape (Bos, Gies & Van Male,
2017). However, the current land-use is connected
to the cultural history of the landscape. Changing
the landscape for soil subsidence mitigation
purposes, influences the cultural historical values of
these landscapes (Van den Born et al., 2016).
Soil subsidence

Influences

Influences

Mitigation of Soil subsidence

Archaelogical collection

Cultural historical values of the
landscape

Figure 1.3.1: Problem statement

1.3 Location Schokland
The landscape of Schokland is an example of a
location dealing with soil subsidence (location:
figure 1.3.2.) At the same time, it contains valuable
traces of habitation that date back to the prehistory
(UNESCO, 1995). After the land reclamation of the
Noordoostpolder in the 1940s, the former island
of Schokland became part of a new developed
agricultural landscape (Neefjes & Bleumink,
2017). The design and soil conditions provided a
landscape in which intensive agriculture could
take place. The setting of the marine-clay layer
after the land reclamation and the dewatering
for agricultural purposes resulted in a subsiding

soil. Now, the landscape of the former island of
Schokland, which is based on a peat layer, subsides
in a faster pace than its surroundings. The iconic
elevation differences reminding of the former island
are disappearing.

other hand, UNESCO demands that the historical
and archaeological qualities of Schokland need to
be maintained for future generations (Gemeente
Noordoostpolder, 2019).

During and after the development of the
Noordoostpolder archaeologists were able to
research the history of Schokland. After thorough
analysis of the underground of Schokland,
archaeologists found traces of human settlements
from the prehistory onwards (Ten Anscher, 2012).
Schokland contains multiple historical layers that
reveal the rich history of the island (Gotje, 2010).
The multiple historical layers contain information
about the relation between the inhabitants of the
landscape of Schokland and their constant threat:
the water (Neefjes & Bleumink, 2017).

Should we preserve the archaeological values
of Schokland?

In 1995 Schokland and its surroundings became the
first UNESCO World Heritage site of the Netherlands.
In this way the landscape of Schokland became the
national symbol of ‘the constant battle against the
water’ (UNESCO, 2020). The distinction as a World
Heritage Landscape comes with great publicity and
recognition to the landscape of Schokland. On the

Figure 1.3.1: Location of Schokland

The historical and archeological knowledge on
Schokland is extremely well documented (Wiggers,
1955; Gotje, 2010; Gotje, 2014; Ten Anscher, 2012).
This knowledge provided archaeologists and
historians an image of how living in the maritime
landscape used to be. In this way, Schokland serves
as an archaeological example of how living in the
Zuyderzee area looked like over time. ‘The landscape
of Schokland is one of the most obvious examples
of ‘experiencing the maritime past’ of the northeastern Zuiderzee region’ (Van Popta et al., 2019).
So, the archaeological values of Schokland tell a
miniature version of living in the coastal landscape
of the Netherlands. The ‘constant battle against the
water’ that took place in all these coastal landscapes
in the Netherlands is represented by Schokland. For
the UNESCO World Heritage committee these were

the reasons that Schokland was designated as a
World Heritage site. Besides the distinction of World
Heritage in 1995, Schokland is also acknowledged
as an ‘archaeological monument’ in 1988 (Gotje,
2010). The Dutch government intends to designate
the World Heritage property Schokland and
Surroundings as a protected conservation area
under the 1988 Monuments and Historic Buildings
Act [Monumentenwet 1988]. Concluding from this,
Schokland is seen as an historical example of the
maritime cultural landscape of the Netherlands,
therefore the archaeological traces and the
cultural historical elements are valuable to preserve.
This does not mean that we need to preserve the
archaeological and cultural historical values of
every place with archaeological significance.
Cultural heritage and archaeology are always
subject to decline and degradation (Bosma &
Kolen, 2010). ‘If we want to ensure that our cultural
heritage survives, constant reinterpretation of the
contemporary viewer is needed’ (Bosma & Kolen,
2010). Nevertheless, Schokland contains such a
richness of historical value, which made it also a
World Heritage landscape. Therefore, there is a
need to further investigate the preservation of
archaeological values in areas that are threatened
by soil subsidence.

1.4 Knowledge gap
Soil subsidence in most polder landscapes is an
ongoing process of the last 1000 years. Nowadays,
governments are seeing the negative effects of soil
subsidence, currently more and more as a problem
(Van den Born et al., 2016). The costs for water boards,
the difficult perspective for intensive agriculture and
the threat for important archaeological collections
are reasons to start mitigating soil subsidence. Over
the last ten years more and more reports are written
on possible measures to answer soil subsidence. (Van
den Born et al., 2016; Bos, Gies & Van Male, 2017).
The landscape interventions that are needed to
mitigate soil subsidence often neglect the historicalgeographical and archaeological qualities of the

landscape (De Bont, 2005). Landscape designers,
planners, and hydrologists do not always know how
to work with the historical qualities of a landscape
during the design process. However, knowledge on
these qualities can help during the design process
while implementing the needed measures (Van den
Born et al., 2016). To further define the knowledge
gap: information is lacking on how the available
measures for the mitigation of soil subsidence can
be combined in a design with the historical and
archaeological qualities of a landscape.
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1.5 Objective:
The objective of this thesis is to explore the possibility
how the mitigation of soil subsidence can be a
starting point to preserve and experience the
archaeological values in a landscape design.
The research uses Schokland as a case-study for
testing the research outcomes into a design. From
this design, generalized conclusions will be drawn.
Furthermore, the thesis focuses on the knowledge
that is available on suitable measures to mitigate
soil subsidence in the landscape of Schokland and
combine this with knowledge on the historical and
archaeological values of the former island.

Figure 1.4.1: The historical layers of Schokland accumulated
(Nieuwe Natuur Schokland, 2020)

1.6 Research questions

To reach the objective and fill the knowledge gap,
the following research questions are formulated.
RQ1: What is the impact of soil subsidence in the
landscape of Schokland and which measures are
available?
RQ2: Which historical and archaeological values of
the landscape of Schokland are threatened and
which time layers do they represent?
Design question: How can a landscape design
enhance the experience of the historical and
archaeological values of Schokland, taking
measures against soil subsidence into account?

Figure 1.4.2: High density of archeological objects around
Schokland (Van Popta, 2020)

Figure 2.1: Entering the harbour of Oud-Emmeloord (1920-1940)

2. Theoretical framework
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2.1 Introduction
Stated by the objective, this thesis combines
information on soil subsidence measures and
information on the historical and archaeological
values of Schokland. This will be researched with
the help of the theory on the Landscape Biography
by Hidding, Kolen and Spek (2001) and Meijles and
Spek (2009) to structure and assess the knowledge
on the historical and archaeological values of
Schokland. To gain knowledge on the processes
of soil subsidence, this thesis uses the theory of
processes that cause soil subsidence from Erkens
and Kooi (2018). To gain practical knowledge on
the implementation of measures that mitigate
soil subsidence in the landscape of Schokland
information from Van den Born et al. (2016) on Soil
Subsidence Mitigation Strategies is applied.

2.2 Processes causing soil subsidence (Van
Asselen et al., 2020) (1)
Soil subsidence is a complex phenomenon that is
caused by several processes occurring between
ground surface level and 100 meters at depth
(Van Asselen et al., 2020). Soil subsidence is caused
by natural (geological) processes or human
processes over a longer period of time. Natural soil
subsidence occurs often in low-lying coastal areas
like the Netherlands with a subsidence of only a few
millimetres per year. Water extraction and lowering
of the water level can be an increasing factor that
intensifies the soil subsidence (Stouthamer & Van
Asselen, 2015).
The process of soil subsidence can be divided in
three main causes: degradation of organic material,
deformation of the underground, and (mechanical)
digging activities. For the low-lying polder
landscape in the Netherlands the deformation
of the underground is the important process (Van
Asselen et al., 2020). Within the deformation of the
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underground the processes: tectonics, compaction
and isostasy can be identified. Compaction is caused
by water extraction and lowering of groundwater
level, the pores in the peat and clay layer lose their
ability to absorb water (Van Asselen et al., 2020).
For the landscape of Schokland compaction plays
an important role, and even this process can be
divided into the following sub-processes.

1. Soil subsidence processes

Shrinkage: The unsaturated clay or peat
layer is compressed, mainly caused by evaporation

Degradation of
organic material

(Van Asselen et al., 2020)

Setting of the soil: Heavy weight from above
put pressure on the water and oxygen containing
pores inducing the subsidence of the soil

Tectonics

2.3 Soil subsidence mitigation strategies (Van
den Born et al., 2016) (2)
The problem of soil subsidence is more and more
seen as an urgent problem. With this growing
public awareness on soil subsidence there is a
growing focus on how soil subsidence can be
mitigated (Van den Born et al., 2016). The visions
and mitigation strategies are mainly developed for
the peat meadow landscapes in the Netherlands.
However, ideas and techniques can be applied on
the landscape of Schokland (Mouwen et al., 2017).
For clay and peat landscapes, the depth of the
ground water plays an important role in the speed
of the subsidence (Erkens & Kooi, 2018). Introducing
higher groundwater levels is therefore the most

Compaction

Digging activities

Isostasis

- Shrinkage

Oxidation: The process that converts the
organic (peat) layer into CO2 with the interference
of oxygen, mainly caused when the organic layer is
above groundwater level
‘Rijping’: Combination of processes which
causes soil subsidence specifically after the
reclamation of land (polders)

Deformation of
the underground

- Setting of the soil
- Oxidation
- Rijping

Figure 2.2.1: Processes causing soil subsidence (Van Asselen et
al., 2020)

powerful tool when mitigating soil subsidence
(Erkens & Kooi, 2018). The transition towards higher
groundwater levels can develop through different
alternatives. These alternatives are provided in the
policy document of ‘Dalende Bodems, Stijgende
kosten’ (Van den Born et al., 2016).
1.

Agriculture with mitigating measures

2.

Passively creating a wetter situation

3.

Function interweaving: agricultural transition

4.
Separation of functions (dry and wet
functions)
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For the case of Schokland the report of Mouwen et
al. (2017) provide realistic measures for the subsiding
soil of Schokland. Inevitably, the transition to higher
groundwater levels comes with a transition to a
different use of the landscape (Van den Born et al.,
2016).

2.4 Landscape biography (Meijles & Spek,
2009) (3)
The Landscape Biography is described by Meijles
and Spek (2009) as ‘the lifetime description of
a constant changing cultural landscape’. The
landscape biography overviews the processes
of change from a natural and anthropogenic
perspective and make change in the landscape
understandable. The combination of information
from disciplines like archaeology, geology and
historical geography makes the landscape
biography an interdisciplinary tool. The landscape
biography can be an important tool for design
challenges (Meijles & Spek, 2020), while it gives insight
to: Important landscape elements and patterns,
the cultural historical values of the landscape
and the characteristic processes that shaped the
landscape. An important element of landscape
biography is the use of layer approaches, there are
two important layer approaches available for the
landscape biography.

Abiotic, biotic, and anthropogenic
approach (Meijles & Spek, 2009)

structured and organized. In this approach the
abiotic layer describes the processes of geology,
geomorphology, and hydrology. The biotic layer
describes processes from the disciplines of ecology
and biology. Disciplines such as archaeology and
historical geography. The anthropogenic layer
covers the influence of humans on the landscape.
The constant biotic and abiotic landscape forced
people to adapt and shape the landscape for
interests. Remnants from these adaptations form
the anthropogenic layer.

Historical layer approach (Bosma & Kolen,
2010)
The second layer approach within the landscape
biography describes the landscape changing over
time divided in periods. Approaching the landscape
with the historical layer approach, provides the
opportunity to characterize certain time layers and
address historical key-landscapes.

In this thesis a combination of the abovementioned layer approaches will be used. This to
fully understand the processes that shaped the
landscape of Schokland.

3. Landscape Biography

Hidding et al. (2001) Meijles and Spek (2009)

Two layer approaches:

- Abiotic, Biotic and Antropogenic layers
Meijles and Spek (2009)

- Historical layers
Bosma and Kolen (2010)

Antropogenic

Biotic
Time

layer

First there is the layer approach with the division
between abiotic, biotic, and anthropogenic
layers. With this approach the information on
the landscape from various disciplines can be

Abiotic
Figure 2.4.1: Representation of the landscape biography and the two layer approaches
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2.5 Connecting the theories
The three theories are mutually connected while
they form the base for the interventions that are
needed in the landscape of Schokland. Each of the
theories give the needed scientific support to answer
the design question of Schokland. To successfully
make the needed interventions in Schokland, an

understanding of the processes of soil subsidence is
necessary. The theoretical part on the soil subsidence
processes form the base for the mitigation of
soil subsidence of Schokland. The theory on the
soil subsidence mitigation strategies and the soil
subsidence processes are linked to be able to form
the needed measures for the case of Schokland.
Information on the historical and archaeological

1. Soil subsidence processes

3. Landscape Biography

Kolen en Spek (2001) Meijles and Spek (2009)

Van Asselen et al., (2020)

Two layer approaches:

- Abiotic, Biotic and Antropogenic layers
Degradation of
organic material

Deformation of
the underground

qualities of Schokland will be approached through
the theory of the Landscape Biography. In this way,
the large amount of existing historical knowledge
can be channeled and identified. The two theories
concerning soil subsidence and the theory on the
landscape biography will come together in the
design phase of the thesis.

Digging activities

Meijles and Spek (2009)

- Historical layers
Bosma and Kolen (2010)

Antropogenic
Tectonics

Compaction

Isostasis

- Shrinkage
- Setting of the soil
- Oxidation

Biotic

- Rijping

2. Strategies for the mitigation of soil subsidence
Van den Born et al., (2016)
Mouwen et al., (2017)

Time

Abiotic

Design challenge Schokland
1.

Agriculture with mitigating measures

2.

Passively creating a wetter situation

3.

Function interweaving: agricultural transition

4.

Separation of functions (dry and wet functions)

Figure 2.5.1: Theoretical framework
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3. Methods and approach

Figure 3.1: Aerial picture of Schokland (1920-1940)
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3.1 Introduction
This chapter provides information on the used
methods to answer the formulated research
questions. The chapter will first explain what type of
research design is conducted, after this the research
methods are explained. Furthermore, the strategy
for answering each specific research and design
question is clarified. Finally, this chapter covers how
the design question combines the knowledge of
the research questions.

3.2 Case-study design
This thesis will make use of a case-study design.
‘A case study is an in-depth study of a particular
research problem rather than a sweeping statistical
survey or comprehensive comparative inquiry’
(Gerring, 2004). A case-study is often used to narrow
down the very broad field of research and make it
into one or a few easily researchable examples. The
case study research design is also useful for testing
whether a specific theory and model actually applies
to phenomena in the real world. For this thesis, the
case-study suits best because the scope of thesis
is completely on Schokland and its surroundings.
The soil subsidence problematics have for each
affected landscape its own historical reason and
background. Therefore, the mitigation needs to be
specified for each particular landscape, to make it
work best. This also counts for the archaeological
and historical aspect of Schokland. The historical
genesis of the landscape of for each place
different, to work with the history of Schokland,
specific historical knowledge is needed on the case
of this location.

3.3 Used methods

The following methods are used to conduct this
research

Literature research

This thesis bases for a large share on literature
research. Literature frames the research in a wide
context and establishes the importance of the
study. Past research experience helps to test a
theory or hypothesis and therefore makes a growing
accumulation of findings leading to new research
direction (Creswell, 1994). An important part of this
literature research was to gain an understanding
of the processes of soil subsidence. Literature
from (Van Asselen et al., 2020) provides the basic
understanding of the Soil subsidence processes.
The book of Bosma and Kolen (2010): ‘Geschiedenis
en ontwerp: handboek voor de omgang met
cultureel erfgoed’ was a source of inspiration on
the approach of using historical elements in a future
landscape design.

Landscape analysis

This method is used when forming the landscape
biography of the landscape of Schokland. The
landscape analysis uses the same approach that
divides the landscape into abiotic, biotic, and
anthropogenic layers. Also, the use of multiple
scales throughout the research on the landscape
biography of Schokland is a valuable tool while small
scale and large-scale processes influenced the
landscape of Schokland over time. The landscape
analysis above all provides a good starting point for
the design process.

Observations

This thesis has a strong relation with the design
challenge and the visual landscape experience.
The current landscape of Schokland is an important
input for the design process. Multiple field trips have
been made to the site to capture the qualities
of Schokland. During these field trips the use of
pictures and notes add needed information to
these experiences.

Interviews

To gain in-depth information on the needed
and possible interventions for the landscape of
Schokland, expert meetings were conducted.
During these semi-structured interviews with experts,
the opportunity was used to gain more insight on
the complications or dilemmas that policymakers
have on the future of Schokland. Interviews are
conducted with the local site holders and national
policymakers for World Heritage Landscapes. By
combining the views from different angles on the
case of Schokland, a better understanding of the
place could be formed.
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3.4 Research Approach
This paragraph describes the approach of this thesis.
An important aspect of scientific research is that
the research is repeatable. Therefore, an accurate
description of the used methods and approach
is provided for each research question. In the
design question the outcomes of the two research
questions will be used. Therefore, this paragraph
also describes how the approach in the design
question will look like.

RQ1: What is the impact of soil subsidence in the
landscape of Schokland and which measures are
available?

To answer research question 1, a literature study is
conducted on the impact of soil subsidence on the
landscape of Schokland. While Schokland is a World
Heritage Landscape, the UNESCO board demands
an update on the state of the heritage site every five
years. These documents also describe the impact of
soil subsidence on the landscape of Schokland and
on the valuable archaeological values (Huisman
& Mauro, 2013). These monitoring rounds, together
with documents from archaeologist experts will be
used to provide the needed information on what
the impact of soil subsidence is on the landscape
of Schokland.
For the research towards available measures for
the mitigation of soil subsidence a literature review
is done on policy documents from a nationwide
perspective and from a local detailed perspective.
A leading national policy document regarding soil

Figure 3.3.1: Research approach RQ1

subsidence in the Netherlands is ‘Dalende Bodems,
Stijgende Kosten’ by Van den Born et al. (2016).
This document provides policy makers information
and strategies to mitigate soil subsidence. For the
case of Schokland itself, information is available
on the outcomes of previous measures against soil
subsidence in Schokland that have taken place in
2003 (Smit et al., 2005). These measures only covered
a small part of the landscape of Schokland. Currently,
documents from Mouwen, De Jong and Struckman
(2017) describe how new hydrological zones in
Schokland should be developed to create a new
hydrological zone in Schokland for the preservation

of the archaeological values. These two documents
will be used while they provide the needed specific
input to answer which soil subsidence mitigation
measures fit and are needed in the landscape of
Schokland.
The conclusion of RQ1 will be an overview of
measures that can be taken in the landscape of
Schokland to preserve the archaeological values
from the threat of soil subsidence. This will be a part
of the input to answer the design question later in a
later moment of the thesis.
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RQ2: Which historical and archaeological values of

the landscape of Schokland are threatened and
which time layers do they represent?
To research the threatened historical and
archaeological values of the landscape of
Schokland, a literature review will be conducted.
The last 10 years Wouter Gotje, researcher marine
ecology, has done intensive research on the
threatened archaeological values of Schokland.
This valuable source of information will be used to
answer the first part of this research question. Also,
the archaeological monitoring document from
Huisman and Mauro (2012) is a valuable source of
information while they describe the degradation of
the archaeological values from 1999 onwards.
To define the historical time layers of Schokland the
method of the landscape biography will be used.
The landscape biography is already explained in the
theoretical framework. For this thesis, the landscape
biography is useful for making a division between
abiotic, biotic, and anthropogenic landscape
development. In this way a clear overview on the
historical events is developed to understand the
relation and the adaptation of the inhabitants of
Schokland with constant changing landscape
conditions. Important historical events for the
landscape of Schokland, mark the starting points of
the time layers. These time layers are accumulated
in the current landscape of Schokland. By pulling
these layers and the landscape elements that
belong to these time layers apart, the link towards
the threatened historical and archaeological values
of Schokland can be made. Important to notice is
that the creation of the time layers is an arbitrary

Figure 3.3.2: Research approach RQ2

process. The boundaries of the time layers were
based for a large part on historical sources. The
book: Leven met Water: Schokland en Omgeving
from Van Hezel and Pol (2008) was therefore the
most important historical source. The story of the
landscape development of Schokland is formed
through a great variety of sources. The scientific
sources form thereby the base of this knowledge.
For research question 2 the overarching goal
is to identify and specify the historical and
archaeological elements that are threatened and
characteristic for the landscape development
of Schokland. The chapter starts with explaining

the larger scale landscape developments in the
Noordoostpolder area. After this, in a more detailed
scale the threatened zones will be identified.
Finally, the second research question ends with a
very detailed localization of the archaeological
elements in Schokland. This amount of detail is
required to provide the right input for the design
question.
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Design question: How can landscape design

enhance the experience of the historical and
archaeological values of Schokland, taking
measures against soil subsidence into account?
The input for the design question is the obtained
knowledge from RQ1 and RQ2. The main goal of
this Design Question is to show how soil subsidence
can be mitigated in the landscape of Schokland
and link the interventions to the historical layers that
represent the ‘constant battle against the water’.
Important to notice is that the research question
does not provide ‘new’ information other than
information that belong to the explanation of the
design. During the design phase, the main goal is
to show how the soil subsidence measures can be
implemented into the landscape of Schokland to
start mitigating the subsidence (RQ1). The locations
where the hydrological changes take place, come
from research question 2, which identifies the
zones that contain the threatened archaeological
values. The second research question also provides
detailed information on the exact locations of the
archaeological values and their link to the historical
landscape development of Schokland. The
research combines the soil subsidence mitigation
measures, the location and geography of the
archaeological values, and the information on the
historical landscape development of Schokland for
the creation of the design. The design is an example
on how to combine these fields of information
into a historical landscape, therefore every taken
step must be explained. In this way, the research
can be a small addition to the field of Landscape
Architecture. An important aspect of the design
process is the reflective part afterwards. The reflection
will answer whether the research approach and

Figure 3.3.2: Research approach Design question

the taken steps during the design process will work
for other landscapes than Schokland only. Besides
the information obtained in research question 1
and 2, the design process will be guided by expert
interviews. These interviews conducted with experts
from a local and national perspective educated
the design process. This also counts for the site visits
that were planned throughout the research process.
These site visits were important to fully understand
the location and the impact the design would have
on the landscape of Schokland.

3.5 Research for design / research into design

To describe the relationship between research and
design there is a widely used categorisation. This
categorisation exists of research for design, research
into design and research through design (Van den
Brink et al., 2016).

Research for design covers all types of research
that support the design product or design process.
Research into design or on or about design,
describes research where the design is used as
a noun, so studies in this ﬁeld concern the design
product. Other typical research of this category are
comparative case studies, plan analyses or design
criticism (Van den Brink et al., 2016). Research
questions 1 and 2 provide the needed knowledge
for the design, this can be seen as research for
design. Research question 3 can be seen as
research into design, while the design is used as an
example of how the measures can be implemented
in a historical landscape.
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Figure 4.1: Approach RQ1

4. RQ1: Soil subsidence and the landscape of Schokland

Figure 4.1: View from the lighthouse over Schokland (1920-1940)

4.1 Introduction
RQ1: What is the impact of soil subsidence in the
landscape of Schokland and which measures are
available?
This chapter covers the research on the phenomenon
of soil subsidence in the landscape of Schokland,
starting off with the causes of soil subsidence in
Schokland. After this, the impact of soil subsidence
on the landscape of Schokland will be discussed.
And after the impact of soil subsidence on the
landscape of Schokland, the chapter discusses four
transition alternatives to mitigate soil subsidence. This
will form the base for the information on the suitable
measures for the mitigation of the subsidence that
will be provided. The research outcomes on the
available intervention measures for the mitigation
of soil subsidence in the landscape of Schokland,
will be one of the starting points for eventually
answering the design question.

4.2 What causes soil subsidence in Schokland?
That the soil of Schokland would subside after the
reclamation of the Noordoostpolder was already
predicted by water experts (Parool, 2019). After the
land reclamation in the 1940s until the 1960s the
elevation of the former island of Schokland subsided
4 cm per year. After 1960 this continued with 1 cm
per year, resulting in the predicted disappearance
of elevation differences between the island and
its surrounding in 2050 (Gotje, 2010). The causes of
subsidence in the landscape of Schokland can be
divided into two main causes: intensive agricultural
land-use and natural processes after land
reclamation (Mouwen et al., 2017; Gotje, 2010).
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Soil conditions of Schokland

The most common soil type in the Noordoostpolder
is clay, deposited by the sea (Neefjes & Bleumink,
2017). Compared to the Noordoostpolder, the soil
types of Schokland are more diverse. The soil types
of Schokland are mainly: clay, peat, boulder clay
and sand, figure 4.2.1 shows the distribution of these
soil types (Gotje, 2010). How these soil types were
formed and deposited over time in the landscape
of Schokland will be further explained in the next
chapter. For now, it is important to mention that
the soil types have influenced the speed of the
subsidence of the soil. The boulder clay and sand
layers were deposited first and on top of this, a
clay and peat layer started to form (Gotje, 2014).
The peat and clay soil layers are less stable than
the boulder clay and sand layer (Van Asselen et
al., 2020). In Schokland soil subsidence takes place
in the peat and clay layers only (Gotje, 2010). For
the peat layer counts that oxidation takes places
where the peat layer is above groundwater level.
For the clay layer the setting of the soil, induced
by dewatering, is the most important factor (Van
Asselen et al., 2020).

Intensive agricultural land-use

The Noordoostpolder was developed to answer
the famines that struck Europe in the beginning
of the 20th century (Neefjes & Bleumink, 2017).
For this reason, the design and development of
the polder were almost completely focused on
agriculture (Neefjes & Bleumink, 2017). The rationally
designed polder and the fertile clay soil was and
still is the perfect fit for intensive agriculture. The
current intensive crop agriculture depends on
relative low groundwater levels. To maintain
these perfect conditions, the low ground water
levels are artificially maintained through a system
of ditches, canals, and water pumps. However,
these low groundwater levels maintained by
dewatering for suitable dry agricultural conditions
play an important factor in the subsidence of the
soil in the Noordoostpolder (Mouwen et al., 2017).

Figure 4.2.1: Soil conditions Schokland (Gotje, 2010)
Mechanical damage caused by
agricultural activities
Archeological degradation
through oxidation of the peat
layer

Damage from wet agricultural
conditons

Clay layer
Groundwater level

Setting of the clay

Archeological valuable places
Peat layer

Pleistoceen layer

Figure 4.2.2: Activities inducing soil subsidence around
Schokland (Gotje, 2010)

Figure 4.2.3: Elevation of Schokland over the last 50 years
(Gotje, 2010)

The extraction of groundwater in the landscape
of Schokland causes the compaction of the soil,
while the pores in the peat and clay layer lose their
ability to absorb water. Intensive agriculture often
has a yearly routine of ploughing the soil after the
harvest season. If the plough of the farmer reaches
into the archaeological archive, the traces will be
damaged and shatter over the agricultural plots.
After this, the historical information of the traces will
be unreadable for archaeologists (Gotje, 2010). The
combination of the subsiding soil with the yearly
ploughing routine means that the damaging plough
reaches deeper over time.

Natural processes after land reclamation

While dewatering to maintain the demanded
groundwater levels plays an important role in
the subsiding soil of Schokland, natural processes
after the land reclamation influence the process
of soil subsidence negatively as well. One of the
two natural processes is the setting of the soil,
which means that the heavy weight from above
put pressure on the water and oxygen containing
pores inducing the subsidence of the soil. Another
process is oxidation, the process that converts the
organic (peat) layer into CO2 with the interference
of oxygen, mainly caused when the organic layer
is above groundwater level (Mouwen et al., 2017;
Gotje, 2010).
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Figure 4.3.1: Traces of prehistorical river dunes on the south tip of the island (RCE, 2019)

In the underground soil layers, continuous
soil subsidence threatens the archaeological
collection (Mouwen et al., 2017). The subsiding
soil of Schokland in combination with agricultural
activities like ploughing can cause damage to the
valuable archaeological collection (Gotje, 2010).
Most of the archaeological traces are hidden in
the underground, some archaeological traces of
prehistoric and medieval landscapes are visible
in the landscape of Schokland. Figure 4.3.1 shows
that slight colour differences in the agricultural plots
reveal the appearance of prehistorical river dunes
and medieval dikes in the current landscape.
Without interventions, continuous soil subsidence
and agricultural activities can destroy this evidence
of these historical landscapes (Gotje, 2010).

Impact of soil subsidence on the
landscape of Schokland
In 2003 the east-zone of Schokland already
4.3

Visually the biggest impact of soil subsidence on the
landscape of Schokland is the loss of elevation of
the island in its surroundings (Gotje, 2014). While the
remaining of the island is based on a peat layer (clay
on peat) that is oxidating faster than its surroundings
(clay on sand) the characteristic elevation of
Schokland as a higher pitched island in the polder
landscape is decreasing (Gotje, 2010). The former
island of Schokland has already subsided 1 meter
more than the polder itself (De Lange et al., 2012).

experienced a hydrological adaptation. This zone
got higher groundwater levels to preserve the
archaeological values that are present on the eastside (Smit et al., 2005). Another goal was to prevent
the island of Schokland itself to subside further. The
end result of this interventions was a wetter zone on
the east-side of Schokland, to diminish the subsidence
from setting and oxidation in the peat and clay
layers (Smit et al., 2005). Wet meadow landscape
was developed after 2003 in the hydrological zone,
nowadays the nature development is part of the
attractiveness of Schokland.

Figure 4.3.2: Expected soil subsidence around Schokland
2011-2100 (De Lange et al., 2012)
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4.4 Strategies for the mitigation of Soil
subsidence
This paragraph explains how the transition towards
the mitigation of soil subsidence can be shaped.
There are multiple options and alternatives to
implement mitigation measures in a landscape
dealing with soil subsidence. The implications of
these measures on the landscape will be discussed
together with the effectiveness to mitigate soil
subsidence and protect archaeological values,
while this is the main goal of this thesis. For each of
the four alternatives a short explanation is provided.
In the end, the best solution(s) for Schokland will be
concluded.

Alternative for the mitigation of Soil subsidence
Currently the leading document for soil subsidence
mitigation in the Netherlands is provided by the
Planbureau voor de Leefomgeving (PBL). This
document ‘Dalende Bodems, Stijgende Kosten’
(Van den Born et al., 2016) provides four alternatives
on how soil subsidence in peat meadow landscapes
can be mitigated. These alternatives are organized
on what the impact is on the current land-use and
landscape. The four alternatives are:
1.
Agriculture with mitigating measures
2.
Passively creating a wetter situation
3.
Function interweaving: agricultural transition
4.
Separation of functions (dry and wet
functions)

1.

Agriculture with mitigating measures

This alternative is focusing on making small
interventions to mitigate soil subsidence. By making
use of underwater drainage systems, the subsidence
of the soil is slowed down. Underwater drainage
increases the speed of infiltration from the water in
the ditches to groundwater (STOWA, 2020). In this
way, the peat layer remains wet and oxidation is
slowed down. For the peat meadow landscapes
a reduction of soil subsidence of 50% is predicted,
when making use of underwater drainage. At the
same time agricultural activities can continue.

Suitable for Schokland?
This alternative is not suitable for the landscape of
Schokland, the current landscape has a deeper
dewatering level compared to the peat meadow
landscapes, the Noordoostpolder has 70-120
cm below surface, Peat meadow landscapes
30-60 cm below surface (Mouwen et al., 2017).
To preserve the archaeological values, the
groundwater levels need to be raised anyway. The
implementation of underwater drainage will only
work with higher groundwater levels. At the same
time, the underwater drainage system can harm
the archaeological collection of Schokland. Extra
digging and transformations in the soil is unwanted.

2.

Passively creating wetter situations

With this alternative the groundwater level
indexation will be stopped. This means that the
groundwater level remains the same and will not be
lowered anymore. For this reason, the landscape
will slowly get wetter and soil subsidence will stop

when groundwater levels almost reach surface
level. This can take several decennia and before
this is reached, soil subsidence will continue.

Suitable for Schokland?
While the landscape around Schokland now
experiences low groundwater levels between 70120 cm below surface, the slow wetting process will
take a long time, compared to the wet meadow
landscapes. By the time the groundwater levels
are at the desired level, the archaeological traces
will already be oxidated or harmed by agricultural
activities.

3.
Function
transition

interweaving:

agricultural

This alternative aims to transform the current way
of agriculture towards different types of agriculture.
In this alternative the groundwater levels can be
raised on certain plots, a transition from intensive
agriculture to wet types agriculture or recreation
can take place on these plots. Cultural historical
and archaeological qualities will be protected in
this alternative, if these are located in the plots that
aim for higher groundwater levels. (Van den Born
et al., 2016) This alternative demands separate
groundwater levels for each of the implemented
function. Intensive agriculture, wet agriculture,
recreation, and wet nature development, each of
these land-uses demand their own groundwater
levels. This will result in a varied and diverse
landscape.
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Suitable for Schokland?
This alternative can provide a future for the
archaeological traces of Schokland and at the
same time develop a landscape that is diverse
and can add multiple functions. The separations of
groundwater levels will demand interventions in the
current landscape. The character of the landscape
around the Noordoostpolder will change from
intensive agriculture to land-uses that can withstand
wet conditions such as agricultural, recreational
and nature functions.

4.
Separation of functions (dry and wet
functions)
This soil subsidence mitigation alternative focuses on
what each function needs, and which groundwater
level needs to be implemented for this function. The
goal is to establish larger areas that have the same
groundwater level and the same function. In this
way, soil subsidence can be mitigated on a larger
scale. And landscape functions such as nature
development can benefit from these plots with a
larger scale. Water buffers for storage during wet
periods can be realized within the hydrological areas,
while the areas are big enough to accommodate
this. The same counts for water conservation during
long dry periods, that is necessary to maintain high
groundwater levels even in dry periods (Van den
Born et al., 2016).

Suitable for Schokland?
This alternative focuses on the least soil subsidence
in the area of Schokland. Besides this, the alternative
provides space for water storage for dry and wet
times. For Schokland especially the ability to store
water is important, in this way the archaeological

values cannot be threatened during dry times
(Mouwen et al., 2017). Large areas with only a
singular function are applicable in the large scale
of the landscape of the Noordoostpolder.

Conclusion Alternatives for the mitigation of soil
subsidence
To preserve the archaeological values in Schokland
two important transitions need to be made. The
most important one is raising the groundwater levels
to conserve the archaeological values. The second
one is stopping or reducing agricultural activities in
the locations with valuable archaeological traces
(Gotje, 2010). In this way, the archaeological traces
will be conserved and further threat from agricultural
activities are prevented. Alternatives 3 (Function
interweaving) and 4 (Separation of functions),
provide robust futures for the landscape of
Schokland. In both alternatives the archaeological
values are preserved, and the agricultural activities
are reduced or replaced by nature. With this
in mind, the needed soil subsidence mitigation
measure can be identified (4.6), after the analysis
of the current water system of the Noordoostpolder
and Schokland in paragraph 4.5.
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4.5 Current watersystem of the Noordoostpolder
While the measures for the mitigation of soil
subsidence will be implemented in the landscape
of the Noordoostpolder, it is important to explain
the basic system of water management in the
Noordoostpolder. The polder has a strong and rigid
landscape structure of villages, agricultural plots,
ditches, and canals. Important for this research is to
understand the way the
Noordoostpolder handles the drainage and
dewatering. Rainfall and seepage from the
Ijsselmeer constantly ‘fill’ the bathtub of the
polder, a functional infrastructure for drainage and
dewatering is necessary to maintain dry conditions.
A hierarchical system of ditches, small canals, main

Figure 4.5.1: Groundwater levels departments in the
Noordoostpolder (Feddes et al., 2012)

canals, and pumps is maintaining the needed
dehydration for optimal current use of the land.
While the soil conditions and the hydrological
conditions vary per area, the Noordoostpolder is
divided in three departments, the low department
(lage afdeling), the medium department (Tussen
afdeling) and the high department (hoge afdeling)
(Feddes et al., 2012). Figure 4.5.1 shows the division
between the departments in the Noordoostpolder.
Schokland is on the border between the highest and
the lowest department. The east side of Schokland
belongs to another groundwater level department
compared to the west side of Schokland. Each
of these departments have their own pump as
end-station for the water cycle (Feddes et al.,
2012). Figure 4.5.2 shows the areas with the same

Figure 4.5.2: Groundwater levels around Schokland

(Waterschap Zuiderzeeland, 2002).

groundwater levels around Schokland. The highest
groundwater level on the east of Schokland is
-4.50 m NAP, the groundwater level on the southside of Schokland is -5.35 m NAP and the lowest
groundwater levels on the north-east of Schokland
-5.70 m NAP (Waterschap Zuiderzeeland, 2002).

Figure 4.5.3: Important drainage canals in the
Noordoostpolder (Feddes et al., 2012)
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Hierarchy of water infrastructure
The three different dewatering departments
have different groundwater levels. However, the
system for draining the excess of water from the
agricultural plots to eventually the Ijsselmeer is
the same. Through a hierarchical system of water
infrastructure, the excess of water is transported out
of the Noordoostpolder (Feddes et al., 2012). Ditches
drain the landscape between the agricultural
plots, this water is leading to small polder canals or
poldertochten. After the poldertocht, the dorpsvaart
(canals) and the hoofdvaart (main canal) lead the
water towards the three pumps. Figure 4.5.3 shows
the location of the canals and the main canals.
The hierarchical system is very recognizable in the
landscape of the Noordoostpolder and besides
that, it is seen as a visual carrier (Feddes et al., 2012)
(figure 4.5.4.).

Figure 4.5.4: Elements of the watersystem of the Noordoostpolder (Feddes et al., 2012)
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4.6 Measures for the mitigation of soil mitigated and the risk of oxidation for the vulnerable
peat layers will be avoided.
subsidence
Introduction
To be able to answer Research Question 1 soil
subsidence mitigation measures will be provided in
this paragraph. This paragraph gives an overview of
the possible measures that are available to preserve
the archaeological collection of Schokland from
the threat of soil subsidence. Information from
national policy documents (Van den Born et al.,
2016) and more specific strategy documents on
the case of Schokland itself (Mouwen et al., 2017)
are combined to form the list of needed measures.
Both of the literature sources state one thing very
clear: the mitigation of soil subsidence begins with
higher groundwater levels. Therefore, this can be
seen as the main intervention in the landscape of
Schokland.

What groundwater levels are needed?

For the case of Schokland research is conducted
on what groundwater levels are necessary to
preserve the archaeological values. ACACIA Water
researched for the southern area of Schokland
what groundwater levels are needed to mitigate
soil subsidence. Currently the groundwater level is in
this part of Schokland -5.35 m NAP, ACACIA Water
concluded that the preferred groundwater level for
this area at least is at -4.20 m NAP (Velstra & Van der
Gaast, 2014). This means that the groundwater level
is between 0 – 40 cm below surface level. During dry
periods (GLG), the groundwater level normally drops
because of evaporation and more water uptake by
plants (Mouwen et al., 2017). During wet periods,
the groundwater level can be best maintained at
-4.00 m NAP. These fluctuations are considered in
the outcomes of the research by ACACIA water
(Velstra & Van der Gaast, 2014).

Main intervention: Higher groundwater
The north-west part of Schokland is lies lower than
levels to mitigate further soil subsidence

the southern part (figure 4.6.2) For this reason, the
new to establish groundwater levels need to be
lower compared to the southern part. If we take
the same amount of dehydration, the minimum
groundwater level (GLG) in the northern part of
Schokland changes from -5.70 m NAP to -4.55 m
NAP (Mouwen et al., 2017).

Figure 4.6.1: The main intervention is the elevation of
groundwater levels in Schokland

The most important intervention for the mitigation of
soil subsidence and the protection archaeological
values is to raise the water levels in the project area.
With higher groundwater levels the subsidence is

The conclusion from these documents is that
the mitigation of soil subsidence begins with the
introduction of higher groundwater levels in the
area. This main intervention needs sub mitigation
measures to ensure the introduction of higher
groundwater levels (Mouwen et al., 2017). The sub
mitigation measures are:

Current groundwater level:
-5.70 m NAP
Needed groundwater level:
-4.55 m NAP

Hydrological zone 2003
Current groundwater level:
-5.35 m NAP
Needed groundwater level:
-4.20 m NAP

Figure 4.6.2: Needed groundwater levels

1. Waterlevel separations (peilscheidingen)
2. Adapted water drainage system
3. Water supply during dry times
4. Water storage compensation
5. Adding ditches to maintain high groundwater
levels
6. Transition of land-use
Each of the sub-mitigation measures will be
explained in this paragraph. For each of the submitigation measure the following aspects are
explained:
Why is this measure needed?
What (technical) interventions are available?
Examples of measures that are relevant for the
case of Schokland
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1. Waterlevel separations

Dam

Figure 4.6.3: Groundwater level seperation

Dams are often used as water level separations.
Most of the time it is an earthen wall that blocks
the flow of water. In this way it can separate two
water levels. An advantage of a dam is that it can
be combined with a walking path (Leenaers, 2012).

-4.00 m NAP

-5.35 m NAP

Polder level

Raised groundwater level

Figure 4.6.4: Dams to seperate the groundwater level

Weir
Why is this measure needed?
So, for the optimal preservation of the archaeological
values the minimum groundwater levels in the
hydrological zones need to be -4.20 m NAP
(Southern) and -4.55 m NAP (Northern). To maintain
and establish these higher groundwater levels, the
hydrological zone needs to be separated from its
surroundings. The surrounding agricultural landuse will maintain the standard groundwater levels
of -5.35 m NAP; therefore, water level separations
(peilscheidingen) need to be added to the water
system. This water level separation will divide the
two water levels with the help of a dam, a weir, or a
slope (Keerschot).

What (technical) interventions are available?
For the separation of groundwater levels, landscape
interventions have to be done. There are three
technical interventions to separate the groundwater
levels in a polder landscape (Leenaers, 2012). These
separations will be placed in the ditch or water way.

Weirs are used to separate water levels within a
water body. A weir blocks the water until a certain
water level is reached, after this the water overflows
the weir. In this way the water level can be
maintained manually. A weir cannot be combined
with a walking path (Leenaers, 2012).

-4.00 m NAP
-5.35 m NAP

Slope (Keerschot)

A slope (keerschot) is a solid construction that blocks
the water flow in a water way. Because a slope is a
solid construction, it cannot be regulated and only
manage one groundwater level separation.
During dry periods (summer) the groundwater
level will be lower than in the winter periods, while
the precipitation will be higher in wintertime.
In summertime the minimum height of the
groundwater level needs to be maintained on -4.20
m NAP. During years with intense droughts like 2013
or 2018 the minimum groundwater level can hardly
be maintained. Extra intervention is needed, while
the archaeological values are already threatened
if this situation takes longer than a month.

Polder level

Raised groundwater level

Figure 4.6.5: Weirs to seperate the groundwater level

-4.00 m NAP
-5.35 m NAP

Polder level

Raised groundwater level

Figure 4.6.6: A slope (keerschot) to seperate groundwater levels
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Example implementing waterlevel seperations
When changing the groundwater level in a polder,
the overall structure of the landscape remains the
same. Small interventions such as the placement
of dams, weirs and slopes in the waterways help to
establish high groundwater levels in the proposed
polder area. Witteveen en Bos, developed a variant
to increase the groundwater level in the southern area
of Schokland (Mouwen et al., 2017). In this variant,
dams are used to block the waterways. Figure 4.6.7
shows an example of how the placement of dams
and weirs could be implemented in the southern
part of Schokland. The blue zone is the area that
needs the highest groundwater levels, to maintain
these high groundwater levels, all the waterways
linked to this area need to be blocked by dams.
Also the separation of the entire hydrological zone
from the normal polder groundwater level needs
dams in all the linked water ways to separate the
new established groundwater level.

Figure 4.6.7: An example of the implementation to establish higher groundwater levels in the blue zone (Mouwen et
al., 2017)
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2. New water drainage system

Figure 4.6.8: New water drainage system

shows the idea of the addition of the canal for the
drainage of the hydrological zone. The surrounding
canal maintain the high groundwater level in the
hydrological zone and provides the opportunity
to drain the excess of water at the same time.
Connecting this all-around water drainage system
to a dewatering system of the Noordoostpolder is
another challenge. While the dewatering canal
remains the normal low polder water level, the
groundwater level difference needs to be bridged
with the help of weirs (Mouwen et al., 2017).

Why is this measure needed?
With the new water level separation, the normal
drainage system does not apply for the project area
anymore (Mouwen et al., 2017). The hydrological
zones maintain high groundwater levels and the
surroundings the normal low groundwater levels.
If the hydrological zone would make use of the
normal drainage system of the Noordoostpolder,
the high groundwater level will get lost immediately.
For this reason, the current water drainage system
needs to be adapted (Mouwen et al., 2017). For the
hydrological zone, a complete surrounding water
way is needed to drain the water from the site
where the archaeological values need protection.

Existing ditch

Added canal to drain hydrological zone

-5.35 m NAP

-4.00 m NAP

What (technical) interventions are available?
To be able to dewater the hydrological zone with
higher groundwater levels, the normal drainage
system is not suitable. Around the hydrological zone,
a canal is needed to drain the excess of water
to the ‘boezem’ canal. The section in Figure 4.6.9

Polder level

Raised groundwater level

Figure 4.6.9: An example of the implementation to establish higher groundwater levels in the blue zone (Mouwen et
al., 2017)
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3. Water storage

an area of 300 ha increased water level, during a
rainfall event of 40mm precipitation and a water
level increase of 40 cm, 30 ha water storage is
needed (Mouwen et al., 2017). However, water
storage outside the archaeological zone is costly,
while it means a lot of digging in an agricultural
valuable land.
Figure 4.6.11: Extra water storage inside project area

Water storage inside the hydrological zone

Figure 4.6.10: Extra water storage needed

Why is this measure needed?
The introduction of higher groundwater levels in the
landscape around Schokland has consequences for
the water storage capacity of the Noordoostpolder.
Due to the higher groundwater level, less water can
infiltrate during peak intensive rainfall. Normally,
the drainage of rainwater is 1.5 l/s/ha in the polder,
the rest of the water infiltrates the groundwater
(Mouwen et al., 2017). With higher groundwater
levels there is a loss of water storage during intensive
rainfall events. To compensate for the lost water
storage in the archaeological zone, there are two
options. Creating water storage basins inside or
outside the archaeological zone.

Water storage outside the hydrological zone
To create a water storage buffer outside the
archaeological zone, a water basin for open water
can be created. Calculations can be made for the
needed measurements of a water storage basin:

For this option, the archaeological zone
compensates for the lost water storage capacity
itself. The drainage capacity of the archaeological
zone remains 1.5 l/h/ha. During intense rainfall,
this drainage capacity is not sufficient and there
will be an overload of water. By enclosing the
archaeological zones with quays and dams this
water is stored inside the area. After the rainfall event,
the water will be drained by weirs and overflows
to its surroundings. The quays and dams can be
used as walking paths to make the archaeological
accessible for recreation (Mouwen et al., 2017).

Inside archaeological zone

Figure 4.6.12: Extra water storage outside project area

Outside archaeological zone

Examples of implementation?
The Eendragtspolder above Rotterdam in figure
4.6.13 shows how water storage could be developed
in a polder. In this case the water storage is linked to
nature development and recreation (Westendorp
et al., 2011). In the low-lying polder, the sea-clay
soil was used for agriculture before developing the
water storage. The fluctuating water levels improve
ecological processes. This example shows how
water storage could be developed in a polder
landscape, although Schokland needs less water
storage.

Figure 4.6.13: The Eendragtspolder shows how water
storage can be implemented in a polder Landscape
(Westendorp et al., 2011).
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4. Water supply in dry periods

Why is this measure needed?
During dry periods, enough water needs to be
supplied to the area to maintain high water levels
(Mouwen et al., 2017). Nowadays the archaeological
collection of Schokland is threatened by the
low groundwater levels for agricultural purposes.
When increasing the height of the groundwater
level, the archaeological values will be restored
for the coming years. However, during dry periods
(summer) the deficit of precipitation impacts the
groundwater level. Evaporation from the soil and
water uptake by plants lower the groundwater
level significantly in the summer period (Mouwen
et al., 2017). To maintain a minimum groundwater
level of -4.20 m NAP during dry summer periods,
interventions have to be made. If we take the dry
summer of 2003 as a reference, the need of water
will be 1.600 m3/ day, to maintain the minimum
groundwater level (Mouwen et al., 2017). To bring
water into the project area there are two options:

The second option to maintain high groundwater
levels in during dry periods is creating a water flux
from areas with higher groundwater levels. On
the east side of Schokland there is an area with
higher groundwater level (peilvlak). This area (Hoge
afdeling) maintains higher groundwater levels than
the rest of the Noordoostpolder and is dewatered
via another pump (gemaal smeenge). This option
can be implemented without artificial tools like water
pumps. However, to connect the archaeologically
important zones to the ‘Hoge Afdeling’, a water
connection is needed. This means a relatively big
intervention for the landscape of Schokland (figure
4.6.16).

Example of implementation

Figure 4.6.15: Water supply via canals

-4.20 m NAP

-4.50 m NAP

Figure 4.6.16: Water supply from areas with high groundwater levels

An example to maintain high groundwater levels
during dry periods is Waterpark Het Lankheet. This
area deals with water problems during dry periods;
therefore, water is let in from the surroundings. This
is necessary to maintain the needed groundwater
level for the wet nature area (Mulder & Querner,
2009)(figure 4.6.14).

What (technical) interventions are available?
Firstly, the existing canal system that is used for the
drainage of the project area, can also function as
a water supply canal in dry times. While the water
level of this ‘boezem’-canal is lower than the water
level in the archaeological zone, water pumps
need to bring the water into the area with elevated
groundwater level. Pumping water from low to high
groundwater level zones is a costly intervention,
there is another option to provide enough water
(figure 4.6.16).

Figure 4.6.14: Water supply for Waterpark Het Lankheet
(Mulder & Querner, 2009)

Figure 4.6.17: Shortage of precipitation in Flevoland
(KNMI, 2018)
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5.
Ditches to retain high groundwater
levels

Figure 4.6.17: System of ditches to retain groundwater
levels

During dry periods, the required groundwater
level cannot always be maintained. As already
mentioned, dry summer periods will occur more
frequently. For this reason, measures have to be
taken to prevent situations where the minimum
groundwater level of -4.20 and -4.55 m NAP is
not maintained. Adding ditches to the existing
landscape structure can help to maintain high
groundwater level in dry periods (Mouwen et al.,
2017). To further explain this, a division needs to be
made to the groundwater levels in summer and
winter situation.

Winter situation and groundwater levels
Groundwater levels follow the rhythm of the seasons,
in wintertime high amounts of precipitation lead to
higher groundwater levels (GHG) (Ritzema et al.,
2012). The groundwater level, or freatic level, in winter
time is higher on the middle of the agricultural plots
than to the ditches, due to hydrological processes.
This is depicted in figure 4.6.18. Submerged draines
can influence the phreatic level by draining the
groundwater directly to the ditches.

Summer situation and groundwater levels
During summertime a significant amount of
groundwater is evaporated or absorbed by
vegetation growth. This causes the groundwater
level to drop. In this situation the shape of the
phreatic level is hollow (Figure: 4.6.19), with lower
groundwater levels in the middle of the plots and
higher groundwater levels to the ditches. The
summer situation is important to understand for the
preservation of archaeological values, while dry
soil conditions harm the archaeological collection.
The archaeological traces will oxidate when the
groundwater level drops under the archaeological
layers.
Adding ditches to the current water management
system decreases the distance between open
water bodies, this decreases the drop of the
hollow groundwater level in the summer situation.
In this way, the overall groundwater level of a plot
can be maintained during dry periods. While the
groundwater level is higher closer to the ditches
compared to the middle of the plot in summer
time, adding ditches to this plot maintains a higher
groundwater level. The introduction of more ditches
in the landscape can be an usefull tool to preserve
the archaeological values of Schokland during dry
times. However, these ditches will be digged in the
precious archaeological plots, the depth and the
direction of these ditches need to consider the
precise locations of the important archaeological
elements.

Dewaterings depth
Drainage
Water level

Groundwater level

Dewaterings depth

Drainage pipes
Drainage

Water level

Groundwater level

Figure 4.6.18: Winter situation groundwater level with and
without drainage pipes
Dewaterings depth

Water level

Groundwater level

Drainage

Figure 4.6.19: Summer situation hollow shape in groundwater level

Examples of implementation

The Biesland polder close to Delft implemented
new ditches with nature friendly banks. This adds an
ecological value to the these newly implemented
ditches. The multifunctionality of this can be an
inspiration for the hydrological zones in Schokland.
(Jansen et al., 2008)

Figure 4.6.20: Example Polder van Biesland (Jansen et al.,
2008)
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6. Land-use adaptation

Figure 4.6.21: Adaptation of land-use

New types of land-uses for Schokland
The current function of the landscape around
Schokland is intensive agriculture. Originally,
the groundwater level of the Noordoostpolder
needed to be 1.40 m under the surface level
(Smit et al., 2005). This was important to prevent
wet situations that would harm the stability of the
soil and prevent water damage to the crops. The
needed groundwater level depends on the type
of land-use. For example, intensive agriculture
needs dehydration depth of around 1.20 and 1.60
m below surface (Smit et al., 2005). A search for a
new function that can be combined with higher
groundwater levels in the proposed archaeological
zone is necessary. While the interventions are made
for the preservation of archaeological values, it is
important that each of the proposed functions do
not harm the archaeological values. The choices
for function change regarding soil subsidence will
be explained in this paragraph.

Nature development
The current function of the landscape of Schokland
is intensive agriculture. This type of land-use has a
high productive value, but a low value for nature
(Neefjes & Bleumink, 2017). The little amount of
vegetation, the use of pesticides and the yearly

Figure 4.6.22: Types of nature around Schokland (Mouwen et al., 2017)

ploughing routines do not attract a great variety of
species (Mouwen et al., 2017). While the interventions
on behalf of the preservation of the archaeological
values mainly engulf raising the groundwater levels,
there is an opportunity for nature development.
The island of Schokland and the Ijsselmeer are both
considered as Natura 2000, this means that it is part
of a European network of protect nature areas.
New nature development in the archaeological
zones can be linked to the existing nature elements
(Mouwen et al., 2017). In this way the natural quality
of Schokland and the Noordoostpolder as a whole
will be improved.

Nature and recreation
The development of nature in the landscape
of Schokland can serve as an opportunity for
recreation. The current popularity of Schokland is

a combination of the present cultural history and
its surrounding nature (Huisman & Mauro, 2012).
Enlarging the current scale of nature will diversify
the natural qualities of Schokland.

From agriculture to nature
Increasing the groundwater levels will not
automatically lead to valuable nature development.
The agricultural background of the archaeological
zones has led to a nutrient rich soil. This nutrient rich
soil does not provide the perfect circumstances for
the development of wet nature (Van Mullekom,
2013). Fast-growing species like common rush and
other fast-growing grass species will take over the
landscape (Mouwen et al., 2017). After years of
fertilization, the amount of phosphor and nitrogen in
the fertile soil layer is high. The amount of phosphor
plays an important part in the transition from
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intensive agriculture to a nature area that is rich
of species (Van Mullekom, 2013). To decrease the
concentration of phosphate in the soil of Schokland
there are two options: rapid natural elimination
(uitmijnen) of the phosphate stock or removing the
soil layer that contains phosphate (Van Mullekom,
2013). The natural elimination of phophate uses
the growth of grass to decrease the phosphate
concentration in the soil. By harvesting the grass and
remove the harvest from the proposed nature area,
the phosphate concentration will slowly decline.
Removing the phophate containing soil layer will
not be a suitable option for Schokland, while traces
from the valuable archaeological collection is within
the top layer of the soil archive (Gotje, 2014). On
a yearly base the natural elimination of phosphate
can be 40 kg/ ha / y (Van Mullekom, 2013). Figure
4.6.25 shows how the depletion of phosphor slowly
diminishes.

Figure 4.6.23 Wet meadow wetland (N13.01) (Mouwen et al., 2017)

Suitable types of Nature
For the case of Schokland the suitable types of nature
developments depend on the groundwater level
demands. To preserve the archaeological values,
nature types that can stand high groundwater levels
are necessary. The groundwater level by seasonal
influence naturally fluctuates. This is also important
for maintaining the nature areas, for example some
types of nature demand mowing in summer. In
that case a temporary lower groundwater level is
necessary to be able to mow with heavy machinery
(Mouwen et al., 2017). The groundwater level can
also be artificially managed with the help of the
pumps and the weirs. As long as the groundwater
level is not lower than -4.20 m NAP (Southern area
of Schokland) or -4.55 m NAP (Northern area of
Schokland) for a long time, there can be played
with the groundwater levels.

Figure 4.6.24 Herbal and fauna rich meadows (N12.02) (Mouwen et al., 2017)

Yearly: 0-20 cm below surface
During mowing activity < 45 cm below
surface

2020). A mosaic of types of wet meadow offer a
habitat for the black-tailed godwit, the lapwing,
oystercatcher, and the common redshank. The
number of meadow birds dropped the last 50 years
due to the intensification of agriculture (BIJ12, 2020).
Internationally, the Netherlands has the responsibility
to maintain the population, this can be done by
creating habitats on a large scale (BIJ12, 2020).

Wet meadow is a type of nature that has the primary
goal to provide habitats for meadow birds. The
character of this nature type is open and is often
located in landscape with peat and clay soil (BIJ12,

This type of nature is applicable on the parts with the
most precarious archaeological values (Mouwen
et al., 2017). In spring, this nature type demands
a minimum groundwater level of 20 cm below

Wet meadow (N13.01) (vochtig
weidevogelgrasland)
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surface. For the case of Schokland this is between
-4.20 m NAP or – 4.55 m NAP. Wet meadow demand
extensive maintenance. During dry periods, this
nature type allows the groundwater level to drop
45 cm below surface. During these dryer periods,
the lower ground water level facilitates mowing
activities, while the plots are accessible for heavy
machines. Wet meadows thrive by certain fertile
soil conditions, however the current intensive
agricultural conditions are too fertile, so interventions
are needed to decrease the amount of phosphate.
This can only be done by natural eliminating the
phosphate from the archaeological zones. In 2003
a similar nature development took place on the
east side of Schokland. This nature development
included a transition to wet meadow (Smit et al.,
2005). Increasing the scale of this type of nature
increases the size of the habitat. Characteristic
meadow birds will benefit from the increased
nature area (BIJ12, 2020). Smart management of
the mowing activities and the groundwater level is
needed to prevent the excessive growth of reed.
While the roots of reed can dehydrate the soil for
about 1 meter, the archaeological collection can
be damaged (Mouwen et al., 2017).

Herbal and fauna rich meadows (N12.02)
Demanded groundwater level:
-

>20 cm below surface

This type of land-use can be developed in dry
and wet circumstances, and has a medium

fertile character (BIJ12, 2020). Herbal and fauna
rich meadows can be implemented in almost
every landscape typology. This type of land-use
is characterized by a combination and variation
in structure, with for example medium high grass
combined with shrubs (BIJ12, 2020). The demanded
groundwater level for this type of nature is deeper
than 20 cm below groundwater level. This means that
it cannot be implemented in the areas that need
groundwater levels higher than 20 cm below surface
(Mouwen et al., 2017). Research from ACACIA
water concluded a minimum groundwater level of
20 cm below surface for the critical archaeological
values (Velstra & Van der Gaast, 2014; Mouwen et
al., 2017). Herbal and Fauna rich meadows need a
deeper dewatering of at least 20 cm below surface,
therefore this type of nature is not best suitable for
the zones with the critical archaeological values.
This type of nature can thus be applied between
the intensive agriculture and the wet meadow and
serve as a natural buffer (Mouwen et al., 2017). Also,
for this type of nature, the current low water levels
can be maintained in the ditches. The natural value
of this nature type is high, while the vegetation
provides suitable habitats for insects, birds, reptiles,
and small mammals (BIJ12, 2020). Maintaining
herbal and fauna rich meadows require extensive
interventions, there is room for grazing. The types of
vegetation are mostly herbal species but there is
also place for small brushes.

Combining the types of nature
The two proposed suitable nature types require

different soil conditions; therefore, the design can
play with the implementation of these nature types in
a future design. This keeps the landscape interesting
and guides the visitor through a varied landscape.
The wet meadow can be applied in the zones where
the archaeological values need intensive protection
and high groundwater levels. Herbal and fauna rich
meadows require a lower groundwater level and
thus can be applied in zones with less vulnerable
and deeper located archaeological values. By
making a new natural landscape where these
two types of nature are combined, an interesting
landscape can thrive and add value to the cultural
historical values of Schokland. In this way the visitor
can see and experience the differentiation in zones
with vulnerable archaeology and zones with less
vulnerable archaeology. The combination of these
two types of nature provide interesting and valuable
habitats (Mouwen et al,. 2017).

Figure 4.6.25: Depletion of Phosphor for the development
of nature (Van Mullekom, 2013)

38

Figure 4.6.26: Species that thrive in the different types of
land-use

Which species benefit from this nature
development
To mitigate the soil subsidence in the landscape
of Schokland the current agricultural function must
be left behind. This gives the opportunity for other
functions to be implemented instead. Nature with a
combination of recreation is the best option for the

landscape of Schokland, while it can be combined
with the new wet circumstances (BIJ12, 2020). The
nature development can support species that
are endangered by providing them the habitat
they need. In this way the new developed nature
adds extra value to the landscape of Schokland.
The two proposed types of land-use: wet meadow
and nature and fauna rich grassland each will
attract new species and support species that are
already present in the surroundings of Schokland.
Figure 4.6.26 shows which species will be attracted
by the type of land-use and which species will be

supported.
Of course, wet meadow will attract a great variety
of meadow birds, but it will also support species like
the Meervleermuis for example. The herbal and
fauna rich grassland will attract mostly insects and
reptiles.

4.7 Conclusion soil subsidence mitigation
measures
To be able to answer Research Question 1 the soil
subsidence mitigation measures were important
to identify. This paragraph will provide some main
conclusions on the measures that were identified
in this Research Question. To successfully transform
the soil conditions in the archaeological valuable
zones, higher groundwater levels are necessary.
This can be seen as the Main intervention for the
landscape of Schokland. To make sure that this
main intervention can be realised sub-intervention
measures are needed. These needed measures
were identified by analysing literature and examples
of hydrological interventions for the mitigation of soil
subsidence. In the end, six needed measures were
identified.
These measures consist of:
1. Waterlevel separations (peilscheidingen)
2. Adapted water drainage system
3. Water supply during dry times
4. Water storage compensation
5. Adding ditches to maintain high groundwater
levels
6. Transition of land-use
These measures will finally be used to answer the
design question. In most of the cases all the measures
have to be implemented. A precise explanation
on how these measures will take shape in the
landscape of Schokland will be further explained
in the design explanation. Some of the measures,
like the quay for water storage, can function for
recreational purposes too. In this way the measures
not only benefit for the improvement of hydrology
and archaeology but also have a multifunctionality.
In any case, the proposed measures have a
big impact on the landscape of Schokland. The
landscape will lose its agricultural function and
instead nature and recreation can thrive, with a link
to the history of Schokland and its archaeology.
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Main intervention

1. Ground waterlevel separations

Dams to seperate water levels

2. New water drainage system

Current drainage system

Adapted drainage system
-4.20 m NAP
-4.20 m NAP
-4.50 m NAP

3. Water supply For dry periods
Supply from canal system

Supply from high areas with high groundwater level

4. Water storage

Inside archaeological zone

Outside archaeological zone

5. Adding ditches to the system

6. New types of land-use
Intensive agriculture

Wet nature type: Wet
meadow landscape

Wet nature type: Herbal and
fauna rich meadows

Figure 4.7.1: Overview of the needed measures for the elevation of groundwater levels in
the landscape of Schokland

Weirs to maintain high water levels
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4.8 Conclusion RQ1
RQ1: What is the impact of soil subsidence in the
landscape of Schokland and which measures
are available?
This chapter explained what the threat of soil
subsidence means for the landscape of Schokland.
Soil subsidence has affected the landscape of
Schokland and will affect the landscape during
the coming years. For the UNESCO World Heritage
landscape of Schokland, the loss of elevation of
the island is an important change, induced by
continuous soil subsidence. In 2003 measures were
taken on the east-side of Schokland. This hydrological
zone aimed to preserve the archaeological values
and mitigate the subsidence of the island of
Schokland. Within the hydrological zone there was
space for wet nature development. These taken
measures however do not preserve other important
archaeological traces that are located elsewhere.
The loss of important archaeological values in
the landscape of Schokland is a reason to make
interventions in the landscape.
After identifying the problem for Schokland, this
chapter looked for possible solutions. To start
mitigating soil subsidence Van den Born et al.,
(2016) provides four alternatives. These alternatives
were ranked on the amount of influence on the
landscape and the current land-use. Two of
the four alternatives do not suit the situation of
Schokland while they do not create a situation
where the archaeological traces will be protected.
The alternatives ‘function interweaving: agricultural
transition’ and the alternative ‘Separation of
functions’, can be applied in the landscape of

Schokland. With this in mind. the chapter proceeded
further to start identifying suitable soil subsidence
mitigation measures for Schokland.
These soil subsidence mitigation measures were
extracted during a literature study on documents
written about the case of Schokland. This makes the
proposed soil subsidence mitigation measures very
specified for the case of Schokland. As this thesis is
doing a case study, the outcomes of the research
question are completely focused on Schokland. For
the landscape of Schokland the Main intervention
can be seen as raising groundwater levels in
the areas where the archaeological traces are
threatened. To realise this main intervention, subinterventions are needed. These sub-interventions
are a combination of measures that help to establish
these higher groundwater levels and measures
that are needed to solve problems that occur
after the raise of groundwater levels. For example,
the intervention: groundwater level separation
helps to raise the groundwater level. However, the
intervention: space for water storage is needed to
provide enough water storage capacity after the
groundwater levels are raised. Also, the ‘new types
of land-use’ is different from the other intervention.
This is not a pure technical intervention, but clearly
more a functional change. The proposed soil
subsidence mitigation measures are:
1.
2.
3.
4.
5.
6.

Groundwater level separation
New water drainage system
Water supply during dry periods
Space for water storage
Adding ditches to the system
New types of land-use

These measures will be the starting point for to the
design process. To answer the research question
1: the impact of soil subsidence on the landscape
of Schokland is the loss of elevation of the island
formation and the threat for the archaeological
values. The measures that are available to
mitigate the soil subsidence is first of all raising
the groundwater levels supported by the list of six
needed sub-interventions.
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Figure 5.1: Approach RQ2

5. RQ2: Threatened archeological values of Schokland

Figure 5.2: The lighthouse of Schokland (1920-1940)
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5.1 Introduction
This chapter answers the following research question:

RQ2: Which historical and archaeological values
of the landscape of Schokland are threatened and
which time layers do they represent?

After identifying the problem of soil subsidence in
the landscape of Schokland in Research Question,
this research question focuses on the specific
threatened archaeological values. This specific
knowledge will be useful in the design process,
for example to make decision on where the
interventions need to take place. After identifying
the specific threatened archaeological values, this
chapter explains how these values are embedded
in the history of Schokland. Information on what role
the archaeological traces played in the historical
development of Schokland will be addressed.

Structure of the chapter
This chapter is structured through narrowing down
the information and providing more detailed
information every paragraph. This is important to first
understand the complete story of the landscape of
Schokland, before providing practical knowledge
for the design phase. The chapter also aims to
narrow down in scale, in the first part the general
landscape development of the Noordoostpolder
region will be explained. This is followed by narrowing
down to the developments of Schokland itself and
identifying the areas that will be threatened by the
soil subsidence the most. In the end of Research
Question 2 detailed information on the critical
archaeological zones will be provided. This all is
important to create the full picture of the historical
landscape development of Schokland, but it will
provide very specific information that is needed for
the eventual design chapter.

5.1 Introduction
5.2 Landscape development of Schokland
5.2.1 Abiotic /biotic
5.2.2 Anthropogenic
5.2.3 Identifying historical layers
5.3 Where can archaeological values be found
5.4 Where are the vulnerable archaeological values
5.5 Which historical and archaeological values of the landscape
of Schokland are threatened?
5.6 Detailed archaeological information
5.6.1. Archaeological Zone Zuidpunt
5.6.2 Archaeological zone Schokkerbos
5.6.3 Archaeological zone Oud-Emmeloord
5.7 Conclusion RQ2

Figure 5.1.1: The structure of this chapter
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5.2 The landscape development of Schokland
To understand how the landscape of Schokland
developed over time, the approach of the
landscape biography will be used. Within the
landscape biography there are two-layer
approaches available. First, there is a division
between abiotic, biotic, and anthropogenic layers.
Second, there is a division between historical timelayers, where important events mark the beginning
or end of a certain time-layer. To understand
the anthropogenic layer of Schokland, first the
abiotic and biotic layers of Schokland need
to be explained. Until the reclamation of the
Noordoostpolder, people were always adapting
to natural processes and changes. In the end, the
division between anthropogenic and biotic and
abiotic is not so clear anymore. The reclamation of
the Noordoostpolder is clearly an anthropogenic
intervention to the landscape, this started current
problems like soil subsidence in the landscape of
Schokland, but should we see this as abiotic, biotic,
or anthropogenic?

Figure 5.2.1: Geological timescale (Ten Anscher et al., 2018)
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5.2.1. Abiotic and biotic landscape
Development of Schokland
The relevant abiotic and biotic landscape
development of Schokland begins during the Saale
glaciation period, 180.000 to 130.000 years ago.
Enormous sheets of ice covered the landscape
of Schokland. The force of this ice sheet pushed
ridges and glacial basins in the landscape of
the Netherlands. Around these elevated ridges,
a boulder clay formation started to form. In the
underground of the Noordoostpolder a boulder clay
formation is formed on the line of Urk and Schokland
(Gotje, 2014). After the penultimate glacial period,
a warmer period started: the Eemian. During this
warmer period, the sea reached the area of the
Noordoostpolder, resulting in the deposition of peat
and clay. The landscape of Schokland was located
in the middle of the Rhine-delta, the river streams
deposited peat and clay. Traces of these layers are
still present in the underground layers (Gotje, 2014).
After the Eemian, the last glacial period had its
influence on the landscape of Schokland: the
weichselian glacial period (120.000 to 10.000 years
ago). During this glacial period, the ice formation
did not reach the Netherlands. The low sea-levels
and the intense cold opened the landscape and
caused a decrease in vegetation. Influenced by
the wind, the landscape was covered by a sand
layer. This sand layer evened out most of the
elevation. The end-result of the weichselian glacial
period on the landscape of the Noordoostpolder
was a flat landscape with only the elevated boulder
clay formation of Urk and Schokland (Gotje, 2014).
During the last phase of the Weichselian period,
‘the Younger Drias’ (12,900 to 11,700 years), the river
dunes started to form. During this relative colder
phase in the glacial period, sand from the bare river

9000 BC
Figure 5.2.1.1: Palaeogeographical map of the Netherlands (RCE, 2020)

3850 BC
Figure 5.2.1.2: Palaeogeographical map of the Netherlands (RCE, 2020)
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basins blew into river dunes. Today, these river dunes
are still visible in the underground of Schokland.
After the last ice age (Holocene), melting ice
sheets turned the surroundings of Schokland into a
landscape dominated by rivers (Ten Anscher, 2012).
On the north side of Schokland the Oer-Vecht and
on the southside the IJssel, both of these rivers belong
to the Rhine-delta. These rivers changed the lowlying landscape into a diverse and fertile landscape
dominated by forests. Over time, rising temperatures
caused a rise of sea levels. This resulted in the fact
that rivers around Schokland had more trouble with
the discharge of water towards the North Sea. The
low-lying areas became wetter and lakes started to
form. The Pleistocene landscape is slowly inundating
by the rising sea levels and wet vegetations start to
form a growing peat layer. Forest vegetations are
disappearing while reed and sedge take over.

1500 BC
Figure 5.2.1.3: Palaeogeographical map of the Netherlands (RCE, 2020)

Around 5000 BC the frequent intrusion of the sea
starts to impact the landscape of Schokland and
the Noordoostpolder. During these intrusions, clay is
deposited in the river streams and low-lying areas.
In some of the unimpacted areas, the formation
of peat continuous. Around 3700 BC, the sea has
opened a gateway to the area of Schokland,
through the opening of North-Holland. The sea
now intrudes the peat formations, evidence from
this event is the peat formation layers with clay
deposition pushed into them (Gotje, 2014).
Around 3000 BC the landscape of Schokland was
inundating further, the rivers could not discharge
the water to the sea and the landscape was almost
completely covered by sedge vegetation. Only
800 AD
Figure 5.2.1.4: Palaeogeographical map of the Netherlands (RCE, 2020)

46
5000 BC

3000 BC

3700 BC

1700 BC

on the higher boulder clay formations of Urk and
Schokland forest vegetation could grow. Around
1500 BC there was no connection between the rivers
and the sea anymore, this resulted in a swampy
open landscape with lakes and dominantly peat
vegetation. Through erosion the lakes became
what we now call the Flevo Lake or Almere lake.
These lakes are the predecessor of the Zuiderzee
and Ijsselmeer. After 500 AD the Zuiderzee came in
connection with the North Sea again. During storms,
most of the peat formations got flushed away,
causing Schokland to become an island (Gotje,
2014).

Figure 5.2.1.5: Detailed biotic landscape development of the Noordoostpolder (Ten Anscher, 2012; Gotje, 2014)
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To sum up the abiotic and biotic landscape
development of Schokland and its surroundings.
The landscape of Schokland was formed and
shaped by changing water conditions. During the
Eemian glacial period the ice sheets formed the
boulder clay formations around Schokland. During
the Weichselian glacial period the river dunes were

formed. After the final glacial period, the rising sea
levels induced the growth of peat in the surroundings
of Schokland, and with the intrusions from the
sea a sea-clay layer was deposited on top of the
peat. This results in the now slightly different soil of
Schokland, with the clay on peat soil, compared to
the normal clay soil of the Noordoostpolder. Figure

5.2.1.6 shows the palaeogeographical landscape
development of Schokland in comparison with the
sea level relative with the current sea level.

Figure 5.2.1.6: Palaeogeographical development of the Noordoostpolder in comparison to the global sea level rise
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5.2.2 Antropogenic adaptation to the
changing landscape
From paragraph 5.5.1: The abiotic and biotic
landscape development of Schokland, the
conclusion can be drawn that the landscape
of Schokland was constantly changing. The
introduction of people in Schokland was around
12.000 before now, this marks the beginning of
an era where people start to leave their traces in
the landscape. The anthropogenic adaptation
to this changing landscape will be told through a
sequence of time layers.
The introduction of people in the landscape
of Schokland was around 12.000 years before
now, during the late glacial in the Weichselian
(palaeolithic) (Van Hezel & Pol, 2008). During
this time people visited the island as hunter and
gatherers. The people lived in hunting camps and
therefore they did not permanently live in the area
(Van Heeringen, Mauro & Smit, 2004). Traces from
this era are found on P14, this is a site on the northeast side of Schokland. For the first inhabitants it
was important to settle on the higher elevated
parts in the landscape, these were the boulder clay
formation and the river dunes in the surroundings
of Schokland. Figure 5.2.2.1 shows the locations of
the boulder clay formation and the river dune in
Schokland. For the first phase of human habitation
in the landscape of Schokland the site P14 contains
the only traces (Ten Anscher, 2012).
Around 4400 BC onwards people start to settle in the
landscape of Schokland more permanently. The
settlements were concentrated on the high positions
in the landscape, during this time still the river dunes
and the boulder clay formation. This is due to the rise

in groundwater level, the low-lying wetland was less
suitable to live. The high elevation of the Pleistocene
deposits ensured a dry environment which led to a
high habitation potential (Ten Anscher, 2012). The
inhabitants of Schokland lived in houses and kept
domesticated animals and besides that lived from
small-scale agriculture (Van Heeringen, Mauro &
Smit, 2004). This situation of people living on the
elevated parts of Schokland remained until 1900
BC, after this moment the landscape became
wetter and made living more difficult.
After 1900 BC traces of human occupation in
Schokland become scarce. Therefore, there is not
much knowledge on human activity in this period
(Geurts, 2005). Archaeologists however debate on
whether Schokland is abandoned in this period.
During the Roman period there could have been a
colonisation of Schokland, due to the eroded peat
layer traces of this period cannot confirm this (Van
Heeringen, Mauro & Smit, 2004).

Figure 5.2.2.1: Location P14 and the river dunes

Around 800 AD humans move back to the
landscape of Schokland (Van Hezel & Pol, 2008).
This was possible due to several reasons. First the
natural circumstances changes, in the west of the
Netherlands a tidal inlet opened around 800 AD,
which resulted in natural drainage of Schokland and
its surroundings (Van den Biggelaar, et al., 2019). This
natural drainage provided a dryer situation to live
in for the inhabitants of Schokland. Secondly, the
population of Europe was growing, due to the use
of uninhabited land (Van Hezel & Pol, 2008).
The period after 800 AD can be seen as a turning
point in the landscape of Schokland. From this
point, people start to adapt the landscape for their
benefit. This results in traces of human settlements
and agricultural activities that were found from

Figure 5.2.2.2: An impression of the neolithical landscape
around P14 (Ten Anscher, 2012)
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this moment onwards (Geurts, 2005). This can also
be seen as the moment that the subsidence of
Schokland started. The exploitation of the landscape
resulted in the oxidation of the peat layer because
of oxidation, and the compression of the clay. This
made the landscape more and more vulnerable
to intrusion of the sea. Storm surges caused erosion
and the landscape of Schokland became smaller.
Multiple floods affected the liveability of Schokland,
and the circumstances became wetter (Van
den Biggelaar & Kluiving, 2015). The peninsula
of Schokland that is represented in figure 5.2.2.3
becomes smaller and finally Schokland becomes
separated from the mainland.
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Peoples reaction to these changing conditions was
primarily trying to elevate the living environment
by creating artificial mounds. The creation of
these artificial mounds starts directly after the
reoccupation of Schokland around 800 AD (Van
Popta & Aaldersberg, 2016). Starting small, the
elevated mounds become bigger overtime. The
main building material for these mounds was
the clay extracted from the topsoil (Van Popta &
Aaldersberg, 2016). During this time people use the
higher elevated areas for agriculture and the lower
wetlands for livestock (Van Hezel & Pol, 2008).
From 1000 AD onwards the storm surges and ongoing
erosion worsened the liveability of Schokland. To
protect themselves, the Schokkers had to make
intervention actively in the landscape to answer
the threat of the Zuiderzee. From the eleventh
and twelfth century, the inhabitants of Schokland
started to construct embankments (Van Popta
& Aaldersberg, 2016). First the embankments or
dikes connected the artificial mounds (Rijksinstituut
voor Natuurbeheer, 1989). Figure 5.2.2.3 shows
the shrinkage of Schokland from 800 AD till 1600
AD and the traces of the dikes. Based on the
archaeological finds, clay depositions, and

1600 AD

800 AD

1200 AD

1400 AD

Figure 5.2.2.3: Anthropogenic landscape development of Schokland
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remnants of embankments, a reconstruction of the
landscape around the middle-ages of Schokland
could be made (Van den Biggelaar et al., 2014).
Most of the archaeological finds were found
close to the former sea on the edges of the island.
Nowadays, there is an explanation that people were
living on the edges of the island, so the middle of
the island was optimised for agriculture or livestock
(Rijksinstituut voor Natuurbeheer, 1989). The intrusion
of the sea forced the inhabitants of Schokland to
create new dikes behind the older embankments.
Figure 5.2.2.3 shows the sequence of the dikes from
the sea towards the island of Schokland.

5.2.2.5 shows that these villages were located on
the east-side of Schokland. While the main threat
came for high water with the western storms, the
island of Schokland served as a buffer (Van Hezel
& Pol, 2008). The four mounds were constructed
at once, which suggests that around this time
the situation got worse rapidly. The sea had more
and more influence on the landscape making the
liveable space smaller (Van Hezel & Pol, 2008). The
predominant western winds and repetitive storms

Emmeloord

The intruding sea eroded the artificial mounds and
dikes once they were deserted. However, there
are still traces of the mounds and dikes that once
were inhabited. Aerial pictures from 1944 taken by
the Royal Air Force (figure 5.2.2.4) show clear traces
of the dikes on the east-side of Schokland (Van
Popta, 2015). The elevation map shows that these
traces are still somewhat present in the landscape
of Schokland nowadays. After the reclamation
of the Noordoostpolder, the subsidence of these
mounds and dikes was relatively low compared
to the surroundings. The sequences of elevated
mounds and dikes can be seen as an example of
how people influenced the landscape and were
influenced by the changing landscape as well.
The soil subsidence induced by human activity
increased the destructive impact of storms and
storm surges on the landscape of Schokland. On
the other side, man-made embankments protected
the landscape of Schokland.
Around 1500 AD larger artificial mounds were built
to provide a safe living environment for multiple
families. These larger mounds become the small
villages we nowadays know as Emmeloord,
Zuiderbuurt, Middelbuurt, and Zuidpunt. Figure

Middelbuurt

Zuiderbuurt

Zuidert

Figure 5.2.2.4: AHN analysis and RAF aerial pictures taken
in 1945, show the traces of the dikes and mounds in the
current landscape (Van Popta, 2015)

Figure 5.2.2.5: Schokland around 1600 AD, the mounds
become villages
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forced the inhabitants and livestock on the mounds.
Wooden poles were place on the east-side of the
island to protect the mounds from erosion (Van
Popta & Aaldersberg, 2016). The island became
more and more reduced into a landscape that
was only habitable on the four mounds. Storms and
erosion forced the inhabitants to constant enforce
the island by heightening the mounds, strengthen
the embankments and add wooden infrastructure
to protect it from the sea (Van Popta & Aaldersberg,
2016).

the mainland (Van Hezel & Pol, 2008). This clearly
marked the end of the constant battle of the
Schokkers against the water. After the evacuation,
Schokland served as a shelter place for ships on
the Zuiderzee. The constant storms in the Zuiderzee
were clearly not only problematic for the island of
Schokland, also ships that sailed on this sea often
got into trouble (Van Popta & Aaldersberg, 2016).
The northern harbour of Oud-Emmeloord often
functioned as a ‘safe haven’ for ships that got into

Besides adapting the landscape of Schokland, the
inhabitants were forced to stop around 1600 AD with
agricultural activities and start making a living from
fishing (Geurts, 2005). The reduced island was too
small and wet for any profitable agricultural activity.
Westside stone protection
A final attempt to keep the island
of Schokland
liveable was executed around 1800 AD. Plans
were made to create a stone dike on the westside of Schokland. The existing wooden poles were
damaged by storms and poleworms (Van den
Biggelaar & Pieters, 2012) and needed replacement.
A combination of wood and stone needed to
protect the inhabitants from the constant threat
of the water. While the island itself became wetter
over the years, the water protection infrastructure
became the important walking routes over the
island. On the west-side of Schokland a more solid
‘Aardglooiing’ (figure 5.2.2.7) was constructed and
on the east-side a ‘loopkistendam’ (figure 5.2.2.8)
functioned as water protectionEastside
and dam
walking path
(Van Hezel & Pol, 2008).

Living on the island of Schokland became more
and more surviving. Not only the constant storms
battered the people of Schokland, poverty, due
to the isolation of the island was growing. In 1859
this led to the evacuation of Schokland. The costs
to maintain the island became too much and the
government decided to transfer the Schokkers to
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Figure 5.2.2.6:Elevation of the village mound Zuiderbuurt
(Kracht, 2020)
Westside stone protection

Figure 5.2.2.7: Section of the ‘Aardglooiing on the westside of Schokland
Eastside dam

Figure 5.2.2.8: Section of the ‘Loopkistendam on the
east-side of Schokland

Figure 5.2.2.9: Schokland around 1850, the artificial
protection to the sea on the east and west-side of
Schokland
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trouble.
In 1932 the Afsluitdijk was completed and from this
moment the Zuiderzee became the freshwater lake
the Ijsselmeer (Neefjes & Bleumink, 2017). Within
the former Zuiderzee large land-reclamations
turned the bottom of the sea into arable land.
Schokland became part of the Noordoostpolder, a
landscape that was inspired by modernistic ideas.
This resulted in a landscape plan that was based on
the central-places theory, a hierarchical planning
of the villages that needed to be developed. The
central place Emmeloord became surrounded by
ten smaller villages, these villages were surrounded
by a large amount of farmland. The landscape of
the Noordoostpolder was designed rationally, this
meant that geometrical lines and shapes were
predominant. The new inhabitants, or ‘Polder
Pioneers’ are often compared to the first inhabitants
of the medieval landscape around 800 AD (Van
Hezel & Pol, 2008)

(UNESCO, 1995). Besides a growing publicity, the
World Heritage title comes with restrictions and
duties. The former island has been intensively
managed since 1995 to maintain the nature on the
island and preserve the archaeological remains in
the soil (Van Lier, 2015). This led to the first phase
of soil subsidence mitigation in 2003 (Huisman &
Mauro, 2013). The adjacent lots on the east-side
of Schokland were transformed to wet nature for
the protection of the archaeological values of
Schokland. This could not prevent that the island of
Schokland already subsided about 1,5 meters, while
the surrounding landscape only subsided 0,4 meter
(Geurts, 2005). Soil subsidence seems to become the
next battle against or with the water for Schokland.

Planted vegetation border
Wet nature development
UNESCO BORDER

0

100

200

300

400m

The incorporation of Schokland into this rational
landscape was part of the discussion by planner
and landscape architects. The final decision was to
highlight the edges of Schokland with vegetation
to preserve the ‘idea of an island’ (Feddes et al.,
2012). On the less fertile soil, trees were planted.
Especially on the former glacial till, were the subsoil
consists of boulder clay that makes the area
unsuitable for agriculture (Van Hezel & Pol, 2008).
The reclamation of the land surrounding Schokland
lead to subsidence.
In 1995 Schokland became the first World Heritage
site of the Netherlands. The representation of the
‘Constant battle against the Water’ and the rich
historical and archaeological values that are
present, were important factors for this designation

Figure 5.2.2.10: The shape of the island is accentuated by
the surrounding vegetation (Ten Anscher, 2012)

Figure 5.2.2.10: The shape of the island is accentuated by
the surrounding vegetation (Ten Anscher, 2012)

5.2.3 Identifying historical layers
To structure the historical landscape development
of Schokland, the theory on the landscape
biography is used to divide the history in layers.
Part of the landscape biography is the possibility
to divide the developing landscape into historical
time layers. This can be useful to identify certain
‘key-landscapes’ (Meijles & Spek, 2009). Paragraph
5.2.1 provided information on the abiotic and biotic
landscape development from 180.000 years ago till
now and paragraph 5.2.2 provided the information
on the anthropogenic landscape developments.
Together these layers tell something about the
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development of Schokland. Pivotal moments in
the landscape development mark the beginning
and the end of certain historical time layers. The
historical layers are defined by a great variety of
sources, but it is mostly based on Van Hezel and Pol
(2008) ‘Leven met water: Schokland en omgeving’.
This book on the historical developments of
Schokland is chronologically ordered and provides
important input for the historical layers that are
identified for this thesis. Figure 5.3.1 shows the seven
historical layers, displayed in the abiotic and biotic
landscape development timeline. Figure 5.3.2 shows

Figure 5.3.1: Biotic and abiotic landscape development of Schokland

anthropogenic landscape development timeline
with the seven historical layers.
The historical layers will be used in this thesis to
tell the history behind the archaeological values
of Schokland. The archaeological values will be
linked to the historical layers to understand the
background of these values. In this way the history
behind the archaeological layers can be used
in the design question. Finally, the goal is that the
visitors of Schokland can understand the history
behind the archaeological values and why they will
be protected in the design.
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Figure 5.3.2: Antropogenic adaptation to the changing landscape of Schokland
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5.3 Where can archaeological values be important factor in the formation of the landscape
of Schokland, but also made the landscape a
found?
suitable location for humans to settle (Ten Anscher,
The UNESCO World Heritage landscape of
Schokland contains valuable traces that date back
to the prehistory. The most important archaeological
values are on the location where people settled.
These suitable locations for settlement were
determined by the following factors (Gotje, 2010).
-

Dry places to settle
Distance to a river
Types of available vegetation

Dry elevated parts

The prehistorical landscape of Schokland was
located in the delta of what we now call the IJssel
river. This low-lying landscape was dominated and
formed by the IJssel river and its branches. Dry
circumstances were a need for the first settlers in
the landscape of Schokland. For this reason, the
elevated river dunes were suitable locations to
settle. Also, the boulder clay formation located on
the west-side of Schokland was a suitable location
to settle. From these dry patches of land, the
inhabitants of Schokland were able to explore their
surroundings. Large dry areas were preferred above
smaller patches, while this made the chance for the
hunters and gatherers to fulfil their basic needs. In a
later stadium, the dry elevated parts of Schokland
were used for agricultural purposes (Gotje, 2010).

2012). Figure 5.3.1 shows the trace of the Vecht river
on the north side of Schokland.

Types of available vegetation

The available vegetation in the landscape of
Schokland was an important factor for settlement
(Ten Anscher, 2012). The prehistorical huntergatherers were depending on their surroundings to
provide enough edible vegetation to survive. For
example, the presence of forests could provide the
inhabitants of the landscape of Schokland wood
as a building material for living or transportation.
(Gotje, 2010; Ten Anscher, 2012)

Conclusion 5.3

Combining the important factors for settling in the
landscape of Schokland with the map in Figure 5.3.1,
in this figure the river dunes on the north, middle and
south tip of the island are displayed. These higher
elevated parts in the landscape were important
locations for settlements. Subsequently, there is a
high density of archaeological finds in these three
areas (Gotje, 2010).

Distance to a river

While dry feet were an important factor in finding a
location to settle, the distance to the river was an
important factor as well. The river provided food and
a mode of transportation through the landscape
of Schokland. Therefore, the Vecht river was an

Figure 5.3.1: Archeological monuments around Schokland
(Gotje, 2010)
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5.4 Where are the vulnerable
archaeological values?
The landscape of Schokland contains a great variety
of archaeological values. These archaeological
values need protection from the subsiding soil.
Paragraph 5.3 explained where the locations are that
have high chances of containing archaeological
values. This paragraph will explain where the
archaeological values will be threatened by the
ongoing soil subsidence and agricultural activities.
The current valuable archaeological collection of
Schokland date back to the prehistory and has
always been vulnerable to changing circumstances
in the landscape. Intrusion of the sea during storms
have already affected these archaeological
traces partly. Besides this, the suitable location
for habitation experiences constant change and
adaptations by the inhabitants through different time
periods. This constant adaptation has also affected
the readability of parts of the archaeological
collection (Gotje, 2010). This paragraph explains
what processes threaten the archaeological values
and in what areas this is most critical. The end-result
of this paragraph is a map with the areas that are
threatened most and what specific archaeological
value are in danger.

Threat by agricultural activities
Agricultural activities, such as levelling and
ploughing activities threat the archaeological
collection at the locations where the archive is
close to the surface. Damage from ploughing
activities concerns the areas where the sand layer
is within the first 50 meters from the surface. This
occurs at the places where the river dunes are
located (Gotje, 2010). Some of the dune tops are
already eroded directly after the reclamation of the
Noordoostpolder. These dune tops were already

Figure 5.4.1.: Vulnerable location for
ploughing activities (Gotje, 2010)

Figure 5.4.2.: Vulnerable location for
current water levels (Gotje, 2010)

partly damaged by the activities of the Zuiderzee
before the reclamation. Through the later setting
of the soil, the archaeological archive got closer
to the reach of the farmer’s plough. Therefore,
important archaeological traces are more and
more threatened while they are most of the time
on the flanks of these river dune formations. The
archaeological collection is threatened in the area
where the sand layer is above -5 meter NAP (figure
5.3.2). Locally, also deeper archaeological values
can be threatened. Without any interventions, the

Figure 5.4.3.:
(Gotje, 2010)

Combined

threat

soil subsidence will continue the coming years.
In 2050, the sand layer that is within a depth of -6
meter NAP will be threatened (Gotje, 2010; Gotje,
2014). From paragraph 5.3 we concluded that the
river dunes contain a lot of archaeological values, in
the scenario that the coming years the subsidence
will continue, a part of the archaeological values
will get lost over time by agricultural activities. Figure
5.4.1 shows what locations have the highest threat
from agricultural activities like ploughing, predicted
for 2010 and 2050.

57

Threat by low grondwater levels
Organic traces like bones and rests of plants are
sensitive for dehydration and oxidation as the air
penetrates the soil (Gotje, 2010). The more the
archaeological traces reach above groundwater
level, the more and the faster they degrade. Within
the dewatered zone, activity of soil life can speed
up the degradation process. For the UNESCO World
Heritage landscape of Schokland, this means that
the archaeological collection is threatened in
all the areas where the sand layer from the latest
glacial period is above the lowest groundwater
level (GLG). Without any adaptation in the local
water management this will continue for the coming
years. In the soil layers between the GLG and the
GHG the degradation may be less; this depends on
the degree of dehydration and the aeration of the
soil.
The degree of dehydration and aeration of the soil
depends on the composition of the topsoil layer (clay
or peat). In figure 5.4.2 the threatened settlement
locations are displayed. Specifically, for the peat
layers count, oxidation will always continue as long
as the groundwater level is lower than the land’s
surface. This means that the oxidation of peat in
the landscape of Schokland cannot be prevented
completely, however it can be slowed down (Gotje,
2010). Figure 5.4.2 shows in what locations around
Schokland currently the archaeological values
are between the highest (GHG) and lowest (GLG)
groundwater levels. These are the light-coloured
zones. The darker areas represent the locations
where the archaeological collection is above the
highest (GHG) groundwater level. These are the
more critical areas.

Figure 5.4.4: Demanded groundwater levels to conserve the important archaeological values.
(Gotje, 2010)

What groundwater levels are needed
Figure 5.4.4 shows that the most important part of
the archaeological collection can be protected
when the groundwater levels are raised to a GLG
of -4 meter NAP. The oxidation of peat cannot be
prevented in this scenario. This counts for the areas

along the river dunes in the north of Schokland
and the south of Schokland. Also, the area around
the boulder clay formation on the west-side of
Schokland. On these locations the archaeological
collection is threatened since the reclamation
of the Noordoostpolder. Next to the elevation of
the groundwater levels, ending the agricultural
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activities as ploughing and egalisation will prevent
the inorganic traces from degradation. In the end,
the implementation of these elevated groundwater
levels (GLG -4 m NAP) in the critical archaeological
zones, will preserve the important archaeological
traces only. The surrounding traces will inevitably
degrade. In the end the identification of which
important archaeological values, that have a
meaning for the history of Schokland, is valuable for
the research. So there is possibility of focusing on the
three threatened areas in the North of Schokland,
the boulder clay formation of the Schokkerbos,
and the threatened area in the south only. In this
way the subsidence of the island itself will not be
stopped. To prevent the island of Schokland from
subsiding entirely, the whole UNESCO zone needs
higher groundwater levels (Gotje, 2010). A massive
agricultural loss of land will be the conclusion of this.

Threatened zone Oud-Emmeloord

Conclusion 5.4: Three vulnerable zones
From the archaeological analysis by Gotje
(2010), three zones can be designated where
the archaeological values are threatened most.
These three zones are located on the north-side of
Schokland, around the Schokkerbos on the westside, and on the southside of Schokland. These three
zones have all in common that the archaeological
collection is relatively high in the underground, so
agricultural activities can harm this collection in the
coming years. Besides this, the river dune formation
indicates a high probability chance to find important
archaeological values in the underground. The
three zones are depicted in figure 5.3.4. For this
research question, the focus will be more on the
three zones. Paragraph 5.6 will provide the most
detailed information on the specific archaeological
values for each of the three zones.

Threatened zone Schokkerbos
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Figure 5.3.4: Location of the three threatened archeological zones

Threatened zone Zuidpunt

5.5 Which historical and archaeological values
of the landscape of Schokland are threatened?
Introduction

The locations of archaeological values are described
in 5.3. The focus on where the archaeological values
are threatened is described in paragraph 5.4. This
part will focus on which specific archaeological
elements are threatened by soil subsidence and
agricultural land-use. For each of the threatened
value, the location will be given. Besides this, the link
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to the historical layer will be made. This in order to
understand from which moment in the landscape
development of Schokland, the values come from.
Furthermore, the archaeological relevance of the
values will be explained. Finally, the presence and
visibility of the values in the current landscape of
Schokland will be clarified.

- Location of the archaeological values
- Which historical layer is it linked to
- Archaeological relevance
- What is visible in the current landscape?

Threatened values:

Historical layer:

2

1. Riverdunes
LAYER 2: Early and middle holocene
(8000- 1000 BC)

4

2. Traces of Medieval settlements
LAYER 4: From farmers to fishermen (790- 1660 AD)

3. Elevation of the island in the landscape
LAYER 5: The island of Schokland (1660-1795)
LAYER 6: Hope, fear and evacuation (1795-1945)
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1. River Dunes

In paragraph 5.1 the historical landscape
development of Schokland and the importance of
the river dunes for the first inhabitants of Schokland
are already addressed. Together with the boulder
clay formation of the Schokkerbos, the river dunes
on the north and south-side of Schokland were high
and firm enough for the first settlers. These hunter
gatherers profited from the diverse river-landscape
that dominated in the surroundings of Schokland.
The second time-layer (8000- 1000 BC) can be seen
as the moment in the history of Schokland that
people settled on the river dunes in Schokland. A lot
of vital archaeological information from these first
settlers can be extracted, while the transition from
hunter-gatherers towards small-scale agriculture
can be noticed on the river dunes. The river dunes
store a lot of archaeological values and information.
However, the subsidence of the soil makes these
prehistoric river dunes vulnerable for continuous
ploughing activities. With the soil subsiding, the

180.000 BC

8.000 BC

1. Late Pleistocene (180.000 - 8.000 BC)

1000 BC

2. Early and Middle Holocene
(8000 - 1000 BC)

damage of agricultural activities cuts deeper into
the archaeological collection. The archaeological
value of the river dunes would almost completely
be lost after disturbance. Unfortunately, these
archaeological important high elevated river dunes
are now also higher elevated in the soil archive of
Schokland. This makes these important settlement
locations (5.2), which have an archaeological
important function, more vulnerable for soil
subsidence and agricultural activities. Problems
occur on locations where the prehistorical sand
layer is higher than 50 cm below surface (Gotje,
2010). Figure 5.5.1 shows a fragment of a river dune
that is discovered during digging activities. This
shows how close these archaeological values are
to the surface.

P14

Threatened archaeological zones
Traces of river dunes
Traces of human settlements

0

Figure 5.5.1: Remnants of a riverdune in Schokland (Van
Balen, 2008)
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Figure 5.5.2: Traces of river dunes around Schokland
1795 AD

5. The Island of
Schokland (1660-1795 AD)

1945 AD

6. Hope, fear and
evacuation (1795 – 1945)

2020 AD

7. World heritage in new land
(1945-2020)
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2. Traces of Medieval settlements

After the re-introduction of people in the landscape
of Schokland, the settlers adapted the landscape for
their safety. In the current landscape of Schokland
there are multiple traces of medieval settlements,
such as elevated artificial mounds and dikes. Besides
this, there are traces of maritime archaeological
objects from this era. All these valuable traces of
settlements and human activities are conserved
in the topsoil layer of Schokland (Gotje, 2014). This
makes these objects vulnerable for agricultural
activities such as ploughing and dewatering
(Gotje, 2010). These traces can be found all around
Schokland, while the system of dikes and mounds
was part of the medieval system that needed
to protect the landscape of Schokland. Figure
5.5.4 show the abundance of medieval dikes and
mounds around Schokland.
These archaeological traces are relevant while
they tell the story of how the settlers in the Zuiderzee
area started to adapt the peat landscape to make
it liveable and profitable (Neefjes & Bleumink,
180.000 BC

8.000 BC

1. Late Pleistocene (180.000 - 8.000 BC)

1000 BC

2. Early and Middle Holocene
(8000 - 1000 BC)

2017). Unfortunately, the traces largely consist of
organically traces that are prone to oxidation in the
current circumstances of the Noordoostpolder. In
some places these medieval traces of habitation
have already been damaged or disturbed. After
the land reclamation of the Noordoostpolder,
multiple soil subsidence processes have negatively
influenced the qualities of these traces. In the
situation where the medieval traces are above
groundwater level, oxidation, and compaction
degraded these traces. Without any intervention,
this process will continue (Gotje, 2010). The main
solution to save these medieval traces are the
introduction of higher groundwater levels (Gotje,
2010; Mouwen et al, 2017). Prohibiting agricultural
activities like ploughing will also save these medieval
traces from any further disturbance (Gotje, 2010).
Figure 5.5.3 shows a remnant of a medieval peatdike, to conserve these remnants the groundwater
level has to be raised.
Arable land
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Elevated mounts
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Figure 5.5.3: Trace of a ‘peat-dike’ found in the
landscape of Schokland (Van Balen, 2008)
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3. Elevation of the island in the landscape

The dewatering for agricultural purposes has an
influence on the elevation of the landscape (Gotje,
2010). Because of the weak peat layer and the low
groundwater levels, the soil base of Schokland is
setting and oxidating. Setting of the soil means that
the heavy weight from above put pressure on the
water and oxygen containing pores inducing the
subsidence of the soil. Oxidation is the process that
converts the organic (peat) layer into CO2 with the
interference of oxygen, mainly caused when the
organic layer is above groundwater level. After the
land reclamation in the 1940s until the 1960s the
elevation of the former island of Schokland subsided
4 cm per year. After the 1960 this continued with 1 cm
per year, resulting in the predicted disappearance
of elevation differences between the island and
its surrounding in 2050 (Gotje, 2014). The elevation
of the island consists of the elevated peat soil
formation and man-made land enforcement,
the terpen on the east side of the island. With the
loss of the peat soil formation on the island, the
characteristic idea of an elevated land formation
above the landscape of the Noordoostpolder will
disappear. The elevated mounds will remain the
higher pitched elements in the landscape, but over
time these important archaeological monuments
will disappear without any intervention. The current
180.000 BC

8.000 BC

1. Late Pleistocene (180.000 - 8.000 BC)
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elevation of Schokland is the shape of the last
centuries of Schokland as an island. The current
shape was formed around 1650, influenced by
storms from the North Sea. Schokland remained an
island until the creation of the Noordoostpolder in
the 1940s. This means that the historical layers 5 and
6 are linked to this archaeological and historical
value.

1000 BC

2. Early and Middle Holocene
(8000 - 1000 BC)

While the subsidence of the island formation
already changed the elevation of Schokland, the
terpen ridge on the east-side of Schokland contains
the most significant elevation differences. The
terpen ridge is historically relevant while it tells how
the inhabitants of the island have adapted and
worked together to keep Schokland habitable.
The formation of the terpen fall together with the
establishment of the village in Schokland (Ten
Anscher, 2012). Today the elevation is still clearly
visible in the landscape, even if the subsidence has
been intense (Gotje, 2014). Figure 5.5.6 shows the
smaller mound of Zuiderbuurt. The AHN elevation
map (figure 5.5.7) shows the elevation difference of
the island and the surrounding landscape.
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Figure 5.5.6.:Elevation of the village mound Zuiderbuurt
(Kracht, 2020)
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5.6 Detailed archaeological information
This paragraph will provide the most detailed
information needed for the design phase. The
design aims for working with the historical and
archaeological traces within the identified
three zones from paragraph 5.4. Detailed and
in-depth knowledge is needed on where and
what archaeological can be found within the
three threatened archaeological zones. The
identified zones are: Zuidpunt, Schokkerbos and
Oud-Emmeloord. These will each be described
individually. Paragraph 5.6.1 will describe the
detailed archaeological information in the Zuidpunt
area. Paragraph 5.6.2 describes the detailed
archaeological of the Schokkerbos area. Finally
paragraph 5.6.3 describes the archaeological
information of the Oud-Emmeloord area. Figure
5.6.1 shows the locations of the zones.

Threatened zone Oud-Emmeloord

Threatened zone Schokkerbos
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Figure 5.6.1: The three zones that will be researched individually.

Threatened zone Zuidpunt
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5.6.1. Archaeological Zone
Zuidpunt
Introduction
The outcomes of paragraph 5.4 have identified
the locations around Schokland that urges an
intervention on behalf of the archaeological values
located in this area. The first intervention zone is
Zuidpunt. This area is located between the south tip
of Schokland and the IJsselmeer dike. The presence
of river dunes above the current groundwater levels
is the main reason to make interventions in this area.
Furthermore, there are traces of dikes and mounds
in this area. The base for the interventions in this area
is detailed research on the archaeological values in
this area and the outcome of the soil subsidence
mitigation measures from research question one.

Archaeological founds Zuidpunt
For the southside of Schokland research has been
conducted on the height of the Pleistocene layer.
This detailed research will be used as a starting point
for the eventual design. Detailed research is helpful
to locate and identify the important archaeological
elements that are conserved in the soil of Schokland.
In-depth archaeological research on this part of
Schokland has identified 5 layers. From the bottom
to the top these layers are (De Boer, 2014):
1.
2.
3.
4.
5.

Pleistocene sand layer
Peat layer
Depositions from tide movement
Peat layer
Maritime depositions from Zuiderzee

Figure 5.6.1.1: The height of the pleistocene sand layer (De Boer, 2014)

Pleistocene sand layer
Research from De Boer (2014) shows that the river
dunes consist of multiple landscape compartments.
On parcel E170 (Figure 5.6.1.1) there is a large-scale
historical river dune, the top of the dune is close to
the surface. This already led to the partial erosion of
the top compartment of this river dune formation.
Other parcels such as E173 and P68 contain river
dune formations that belong to the same formation
as the south tip of the former island of Schokland (De
Boer, 2014). The river dunes in parcel E173 and P68
have the same elevated position as parcel E170.
Inevitably, these river dunes deal with the same
issues as E170. The other researched parcels: P68 t/m
P66 en E174 t/m E172 have a diverging morphology.
The east-west orientated sand ridges are smaller (50

Figure 5.6.1.2: The critical zones for the archaeological
values (De Boer, 2014)

m wide) and the highest points of these dunes are
eroded. The southsides of these river dunes have
steep edges (>10%). The localisation of the highest
elevated dunes is accurate until 5 meters (De Boer,
2014).
The elevation of the river dunes gives information
on the habitation phases over time. The lowest
dunes (-7.5 m NAP) contain traces of about 4900
BC (Mesolithic). The highest elevated dunes (- 2.75
m NAP) contain the youngest traces from 20001800 BC. In this way a landscape development
can be reconstructed, and suggestions can be
made of the adaptation of the inhabitants to the
changing conditions (De Boer, 2014). The colour
range of Figure 5.6.1.3. shows the age of the
river dunes in the Zuidpunt area. The presence of
archaeological traces says something about the
use of the landscape over time. Charcoal, pottery
fragments, flintstones, and bone rests are indicators
of human settlements on the river dunes. The depth
of these traces tells us more about the time these
archaeological traces come from. The highest
found traces were pieces of flintstone and charcoal
from a depth of -3.57 m NAP (De Boer, 2014).
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Figure 5.6.1.3: The location of the river dunes in the Zuidpunt area (De Boer, 2014)

Medieval mounds and dikes
On parcels E174 and P66 traces of dikes and
mounds are found. While these traces are visible
from aerial pictures, archaeological drilling research
also located these medieval mounds and dikes.
Figure 5.6.1.4 shows the presence of a dike trace
on the southside of the south tip of Schokland (De
Boer, 2014). The elevated mounds are located
along the trace of the dike. This shows the system
of interventions that was needed for living in the
wetland of Schokland. Archaeological traces such
as building debris was found along the route of the
dike found on parcels E174 and P66 (De Boer, 2014).
The medieval mounds and dikes seem to correspond
with the elevated river dunes. A research bias can
be the reason for this statement while the river dune
complex is researched and analysis intensively,
compared to other areas.

Figure 5.6.1.4: Medieval traces in the Zuidpunt area (De Boer, 2014)
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Effects of elevated groundwater levels on
Zuidpunt area
To be able to determine the effect of groundwater
elevation for the mitigation of soil subsidence on
the archaeological values RAAP archaeology
has conducted a research. To define what
archaeological layers are threatened, the
underground of Zuidpunt is divided into four
zones (De Boer, 2014). Zone 1 consist of the river
dune complex that is already affected by soil
subsidence and land use. This zone is above the
lowest groundwater level (GLG), remnants of the
peat layer are already oxidised. The elevation of
the groundwater level will not have any benefit for
this zone, while the archaeological value is already
lost. Zone 2 contains the complete peat layer
that currently is located above the groundwater,
this means that the archaeological traces are
threatened. With an elevation of the groundwater
level, these peat layer will remain above the (GLG)
groundwater level, so even with future wetter
conditions, the archaeological traces of zone 2 will
remain vulnerable. Zone 3 contains the layers that

Figure 5.6.1.5: The critical zones for the archaeological
values (De Boer, 2014)

Figure 5.6.1.6 The elevation map of the Zuidpunt area(De Boer, 2014)

Figure 5.6.1.7: Elevation of archaeological collection in Zuidpunt (De Boer, 2014)
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are above the current low groundwater levels but
will be below the proposed groundwater level of
-4.20 m NAP. This zone can be protected by future
interventions on groundwater levels. Zone 4 entails
the archaeological collection below groundwater
level (GLG). In a future scenario with higher
groundwater levels, this zone will not be influenced
(De Boer, 2014).
A 5th zone can be determined as a layer with debris
and traces from habitation, these traces are often
found on the flanks of the river dunes. While the
height of the river dunes can be above or under
the proposed groundwater level of -4.20 m NAP
and -4.00 m NAP, the traces from the 5th zone can
be above or under groundwater level as well. This
means that some elements from this 5th layer can
be conserved, while other remnants will get lost
through oxidation (De Boer, 2014).
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5.6.2 Archaeological zone
Schokkerbos
Introduction
This archaeological zone entails the middle part
of Schokland, from the archaeological valuable
parcel P14 to the boulder clay formation where
the Schokkerbos is located. The elevation of the
boulder clay formation and the presence of
the Vecht river where important reasons for the
first inhabitants to settle here. Therefore, parcel
P14 and the surroundings of the Schokkerbos
contain important archaeological values. Where
these archaeological values are located will be
descripted in this paragraph.

Archaeological values Schokkerbos
The archaeological values of the Schokkerbos
area are different to the values of Zuidpunt. The
Schokkerbos area contains the boulder clay
formation. Currently, the Schokkerbos is located
on this boulder clay formation. Nowadays the
planted forest functions as a recreational element
in the landscape of Schokland. Flevolandschap
maintains a visitors’ centre in the Schokkerbos
and the Gesteentetuin is an experiential place
for children to learn about the Pleistocene history
of Schokland. Where the island of Schokland itself
explains more about the Holocene landscape
development. Furthermore, the Schokkerbos is
part of the landscape design and planning for
the Noordoostpolder. With clear ideas on how the
forest should enclose the island of Schokland, the
forest was planted. On the boulder clay formation,
different tree species were planted than on the
peat or clay soil types. The following archaeological
values can be found in the Schokkerbos area.

-

Boulder clay formation
Pleistocene sand layer
Peat layer
Depositions from tide movement
Peat layer
Maritime depositions from Zuiderzee

Schokkerbos area is in the peat and clay layers. While
the boulder clay formation under the Schokkerbos
was elevated in the early Holocene landscape of
Schokland, archaeologically important traces have
been found around the planted forest (Gotje, 2014).

Boulder clay formation
As described in the abiotic and biotic landscape
development of Schokland, the boulder clay
formations form the oldest landscape elements of
Schokland. During the Saale glacial period, the ice
formation crushed the boulder clay into elevated
formation. These formed the base for the further
landscape development of Schokland (Van Balen,
2008). Within the current landscape the boulder
clay formation under the Schokkerbos can hardly
be experienced. The slight elevation of the boulder
clay formation is shown in the elevation map in figure
5.6.2.1. The solid boulder clay layer Is less prone to
subsidence than its surroundings. The estimated
depth of the boulder clay formation is about 1
meter below the former sea bottom (Gotje, 2010).
The only subsidence that took place around the

Figure 5.6.2.2: Archeological monuments around
Schokland (Gotje, 2010)

Sand ridge
Boulder clay
P14

Figure 5.6.2.1: Elevation map of Schokkerbos (AHN, 2020)

Figure 5.6.2.3: The Schokkerbos with the underground soil
layers and the relation to P14

Location P14
Figure 6.5.2.2 shows that the boulder clay and river
dune formation of Schokland is connected to parcel
P14. This archaeologically important zone has been
a source of information on the first inhabitant of
Schokland. The proximity to the former Vecht river
and the elevation of the boulder clay formation
was an important reason for people to settle in this
parcel P14 (Ten Anscher, 2012).
During the creation of wet nature on the east-side
of Schokland around 2003, P14 became already
a protected archaeological zone. From 1957
archaeologists started to research P14, and from
this moment a lot of traces from early periods are
found. Thereby the most important traces are burial
places from the ‘Swifterbantcultuur’. Around 4500
– 3800 BC people were buried close to the Vecht
river in P14. Figure 5.6.2.5 shows a burial place, these
burial places tell a lot about how these people lived
(Ten Anscher, 2012). During the creation of the
hydrological zone on the east-side of Schokland
in 2003, the archaeological site of P14 got higher
groundwater levels (Huisman & Mauro, 2013).

Traces of dikes and mounds
Where the boulder clay formation was an important
trigger for the first inhabitants to live on the elevated
parts, during the middle ages the landscape around
the Schokkerbos became wetter again. The rising
sea levels and frequency of heavy storms forced
people to create elevated mounds. By combining
earth, rests of buildings, and organic waste, small
heaps were formed by the medieval settlers in
Schokland. These elevated mounds were often
connected to each other by dikes, these dikes were
created by a combination of peat and clay.
In the area of the Schokkerbos, there are not that
many traces of dikes and mounds. This can be
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explained by the fact that the elevated boulder
clay layer was already higher ground (Ten Anscher,
2012).

Schokkerbos design history
The Schokkerbos is a planted forest that was part
of the planting plan for the Noordoostpolder. The
forest was planted between 1951 and 1954 and
contains species like Sitka on the peat soil, Fraxinus
on clay soil, and Quercus on the boulder clay layer
(Van Blerck, 1989). The initial reason to plant the
Schokkerbos, was due to the fact that the boulder
clay layer provided insufficient circumstances for
agricultural land-use (Feddes et al., 2012). This is
what they called ‘reacting to the underground’.
During the development of the planting strategy of
Schokland, the Schokkerbos played in important role
in the visual context of the former island of Schokland
(Feddes et al., 2012). Several landscape designers
were involved in the designing of the planting
strategy for Schokland. For them was the biggest
question: how do we highlight the former island
in the future landscape of the Noordoostpolder?
Landscape designers as Bijhouwer, Pouderoyen
and Brandts were members of the ‘Schokland
commission’ and were responsible to create a vision
for the planting plan of Schokland (Van Blerck,
1989). The interplay between the planting of the
Schokkerbos and its surroundings was important for
the landscape designers of the Noordoostpolder.
The ‘closeness’ and the ‘idea’ of Schokland as
island needed to be conserved and magnified.
Eventually, they wanted to keep the surroundings
of Schokland as open as possible to create the
contrast with the densely planted vegetation of
Schokland (Feddes et al., 2012).

Figure 5.6.2.4: ‘Reacting to the underground’, visualized
by HNS Landscape Architects (HNS, 2004)

Figure 5.6.2.5: Reconstruction of a burial place, found in
P14 (Ten Anscher, 2012)
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5.6.3 Archaeological zone OudEmmeloord
Introduction
Located on the north-side of Schokland is the last
archaeological zone: ‘Oud-Emmeloord. Paragraph
5.4 concluded three vulnerable archaeological
zone, from which the area of Oud-Emmeloord is
one. Soil subsidence is an issue in this area due to the
oxidation and setting of the peat layers. These peat
layers grew in the lower areas created by the former
Vecht river (Hendriks, 2017). Figure 5.6.3.1 shows
that this area the underground layers were mainly
formed by the former Vecht river. The presence
of this river lead besides inducing the growth of
peat to the formation of river dunes and provided
a suitable location for settlement (Ten Anscher,
2012). The preservation of the archaeological
values in the Oud-Emmeloord area is needed
while the soil subsidence also takes place here
and the archaeological traces from the Vecht river
need to be protected. This paragraph will provide
more detailed information on what historical and
archaeological values can be found in the area of
Oud-Emmeloord on the north-side of Schokland.

Archaeological and historical values of
Oud-Emmeloord
On the northside of Schokland, the Pleistocene
layer is close to the surface. Research has been
conducted by RAAP Archaeologist on the depth
of this Pleistocene sand layer (Hendriks, 2017), figure
5.6.3.2 shows a map of the Pleistocene sand layer.
The traces of the abiotic landscape development

that took place on the side of Schokland is clearly
visible in this figure. The shape of the former Vecht
river is still visible in this map on the depth of the
Pleistocene sand layer. The traces within these
sand layers are from river dunes and ‘Oeverwallen’
formed by the streams of the Vecht river (Hendriks,
2017). Figure 5.6.3.2 show that these river dunes and
oeverwallen are located on the north side of the
Vecht river. The river dunes and the peat layers are
now threatened by soil subsidence. Through the
subsiding soil, agricultural activities can lead to the
degradation of the river dune formation. Besides the
river dunes, a great variety of traces from medieval
settlement is found. Figure 5.6.3.4 from Ten Anscher
et al., (2018) shows the geographical locations of
the dike and mounds. From the period after the
medieval settlements, the most important historical
elements are located on the island of Schokland
itself. For this area, the most important historical
element is the former harbour of Oud-Emmeloord.
Paragraph 5.2 explained that this harbour was a
safe place for ships in trouble on the Zuiderzee. This
paragraph will explain more specifically about the
landscape development of the harbour.

Remnants of the Vecht river
Archaeological research has been done on the
former Vecht river on the north-side of Schokland
(Gotje, 2014; Ten Anscher, 2012). The river provided
a transportation system and a source of food for the
inhabitants of Schokland. In this way the river has
left its abiotic and biotic traces, but it also contains
anthropogenic traces. The abiotic traces are the
formation of the river dunes during the last glacial
period (Weichselian). During this glacial period, the
wind had its influence in the formation of river dunes
(Gotje, 2014). These sand dunes are nowadays still
present in the underground of Schokland. In figure

Figure 5.6.3.1 The Vecht river on the north-side of
Schokland (Ten Anscher, 2012)

5.6.3.1 shows that the river dunes are visible as a
belt on the north of Schokland (Hendriks, 2017). The
height of these river dunes researched by RAAP
archaeologists is visible in figure 5.6.3.2. This detailed
information provides important starting points for the
development of a design for the Oud-Emmeloord
area.
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Peat layers as indicators
After the last glacial period (Weichselian) the
landscape of Schokland became more wet. This
resulted in the growth of peat, first in the low-lying
land along the Vecht river (Gotje, 2014). The lowest
parts of the land were filled-up first. After this, the
peat continued to over-grow the entire area (Ten
Anscher, 2012). Nowadays, the depth of the peat
layer can indicate where the former Vecht river
was located. However, due to the ongoing soil
subsidence, the peat layer on the north-side is
oxidating (Gotje, 2010).

Medieval traces of dikes and mounds
After the transformation from a landscape that
was first dominated and formed by the Vecht river,
increasing wet conditions induced the formation
of peat on the north side of Oud-Emmeloord.
In these wet conditions, living in this part of the
Netherlands was almost impossible. When around
800 AD people again start to settle in the landscape
of the Noordoostpolder, human interventions in
the landscape had to be made (Ten Anscher,
2012). These interventions consisted of elevated
mounds and dikes. The increasing sea level rise
forced people to move their settlement eastwards,
towards the island of Schokland. Abandoned dikes
and mounds were swallowed by the sea and still
visible in the underground of the surroundings of
Schokland (Van Balen, 2008). The locations of these
mounds and dikes are visible in figure 5.6.3.4. In this
part of Schokland the location of the river dunes
and the locations of the mounds and dikes overlap.
This makes sense, while the medieval inhabitants
looked for the highest and most stable locations in
the surroundings (Gotje, 2010). The geographical
spread of the mounds is visible in figure 5.6.3.4
the mounds are located close to each other and

Figure 5.6.3.2: Research on the depth of the pleistocene layer and the river dune formation on the North-side of
Schokland (Hendriks, 2017)

Figure 5.6.3.3: A fragment of a river dune in the North-side of Schokland (Van Balen, 2008)
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formed clusters or possible villages. The constant
battle against the water becomes very clear when
looking at the map of the mounds and dikes on the
north side of Schokland. A lot of the archaeological
traces are found close to the clusters of mounds.

Historical elements: the harbour of OudEmmeloord
Currently an important historical element in this
area, is the former harbour of Oud-Emmeloord. This
harbour is one of the few historical links to the island
economical history (Van Popta, 2015). The harbour
was an important element, while it connected
Schokland to the mainland. Also, this was the place
where fishing boats could sail of to the Zuiderzee.
Until the end of the 19th century, the harbour of
Schokland fulfilled an important need to provide a
safe haven for ship on the Zuiderzee (Van Popta,
2015). This is why the harbour was maintained and is
still partly intact nowadays (figure 5.6.3.6).
Oud-Emmeloord was the most densely populated
‘buurt’ of Schokland. The houses were built
compactly and sheltered from the continuous
western winds. After the evacuation of Schokland
in 1859, the harbour of Oud-Emmeloord remained
active. From this moment, the lighthouse and the fish
auction were the only buildings that were still in use
after the evacuation. Elm trees marked the locations
of the 87 houses that once were on the mound of
Oud-Emmeloord. Nowadays, the lighthouse (1901)
and the ‘Misthoornhuisje’ are the only buildings
left in Oud-Emmeloord (Van Popta, 2015). In 2004,
additions have been made to the former harbour,
with wooden walking decks and poles. The Elm trees
however could not stand the hydrological change
during the creation of the hydrological zones and
disappeared from the island the last ten years (Ten
Anscher et al., 2018).

Figure 5.6.3.4: Late medieval archaeological traces on the north side of Schokland (Ten Anscher et al., 2018)

Figure 5.6.3.5: Situation of the harbour of OudEmmeloord in 1924 with the characteristic Elm trees
(Spanvis.com)

Figure 5.6.3.6: Current situation of the remained harbour
of Oud-Emmeloord (Gemeente Noordoostpolder, 2019)
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5.7 Conclusion RQ2
RQ2: Which historical and archaeological values of
the landscape of Schokland are threatened and
which time layers do they represent
The first research question discussed what the
effects of soil subsidence are on the landscape
of Schokland and what possible measure for the
mitigation of soil subsidence can be. Research
question 2 provided the needed information on how
soil subsidence threatens the archaeological values
of the World Heritage landscape of Schokland.
The goal for the structure of this chapter was to
provide each paragraph more detailed information
on the archaeology of Schokland. The chapter
started of with a broad explanation on the
landscape development of Schokland (5.2). This
was structured with the help of the theory of the
landscape biography by Hidding, Kolen and Spek
(2001) and Meijles and Spek (2009). The division
in abiotic, biotic, and anthropogenic provided a
clear structure for the explanation of the historical
landscape development of Schokland. By dividing
the historical development into these three elements,
the close relation between the development
could be explained. Thereby the anthropogenic
reaction to the constant changing abiotic and
biotic landscape, is for the case of Schokland very
interesting. This is why Schokland is seen by UNESCO
(2020) as a symbol for ‘the constant battle against
the water’. While the design has the goal to show
how soil subsidence can be mitigated for the
preservation of the archaeological values in the

landscape of Schokland, a specification had to be
made in paragraph 5.3 on where the most important
archaeological traces are. This is approach from
the knowledge on the anthropogenic landscape
development in Schokland. This provides information
on what places have the highest probability of
storing important archaeological values. Especially
the river dune formation and the boulder clay
formation contain a high probability chance of
containing the archaeological values.
This conclusion from paragraph 5.3 provided
already useful input for the next paragraph.
Paragraph 5.4 focused on what specific areas will
have their archaeological collection threatened
be the process of soil subsidence. Most vulnerable
are the locations that have their archaeological
values close to the surface. Likewise, this is mostly
on the areas that contain traces of the river dunes.
The continuous soil subsidence and agricultural
activities will result in the dispersal of the river
dunes and archaeological traces (Gotje, 2010).
This is the case for three areas: The Zuidpunt area,
the Schokkerbos area, and the Oud-Emmeloord
area. Therefore paragraph 5.6 focused more on
the specific archaeological values in these three
locations or zones. Detailed information on the
specific zones is needed for the design question to
be able to make interventions in these areas.
Paragraph 5.5 identified which archaeological
values will be threatened by soil subsidence. This
is necessary for to answer the design question. The
archaeological values are each connected to a
certain time layer, identified in paragraph 5.2. The

Threatened zone Oud-Emmeloord

Threatened zone Schokkerbos

Archaeological threatened zones
UNESCO BORDER

0

100

200

300

400m

Figure 5.7.1: The three threatened zones that contain
the most important archaeological traces.

Threatened zone Zuidpunt
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link to the time layer will be necessary when making
interventions for the specific archaeological values.
The river dunes, the traces of medieval dikes and
mounds, and the elevation of the island are all
threatened by soil subsidence processes.
Finally, paragraph 5.6 provided detailed information
on the specific threatened archaeological zones:
The Zuidpunt area, the Schokkerbos area, and the

Oud-Emmeloord area. For each of these areas
there are unique elements that are linked to the
historical landscape development of Schokland.
The interventions for the mitigation of soil subsidence
will take place in these areas. Therefore, the
information on the historical and archaeological
elements will provide input for the design question
to link the mitigation measures to the history of each
zone.

Historical layer:

Threatened values:

2

1. Riverdunes
LAYER 2: Early and middle holocene
(8000- 1000 BC)

4

2. Traces of Medieval settlements
LAYER 4: From farmers to fishermen (790- 1660 AD)

3. Elevation of the island in the landscape
LAYER 5: The island of Schokland (1660-1795)
LAYER 6: Hope, fear and evacuation (1795-1945)

5

6
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Figure 6.1: Research approach design question

6. DQ: Designing for Schokland

Figure 6.2: Advertisement ‘Visit Schokland’ (https://www.holland.com/)
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6.1 Introduction
The design chapter will be used to test the obtained
knowledge from the two research questions in the
landscape of Schokland. Where the previous two
question had a research for design character,
the design question will have a research into
design character (Van den Brink et al., 2016). The
previous research questions provided the scientific
background and the needed knowledge for the
development of a design for the landscape of
Schokland. This design aims to mitigate the soil
subsidence to preserve the archaeological values
of Schokland. Therefore, the following research
question is formulated:
Design question: How can landscape design
enhance the experience of the historical and
archaeological values of Schokland, taking
measures against soil subsidence into account?
The research is a case-study on the landscape
of Schokland, therefore the research questions
were specified for the case of Schokland only. The
outcomes of the research and the design cannot
be implemented in another landscape directly.
However, the design can be an example on how
the mitigation of soil subsidence for the preservation
of archaeological values can look like. In this way,
the taken steps in the design process can be
inspirational for other landscapes dealing with the
same challenges.

Input RQ1 and RQ2
The input for the design chapter come from the two
previous research questions. Research Question
1 focused on what measures are available to
mitigate the subsidence of the soil. The outcome
of this question is a combination of six sub-

interventions that have to be taken to create a
hydrological situation with higher groundwater
levels. Introducing higher groundwater levels is
the most powerful tool to mitigate the subsidence
of the soil. Research Question 2 aimed to identify
the areas where the mitigation measures from
RQ1 need to be implemented. The identification
of these archaeological threatened zones has
succeeded by a thorough historical analysis and a
geological analysis. These analysis predicted which
archaeological values will be threatened and
where the archaeological collection is most likely to
be harmed without any intervention.

What will be explored in this design chapter?
How the soil subsidence mitigation measures
can be implemented in the landscape of Schokland
How the connection between the mitigation
measures and the archaeological values in the
landscape of Schokland can be made
How the connection between the
hydrological interventions and the recreational
landscape of Schokland can be made
To answer the design question, the design needs
to answer multiple smaller questions. Starting with
how the soil subsidence mitigation measures can
be implemented in the landscape of Schokland.
The implementation cannot be implemented
in the same way for the whole landscape of
Schokland. Each area has a different situation
and circumstances for hydrology, soil conditions
and archaeological values. Therefore, the
implementations will be explained for each area
specifically, and thereby the challenges for each
area will be addressed.
Another part of the design question is to show how

the connection between the mitigation measures
and the archaeological values in the landscape
of Schokland can be made. One of the goals for
the thesis is to create a landscape design where
the archaeological values can be experienced by
visitors, the interventions on behalf of the mitigation
of soil subsidence can be used to accentuate
the history of Schokland. This can be achieved
by making landscape interventions that highlight
certain historical values from different historical
layers.
While the World Heritage Landscape of Schokland
attracts visitors that are interested in the history behind
the former island, the link between the interventions
and the island itself is important. If this is done in the
right way, the recreational attraction of Schokland
can be expanded (Gemeente Noordoostpolder,
2019). During the design explanation, this link will be
addressed.

Structure of the design chapter
The design chapter starts with explaining the design
concept for the landscape of Schokland. This
will continue into the landscape structure plan of
Schokland. Within this proposed plan for the whole
landscape of Schokland, the design interventions
in the archaeological threatened zones will be
explained individually. After this, the recreational
link between the three archaeological zones and
the island of Schokland will be elaborated.
6.2
Design concept
6.3
Landscape structure plan
6.4
Intervention: Zuidpunt area
6.5
Intervention: Schokkerbos area
6.6
Intervention: Oud-Emmeloord
6.7
Recreational links between intervention
areas and the island

6.2 Spatial concept

77

Three intervention zones
The main objective for the design is the mitigation
of soil subsidence. Research question 2 identified
the locations where interventions in the landscape
are needed for its archaeological values. Research
question 1 provided the needed mitigation
measures to raise the groundwater levels in the
archaeological zones where this is needed. The
design focuses on three intervention zones around
Schokland. With these three zones, only the
important archaeological values will be preserved.
Archaeological values in other locations will not be
preserved and thus will degrade over time. Within
the three intervention zones, a combination of
mitigation measures from research question 1 will be
implemented. These mitigation measures only focus
on the hydrological needs of the preservation of
the archaeological values. The design also makes
a link to the historical qualities and history that are
present in these zones. The historical qualities and
their embeddedness in time, are researched in
research question 2.

Concept: The island of Schokland as link
between the
archaeological intervention
zones
In the three identified archaeological zones the
elevation of groundwater levels will take place.
These areas will be transformed from an area with an
agricultural function to a natural and recreational
functioning area. To show these nature areas to
the visitor of Schokland, a strong connection to
the island is necessary. While the three intervention
areas are relatively distanced from each other, a
clear direction between the areas is needed. This

needs to be accomplished by a strong sight relation
and a strong relation in terms of historical qualities.
The transportation between the three hydrological
zones will mainly occur via the island of Schokland
itself. The former island of Schokland has high
recreational qualities and these will be strengthened
by smaller interventions in the landscape of the
former island. The story of the island of Schokland
will be explained during walking or cycling over the
island. Currently, there are already signs that provide
some information on the archaeology and history
of Schokland. However, this thesis aims to improve
the experience of the abundance of historical
elements that are present in the landscape. Figure
6.2.1 shows the proposed connectivity concept for
the design of Schokland.

Intervention Oud-Emmeloord

Intervention Schokkerbos

Experience the historical layers
Theory on the landscape biography provided
the opportunity to divide the historical landscape
development into time layers. Important landscape
changes mark the time layers. A lot of traces from the
historical landscape development can still be seen.
Some of them, like the river dunes, are not directly
visible in the landscape, but are hidden more than a
meter under the landscape surface. Their presence
can influence soil subsidence processes (Gotje,
2010). Figure 6.2.2 shows the spatial spread of the
identified historical layers (Research Question 2) in
the design concept.

Intervention Zuidpunt

Historical layer 1: is represented by the boulder clay
formation in the Schokkerbos
Historical layer 2: River dunes represented by river

Figure 6.2.1: Design concept: The island of Schokland
links the archaeological zones of Schokland together
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Hydrological zone Oud-Emmeloord

2 4

dunes Zuidpunt and Oud-Emmeloord.
Historical layer 4: Historical dikes and mounds at
Zuidpunt and Oud-Emmeloord

Schokkerbos

1 7

Historical layers 5 & 6: Represent the historical ridge
of mounds on the east-side of Schokland
Historical layer 7: Is represented in the walking path
on the west-side of Schokland along the planted
forest of the Schokkerbos and landscape elements
of the Noordoostpolder.

Historical Mounds ridge

5 6

In these locations the design aims to show what
landscape development happened during these
periods. In this way the visitor of Schokland is guided
through the landscape and learns from the local
historical landscape developments. On the other
side, the history guides the visitors as well. The design
chapter will explain how these historical elements
will be used and represented in a detailed spatial
plan for Schokland.

Landscape Elements Noordoostpolder

7

The landscape adaptations that are needed for
the hydrological mitigation of soil subsidence can
be seen as a new, or 8th layer for the landscape
of Schokland. Build with and for the historical and
archaeological layers of Schokland, this 8th layer
is needed to preserve the historical layers for the
future. Therefore, the design attempts to show
the landscape interventions that are needed to
mitigate the soil subsidence in Schokland as well.

180.000 BC

8.000 BC

1. Late Pleistocene (180.000 - 8.000 BC)

1000 BC

2. Early and Middle Holocene
(8000 - 1000 BC)

Hydrological zone Zuidpunt

2 4

Figure 6.2.2: The interventions each represent a historical
layer of Schokland’s landscape development
0 AD

790 AD

3. Iron Age until Early Middle Ages 4. From farmers to fishermen
(1000 BC – 790 AD)
(790-1660)

1660 AD

1795 AD

5. The Island of
Schokland (1660-1795 AD)

1945 AD

6. Hope, fear and
evacuation (1795 – 1945)

2020 AD

7. World heritage in new land
(1945-2020)

Recreational concept
Schokland is currently a landscape that
attracts visitors and recreationists (Gemeente
Noordoostpolder, 2019). Recreation is mainly
concentrated on the elevated mounds on the eastside of Schokland. Middelbuurt provides the main
recreational function, with parking lots, a café, and
a museum. Oud-Emmeloord has less to offer for
recreation. The Schokkerbos has the visitors centre
from Flevolandschap. This visitors centre mainly
offers a place where children can learn about the
prehistoric founds of Schokland (Flevolandschap,
2020). Around the visitors centre there is room for
children to play with and experience the ‘prehistoric’
remnants, such as large Scandinavian boulders.
Currently the recreational highlights are quite
distanced from each other. This makes the highlights
fragmented. This is caused by the distance between
the highlights and unclear guidance within the
landscape (Huisman & Mauro, 2013). The routes
shown by figure 6.2.2, will link the recreational areas
together. To make clear that the visitor arrives in a
recreational area, the area will be differentiated
from its surroundings by different materialisation. This
will be further addressed in the materialisation part.
The elevated mounds of Oud-Emmeloord,
Middelbuurt, Zuiderbuurt and Zuidpunt will remain
to have a relative small-scale recreational function.
This fits in the small-scale villages that were
once there. The Schokkerbos becomes a larger
recreational area. This fits more into the scale of the
Schokkerbos. In the Schokkerbos area will be space
for events that fit the historical theme of Schokland.
Around the visitors centre of the ‘Gesteentetuin’ of
the Flevolandschap there will a grass field where
these events can take place. This area suits these
activities, while it provides enough space, and it will
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not harm the characteristics of the former island of
Schokland itself.

Views from the route
To make the routes between the highlights more
interesting, views are created along the routes. The
relatively elevated position of Schokland ensures
a broad view over the island, far over the flat
landscape of the Noordoostpolder. On the eastside of Schokland the elevated mounds have less
vegetation and are pitched higher. This creates a
naturally sight position. The views are on the east-

Oud-Emmeloord

Schokkerbos

Middelbuurt

Figure 6.2.3: The island of Schokland links the archaeological zones of Schokland together
Zuiderbuurt

Zuidpunt

Figure 6.2.4: The island of Schokland links the archaeological zones of Schokland together

Figure 6.2.5: The recreational highlights will be the elevated mounds and the Schokkerbos
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side landscape of the Noordoostpolder, but also
on the ridge of mounds parallel to the shape of
Schokland. Figure 6.2.7 shows the views that are
created in the landscape of Schokland.
On the west-side of Schokland the creation of views
requires more landscape interventions. The original
design of the planting plan of the Noordoostpolder is
a solid stretch of vegetation on the border between
the agricultural land and the former island. This
does not provide any possibility of sight into the
landscape. Although this is part of the design of the
Noordoostpolder, and thus can be seen as layer 7, it
also blocks the view on a great part of the landscape
qualities of the polder. These landscape qualities
are the tree rows, the singels and the characteristic
agricultural buildings (Feddes et al., 2012). To
enforce the experience of the Noordoostpolder

and its design qualities, windows are created on
the west-side of Schokland. The route along these
windows will be more diverse and show more of
the landscape. These windows are created not by
cutting away all the vegetation, but a single row
of trees will guide the sight to the open landscape.
A visualisation of this effect is represented in figure
6.2.6.
The Schokkerbos is currently a densely vegetated
part of Schokland. As it is an important recreational
location, there is an opportunity to show more of the
surrounding landscape. The Schokkerbos will not be
opened-up completely, the visior of Schokland will
experience the same amount of ‘shelter’, but by
making windows to the surrounding landscape the
diversity of the landscape will be accentuated.

Visualisation 6.2.6.

Figure 6.2.6: Route on the west-side of Schokland shows the landscape qualities of the Noordoostpolder

Figure 6.2.7: Creating ‘windows’ to the polder from
Schokland
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Nature concept
For the mitigation of soil subsidence in the landscape
of Schokland, research question 1 proposed a
change of function for the areas with important
archaeological values. While the preservation of
archaeological values needs high groundwater
levels, at least between 40 – 20 cm under surface
level, there are not many options for function
change in the landscape of Schokland. Nature
development is a suitable function change, while
it provides a stable situation for the archaeological
collection underneath (Mouwen et al., 2017).
Thereby, the right types of nature can flourish in the
wet hydrological zones.
With the addition of extra space of nature, the
value of the landscape of Schokland will be higher
as it will serve as a large hotspot for species that
thrive in these wet conditions. Nature development
can be combined with recreation, this provides
the opportunity to show people the landscape
adaptations that are done for the mitigation of

soil subsidence. Figure 6.2.8 shows the nature
development that will take place in the hydrological
zones.
In 2003 the east-side of Schokland changed
hydrologically and agriculture was transitioned
into nature development. Currently this nature
area provides habitat for meadow birds. The
proposed nature development will enforce the first
hydrological zone of 2003 as well. The Ketelmeer,
the lake below the dike of Schokland, is assigned
as Natura 2000. This also counts for the former island
of Schokland as well, so especially the hydrological
zone of Zuidpunt plays an important role in linking
these nature areas together (Mouwen et al., 2017).
The species that benefit from this nature
development are represented in figure 6.2.8. The
wet meadow wetland will attract more meadow
bird species. The dryer type of nature: herbal and
fauna rich grassland will attract more reptiles and
insects (BIJ12, 2020).

Figure 6.2.8: Species that thrive in the proposed types of nature

Figure 6.2.9: Nature development

6.3 Landscape structure plan
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Hydrological
intervention areas

Historical terpen
ridge

Boat docks

Main walking routes

Visitors centre
Flevolandschap

Schokkerbos park

Viewpoints

Archaeological site

Historical harbour
Oud-Emmeloord

Boulder clay
formation

Figure 6.3.1: Landscape Design

83
Research for design (research questions 1 and 2)
and the proposed design concept resulted in this
landscape design, represented above (figure 6.3.1).
Within the proposed design, the former island of
Schokland is adapted in a few locations. The main
goal for this thesis is to mitigate the soil subsidence
to preserve the archaeological values. However, by
making these interventions the experience and the
qualities of the current values can be accentuated.
This is what the design aims for.

Accentuate the qualities of the landscape
The current landscape of Schokland has a lot of
qualities to offer. Visitors of the former island can
experience the natural qualities, the calmness and
the history of the island (Gemeente Noordoostpolder,
2019). All these qualities are valuable to maintain
and to keep in mind when designing for Schokland.
Additionally, by accentuating the characteristic
elements of Schokland, people can experience
these elements better. In the landscape design
for Schokland the historical stretch of the mounds
on the east-side is accentuated. This is done
by highlighting this stretch with vegetation that
accentuate the winding paths that lead along the
historical mounds. The elevation differences and
the more playful types of vegetation contrast with
the stricter vegetation of the Noordoostpolder. A
visualisation of this is provided in figure 6.3.3. This will
add to give this stretch a different character than
the west-side of Schokland. Figure 6.3.2 shows an
aerial visualisation of the south tip of Schokland.
This visualisation shows the difference in design
language between the east-side and the west-side
of Schokland. The historical stretch with mounds
and the modern polder landscape.
The west-side of Schokland accentuates the
connection of the polder landscape with the

Figure 6.3.2: Birds-eye view on Zuidpunt

Figure 6.3.3: East-side route along the elevated historical mounds of Schokland
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island of Schokland. This is done by opening-up the
vegetation stretch on the west-side of Schokland.
This allows views to the polder landscape, while
maintaining the green belt around Schokland.
This green belt is part of the original design from
the landscape architects J.T.P. Bijhouwer, C.
Pouderoyen, L. Brandts Buys and G.A. Overdijkink
(Van Blerck & Renes, 2004). Therefore, the character
of the green belt may not be influenced. By making
single or double row of trees, views can be created
but the green belt will remain intact.
On the west-side the Schokkerbos will be
accentuated as a recreational hotspot. Around this
hotspot the hydrological interventions will create
a diverse landscape with planted forests, wet
nature development and the surrounding polder
landscape. Therefore, it is important to create these
views from inside the Schokkerbos to the surroundings.
This will show the multiple historical layers that play
together in this area. The prehistorical boulder clay
formation, the modernistic planted Schokkerbos,
and future interventions for the preservation of the
archaeological values.

make recreation thrive. Figures 6.3.4 and 6.3.5 show
the vision of Feddes & Olthof Landscape Architects
(2012) on a canal that crosses Schokland. The
disadvantage of this costly intervention is that for
the digging of the canal a large amount of possible
unknown archaeological traces is extracted from
the landscape.
In the same time, the proposed canal will function as
an extra buffer to provide water for the hydrological
zones. This intervention will especially contribute to
the hydration zones of Schokkerbos and the zone
of Oud-Emmeloord. The adaptation consists of the
expansion of the Nagelertocht and the Enservaart.
During dry times, the advantage of this created
waterway connection is the supply of water from
both sides.

Figure 6.3.4: Vision on the landscape around the
Noordoostpolder by Feddes & Olthof (Feddes et al.,
2012)

A new canal for Schokland
During the design process, the document:
Landschapsvisie Noordoostpolder by Feddes et al.,
(2012) provided inspiration on adding a new layer
of recreation to the landscape of Schokland. At this
point Schokland is mainly accessible by cars and
bikes (Feddes, et al., 2012). The location between the
two villages of Nagele and Ens, and the connection
to these villages by canals, provides an opportunity
for water recreation in Schokland (Feddes et al.,
2012). This can be a valuable addition to the current
types of recreation. The cultural historical attraction
of the village of Nagele, Schokland and the
Waterloopbos, in one connected water way, can

Figure 6.3.5: Visualisation by Feddes & Olthof of a canal with a recreational function in the
landscape of Schokland (Feddes et al., 2012)
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Design of the canal
After a phase of sketching, the final design of the
canal was shaped. Figure 6.3.6 shows the design
of the canal. The canal follows the structure of
the polder landscape. The canal cuts through
the Schokkerbos but will leave the former island
of Schokland intact. In this way, the Schokkerbos
becomes a clearer entity with bridges over the
canal as entrances. At the moment, the edge of
the island is unclear on the west side of Schokland.
The canal functions as a boundarie to show where
the island of Schokland starts and ends. Figure 6.3.7
shows the section of the Schokland canal.
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A

Figure 6.3.7: Design for the ‘Schokland Canal’

Figure 6.3.6: Design for the ‘Schokland Canal’
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Figure 6.3.8: Aerial visualisation of the Schokland Canal and the Schokkerbos forest
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6.4 Intervention Zuidpunt
This paragraph will explain the landscape
interventions that are presented in the Zuidpunt
area. The proposed design for the Zuidpunt
comes from a combination of the soil subsidence
mitigation measures, researched in the first research
question (RQ1), and the archaeological values of
the location. These archaeological and historical
information comes from the second research
question (RQ2). The design will be explained on
what hydrological interventions are needed (figure
6.4.2), after this, more detailed information on the
design will be provided.

Introduction to intervention area Zuidpunt
The outcomes of RQ1 have identified locations
around Schokland which need an intervention on
behalf of the archaeological values located in this
area. The first intervention zone is Zuidpunt. This area
is located between the south tip of Schokland and
the Ijsselmeer dike. The presence of river dunes
above the current groundwater levels is the main
reason to make interventions. Furthermore, there are
traces of dikes and mounds in this area. The base for
the interventions in this area is a detailed research
on the archaeological values and the outcome of
the soil subsidence mitigation measures from RQ1.
The design for the Zuidpunt area mainly focuses on
raising the groundwater levels for the preservation of
archaeological values. However, another important
part of the design aims to make the historical
values of Schokland visible. RQ2 discussed what the
threatened archaeological values of Schokland
are and to what historical time layer they belong.
More specific detailed archaeological information
on the Zuidpunt area is provided in the beginning of
the previous chapter and will be used in the design
as well.
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Figure 6.4.1: Intervention area Zuidpunt

The design intervention is located between the
south tip of Schokland and the Ijsselmeer dike.
The proposed design in figure 6.4.4 shows how
the historical elements will be used in the design.
While the aim of the design is to show the multiple
historical layers of Schokland, the information from
the research on these historical layers is important.
From the Early and middle Holocene layer 2 (80001000 BC), the river dunes are the important links to
this era. To show the visitor the locations of these
river dunes, routes are made from the south tip of
the island towards these river dunes.

Implementing soil subsidence mitigation
measures in Zuidpunt area
From RQ1, soil subsidence mitigation measures are
identified. These mitigation measures will be used in
the design phase, while the design aims to mitigate
soil subsidence to conserve archaeological values
for future. From the conclusions of RQ1 on the soil
subsidence mitigation measures can be drawn that
all the proposed measures need to be used in the
design for the intervention area of Zuidpunt. The
combination of measures will make the design work
and robust for the coming years. The biggest aim
for the design is the preservation of archaeological
values, however the experience of the historical
layers is an important aspect of the design itself.
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The idea for the Zuidpunt of Schokland is that the
visitor can experience the multiple historical layers
via routes through the landscape.
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Implementation of measures
Measure 1: Groundwater level separation
To separate the groundwater levels in the Zuidpunt
area adaptations to the current water system are
needed. The current water drainage system for this
area depends on the Palentocht (Mouwen et al.,
2017). This north-south orientated canal transports
the surplus of water towards the main canals
which transports it towards the pumping station of
Urk (Gemaal Vissering). While the design aims to
increase groundwater levels, less water needs to
be drained from the archaeological zones. Weirs
and dams help to maintain higher groundwater
level, the most important weir for the Zuidpunt area
is located within the connection to the Palentocht.
This weir system maintains high groundwater levels
and separates the water level within the canal.
The proposed design aims to develop two types of
natural land-uses: Wet meadows, that needs the
highest groundwater levels (-4.20 m NAP and -4.00
m NAP) and Herbal and Fauna rich grassland

A’
A

Figure 6.4.2: Implementation of soil subsidene mitigation measures in the Zuidpunt area

A

A’

Figure 6.4.3: Section A-A’ of the groundwater level seperation in the hydrological zone of Zuidpunt

6.5 Intervention Zuidpunt
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Figure 6.4.4: Implementation of soil subsidene mitigation measures and the link to the important historical elements
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(>-4.20 m NAP) which needs lower groundwater levels.
The wet meadows with the highest groundwater
level will be planned in the archaeological zone
which needs these high groundwater levels most.
Here, the presence of river dunes close to the land
surface is one of the driving forces to establish the
highest groundwater levels in this particular part.
The surroundings need less elevated groundwater
levels while they hide less important archaeological
values. The separation in groundwater levels is
made by using dams between the two areas.
Measure 2: New water drainage system
To be able to establish the higher proposed
groundwater level for the Zuidpunt area, a new
water drainage system is needed. This water
drainage system will be enclosed from the normal
water system of the Noordoostpolder. The enclosing
canal around the project area is needed to
separate the groundwater levels. Also, during wet
periods, when the surplus of water needs to be
transported from the area, this water drainage
system will maintain the needed groundwater
levels for the archaeological zones. Finally, weirs
and pumps (measure 1) help to drain the surplus of
water from the archaeological zones to maintain
the necessary groundwater levels.
Measure 3: Water supply for dry periods
To maintain the needed groundwater levels during
dry periods, a source for water supply is needed.
The extra water supply is needed during critical
situations to maintain the desired groundwater
levels for the preservation of the archaeological
values. The Palentocht canal is important to drain
the surplus of water during wet periods. During dry
periods, the canal can provide the needed extra
fresh water (Mouwen et al., 2107). To transport
the water from the Palentocht to the hydrological

Figure 6.4.5.: Impressions of wet nature on southside of Schokland

zone of Zuidpunt, pumps are needed to bridge the
water level difference between the canal and the
hydrological zone.
Measure 4: Water storage
Normally, the agricultural areas are always
dewatered to a certain extend. During dry times,
the water can easily infiltrate the soil, while it has
a large enough buffer. With a design that aims
for higher groundwater levels in the landscape

around Schokland, the buffer of the plots in
the archaeological valuable zones is smaller.
To compensate for this loss of water storage,
implementations need to be made to the proposed
design for the Zuidpunt area. There are two options
for the creation of water storage, there is an option
to create extra water storage outside the project
area, and there is the option to create water
storage inside the project area. The wet meadow
zone with the highest proposed groundwater level
is assigned to become the water storage for the
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Figure 6.4.6: Landscape design for the Zuidpunt area

Zuidpunt area. The reason for this, is that the wet
meadow zone can bear high groundwater levels
and even stand possibilities to flood entirely. Herbal
and fauna rich grassland cannot stand these
high groundwater levels, the same counts for the
surrounding agricultural plots.
Measure 5: Adding ditches to the system
During critical dry periods, the highest elevated

archaeological values have to be protected.
These areas are the river dune formations and the
medieval dike traces. For this reason, the middle
part of the Zuidpunt area will have the transition to
the highest groundwater levels in this area (-4.20
m NAP / -4.00 m NAP). While the Palentocht canal
can provide the archaeological zones from extra
water to maintain high groundwater levels, other
interventions are needed to keep the groundwater
level high. In RQ1 the system of adding ditches to the

water system is already explained. For the Zuidpunt
area the introduction of more ditches will help to
maintain high groundwater levels in dry periods. The
implementation of more ditches is mainly done in
the important archaeological zone. Digging activity
in this important archaeological zone can deform
some important archaeological traces, however
the design considers where the important river dune
formations are. The existing ditches will stay in place,
while these are already present in the landscape
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surface.
Measure 6: New types of land-use
Higher groundwater levels inevitably mean that the
current agricultural function is no longer possible. To
adapt the land-use to a type of use that fits the new
conditions of the landscape, the design needs to
integrate that the preservation of the archaeological
collection is the most important factor. From RQ1
the suitable land-use types are identified: Wet
meadows (N13.01) and Herbal and fauna rich
grassland (N12.02). The design can play with the
implementation of these land-uses. The proposed
design aims to implement wet meadows in the area
with the most important archaeological traces.
For the reason that the important archaeological
zones need the highest groundwater levels. In the
intervention area of Zuidpunt this is the middle part
where the river dunes are located. Figure 6.4.4
shows these river dunes formations. The surrounding
archaeological zones which can handle lower
groundwater levels get herbal and fauna rich
grasslands. For the visitor, the differentiation of the
two types of land-uses can result in a varied and
interesting landscape. In the same way the different
wet meadow land-use can show the visitor where
the most valuable archaeological values are.

Figure 6.4.7: Traces of river dunes n the landscape

Experience historical patterns:
In the Zuidpunt area the information on the
historical traces is used to guide the visitors through
the landscape. Figure 6.4.6 shows how the people
are guided through the nature development area.
The most important intervention in this area remains
the increased wet conditions for the mitigation of
soil subsidence, however the change of function
provides an opportunity to show the nature
landscape to the visitors of the area. This is done by
using traces of the historical mounds, dikes, and river
dunes that are analysed in the second research
question. These are brought back in the landscape

Figure 6.4.8: Traces of dikes and mounds in the landscape

by adding low elevation to the site in the locations
of these mounds and river dunes. In this way, the
visitor can experience how the landscape could
have looked like in the past.
Figure 6.4.8 shows how the sequence of dikes and
mounds can be brought back in the landscape
of the Zuidpunt hydrological zone. The sequence
of dikes and mounds provide a route through the
landscape by themselves. This will lead to the river

dune formation in the west-side of the hydrological
zone (figure 6.4.6). From the dike and mound
walking route can be deviated to the edges of the
hydrological zone, while walking is possible on the
dam of the surrounding ditch. Figure 6.4.3 shows
how this dam provides space for walking.
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6.5 Intervention Schokkerbos
The elevation of groundwater levels around the
Schokkerbos area will preserve the archaeological
traces that are present around the boulder clay
formation. Without groundwater level interventions,
the remnants of the medieval peat dikes will oxidize
due to continuous soil subsidence. The effects of
the elevated groundwater levels will be low on
the forest of Schokkerbos itself, while the forest is
elevated compared to its surroundings.

Implementing soil subsidence mitigation
measures in Schokkerbos area
The implementation of the measures to mitigate
soil subsidence in the area of the Schokkerbos will
be explained in this paragraph. While the measures
that will be implemented in the Schokkerbos area
are similar to the measures in the Zuidpunt area, the
conditions, and the surroundings of the Schokkerbos
are different and thus the way of implementing the
measures have to be specified to the Schokkerbos
area.
Measure 1: Groundwater level separation
RQ1 has identified the suitable measures that
can be taken to mitigate soil subsidence around
Schokland. The main intervention to preserve the
archaeological values in Schokland is to raise the
groundwater levels in the archaeological zones.
The implementation of the Schokland canal as
described in 6.2, will be linked to the Schokkerbos
area. The Schokland canal contains lower
groundwater level than the Schokkerbos area, to
maintain these high groundwater levels weirs will
be used in the water connection to the Schokland
Canal. Just like the interventions in the Zuidpunt
area, the Schokkerbos design contains two types
of land-uses demanding two groundwater levels.
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Figure 6.5.1.: The Schokkerbos area

To separate the area with the highest groundwater
level (-4.55 m NAP / -4.35 m NAP) from the area with
lower groundwater levels (>-4.20 m NAP) dams will
be used between these two zones.
Measure 2: New water drainage system
The raised groundwater levels demand a different
drainage system compared to the current drainage
system of the Noordoostpolder. To separate the
elevated groundwater levels from the standard
groundwater level in the Noordoostpolder, the
proposed archaeological zone needs a surrounding
canal. In this way the groundwater levels can stay
on a higher level and the surroundings will not be
affected by the elevated groundwater level. The
design of the new surrounding canals stays within
the landscape structure of the Noordoostpolder.

In this way, the demand of UNESCO to not deviate
from the current landscape structure (the geometric
polder structure) is granted.
Measure 3: Water supply for dry periods
To maintain the demanded groundwater levels for
the design area of the Schokkerbos, the Schokland
canal will play an important role. By making the
connection between the Nagelertocht and the
Gietersetocht, there is more availability for fresh
water during dry periods. This water is needed to keep
the groundwater levels on the demanded height. At
the same time this canal can play an recreational
function. The water level in the Schokland canal
is lower than in the ditches of the archaeological
zone of the Schokkerbos. To overcome this height
difference, pumping stations will be added to
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the system. The archaeological zone or hydrated
zone is cut in half by the Schokland canal. For this
reason, pumping stations need to be added to
let the water in on the north and the south part of
the Archaeological zone. This is different than the
situation on the Zuidpunt archaeological zone were
only one pumping station can let the water into the
hydrated area.
4.

Measure 4: Water storage
To compensate for the lost water storage during
heavy rainfall events, there are two options. The
raised groundwater level decreases the water
uptake by the soil, therefore extra water storage
need to be made to prevent flooding in surrounding
agricultural plots. The first options is to create extra
water storage outside the proposed archaeological
zone, the second option is to create water
storage inside the archaeological zone. For the
Schokkerbos area, the last option is more suitable.
The reason for this is that the extra water storage
will take more agricultural space than needed for
the second option. The land-use that is proposed
in the high groundwater level department (-4.55
m NAP / -4.35 m NAP) can stand wet conditions or
flooding conditions for a longer time. To conserve
the water storage inside this high groundwater level
department, wooden quays and dams are needed.
These quays and dams can also function as walking
routes through the landscape. This multifunctionality
shows that interventions for water management
purpose also can function as practical recreational
additions to the landscape.
Measure 5: Adding ditches to the system
The area closest to the boulder clay layer contains
the most archaeological findings (Gotje, 2010).
Therefore, interventions in this zone need to be
made to the groundwater level. The proposed
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Figure 6.5.2: Implementation of soil subsidene mitigation measures in the Schokkerbos area

groundwater level in the inner zone around the
Schokkerbos is -4.55 m NAP / -4.35 m NAP. In
dry periods the groundwater level can lower
to levels under -4.55 m NAP, from this point, the
archaeological values are in critical conditions. The
addition of ditches to the landscape in the area
can help to maintain higher groundwater levels.
This system is further explained in the measures
description of RQ1. The ditches will be placed into
the structure and rhythm of the landscape structure

that is present in this part of the Noordoostpolder.
In this way, the addition to the water system stays
within the qualities of the landscape.
Measure 6: New types of land-use
Currently the land-use around the Schokkerbos is
intensive agriculture. This demands low groundwater
levels. To protect the archaeological values, the
groundwater levels need to be raised and thus

95
the current way of agriculture cannot stay the
same. Comparable to the implementation of the
land-use in the Zuidpunt area, the Schokkerbos will
have a division between two types of land-use.
Wet meadow landscape (N13.01) and Herbal and
fauna rich grassland (N12.02). The archaeological
values around the Schokkerbos are denser towards
the boulder clay formation, while this was the first
location for people to settle. For this reason, the
direct zone around the Schokkerbos has the highest
importance for a groundwater level increase.
Within this direct one around the Schokkerbos, wet
meadows will be the function of the landscape. This
type of land-use can stand the demanded high
groundwater levels of -4.55 m NAP /-4.35 m NAP.
The vegetation does not harm the archaeological
values, while they cannot root deeply (Mouwen et
al., 2017).

Dike traces

Boulder clay formation
Entrance Schokkerbos
Walking path
Visitors centre
Schokland canal
Protection from surrounding vegetation

Design explanation Schokkerbos area
Important for the design in the Schokkerbos is to
integrate the new hydrological zone with the existing
qualities of the Schokkerbos. Therefore, the link
between the planted forest of the Schokkerbos and
the hydrological zone is important. The recreational
qualities of the Schokkerbos will be improved by the
introduction of the hydrological zone around the
Combination of the historical layers RQ2
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Figure 6.5.3: Implementation of soil subsidene mitigation measures and the important archaeological traces in the
Schokkerbos area
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Figure 6.5.4: Detailed Landscape design in the Schokkerbos area
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Schokkerbos. The design for the Schokkerbos is in
line with the design history of the Noordoostpolder.
In addition, the design is inspired by the village
of Nagele. Via the canal that cuts through
Schokland the village of Nagele is connected to
the landscape of Schokland. The village of Nagele
is one of the highlights of modernistic design in the
Noordoostpolder. The designers of Nagele applied
the modernistic idea on open and closed landscape
design (Neefjes & Bleumink, 2017). For this reason,
the Schokkerbos will have a strong wind barrier in
the form of surrounding ‘singels’. Singels are barriers
of trees and shrubs that separate and protect the
farms from the wind and openness. The landscape
structure of the surrounding archaeological zone
will be in line with the lines in the Schokkerbos itself.
The implementation of the Schokland canal through
the Schokkerbos is important to integrate into the
proposed design for this area. Quays are applied on
the side close to the island of Schokland.

Planting strategy Schokkerbos

Figure 6.5.5: Planting strategy in the Schokkerbos area

The planting strategy for the Schokkerbos area is in
line with the design history of the Noordoostpolder.
An important factor for the choice of plant species was the underground conditions of the landscape. The type of soil was determing in the species
that would be planted. This logical landscape approach was applied to the Schokkerbos. Peat, clay,
and boulder clay are the present soil types in the
Schokkerbos, for each of the soil type a common
tree species was planted. For the clay soil this was:
Fraxinus Excelsior and Acer pseudoplatanus, for the
peat soil: Sitka, and for the boulder clay Quercus.
The variety of tree species is what makes the Schokkerbos so remarkable.

Section A-A’

Figure 6.5.6: Section of the main path from the island to the Schokkerbos
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Figure 6.5.7: Details and visualisations of important elements in the Schokkerbos area
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6.6 Intervention Oud-Emmeloord

Hydrological situation Oud-Emmeloord
The current hydrological situation of the area of
Oud-Emmeloord is considered as wet compared
to the design areas of Zuidpunt and Schokkerbos.
The current situation of the area in the north west of
Schokland means that the area cannot get rid of
the water after intensive rainfall (Hendriks, 2017). At
this point farmers complain about the low drainage
capacity in this part of Schokland. Changing the
water system to elevated groundwater levels on
behalf of the archaeological values will lead to
an adaptation of land-use. The current agricultural
function of this area will not be suitable and thus
wet nature development will be implemented. In
this way the current water problems in the area
will be over, however this leads to the loss of the
agricultural function and production.
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Figure 6.6.1: The Schokkerbos area

Effects of elevated groundwater levels on
activities will damage the archaeological qualities
Oud-Emmeloord area
Research showed that the area of Oud-Emmeloord
contains valuable archaeological values that
represent the constant battle against the water
of the inhabitants of Schokland. Research from
Gotje (2010) showed that agricultural activities
in combination with soil subsidence threaten the
archaeological collection of the Oud-Emmeloord
area. Next to the intervention zones of Zuidpunt and
Schokkerbos, the area above the Oud-Emmeloord
harbour needs elevated groundwater levels as well.
Among the effects of the elevated groundwater
on the landscape of this part of Schokland is the
loss of agricultural function. Continuous agricultural

and induce soil subsidence. With the needed
elevated groundwater levels of at least -4.55 m
NAP a transition towards a form of wet nature is
demanded and inevitable.

what the specific implementation of these measures
will look like. Figure 6.6.2 shows the hydrological
interventions that are needed to adapt the
current landscape into a system that mitigates
soil subsidence and preserves and highlight the
archaeological and historical values.

Implementing soil subsidence mitigation
measures in Oud-Emmeloord area
Measure 1: Groundwater level separation
The identified suitable soil subsidence mitigation
measures for the landscape of Schokland from RQ1
will be used to make the needed intervention in
the Oud-Emmeloord area. This paragraph explains

To separate the new established groundwater levels
from the surrounding ‘normal polder groundwater’,
interventions have to be made to separate these
groundwater levels. Earthen dams separate the
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groundwater level of the archaeological zone
from the surrounding groundwater levels. Inside the
archaeological zone there is a separation of two
groundwater levels, these two groundwater levels
are -4.55 m NAP / -4.35 m NAP and groundwater level
below -4.35 m NAP. To maintain these conditions,
dams have to be placed in the ditches between
the two separate zones. The archaeological zone
of Oud-Emmeloord area is connected to the water
system of Noordoostpolder by the new developed
‘Schokland canal’. The water level in this canal will
be lower than the water level in the ditches of the
hydration zone of Oud-Emmeloord. To keep the
high groundwater level in the archaeological zone
on the demanded height, a weir is placed in the
water connection towards the Schokland Canal.
Measure 2: New water drainage system
To create a situation where the current groundwater
level of the Oud-Emmeloord will be elevated,
additions and adaptations to current drainage
system need to be made. At this moment, the OudEmmeloord area is dewatered and drained through
the normal system of the Noordoostpolder. In the
designed new situation, the water needs to stay in
the hydrated area as much as possible. The current
system focuses on draining the agricultural plots as
fast as possible. In the new situation the water needs
to stay longer in the hydrated area, this is achieved
by de-connecting the archaeological zone from the
surrounding system. By creating a surrounding canal
with higher water levels around the archaeological
zone, the water level in the ditches within the
zone can be maintained on a higher level as well.
The drainage system of the archaeological zone
drains the surplus of water at the new designed
Schokland canal. The connection is made through
a connection canal showed in figure 6.6.2.
Measure 3: Water supply for dry periods
During dry periods the demanded groundwater level

Figure 6.6.2: Implementation of soil subsidence mitigation measures in the Oud-Emmeloord area

may not be maintained. When the groundwater
levels drops below the demanded -4.55 m NAP in
the important archaeological zone, water needs
to be added to the system. The additional water
is supplied by the Schokland canal. The water
level in the Schokland canal will be lower than the
water level in the system of the Oud-Emmeloord
archaeological zone. To overcome this height

difference, pumps are needed at the water inlet.
Measure 4: Water storage
The elevated groundwater levels cause a loss in
water storage during intensive rainfall. Normally the
soil of the Noordoostpolder is deeply dehydrated,
during rainfall events the water can infiltrate the soil

Combination of the historical layers RQ2
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Figure 6.6.3: Implementation of soil subsidence mitigation measures and the archaeological values in the OudEmmeloord area

and serve as a buffer. In the proposed design there
is room for water storage inside the archaeological
zone. The zone with the highest groundwater level is
most suitable for the storage of the surplus of water.
By surrounding this zone with a wooden quay and
dams, the water can stay inside for a longer period.
The wooden quay can also be used as walking
path.
Measure 5: Adding ditches to the system

During dry periods, the influx of water from the
Schokland Canal can sometimes be insufficient.
Another way of maintaining high groundwater
levels is to add ditches to water system of the
archaeological zones. The placement of these
ditches is researched carefully, to not harm the
important archaeological values during digging
activities. In order to prevent digging into the river
dune formations the RAAP archaeological maps

7
are useful. Figure 6.6.2 shows where the added
ditches are.
Measure 6: New types of land-use
The elevated groundwater levels do Middelbuurt
not provide the
needed situation for the intensive agriculture that
currently takes place on the north-side of Schokland.
A transition towards nature development has to be
Zuiderbuurt
made in the Oud-Emmeloord archaeological
zone
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as well. While the same groundwater levels as the
Zuidpunt and Schokkerbos area will be implemented
in the Oud-Emmeloord area, the same nature types
will fit in this area. These proposed nature types are
Wet meadows (N13.01) and herbal and fauna rich
grassland (N12.02). The wet meadows need the
highest groundwater levels and will be applied in the
zone with the most precious archaeological traces.
The herbal and fauna rich grassland can stand
lower groundwater levels and can be implemented
in the zones with less important archaeological
values. Besides this for the quality of the nature, the
herbal and fauna rich grassland serves as a natural
buffer between the agricultural land-use and the
wet meadow nature.

The link to the Harbour of Oud-Emmeloord
In the northern part of Schokland, the harbour
of Oud-Emmeloord is historically important. This
detailed design is created to make the link between
the design intervention for the preservation of the
archaeological values on the north-west side of
Schokland and the history of the site. The harbour
of Oud-Emmeloord was a safe-haven for ships that
were in trouble on the Zuiderzee. The challenge for
this detailed design is to connect this haven to the
archaeological zone on the north-west of Schokland.
Currently the harbour of Oud-Emmeloord is open
and without any vegetation. This provides a little
to no shelter for the visitors of the island nowadays.
The design aims to create a sheltered garden in the
former harbour. Figure 6.6.6 show which trees will
be planted in the harbour of Oud-Emmeloord. In
the middle of the harbour there is still open water.
The vegetation that will be added to this site will be
lower towards the water in the middle of the pont.
The sections of figure 6.6.7 show how the elevation
differences add to increase the feeling of shelter in
the harbour. The planting consists of species that
can stand wet conditions. Figure 6.6.6 show the
choice of vegetation for this detailed design. The
historical elm trees that marked the former harbour

Figure 6.6.4: Landscape design of the Oud-Emmeloord area

Figure 6.6.5: Section of pollard willow tree lane and path through the hydrological zone
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after the evacuation of the island will be planted
back into the site. While the previous type of elm
trees were not resistant against the increasing wet
conditions of the area, a different variant elm tree
such as the Ulmus Laevis or Ulmus Columella will be
introduced in the area. These tyoes are also more
resitant to the elm-disease (Kaljee & Kopinga, 2014).

3. Improve routes with narratives
linked to archeology, geology
and cultural history

The nature development zone (archaeological
zone) will have an open character, therefore the
harbour of Oud-Emmeloord can give the visitor a
safe and quiet place. In this way the experience
of the landscape of Schokland will be linked to
the historical layer of the World Heritage Site. The
visitors of this part of Schokland will be able to
experience ‘the trouble’ during windy days. The
physical connection between the harbour and the
hydrological zone is created by walking path and a
bridge over the Schokland Canal.

6.7 Conclusion Design Question
Design question: How can landscape design
enhance the experience of the historical and
archaeological values of Schokland, taking
measures against soil subsidence into account?
The design for Schokland showed how a set of
hydrological measures for the preservation of
archaeological values can be implemented
in the landscape. The interventions needed to
create a situation with higher groundwater levels,
were made in combination with accentuating
historical elements. The current battle against the
soil subsidence can be seen as a ‘new layer’ for
the landscape of Schokland that is placed on top
of the seven historical layers that were identified in
the second research question. Starting points for
the design were the locations or areas that needed
higher groundwater most urgently. These were
identified through historical and geological analysis.
The implementation of the hydrological measures
Figure 6.6.6: Detailed design of the Harbour of Oud-Emmeloord
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aimed to be interlinked with the archaeological
and historical qualities that are present in the areas.
To answer the design question more specifically. How
can a landscape design enhance the experience
of the historical and archaeological values of
Schokland? The design answered this question
by making use of historical and archaeological
traces in the landscape. These traces represent
historical landscape developments that took place
in the landscape of Schokland. Historical research
conducted in Research Question 2, provided input
on where and which patterns and traces are in the
landscape. In the design these traces and pattern
are used to make the routing in the design. In this
way the future visitors of Schokland are guided
by the traces from the past. For the design of
Schokland the historical traces that are used are
the prehistoric Riverdunes (Historical layer 2), traces
of medieval dikes and mounds (Historical layer 4),
the island of Schokland itself (Historical layers 5 &
6), and the designed polder landscape (Historical
layer 7). Mainly by guiding the visitors of Schokland
along these diversity of historical layers by routes,
the historical layering is experienced.
Furthermore, the design aimed to accentuate
certain important historical qualities. This is done on
multiple locations in the landscape of Schokland.
The harbour of Oud-Emmeloord functioned as
a shelter place for ships in trouble, in the design
the feeling of shelter is brought back by adding
vegetation to the former harbour. The historical
mounds on the east-side of Schokland was during
the last century a long and small stretch where
people lived on. By adding a specific type of
vegetation in a more romantic style, the character
of this stretch is differentiated from the rest of the
landscape. The Schokkerbos, a planted forest after
the reclamation of the Noordoostpolder is designed
into a more park-style landscape. Based on the
qualities of the village of Nagele, that was designed
with characteristic modernistic ideas, with shelter

Figure 6.7.1. Visualisation of the accentuation of the landscape of the Noordoostpolder

Figure 6.7.2: Visualisation of the accentuation of the historical ridge of mounds on the east-side of Schokland

from vegetation on the outside and more openness
on the inside of the park.
The proposed landscape changes can be quite
radical and intensive for the protected landscape
of Schokland. The proposed design therefore can
be seen as an example on how the mitigation of soil
subsidence of Schokland can be shaped. It can be
discussed whether these radical interventions have
to be taken. In the end, Schokland is protected for

its historical qualities, the accentuation of these
qualities through the proposed design can be seen
as a ‘clarification’ of its history.
This all contributes to one of the initial goals for the
World Heritage Landscape of Schokland formulated
by UNESCO to: ‘protect, accentuate and develop
the cultural historical, natural, and landscape
values and qualities of Schokland (Gemeente
Noordoostpolder, 2019).
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7. Discussion and conclusion

Figure 7.1: View from the lighthouse over Schokland (1920-1940)
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7.1 Discussion
In the discussion I will reflect critically on the results
and limitations of this thesis.
The research for this thesis was based on three
theories. The first theory is on soil subsidence
processes. The second theory is on the mitigation of
soil subsidence. The third theory is on the landscape
biography. The combination of these theories can
contribute solving current issues of the landscape
of Schokland. The landscape of Schokland and
its inhabitants have always been subjected to
changing conditions. Where previous landscape
changes were induced by rising sea levels and
storm surges, the current landscape subsides
through a lack of groundwater. This thesis shows that
Schokland’s continuous battle against the water
turns into working with the water to conceal the
traces from the past for future times. To ensure that the
UNESCO World Heritage landscape can conserve
the remarkable traces from the past, information
from the disciplines of hydrology and archaeology
were combined. Landscape architecture plays an
important role in the integration of knowledge from
multiple disciplines to solve design challenges.

Results
The problem statement

The problem statement for this thesis identified
the problems that occur when soil subsidence
continues as a problem for the landscape of
Schokland. Continuous soil subsidence will threaten
the archaeological values in the underground.
To maintain these values for future generations,
interventions have to be made to the landscape
(Van Den Born et al., 2016). One of these
interventions is a change in water management
with a focus on higher water levels. Higher water
levels demand a different use of the landscape

(Bos et al., 2017). Important for this research was to
focus on how the interventions that are needed to
mitigate soil subsidence can be implemented in the
historical landscape of Schokland. As Schokland
has very specific features by being a former island
surrounded by reclaimed land, plus being a World
Heritage site.

How did the results help to answer the problem
statement?
First the knowledge gap was identified. Knowledge
is lacking on how soil subsidence mitigation
measures can be implemented in a historical
and archaeological important landscape like
Schokland. Besides this, knowledge is lacking on
how the available measures for the mitigation
of soil subsidence can be combined in a design
with the historical and archaeological qualities of
a landscape. To answer this knowledge gap the
following research questions and design question
were developed.

RQ1: What is the impact of soil subsidence in the
landscape of Schokland and which measures are
available?
RQ2: Which historical and archaeological values of
the landscape of Schokland are threatened and
which time layers do they represent?
DQ: How can landscape design enhance the
experience of the historical and archaeological
values of Schokland, taking measures against soil
subsidence into account?

Results RQ1

The research was structured in a way that it
would provide an answer to the knowledge gap

and the problem statement. The results of RQ1
brought important knowledge by a broad range of
scientific articles to this research, while it identified
the problem of soil subsidence in the landscape
of Schokland. The problems for the landscape of
Schokland are mainly the loss of historical landscape
values, such as elevation differences. The second
part of this research question aimed to identify
the needed mitigation measures to mitigate the
soil subsidence in Schokland. This was researched
through analysing policy documents and filter
knowledge from examples of soil subsidence
mitigation projects. The identified six soil subsidence
mitigation measures were the outcomes of RQ1.
These mitigation measures are needed to solve
the soil subsidence problems in Schokland. This
focus has been chosen as a way to preserve the
archaeological values as it seemed the most fitting.
Therefore, possible alternative ways to reach the
same preservation are not researched and could
be useful as wel. Furthermore, expert research on
soil subsidence measures should be needed on
detailed interventions in the area.

Results RQ2

The soil subsidence threatens the archaeological
values of Schokland. To be able to make the right
interventions, it was important to gain knowledge on
which specific archaeological value is threatened.
Besides this, to implement the measures in the best
way in the landscape of Schokland, the exact
location of the vulnerable archaeological values
needed to be identified. In the end, three areas that
contain the most valuable archaeological values
and contain the most vulnerable archaeology
were part of the outcomes of the second research
question. By identifying the historical layers from
the information that was provided through the

108

development of the landscape biography, a clear
connection between the archaeological values
and the history of Schokland could be made. The
choice for these areas are based on the level of
threat and the story they could tell about the history
of Schokland. These were the indicators I found
most important for the ultimate design. Based on
different indicators the choice could have been
otherwise.

Results DQ

This design question was important to integrate the
outcomes of the research question and to show how
the mitigation measure could be implemented in
the landscape of Schokland. The design focused on
the island of Schokland itself, but more importantly
on the three areas that contain the most vulnerable
archaeological values: Zuidpunt area, Schokkerbos
area, and the Oud-Emmeloord area. The concept
of the design aimed to link the archaeological
zones via the island of Schokland itself. In this way
a large variety of historical layers can be showed
in the landscape of Schokland. By showing the
historical patterns from different historical layers in
the landscape of Schokland, the historical layers
can become experienceable. The design aimed
to give an example on how the mitigation of soil
subsidence can accentuate the history of the
landscape.
The results are comparable to the expected situation
of the theoretical framework. However, within the
theoretical framework, the landscape biography
plays an important role in the organization of
historical values and their embeddedness in time.
Within the research itself the starting points from
the landscape biography were not always suitable
during the research process. Beforehand, I thought
that the research and the eventual design would be

more based on the landscape biography theory.
In the end, the outcomes for the improvement of
the hydrological situation are more guiding in the
design process. In the end, this makes sense while
the hydrological situation is the main reason to make
changes in the current landscape of Schokland for
the preservation of the archaeological values.
Furthermore, it is important to address that the
archaeological traces cannot be experienced
without
making
design
interventions.
The
archaeological traces prefer to be hidden in the
underground of Schokland under the groundwater
level. For this reason, the designer always has to
make ‘artificial’ interventions to tell the story of these
archaeological traces without being able to see
the traces itself. In the end, this is an interesting part
where the landscape designer and his vision on the
representation of the history of a landscape comes
into play. Every designer would deal differently with
the remnants of the past in the landscape. Some
elements could be neglected, and other historical
elements can be enhanced in a landscape design.
In this way the landscape designer decides what
part of history needs to be addressed and what
part is less important. Originally, this is not the job
of a landscape architect and other professions
might have a better say on how the history of a
landscape is represented for future generations.
Further research on the desirability of the somewhat
impactful measures should be conducted among
stakeholders.

Limitations
Reliability

Sources on the mitigation of soil subsidence were
generally based on peat meadow landscapes. As
this is the type of landscape where soil subsidence
problematics mainly take place, the strategies
proposed in these policy documents were based
on the landscape typology of the Noordoostpolder.
This however was only one very specific source,
produced by experts from Witteveen and Bos.
The multiple sources on soil subsidence in the peat
meadow landscape in the Netherlands provided
inspiration in this research but cannot be directly
used for the case of Schokland. The research
used sources that were specifically addressing soil
subsidence in the landscape of Schokland only.
Unfortunately, this expert document from Witteveen
and Bos could not be compared to soil subsidence
problematics in similar type of landscape.

Internal validity:

This study uses mainly information from literature,
provided by experts on the problematics around
soil subsidence, hydrology, and archaeology. The
mainly qualitative outcomes of this research are
based on the conclusions of these experts. Especially
the outcomes on the measures to mitigate soil
subsidence in the landscape of Schokland can
be one-sided. All the soil subsidence mitigation
measures are used in the design for Schokland, in
this way there is no critical review on whether all
measures need to be used. Multiple sources support
the fact that soil subsidence is mitigated by higher
groundwater levels, but the way this is realised can
be through different routes.
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External validity

The design is site-specific, implementations are
based on the landscape of Schokland, the history
of Schokland, and the hydrological situation of
Schokland. For this reason, the design interventions
cannot be implemented in the same way as the
design of Schokland. This research can serve as
an example on how to deal with soil subsidence in
historical valuable landscapes. From this research, the
taken steps in the design phase can be inspirational
for other historical landscapes. The choice for the
integration of soil subsidence mitigation measures
and historical qualities are based on the fact that
Schokland is a World Heritage Landscape which tells
the story of the constant battle against the water.
Other areas dealing with soil subsidence might
not have that important historical background.
Therefore, the soil subsidence mitigation measures
can be integrated with other landscape values,
such as a strong focus on agricultural land-use.
While the historical background of Schokland is
thoroughly researched by archaeologists and
historians, other landscapes do not have this strong
base of information. Other types of landscape will
have different outcomes of the research to the
historical landscape development and therefore
the historical landscape element cannot support
the design as good as in the case of Schokland.

Implications

This research resulted in a design that could be
implemented in the landscape of Schokland. As soil
subsidence is more and more seen as a problem
for our cultural landscapes, this research project
can be an example for other cultural landscapes
that deal with a subsiding soil. Therefore, the used
method and theory on the research of the local
landscape biography can be seen as a new way
of tackling soil subsidence problems in historically

important landscapes. The scope of this research
was limited; therefore, some aspects could not be
fully addressed. More research can be done on
how recreation can play a role as a third element
in the landscape of Schokland, besides hydrology
and archaeology. The landscape of Schokland
is designated as a World Heritage landscape,
the implications of this designation on a possible
design that mitigates soil subsidence can be further
researched. Interesting will be if there are other
World Heritage Landscape around the world that
deals with the same problems as Schokland. For
these landscapes this research can serve as an
example. Links could be made between World
Heritage Landscapes worldwide, and a useful
toolbox or design guidelines could be formulated to
fight soil subsidence that threatens archaeological
values worldwide. A solid-case study over multiple
World Heritage Landscapes and how they deal with
soil subsidence, will then be needed to create this
toolbox. This thesis can serve as a start to mitigate
soil subsidence worldwide in historical significant
landscapes.
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7.2 Conclusion
Soil subsidence is a serious threat for the archaeology
and history of the landscape in the Netherlands and
Schokland. While our history is partly ‘stored’ in our
underground, soil subsidence affects the longevity
of these valuable sources. An important element
of the thesis was to explore the possibilities to make
the history of the landscape experienceable,
while implementing the needed intervention for
the mitigation of soil subsidence. The combination
of archaeology and hydrology made this thesis
interdisciplinary.
This thesis researched the possibilities of
landscape interventions in a landscape that
sees its archaeological traces threatened. The
case of Schokland was used, to test the needed
intervention for the mitigation of soil subsidence in a
landscape and use its site-specific archaeological
and historical qualities. The end result of the thesis
is a landscape design, which shows the possible
end-results of this research. The design is based on
the outcomes of the research directly. To find the
needed information for this research, the following
research and design questions were used.
RQ1: What is the impact of soil subsidence in the
landscape of Schokland and which measures are
available?
RQ2: Which historical and archaeological values of
the landscape of Schokland are threatened and
which time layers do they represent?
Design question: How can landscape design
enhance the experience of the historical and
archaeological values of Schokland, taking
measures against soil subsidence into account?

RQ1: What is the impact of soil subsidence in the
landscape of Schokland and which measures are
available?
Soil subsidence has its influence on cultural
landscapes in the Netherlands. The impacts of
soil subsidence can be economically negative,
for example soil subsidence can lead to damage
to infrastructure and buildings. In another way,
the impact of soil subsidence can influence the
quality of our cultural landscapes through affecting
historical landscape elements and biodiversity
(Van den Born et al., 2016). This research question
researched the impact of soil subsidence on the
landscape of Schokland. The archaeological and
historical landscape elements experience the most
substantial threat from soil subsidence. The loss of
elevation difference between the former island
of Schokland and its surroundings is an important
(historical) landscape quality that slowly will get lost
through soil subsidence. Furthermore, one of the
most profound reasons to intervene in the landscape
of Schokland is the loss of archaeological values in
the underground and its surroundings. Through soil
subsidence, the archaeological collection gets
into contact with the surface where oxidation and
agricultural activities harm the readability and
quality of these historical traces.
To tackle the subsiding soil in the landscape of
Schokland, measures need to be implemented to
adapt the hydrological situation and the current
function of the landscape. The current function of
the landscape in the Noordoostpolder is intensive
agriculture, this demands low groundwater
levels which induces the soil subsidence after the
reclamation of the polder. This type of agriculture is

highly productive, but the continuation of this form
of agriculture in the landscape of Schokland will
lead to a fast-subsiding soil and almost a complete
loss of the important archaeological collection.
The second part of Research Question 1 consisted
of an exploration of suitable measures that mitigate
the soil subsidence and preserve the archaeological
qualities of Schokland. Literature research was done
on what measures and interventions are needed
to slow down the subsiding soil in the landscape
type of Schokland and the Noordoostpolder.
Inevitably, to stop soil subsidence, implementing
higher groundwater levels is the most important
and main measure that can be taken to respond to
further subsidence of the soil. To come to a situation
where higher groundwater levels can be realized in
the landscape of Schokland, certain hydrological
measures need to be taken. Research Question
1 identifies five necessary hydrological measures
that lead to a successful situation with higher
groundwater levels in the landscape of Schokland.
Besides hydrological measures, a transition in landuse from intensive agriculture to types of wetnature and recreation is desirable, while the new
hydrological situation cannot sustain intensive
agriculture anymore.
RQ2: Which historical and archaeological values of
the landscape of Schokland are threatened and
which time layers do they represent?
Research question 2 provided in-depth information
on the specific threat of soil subsidence on
the archaeological values of Schokland. This
information was vital to identify the areas that
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contain these important archaeological values.
Besides this, information on abiotic, biotic, and
anthropogenic
landscape
development
of
Schokland determined the specific archaeological
values that are threatened. Information on
how these archaeological values were formed
by human or natural influences supported this
research to provide the needed starting point for
the design phase. Research question 2 identified
three locations where continuing soil subsidence will
lead to the loss of crucial archaeological elements.
These areas are the Zuidpunt area, the Schokkerbos
area, and the area of Oud-Emmeloord. Within these
three archaeological areas, multiple threatened
archaeological values are determined. These values
are the traces of river dunes, traces of medieval
settlement (dikes and mounds) and the elevation
of Schokland. These archaeological values were
linked to their historical time layers they represent.
Detailed information from these time-layers give
input in the design process.
Design question: How can landscape design
enhance the experience of the historical and
archaeological values of Schokland, taking
measures against soil subsidence into account?
During the design process, conclusions from the
research question 1 and research question 2 were
used. The starting point for the design was the
soil subsidence mitigation measures concluded
from research question 1. These measures were
implemented in the archaeological zones that
contain the most important archaeological
values of Schokland. The identification of the
archaeological zones resulted from the analysis
of research question 2. Within the implementation

of the soil subsidence mitigation measures in
the archaeological zones, a distinction is made
between areas that can lower groundwater levels
and areas that need the highest groundwater level.
An important outcome of research question 1 is that
there is the possbility for differentation of ground
water levels within the identified hydrological zones.
This enables the implementation of different types of
nature and recreation, which creates more diversity
in the landscape. In this way, the most threatened
archaeological areas within the hydrological zones
are protected by the needed groundwater levels,
while the surrounding area can have a lower
ground water regime facilitating a diverse natural
and cultural-historic landscape.
Besides implementing the needed measures for
the mitigation of soil subsidence, the design needs
to enhance the experience of the historical and
archaeological qualities of Schokland. An important
goal for the design is to show the visitor the story of
Schokland and guide the visitor along the elements
that reveal the constant battle against the water.
The ‘constant battle against the water’ is a storyline
that can be found in multiple historical layers. For
this reason, one of the goals for the design was to
make these historical layers visible in a design for
Schokland. This has been achieved by highlighting
the remained elements that show and remind us of
the historical layers which are identified in research
question 2. For example, the traces of the medieval
dikes that are present with the archaeological
zones are used as walking routes through the wet
meadow nature. Hereby, the historical landscape
patterns are exposed and can be experienced as a
visitor. As the island of Schokland reminds the visitor
of certain time layers as well, the visual connection

between the island and the hydrological zones is
important. This visual connection is achieved by
realizing viewpoints from the island towards the
archaeological zones. The combination of these
design interventions answers the design question.
To finalize, the design is a result of merely technical
interventions to establish a desirable hydrological
situation in which the archaeological collection can
be preserved for the future. Ultimately, these design
interventions also enhances the experience of the
historical and archaeological values of Schokland.
To conclude, the area of Schokland consists of
an abundance of cultural, historical and natural
richness. It is of importance to maintain these values
as it tells a millennia-old story about the region. This
research aimed to contribute to preservation of
the area and anticipate on exptected challenges
Schokland will face in the future.
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9. Appendix
Interview 1
Interview with: Marcella Marinelli
Coördinator World Heritage Schokland at the
municipality of Noordoostpolder
Date: 04/03/2020
Location: Gemeentehuis Noordoostpolder
Marcella Marinelli is the site holder of Schokland
from the municipality of Noordoostpolder. This
means that she is in charge of every project that is
conducted in the landscape of Schokland. UNESCO
demands that local authorities reflect on their goals
for the World Heritage Landscape each five years.
This is called the management plan. In the end of
2019, the managementplan for the period of 20202025 was released. The goal for the coming 5 years
is to generate more publicity for Schokland. This is
done by focusing more on telling the interesting
story of Schokland. This needs to generate publicity
by young and old. By focusing on an attracting
different group of different ages. Such as primary
Schools, secondary schools, and universities. By
attracting young people to the landscape of
Schokland, the future of recognition of the former
island will be guaranteed.
Marcella Marinelli predicts that a visitors’ centre in
combination with the plans for nature development
on the south-side of Schokland will give the UNESCOsite new attractivity. Nowadays the visitors of the
landscape of Schokland come mostly from the
region of the Noordoostpolder. With more national
recognition, Schokland can really become the
‘symbol of the constant battle against the water’
for the Netherlands.
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She sees the distinction as World Heritage as a
gift for the landscape of Schokland, but on the
other side, the rules that come with this distinction
limit the possibilities for Schokland. This limitation is
sometimes frustrating for the surrounding inhabitants
of Schokland, whose are mainly farmers. These
agricultural ‘entrepreneurs’ want to develop and
invest in their future. This is not always possible. On
the other hand, there are a lot of authorities that
have ideas for the development of the landscape
of Schokland. These have most of the time a massive
impact on their agriculture future. They become
tired of the multiple ideas that have been presented
and make their future unpredictable.
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Interview 2
Interview with: Jos Stöver
Advisor Archaeology Rijksdienst for Cultural
Heritage / National Contact person Schokland
06/03/2020
Location: Main building Rijksdienst voor het
Cultureel Erfgoed Amersfoort
Jos Stöver works as Advisor Archaeology for the
Rijksdienst voor het Cultureel Erfgoed and is the
national contact person for the World Heritage site
of Schokland. As an admirer of the landscape of
Schokland, he has visited Schokland often privately.
The rich combination of history combined with the
modern landscape of the Noordoostpolder is what
attracts him the most.
Although Jos is very positive on Schokland, he sees
that some things are not taken care of carefully.
Especially on the historic mounds of Middelbuurt.
The houses that were rebuilt during the seventies
are not the type that used to be in the landscape of
Schokland. These houses are more Volendam style
and have less to do with Schokland. Although the
museum is a nice addition to Schokland, he does
not prefer the historicization that is going on at the
historic mounds. In Jos opinion, the church that is
still on the mound of Middelbuurt is the only building
that should remain.
However, Jos discusses the quality of the landscape
for recreation. The entrance of Middelbuurt lacks
quality, this should not be the quality that belongs to
a World Heritage Landscape. A new Heritage Visitor
Centre on the South-side of the island would add a
lot of quality to Schokland. By opening up the south
tip of the island in combination with a visitors centre

in the new hydrological zones would attract a lot of
visitors.
‘Branding Schokland’ is one of the goals for the
Rijksdienst voor het Cultureel Erfgoed. Making
Schokland a ‘Sterk Merk’, in this way the future for
Schokland can be granted. By attracting more
people to the landscape, more revenue will lead to
a financially more robust future.
The branding of Schokland can be done by telling
the great number of stories that are linked to the
landscape. These stories are hard to experience
while visiting the site. Thematical events can help
the visitor to learn a bit more about the landscape
each time. Currently, a great variety of events are
happening at Schokland already. By providing
more space for events, more people will visit the
island and learn from this place. The creativity and
the number of events grew the last years. This was
also catalysed by efforts from Rijksdienst voor het
Cultureel Erfgoed.
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Interview 3
Interview with: Roy van Beek
Assistant Professor at the chairgroup Soil Geography and Landscape (SGL), Wageningen University
and Research Center
20/02/2020
Location: GAIA building Wageningen
Roy van Beek is via the GEO and SGL chairgroups
researching heritage in dynamic ‘wetland’
landscapes in Europe. This is in combination with
universities of Bradford (UK) and Cork (Ireland). This
research project is called: ‘Wetfutures’ (http://www.
wetfutures.eu/) Schokland is one of the subjects for
research.
The research of Wetfutures on Schokland focuses on
two directions:
1Collection of as many as possible culturalhistorical data on the landscape of Schokland. This
will be combined in a new integrated GIS-system.
In this way, the system can be used as a tool to
improve future management of the World Heritage
Site. This will be finalized in a peer-reviewed article.
2The research focuses on interviewing
stakeholder in the area of Schokland. This is
important to map the interest of stakeholders in the
landscape of Schokland. After the interviews, an
analysis of the different perceptions on the cultural
historical heritage exist.
This research will be done in the course of 2020 and
2021.

Wetlands are concerned as one of the most
dynamic landscapes we have in Europe. They are
used for human exploitation which resulted in a
diverse heritage. The richness of history is important
to maintain for future generations, but their fragility
make them hard to maintain. Schokland is a good
example of a type of historical wetland that suffers
from bigger processes.
At the moment the rich information on the history
of Schokland is scattered. There are a lot of sources
but there is a lack of coherence. This is mainly
caused by the fact that a lot of researchers and
universities have done research on the landscape of
Schokland. For the future of the island, it is important
to have a clear overview of all the information that
exists on the history of the island.
Wetfutures research initiative aims to provide a
future of Schokland, based on the large amount
of knowledge that is available. While linking this to
needs and the demands of the local stakeholders,
a plan for the future of the landscape of Schokland
can be made.

