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ABSTRACT
The landscape of the Netherlands is shaped by former large-scale design operations which were led by the example
of ‘modernism’. The flaws of the modern approach now show in the potential ecosystem collapse in the IJsselmeer.
To transform this landscape, the concept of creating novel ecosystems in the Wieringerhoek was brought up
with the aim of ecological rehabilitation. One way to merge natural and human needs is by implementing the
Eco-Revelatory Design (ERD) approach. However, the application of ERD in novel ecosystems is rare within the
Netherlands. Therefore, this research aims to investigate what ERD strategies could be incorporated into the novel
ecosystems of the Wieringerhoek.
This research follows a ‘research for design’ approach. Based on existing cultural/historical context, ecological
objectives and human preconditions a novel ecosystems design is formed. Additionally, literature and reference
studies compile the operationalization of ERD, what in return provide ERD strategies for the novel ecosystems of
the Wieringerhoek.
This research differs from former ERD literature as it does not focus on what ERD does, but how it does it.
Moreover, the limits of the scope of this research and the overall understanding of how ERD operates outside this
scope, addresses the need for further research.
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1 INTRODUCTION
General introduction
The Dutch are known for their man-over-nature
mentality regarding their landscape (Koh 1982). This
stance has said to be a reaction to the fear of nature,
flood in specific (Koh 2004), which is reflected in the
construction of land and water management within the
Netherlands (Vroom 2003). The extent of makeability
of the landscape came to show in the revival of the
Dutch economy after the Second World War. To
compete with competitors such as the United Kingdom
and North America, and to ensure food security, watersafety and economic recovery, the Dutch landscape had
to undergo a total transformation, as the agricultural
sector lagged behind (Heyde 2018; Andela 2000). This
time of the nation’s self-critique and self-renewal
made way for the modernist landscape approach
within the Netherlands (Heyde 2018), reflected in for
example the large scale land reclaimations (polders)
for agricultural purposes, and the enclosure of the
Zuiderzee.
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Within modernism, the prime responsibility of the
landscape architect is to create the most optimal
design for a particular issue within a site (Heyde 2018).
Contrary to preceding generations, modern landscape
architecture focusses on sobriety, functionality, and
purposefulness. This translated itself into designs
that were assessed as ‘clear ’ and ‘readable’, by using,
for example, orthogonal forms. Moreover, some
celebrated modernism as “a breakthrough in the
profession against the nostalgia hindering the progress
of the discipline” (Heyde 2018, p.57), while others
despise modernism for its seemingly anti-historical
or anti-ecological tendencies. Nevertheless, despite
the severe criticism, this functional and utilitarian
approach dominated and shaped the Dutch landscape
far more than it has done in other countries (Heyde
2018).

Wadden Sea

Afsluitdijk

The Wieringerhoek

IJsselmeer
0

5km

Figure 1. The Wieringerhoek, the designated research area,
map by author, adapted from Google Maps (2022).

0
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Figure 2. Wieringermeerpolder with the Beemster-grid, map
derived from Geurts and van der Knaap (1997, p.21).

The Wieringermeerpolder breaks with the
modern tradition
The greatest modernist example within Dutch history
are the Zuiderzee-works. Here, the modernist mentality
of creating “the greatest possible land reclamation”
(Van der Zwaag 1977, p.22) for agricultural purposes,
reached its pinnacle in the creation of the IJsselmeer
(an artificial sweet-water lake), the Afsluidijk (the
barrier between the sea and the lake) and the
Zuiderzeepolders (new land reclaimed from the bottom
of the former inland-sea). Now, this thesis focusses on
the area called ‘the Wieringerhoek’, which is located in
the upper North-West side of the IJsselmeer (see the
research area in figure 1). It is this location where the
very first polder of the Zuiderzee was retrieved, the
Wieringermeerpolder (Geurts and van der Knaap 1997).
At first, the reclamation process had a very similar,
modern approach to precedent polders such as the
Haarlemmermeer and the Beemster (see figure 2.).
Those layouts are characterized by clear geometric
divisions, based on circles, squares and the golden
ratio, which represented their core, modernistic ideal
of an optimized agricultural purpose (Geurts and van
der Knaap 1997). However, not only was the layout and
construction of these modernistic polders deemed
ecologically unsustainable, they were also assessed
as unattractive by their inhabitants and the general
public (Jeurgens 1991). Furthermore, as public interest
in nature and nature conservation increased around

the year 1950 (Andela 2000), the so-called “social
awakening” (Geurts and van der Knaap 1997, p.23), the
societal focus shifted to the well-being of the future
residents of the Zuiderzeepolders.
It is here where the first ‘cracks’ within the Dutch
modern tradition emerges (Van Duin and De Kaste
2002). The rise of environmental awareness, the social
awakening regarding nature and landscape protection,
and the opposition towards the undemocratic
character of modernism (Andela 2000), forced of a
re-evaluation of the Wieringermeerpolder ’s design
(further addressed in chapter 2.2, ‘the development of
the Zuiderzeewerken’, p.16) (Geurts and van der Knaap
1997). Simultaneously, the landscape objective shifted
from a purely functional one (obtaining the highest
possible yield), to a more aesthetically responsible
purpose (comfortable settlements, where residents
could feel at home) (Geurts and van der Knaap 1997).
Besides, some particular indifferences within the
polder-making process made their debut in the creation
process of the Wieringermeerpolder. Examples are the
experimental character and working without an exact
blueprint, the use of existing natural elements and
structures, and the preference for carrying out the
work by hand over mechanization and standardization
(more examples can be found in the chapter about the
Wieringerhoek’s ‘Landscape Biography’ on page 14).
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Creating novel-ecosystems

Human ecosystems

The experimental character of the Zuiderzeeworks,
discussed in previous section, also came with some
risks that emerged after a few decades. As an example,
Van der Zwaag (1977) explains that the closure of the
Zuiderzee, as part of the Zuiderzeeworks, was promoted
as an ecological and economical responsible decision,
while in fact the IJsselmeer ’s ecosystem was developed
unconsciously, without detailed understanding and
prediction of how the natural processes worked and
would evolve over time once the IJsselmeer would
be separated from the Waddensea (Van der Zwaag
1977). Unfortunately, the separation of the IJsselmeer
and the Waddensea by the Afsluitdijk has now been
proven unsustainable (van der Zijden, Mandemakers
et al. 2021), as fish and bird populations declined to
the extent of a potential ecosystem-collapse.

Given the number of people interested and invested,
no plan is very likely to proceed without public support
(Lyle 1999). In other words, for the landscape transition
and ecological rehabilitation in the Wieringerhoek to
succeed, the general public has to be incorporated as
“an essential part of ecology” (Lyle 1999, p.12). The
point made by Lyle (1999) is that, “if we are going
to design ecosystems, then it will be best to design
them intentionally, making use of all the ecological
understanding we can bring to bear. Only then can
we shape ecosystems that manage to fulfill all their
inherent potentials for contributing” (p.16). However,
not one person can know everything, especially not with
regards to ecosystems. Therefore, humans need to take
their place in the ecosystem, instead of being considered
set apart or labeled as the “detached manipulator”
(Makhzoumi and Pungetti 2003, p.192). By being
integrated in the ecosystem, humans get the most optimal
understanding of the system. It is here, where it is of
interest to investigate how the future ecological role
of the landscape can transition from a very distinctive
‘productive’ (controlled by man to maintain high levels
of yield (Odum, 1967)) or ‘protective’ character (natural,
undisturbed areas (Odum, 1967)), to a ‘compromising ’
one (the combination of both (Odum, 1967)). Lyle (1999)
describes such a compromising landscape as a “human
ecosystem” (p.15): an ecosystem in which humans
are also considered. Thereby, the general public can
maintain a sense of control, by creatively participating,
instead of dominating its natural processes.

As a reaction to the assignment for ecological
rehabilitation in the IJsselmeer the concept of
creating novel-ecosystems in the Wieringerhoek
was suggested by Van der Zeijden, Mandemakers,
Van Wieringen, Conijn and Wilms per the published
document called ‘Verkenning Wieringerhoek’ (2021).
Novel-ecosystems, as defined by Hobbs et al. (2013)
are “systems of abiotic, biotic, and social components
(and their interactions) that, by human influence,
differs from those that prevailed historically” (p.58).
Despite its modern similarities reflected in its novel
character and intentional dis-regard of prevailing
historical and ecological context, novel ecosystems
involve, in its core, a constant adaptive approach that
addresses rapidly changing ecosystems to benefit the
well-being of both humans and other species (Hobbs,
Higgs et al. 2013). It demands a new way of thinking
about our interventions in and responsibilities toward
ecosystems, together with the insights that ecosystems
are always changing. In the Netherlands the concept is
relatively unknown, and Dutch experts in the field of
(restoration) ecology and nature conservation are less
familiar with the concept in comparison to the rest of
the world (Wassen and Boeschoten 2012). Moreover,
the implication of creating novel-ecosystems in the
Wieringerhoek resulted into resistance from the general
public, as they fear that the landscape will lose its
functionality (fresh water for agriculture) and identity
(the IJsselmeer ’s open character) to the biodiversity
goals (Reitsma 2011). Such issues correspond with
the statement that Hobbs et al. (2013) make that it is
necessary to consider what important ecological and
social issues novel ecosystems can raise.
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Figure 3 Theoretical framework of the research, by author (2022)

Eco-Revelatory Design
To participate creatively in natural processes, the
design of the landscape should not only focus on
the visible form of the ecosystem, but also its inner
workings that motivate and maintain it (Lyle 1999).
Drawing upon such principles (the inner workings of
the ecosystem), creates human ecosystem designs that
are more sustainable (Lyle 1999). Such an aim requires
knowledge of those systems, by the designer as by the
user. Design strategies for creating such intentions
(gathering knowledge and understanding) can be
found within Eco-Revelatory Design (ERD), which is
considered as one of the ecological design concepts
in the field of landscape architecture (Mohkles and
Nematimehr, 2014 as cited by Nikfarjam and Alalhesabi,
2018). This design approach aims to heighten the
visitor ’s environmental knowledge by expressing
its quality both directly and indirectly to the user
(Deshpande 2003). By implementing ERD the measure

of quality or success will shift from a mere functional
or productional one, to personal value, gained
environmental knowledge, and physical experiences
(Cohen 1974). Overall, the ecological intentions of the
designers can be considered as sustainable once the
landscape earns attention and care from the society,
gained through experience, usage and understanding
(Deshpande 2003). To establish these outcomes,
ERD exposes and reveals the natural and cultural
manifestations that take place in the landscape (see
figure 3).
Consequently, it is of interest to investigate what ERD
design strategies can take place within the novelecosystems of the Wieringerhoek, to shift from a
merely productive or protected landscape, to a more
compromising one, and, by doing so, to place the
human within the ecosystem.
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1.1. Knowledge gap and objective
The thesis objective is to investigate how ERD strategies
can help develop a ‘human ecosystem’ within the novel
ecosystems of the Wieringerhoek. It is stated by BRON
that through implementing ERD strategies within a
site, the general public can maintain their sense of
control by creatively participating in the ecosystems’
natural processes.
However, examples of the application of ERD in
novel ecosystems are rare within the Netherlands,
as it is considered a fairly new approach within
Dutch landscape design (Koh 2004). Therefore, this
research aims to investigate what ERD strategies could
be incorporated into the novel ecosystems of the
Wieringerhoek.

1.2. Research Questions
This thesis makes use of the ‘research for design’
approach with the objective of creating an ‘evidence
based’ design for the Novel-ecosystems of the
Wieringerhoek. Within this approach substantive
knowledge is gathered that supports the design
process or final design product of this thesis (Van
den Brink, Bruns et al. 2017). Further elaboration on
the process of gathering and using knowledge can be
found in section ‘1.4 Methodology’ on page 11.
The previously stated research objective translates
into the following Main Research Question (MRQ):
Which Eco-Revelatory Design strategies could
be implemented in the novel-ecosystems of the
Wieringerhoek?
To answer the MRQ , three sub-research questions are
introduced that target those themes.
> SRQ 1: What landscape elements and cultural/
historical context shapes the landscape biography of
the Wieringerhoek?
> SRQ 2: What form can the novel-ecosystems take in
the Wieringerhoek?
> SRQ 3: What design strategies can be derived from
operationalizing Eco-Revelatory Design?
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1.3. Scope of the Research
At this point in the thesis it is necessary to define the
scope of the research, in other words: the area that is
at focus and design approach we work with. As such,
the scope of the Research considers the Wieringerhoek
(the location) and ERD (the design approach of the
design).

Case study: The Wieringerhoek
Novel ecosystems are proposed in the Wieringerhoek by
Van der Zeijden, Mandemakers, Van Wieringen, Conijn
and Wilms (2021) to pirivde biodiversity improvement
in the IJsselmeer. Accordingly it is of importance
to define the area called ‘the Wieringerhoek’, the
designated research area for this thesis.
The Wieringerhoek refers the area that covers the
upper north-east side of the Wieringermeerpolder and
Wieringen (together: the landmass) and the upper
north-west region of the IJsselmeer, as well as the
part of the Wadden Sea directly behind the behind the
Stevens-sluices of the Afsluitdijk (together: the water
mass), see figure 4.
THE LANDMASS
Behind the Wieringermeerdijk the land is divided into
two management areas: the northern management
area belongs to the municipalities of de Kop van
Noord-Holland (in scope), and the southern part to the
West Friesland region (out of scope).
The first inhabitants of de Kop van Noord-Holland
protected themselves against the force of the water
by building dikes (Van der Zijden et al., 2021). Outside
the dikes, the natural process of coastal formation
continued, and breaches of dikes and their repair
caused the coastline to become irregular. Over time
the irregular and natural shape of the coastline was
transformed into straight lines by the reinforcements
of the dike system.

Wadden Sea

The IJsselmeer

The Afsluitdijk
Markermeer

Wieringen

The Wieringerhoek

The Wieringermeerpolder

The IJsselmeer

0

5km

Figure 4. Scope and location of the research (by author, 2022)

Before the endikement, Wieringen was a preferred
habitat due to its higher location. The first dikes
were created in the 10th century. The surrounding
peat landscape got drained, what lead to a decreased
ground level which was prone to flooding. Large parts
of the peat area were swept away and Wieringen
became an island. The small-scale villages are shaped
in centers, hamlets, and in ribbon form, which are
still present until today (Van der Zijden et al. 2021).
Because of its high cultural-historical value, the
possibilities for new spatial developments are limited
(Provincie Noord-Holland 2018). However, due to due
to the aging and depopulation of the area (Interview
with Familie Huisman and fellow locals, 24/06/2022),
the emphasis is on the development of recreation and
tourism, nature development and agriculture.

De Wieringermeerpolder was reclaimed in 1930
(Van der Zijden et al. 2021). The polder area of the
Wieringermeer is divided into four polder sections
with their own orientation and dimensions of the
plots (see figure 8). Herein, it is visible to see that the
allotment plan is designed from the edges towards the
center of the polder (Van der Zijden et al. 2021). The
northeastern point of the polder has a relatively wet
soil, which made farming less suitable. In exchange,
a nature reserve of approximately 800 hectares has
been created there; the Robbenoordbos and the
Dijkgatbos. Besides these two forests there are also
some wet meadows (Dijksgatweide, this is meadow bird
habitat) and 2 wheels (brackish, bordered with reed of
moderate quality). However, the vast majority of the
polder is used as arable land where various crops are
grown (Van der Zijden et al., 2021). In addition, there
is some grassland and intensive livestock farming,
greenhouse horticulture and bulb cultivation present.
Because of the extensive, agricultural land use, there
is a great need for fresh water. For this purpose, water
is let in in many places and the fresh water from the
IJsselmeer is of high value. More on the ‘water mass’
is described in the next section.
7

THE WATER MASS
The Zuiderzeeworks (the closure of the Zuiderzee by the
Afsluitdijk and reclaimation of the Zuiderzeepolders
(Thijsse 1972)) started in the 20th century to protect
land against flooding and to obtain additional land
for agriculture. Most polders were reclaimed in the
freshwater period (North-East Polder in 1942, Eastern
Flevoland in 1957, and Southern Flevoland in 1968).
Only the Wieringermeer polder (1930) was reclaimed
from the Zuiderzee. The saline and brackish water
of the Zuiderzee turned into fresh water mainly
because of the inflowing water of the River IJssel.
After the completion of the Afsluitdijk in 1932 the
geomorphological process within the IJsselmeer came
to a “standstill” (Van der Zijden et al., 2021, p.191): the
morphology on the IJsselmeer is virtually static and the
ecological processes (the variations in vegetation and
tidal activities) are no longer active. Only the coast
between Medemblik and Enkhuizen contains a varied
coastal zone, where a relationship between land and
water still remains (see profile A). All other banks and
shorelines consist of artificial dikes which have steep
slopes (see profile B). Furthermore, Pristine conditions
cannot be found in the area anymore, and are also not
favorable to be restored due to the important function
of fresh water supply by the IJsselmeer (more on this
in the next section) (Van der Zijden et al., 2021).
The IJsselmeer is a large freshwater lake, closed off
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from the Waddensea by the Afsluitdijk (Van der Zijden et
al., 2021). The area at (pan)European population level
is of vital importance for various species of birds (Van
der Zijden et al., 2021). However, the limited presence
of water and salt dynamics, depths and shallows,
floodplains, gullies and other land-to-water gradients
leads to declining numbers of bird species and species
that traditionally belong to an estuarine wetland
(Van der Zijden et al., 2021). Besides its ecological
significance, the IJsselmeer carries the important
function of freshwater supply for the surrounding
polder areas and for drinking water production, as
“approximately 30% of the Netherlands is dependent
on the freshwater supply in the IJsselmeer ” (Van
der Zijden et al., 2021, p.177). Because of this fresh
water function, the lake has an unnatural water level
management: a fluctuating (high) level in the summer
(when water is needed) between NAP -0.10 m and NAP
-0.30 m, and in the winter an average (low) level of
NAP -0.25 m (Eerden, Bos et al. 2007). The occasional
water surplus of the IJsselmeer is discharged into the
Wadden Sea through free-fall discharge sluices at Den
Oever (in scope) and Kornwerderzand (out of scope)
(Van der Zijden et al., 2021).
The Wadden Sea is an unique ecosystem that is
characterized by an alternation of sandy to silt-rich
intertidal flats, shallow waters, pioneer vegetation,
salt marshes and dunes (Van der Zijden et al.,
2021). Due to this diversity, the Wadden Sea has an
“unprecedented natural value” (Van der Zijden et
al., 2021, p.135), as it is one of the last remaining
large-scale tidal ecosystems where natural processes
continue to function. It carries a high geological value,
is a UNESCO World Heritage Site and is protected (Van
der Zijden et al., 2021). Despite laying mostly beyond
the scope of this thesis (see figure X), the Waddensea
needed an introduction within this chapter, as it does
influence the novel ecosystems of the Wieringermeer.
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Profile A: vaied coastline at Medemblik/Enkhuizen (site visit 2021, by author)
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Profile B: unnatural coastline with steep slopes at Andijk (site visit 2021, by author)
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Design approach: Eco-Revelatory Design
The former modern design paradigm that dominated
development of the Zuiderzeeworks initiated the
impression that humans are set aside (or above)
the ecosystem. This caused a recede in ecological
knowledge for the general public, as direct and
indirect ecological experiences became of secondary
importance, as mentioned in the introduction on page
2. Landscape design strategies that aim to improve
the general public’s environmental knowledge and
understanding of ecosystems can be found in ERD
(Deshpande 2003). Therefore, the scope of this thesis
is on ERD, as this design approach tends re-integrate
the human systems in ecology.
To create ‘human ecosystem’ the landscape cannot
merely be “beautiful” or “functional” (Deshpande
2003, p.25), but should be integrated with ecological
and cultural processes, which the general public should
be able to interpret through encouraged interactions
with the site. Hence, such an ecological design relies
on the amount of “visibility” (Hough 1995, p.30)
and “observability” (Thayer 1989, p.108). ERD aims
to enhance and emphasize those key-factors, by
introducing related, specific design strategies, which
are further elaborated in chapter 4: operationalizing
ERD on page 54.
Put quite frankly, this thesis focusses merely on the
gathering and application of ERD strategies, derived
from literature research and ERD related reference
projects. Any form, effect or concept regarding
psychological or phenomenological realms lay beyond
the scope of the thesis, as that part of ERD could (and
should) be an entire research on its own. Examples
of intangible terms or concepts are ‘experiences’,
‘phenomena’,
social
and
ecological
‘values’,
‘appreciation’, and ‘awareness’.
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1.4. Methodology
This thesis makes use of the ‘research for design’
(RFD) approach, in which all types of research should
support the design product or design process (Van
den Brink, Bruns et al. 2017, p.55). It considers the
gathering of all substantive knowledge that can be
applied in ‘evidence based’ design. As the entire
research follows the RFD approach, the methodology
will be discussed per sub-research question instead
(extensively described below, but also summarized in
table 1).

‘cultural’ design principles, some also inform and
substantiate the choices made further along in the
research. Examples are the argumentation of some
‘novel ecosystem’ design principles (on page 30), and
the formation of some ERD strategies, described on
page 59.

Cultural/historical context

Novel ecosystem design and principles

The first research question ‘What landscape elements
and cultural/historical context shapes the landscape
biography of the Wieringerhoek?’ makes use of the
“Landscape Biography” approach (Van den Brink,
Bruns et al. 2017, p.120). This approach is particularly
useful in cases where, for the purpose of landscape
transformations, knowledge is needed about both
regional and local (landscape) history (Van den Brink,
Bruns et al. 2017). Within the context of this thesis, the
term ‘history’ is preferred over the concept of ‘heritage’
as heritage is described by van den Brink et al. as “the
collective term for objects and elements that kept
intact and shielded from the forces of modernization”
(p.121). Therefore, as the Wieringerhoek has its
origin due to the modernization period, it is best to
label the outcome of the Wieringerhoek’s Landscape
Biography as ‘cultural historical’. Moverover, the aim
of the approach is to bring histories and memories of
landscape and place to the attention, and to effectively
use existing landscape principles in spatial plans and
landscape designs for future developments (Van den
Brink, Bruns et al. 2017). Hence, this approach suffices
to fill in the ‘cultural/historical context’ knowledge
gap within the ERD approach for the novel ecosystems
of the Wieringerhoek (see figure 3 on page 5).
Methods that are used to inform the study of
Wieringerhoek’s cultural historical context and to
justify the ‘cultural’ design principles are place-bound
narratives and memories (in the form of an interview),
a historical map and archive analysis (primarily derived
from literature studies and desk research), and field
visits (the Zuiderzee Museum and the two visits to
the research area). Each of those methods are aligned
with the Landscape Biography approach as described
by Van den Brink, Bruns et al. (2017). Though these
methods serve the purpose to inform and shape the

The second research question (‘What form can the novelecosystems take in the Wieringerhoek?’) was firstly
approached by contacting the engineering firm called
‘Witteveen+Bos’ about their proposals for the novel
ecosystems. By doing so the documents ‘Verkenning
Wieringerhoek:
Milieueffectrapport
onderzoek
alternatieven’ from van der Zijden, Mandemakers et
al. (2021) and ‘Verkenning Wieringerhoek Basisstudie
systeem functioneren’ by Rijkswaterstaat (2019) were
retrieved early on in the thesis process (start 2021).
From here, the landscape analysis started (page
24). The analysis on the IJsselmeer ’s water depths,
recreational sailing routes, and saline to fresh water
gradients were primarily derived from the previously
mentioned documents. Yet, the formation of the novel
ecosystems eventually got determined by QGIS data
derived from the online database of Rijkswaterstaat.
From here the most promising areas were chosen by
the its best ‘ecological’ potential for micro-mesomacro fauna (see figure 28 on page 29).
Moreover, within the ‘Basisstudie’ the first notation
of Lake Peipsi showed up. Following the reference
list, the comparison study by Eerden, Bos et al. (2007)
was found. By reviewing this comparison study the
first ‘ecological’ design objectives were derived (page
26) that informed the eventually established novel
ecosystem design (see figure 51).
After the most promising form and locations were
determined, a more ‘modestly scaled’ comparison
study was carried out (modest in relation to Eerden,
Bos et al’s comparison study (2007)), by searching for
similarities (or indifferences) between the reference
case of Makkum, and the
previously gathered
‘ecological objectives‘ of van der Zijden, Mandemakers
et al. (2021) and the ‘ecological’ design principles
derived from Eerden, Bos et al.’s comparison study
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(2007). Here, the site of Makkum was chosen as
reference site as it was selected as ‘best practice’
case by complying to the following criteria: the site
should be located in the IJsselmeer, outside the dikes;
the site should be subjected to saline or brackish
circumstances, and therefore preferably be located
in the Northern part of the lake; the site should
incorporate human activities (humans system involved
in the overall ecosystem), and finally the site should
largely consist of sandy soils.
The data that was used to analyze and compare Makkum,
were the so-called ‘structure maps’ of Makkum’s
ecotopes (derived from Rijkswaterstaat (2022), see
figure 33 on page 34), the water depths (derived from
Rijkswaterstaat (2022), see figure 34 on page 34), and
the AHN data (derived from PDOK (2022), see figure
34, on page 34). Unfortunately, groundwater data was
unavailable for this reference case, and was also not
available in other (not-best practice) sites located
within the IJsselmeer. Furthermore, the available data
was eventually translated into four cross-sections (see
profiles A, B, C, D, on page 35) and a more in-depth
analysis of the ecotopes, which is illustrated by the
infograph ‘the simplification of the derived design
factors’ on page 36. The outcome of the landscape
analysis of the Wieringerhoek and the ecotope-study
of Makkum formed the input for creating the structure
map, the cross-sections, the final design and the site
designs of the novel ecosystems of the Wieringerhoek,
shown as figure 37 to 48 on page 38 to 53.

Eco-revelatory design strategies
The third research question ‘What design strategies
can be derived from operationalizing Eco-Revelatory
Design?’ started with an elaborated literature study
on ERD itself. This study started out with some
ERD related documents that introduced ERD to the
landscape architecture discipline. Examples are
Odum’s plea in 1969 for re-envisioning the landscape
strategy on ecosystem development, the exhibition
on “Eco-revelatory design: Nature constructed/nature
revealed” by Brown, Harnes and Johnston in 1998, Lyle’s
book dedicated to “Design for human ecosystems:
landscape, land use, and natural resources” (1999), and
Thayers’s research on “the experience of sustainable
landscapes” (1989) and “landscape as an ecologically
revealing language” (1998). However, despite all being
related to ERD, those literary works did not suffice to
create or derive ERD design principles, as each work
remained quite abstract.
Therefore, this literature study was expanded by
the search for similar, yet very different, ERD design
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studies and projects in the forms of MSc. theses and
manuscripts. As a result, the research of Deshpande
on “Design Process to Integrate Natural and Human
Systems” (2003) was found as it was referred to several
times (Liverman 2001, Arısoy 2013). Within this paper,
Deshpande distinguished the 7 design characteristics of
ERD, what started the operationalizing process of ERD
(as further elaborated in chapter 4: operationalizing
ERD, page 54).
From here upon, two ERD design approaches were
derived from the works of Mokhles and Nematimehr
(2014). With the understanding of the previously
mentioned ERD characteristics and approaches an
exploratory search was carried out to find relevant
ERD projects, with the objective to properly describe
ERD’s overall design strategies. This exploratory search
was carried out in large, acknowledge architecture
databases that incorporate landscape architecture
projects, such as Archdaily (2008-2022) and Landezine
(2009-2022). For this search, the following keywords
were used: eco-revelatory design, revelatory design,
education, exhibition, wetlands, restoration, and
waterfronts. As a result, three ERD reference projects
were selected, which each show clear, yet different,
ERD strategies within their design description. This
is further described in section 4.3 ERD strategies,
page 59. Finally, with more transparent literature and
project examples, general ERD strategies are created,
which were translated and illustrated into specific,
applicable ERD strategies for the novel ecosystems in
the Wieringerhoek (see figure 64 to 67, page 62 to 69).

Reflection of knowledge
In the discussion the overall process of applying ERD
strategies in the novel ecosystems of the Wieringerhoek
are reviewed and discussed. Furthermore, it will be
reflected how this thesis relates itself to the objective
of informing new future novel ecosystems with EcoRevelatory design strategies.

research question

methods and materials (input, data)
Literature study

SRQ: What landscape
elements and cultural/
historical context
shapes the landscape
biography of the
Wieringerhoek?

Literature research on the origin of the IJsselmeer and the surrounding
inhabitants, primarily derived from Van der Zwaag (1977)
Literature research on the origin of the IJsselmeerpolders; the
Wieringermeerpolder, primarily derived from Geurts and van der
Knaap (1997)

output (products)
> Summary of cultural/
historical context
> Overview of
landscape elements

Historic map and archive analysis

Maps and cards on the development of the Wieringermeerpolder,
primarily derived from Geurts and van der Knaap (1997)
Maps and photo material primarily derived from the Regionaal
Archief Alkmaar (n.d.).

Fieldvisit (museum and site)

First field visit, multiple days by car (16-17-18/10/2021).
Second field visit by bike (24/06/2022).
Museum visit to the Zuiderzee Museum (30/01/2022).

Place-bound narratives and memories

Interview with familie Huisman and locals at their (farm)coffeeshop in
the Wieringerwerf (24/06/2022).

SRQ: What form can the
novel-ecosystems take
in the Wieringerhoek?

Literature study

> Landscape Analysis

Comparative case-study

> Preliminary Ecological
design principles

Literature review on Eerden and Bos et al. (2007)’s comparison study
between Lake Peipsi and the IJsselmeer.

Comparison study between the ecotopes (and their pre-conditions) of
Makkum, attributed by QGIS data primarily derived from RWS (2022) and
PDOK (2022)

> Zoning plan

Desk study

> Novel-Ecosystem Design

Literature study

> Reflection on relevant
ERD reference
projects

Desk research adapted from Van der Zijden et al. (2021) and Rijkswaterstaat (2019)
Desk research on the design process of similar large-scale novel design
operations located in the IJsselmeer (Markerwadden) Primarily derived
from Natuurmonumenten (2020; 2021; 2022)

SRQ: What design
strategies can be derived
from operationalizing
ERD?

Literature research on Eco-revelatory design

Reference study

Reference research on relevant ERD reference projects
Reference research on the implementation of art forms

> Inspiration on the
implementation of
specific art forms
> ERD design strategies

Which Eco-Revelatory
Design strategies could
be implemented in the
future landscape of the
Wieringerhoek,
that improves the
users’ ecological
awareness?

Review of knowledge

Table 1: methodology of the thesis, summarized (by author, 2022)

> Discussion
> Conclusion
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2

THE LANDSCAPE
BIOGRAPHY

This chapter set out to answer the following research question: ‘What landscape
elements and cultural/historical context shapes the landscape biography of the
Wieringerhoek?’. To answer this question a literature study is carried out to
describe the history of the IJsselmeer (Section 2.1), the development process
of the Zuiderzeeworks (Section 2.2.) and the design process of the Wieringermeerpolder’s landscape layout (Section 2.3). Fur thermore, the literature
study is accompanied by desk research, field visits, and insights gathered from
governmental archives and historical map analyses. The chapter ends with a
summary on the cultural/historical context and an overview of landscape elements, which informs the ERD approach for the Wieringerhoek in section 2.4.

2.1. The history of the IJsselmeer
When the Romans enter the lowlands, their historian
Pliny (55 AD) writes: ‘We have now seen in the North...
There, a poor nation inhabits the lofty hills or heights
raised by their own hands to the level, known from
experience, of the highest tide.” (as cited by Van der
Zwaag, 1977, p.14)

The Flevomeer
The Flevomeer (500BC) was a freshwater lake and must
have been located approximately in the southern part
of the later Zuiderzee. Flevo stands for an “Extensive
lake, surrounded by deciduous forest.” (Pomponius
Mela in Naturalis Historica, 44 AD, as cited by Van der
Zwaag, 1977, p.15). Large stretches of the (peat) banks
of the lake fell at high tides and these, together with
trees and all, including heavy oaks, drifted into the
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streams. North Holland was connected to the islands
of Texel, Vlieland and Terschelling, Wieringen and
Marken. In the northeastern part of the Flevomeer
there was a large island, which later disintegrated
into Urk and Schokland, which are now included in
the Noordoostpolder. There was no tidal activity in
the Flevomeer (Van der Zwaag, 1977) The ignorance
of the Romans regarding hydrology contributed to the
decline of the Flevomeer, which eventually led to the
creation of an inland sea, the Zuiderzee (figure 5) (Van
der Zwaag, 1977). The North Sea gradually began to
exert a greater influence on Flevomeer; the increasing
floods and the salt water started to affect the peat
layers surrounding the Flevomeer, especially in stormy
weather. This process was reinforced by two measures
taken by the Romans, as they canalized the Vecht and
the IJssel.

Flevomeer
(500BC)

Almere
(79AD)

Zuiderzee
1287AD

IJsselmeer
1930AD

Figure 5. Timeline from Flevomeer to IJsselmeer.

Almere
The measurements of the Romans led to a greater
influx of water onto the Flevomeer. This, and the
violent saltwater floods that were forced from the
north, caused large peat layers to be broken loose and
carried away with the ebb currents. Pliny (79 BC as
cited by Van der Zwaag, 1977) describes how entire
islands, with forests on them, drifted onto the Roman
ships. Large parts of present-day Noord Holland were
swept away. The seawater had started its attack on
the area around the Flevomeer and people no longer
spoke about Flevomeer, but about Almere (large lake)
(see figure 5).
Almere now stood in a wide open connection with the
North Sea and turned into an inland sea, subject to
the tidal movement of the oceans; The original sweet
environment had become salty. The victory of nature
had in no way prompted man to flee and seek refuge
elsewhere. On the contrary, the population learned
to live with the water and even started to find their
livelihood in it (Van der Zwaag, 1977).

The fishermen formed a close group, who lived closely
together. This is apparent from, among other things,
the structure of the fishing villages; the houses were
usually built close together. This resulted in an isolation
in which the fishing villages have more or less lived,
which was reflected in the consistent maintenance of
local costumes over centuries (Van der Zwaag, 1977)
(see figure 6). The Zuiderzee has been important
as a livelihood area for many people. In addition to
shipping, many earned money from fishing. In the
course of the 16th and 17th centuries, the salt water
from the North Sea penetrated further and further
into the Zuiderzee, reducing sweet water river catches
(Cremer and Bunnik 2006).

The IJsselmeer
Despite the dykes and other coastal defenses, breaches
and flooding occurred repeatedly in the Zuiderzee
area (Van der Zwaag 1977). Eventually, the Zuiderzee
was enclosed by the Afsluitdijk in 1930 and was named
‘ The IJsselmeer ’ (Thijsse 1972). This process is further
described in section 2.2.

The Zuiderzee
The population started to defend themselves as best
they could against the waters of the Zuiderzee by
building mounds and wharves. This was followed by
the dikes, which were initially built as connections
between the residential hills (Van der Zwaag, 1977).
Partly due to its favorable location on the Northern
and Southern Seas, the Dutch population possessed
a high technical skill in the field of shipbuilding (Van
der Zwaag, 1977). As a result shipyards were found
in almost all Zuiderzee towns, and an intensive trade
with the Scandinavian countries, with Russia and with
England emerged. Amsterdam, Hoorn and Enkhuizen
played an important role in the Eastern Indian Company
and the Golden Age (Van der Zwaag, 1977).

Figure 6. Traditional clothes in the Zuiderzee museum (by
author, 2022)
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2.2. The development process of the Zuiderzeewerken
The first documentation of large-scale land
reclaimations emerge in in the first 25 years of the
17th century. These reclaimations were mostly driven
by economic desires, as wealthy Golden Age merchants
had the desire to safely invest their large profits in
land, which would yield good harvests (Thijsse 1972).
Furthermore, van der Zwaag (1977) states that the
desire to win new land “has always been very great
in the Netherlands and often led to the making and
recommending of plans without urgent reasons being
present” (p.27). This mentality is reflected in the
experimental character of “the Zuiderzeeworks”: the
large scale reclaimation projects that emerged during
the time the Afsluitdijk was enclosed (Geurts and van
der Knaap 1997, p.5). For example, in the Draft Law
of 1916, it was mentioned, that the IJsselmeer would
transform into very rich fishing water. However, Van
der Zwaag (1977) states that time has shown that “this
fishing story has never been more than a fabrication”
(p.42-44) as the contemporary fishery is practically
extinct in the IJsselmeer. Nevertheless, after the flood
in 1916 and the food shortage in World War I, the first
plans to enclose the Afsluitdijk and to reclaim land
from the former Zuiderzee made their entrance.

Figure 7. Test polder at Andijk, 1927 (Medemblik Actueel, 2018).
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The first reclaimed polder
The Wieringermeer was the first reclaimed polder of
the Zuiderzee project and thus formed the basis for the
policy-making, the process and the layout for the later
reclaimed areas (Dijkema 1968). The Wieringermeer is
enclosed on three sides by the old land: the Kop van
Noord-Holland, the former island of Wieringen, and
West Friesland (see figure 8). The first dike was created
at the Amsteldiep (see figure 8), which connected the
Island of Wieringen to the mainland of the Kop van
Noord-Holland. From here, the Wieringermeerdike
started, which is connected to the West-Friese
Omringdijk (see figure 8). During the endikement
process of Wieringen and the Wieringermeer, it was
trusted that the experience would be gained during
the work (Van der Zaag, 1977), as a result, the work
was not carried out according to its exact blueprint.
However, though the first IJsselmeerdijks were created
in an experimental manner, the possibilities of the
polder were first researching in the pilot polder of
Andijk, which was realized in 1927 (Van der Zaag, 1977).
In this 40-ha reclaimed area, research was carried out
on drainage, desalination, soil maturation, choice of
crops, fertilization and tillage (see figure 7). Soon after
the Wieringermeerpolder fell dry in 1930, the research
moved to the first ‘real’ polder of the Zuiderzeewerken
(Van Duin and De Kaste 2002). During this time (1930),
an economic crisis gripped our country what led to the
preference of job creation over mechanization, hence,
Most of the reclamation work was done by hand (Van
der Zaag, 1977).
Around the completion of the Andijk test polder,
the public opinion arose that the governmental
intervenience should extend to the expenditure of
the drained land of the Wieringermeer. This view was
in line with the growing resistance to the direct sale
of the future lots, an approached which was used in
preceding polders such as the Beemster, Schermer and
Haarlemmermeer (Jeurgens 1991). Van Bemmelen,
ter Veen and Lely (Cited in Van der Zaag, 1977) urged
that the government should not limit itself merely to
hydraulic engineering, but should also address the
socio-economic structure of the new land in terms of
allotment, layout and exploitation. Besides, the layout
of the Haarlemmermeer makes it clear that a geometric
subdivision plan in itself is not a guarantee for a good
landscape structure: this 18,000 ha area was parceled
out very roughly, which not only caused problems with
water management and infrastructure, but also led to
a polder landscape that was assessed as unattractive
(Jeurgens 1991).

Wieringen
Kop van Noord Holland
Amsteldiep
Wieringermeerdijk

Westfriese Omringdijk

West Friesland

Figure 8. Plan voor de Verkaveling an de Wieringermeer (schaal :50000) (Regionaal Archief Alkmaar, n.d.).
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It is here, where the ‘social awakening ’ (addressed
in the Introduction, page X) rises and influences the
overall layout of the Wieringermeerpolder, as further
elaborated in the next section.

Shifting social and design paradigms
The Wieringermeer is a typical agricultural polder,
not only in view of the layout and the use of the
cultivated land, but also in comparison to the rest of
the Netherlands (Geurts and van der Knaap 1997).
However, the design process for the polder, from
start to finish, is a resemblance of the social realm
in which the Zuiderzeepolders were developed; the
transitioning from modernism to post-modernism
(Vroom 2003). This transitioning is reflected in the
switch from a top-down approach to a more bottomdown one (see figure 9) and the rise of social power
(Barret 2003). As a result, a more ‘compromised’
design of the landscape was demanded, especially
with regard to the layout of the polder and the wellbeing of future inhabitants (Van der Zaag, 1977). This
section further discusses that, with regard to the
layout of the new land, the landscape objective shifted
from a purely functional one, to a more aesthetically
responsible one. Hence the Zuiderzeewerken’s primary
position became that “any changes based on aesthetic
arguments should not have a significant influence on
the water management situation, nor should they have
a cost-increasing effect” (H. Wortman, 4th of augustus
1923, as cited in Geurts and van der Knaap 1997).
These ‘aesthetic guidelines’ could only be imposed
on the other Zuiderzeepolders if the main features
of scale, water management and infrastructure were
clear (H. Wortman, 8th of may 1926, as cited in Geurts
and van der Knaap 1997).
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As a result, the landscape and layout of the
Wieringermeerpolder followed the following principles
(Jeurgens 1991) :
- The roads had to be distinguished into main
roads and local roads, which should run in a
straight line, in line with the rational allotment
structures (figure 10);
- Nature need to be present in the future polders in the form of lakes and forests (figure
11);
- Recreational factors would consist of nature
sport fields and wide park belts around the villages (figure 12);
- Settlements had to act as ‘human nests’: warm
and lush in the wood, buildings clustered together, towers of the churches dominating the
landscape, comfortable residences in the form
of farms (figure 13).

Modernism

enlighment, rejection of romanticism

Late 19th century
Reason and Rationality
Power of science
Individual
Globalization and Standardization
Mechanical
Functional
Minimalism
MODERN DESIGN

contrarian response

Post-Modernism

rejection of enlightment and rationality

Early 20th century
Contextual knowledge
Social power
Massive civil movements
Societal reformation
Figure 9. Paradigmatic shift, by author, based on Barret 2003

These principles can still be found in the landscape,
see for example the figures X to X, from the site visit
in July 2022.
The influence of Granpré Molière
In the nineteenth century, technology and economic
developments had ensured that the ‘order ’ in and
around people was disrupted (1936, p.232). With the
drainage plans for the Zuiderzee, Granpré Molière
saw the opportunity to limit and hopefully neutralize
the increased urbanization and industrialization. He
worked with principles such as closedness, organic
growth and anonymity (Geurts and van der Knaap
1997). In his view, the reclamation brought the
opportunity to close the rift between man and earth,
that had arisen in the nineteenth century, what is an
interesting point of view, as the aim to apply ERD in
the Wieringerhoek compliments this statement.
The influence of JTP. Bijhouwer
Landscape architect Dr. Ir. JTP Bijhouwer was the
advisor involved in the plantation process. He
promoted education and information on a suitable
construction of yards and gardens, so that in the future
the villages and the surrounding country would form a
visual unity (Bosma and Andela 1983). First, he argued
that the function should follow its form, thus soil and
vegetation had to be examined as certain soil types are
specifically suitable for selected flora, and therefore
best characterize the landscape. His plea for harmony
led to a more human-scale landscape, with the use of
simple and sleek road designs, lighter soils with dense
planting and smaller farms, and heavier soils with
larger arable farms (dense planting was considered
detrimental to agricultural production) (Geurts and
van der Knaap 1997). Unfortunately, in this process
Bijhouwer stated there was little consultation between
landscape architects and contractors.

Figure 10. main roads that run in a straight line, field visit july
2022, photo by author 2022.

Figure 11. nature in the form of lakes and forests, field visit
july 2022, photo by author 2022.

Figure 12. wide parkbelt around village, field visit july 2022,
photo by author 2022.

Figure 13. a human nest, field visit july 2022, photo by author
2022.
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2.3. The construction of the Wieringermeerpolder
The size of the polder was determined by its natural
circumstances: in the east, a few deep channels in
the seabed formed the boundary (Dijkema 1968). Due
to this erratic course of the polder ’ boundaries, a
consistently maintained rectangular allotment, as was
often practiced in the past in Dutch reclaimed land,
was considered unattainable. Although the safety of
the polder was assessed more than satisfactory, with
a view to a possible dyke failure, a ‘terp’ (an artificial
dwelling mound) of one and a half meters would be
constructed near the polder center (the Wieringerwerf)
(see figure 14). There, the population could seek
shelter in case of emergency (Dijkema 1968).

Figure 15. moist forest (Robbenoordbos), field visit july 2022,
photo by author 2022.

Figure 16. broad vista’s, field visit july 2022, photo by author
2022.

Figure 14. Toevluchtsoord de Terp 1945, Archief Alkmaar
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The plots were provided with conditions for the
development of an agricultural area in which farmers
would feel at home and could build up a decent
livelihood (Jeurgens 1991). As a result, both short sides
of these lots had to be situated on a traffic road and
on a navigable route. Later, when the allotment plan
was further detailed, experiments were carried out
with the widths and lengths of allotment sizes (Geurts
and van der Knaap 1997). Finally, The allotment plan
was approved on August 3, 1929. Within this allotment
plan, no more than three villages were built in the
polder due to cost considerations (Van Duin and De
Kaste 2002). Slootdorp (1931), Middenmeer (1932)
and the Wieringenwerf (1935) are located on the
corners of a triangle, centrally located in the polder,
where roads and canals intersect (Van Duin and De
Kaste 2002). Scarcity of materials, as a result of the
Second World War, and the desire of the agricultural
workers to remain housed in the villages ultimately
ensured that only farms were built in the countryside
(Geurts and van der Knaap 1997).

Figure 17. group wise, varied panting scheme, field visit july
2022, photo by author 2022.

Robbenoordbos

Figure 18. Canal structure and Robbenoordbos location (Final verkavelplan 1929, scale 1:30.000 derived from Geurts and van der Knaap
(1997))

Robbenoordbos
Similarly as with village planning and the construction
of houses and farms, the national government was
assisted by experts with regard to afforestation
and planting. On June 16, 1930, the Wieringermeer
management approached Staatsbosbeheer with a
request for advice regarding 750ha of sandy soils
(northeast), which was considered unsuitable for
agriculture due to high water levels and salinity (Zuur
1938). A recreational area at that location could be
of great significance in the form of a moist forest
(see Figure 15). That way, it could serve as regional
windbreaker and timber supply of the agricultural and
horticultural companies in the polder and the adjacent
part of North Holland levels levels (Geurts and van der
Knaap 1997).
The proposals from Staatsbosbeheer showed that there
was a preference for a landscape structure inspired by
the nineteenth-century landscape style (Platteeuw,
Lauwaars et al. 2001), with the aim of enlivening and
making the landscape attractive by means of broad
vistas and a more group-wise, varied planting structure
(see Figure 16 and 17)

Figure 19. Dune afforestation in Robbenoordbos 1932 by Archief
Alkmaar

The construction (in 1934) of the Robbenoordbos was
also stimulated by the fact that various canals, paths
and roads converged in the northeast corner of the
Wieringermeer, which made regular allotment of the
land impossible (see figure 18). Because of the strong
winds with a high salt content, only tree species
could be planted that were also suitable for dune
afforestation (see Figure 19) (Zuur 1938). In addition
to various coniferous wood species, oak, ash, maple,
birch and poplar were also planted for recreational
purposes (Geurts and van der Knaap 1997).
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2.4. Summary and overview
This section summarizes the previously gathered
cultural/historical context by explaining is cultural
relevance for applying ERD in the novel ecosystems
of the Wieringerhoek in section 4.5. Furthermore,
it shares an overview of landscape elements that,
according to the preceding landscape biography,
shapes the Wieringerhoek.

Relevance of the cultural/historical context

Figure 20. Dijkgatbos 1950 photo by Archief Alkmaar (n.d.)
The Inundation
On April 17, 1945, the Germans blew up the IJsselmeer
dike and the Wieringermeer flooded with water (Hoes,
Hut et al. 2012). The dike was closed again in August
and the polder again dried up before the end of the
year. In the meantime it had become apparent that
many buildings in the polder had been destroyed or
damaged beyond repair (Dijkema 1968). The water had
also caused extensive damage to the dike, to bridge
ramps and canals. The vegetation was dead in many
places. Only on the west side of the polder, which is
less deep, most trees had survived. Before 1950 the
largest part had already been provided with shrubs and
trees (Dijkema 1968). The reconstruction, other than
some embankments of canals which are now provided
with willows, largely considered the pre-war layout.
Dijkgatbos
In the south of the Robbenoordbos, along the sea dike
there is another recreational forestry, called Dijkgatbos
(see figure 20). This forest, including its lakes, are the
result of the bombings in the Second World War. Here,
the soils were flooded with a thick sandy soil layer.
This Dijkgatbos, which is also known as Sluitgatbos,
together with nearby grasslands considers an area
of 125ha. The recreational function of forests in the
early sixties, became increasingly important as natural
resources gained more attention throughout the
twentieth century (Zaaijer, 1962, as cited by Geurts
and van der Knaap 1997).
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For the novel ecosystems
The IJsselmeer ’s first documented precedent is the
Flevomeer, what was characterized by its vastness,
and the amount of deciduous forests. For the ERD
implementation of the Wieringerhoek, this is of
relevance, as the ecological objectives (formed in
section 3.1.) are aligned with this former state of the
lake. Therefore, the creation of deciduous forests could
express both natural and cultural manifestations.
The precedent of the Zuiderzee, Almere, was
characterized by islands, with forest on them and
stood in open connection with the North Sea. Here,
the ecological objectives (formed in section 3.1.) are
also aligned with this context, as the novel ecosystems
of the Wieringerhoek tend to create (on a smaller
scale) a more open connection with the Waddensea,
and incorporates islands with forests. Therefore,
these objectives could both carry natural and cultural
manifestations, which can be expressed through ERD
applications to the visitor.
The Wieringermeerpolder is developed based from
its natural circumstances, just as the novel ecosystem
follows its landscape analysis (section 3.1.).
For cultural references in ERD
The Zuiderzee is mostly known for its ‘Golden Age’, the
rise of fishery and shipbuilding, and its important role
in the Eastern Indian Company. Hence, many cultural
references can be made in the novel ecosystems of the
Wieringerhoek through ERD’s artistic design strategies
(section 4.3.).

For ERD objectives and site-selection
Fast forward, the Wieringermeer is the first reclaimed
polder after the enclosure of the Afsluitdijk, and
formed the basis for the policy-making, the process and
the layout for the later reclaimed areas. This cultural/
historical context can help support the site selection
for the first novel ecosystems of the IJsselmeer, in
the Wieringerhoek, as this concept is not yet used in
the IJsselmeer. Additionally, the application of ERD
strategies are also a first on this large scale in the
Netherlands. Once more, the Wieringerhoek can set
the base for other areas.
Furthermore, applying ERD strategies in the
Wieringerhoek compliment the cultural/historical
context regarding the experiential character and
the ‘hands on’ approach in the development of the
Wieringermeerpolder. An example for this is the
principle of dedicating certain ‘research sites’ in the
novel ecosystems of the Wieringerhoek, what could
be considered as a subtle hint to the pilot polder of
Andijk.

Landscape elements
The landscape elements that are derived from the
cultural/historical context of the Wieringerhoek are:
Wieringen,
Amsteldiep,
The Afsluitdijk,
The Wieringermeerdijk,
West friese Omringdijk,
Harbors (Den Oever),
Sluices,
Lakes and Forests (Robbenoordbos, Dijkgatbos)
Testpolder Andijk,
The rectangular allotment structure,
“Human Nests”,
Farms,
Park Belts,
Broad Vista’s,
Group wise planting schemes.

The ‘social awakening ’ that shifted social and design
paradigms, which in return are reflected in the
development of the Wieringermeerpolder could
be considered as an early stage of creating ‘human
ecosystems’, despite the overly dominating ‘productive’
character of the entire landscape. This, also can help
support the site-selection of the Wieringerhoek from
a cultural/historical point of view.
Additionally, Granpré Molière states that the
Zuiderzeepolders could bring the opportunity to close
the rift between man and earth, and JTP. Bijhouwer
promoted education and information on a suitable
planting constructions. Hence, again, the similarities
with the objective of ERD compliment the siteselection of the Wieringerhoek.
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3

THE FORM OF THE
NOVEL-ECOSYSTEM

This chapter set out to answer the following research question: ‘What form can
the novel-ecosystems take in the Wieringerhoek?’. To answer this question a
landscape analysis is firstly conducted, which is accompanied by a literature
study and desk research in section ‘3.1’. From this a set of preconditions, ecological objectives and design principles for the novel ecosystems are derived,
which are compared to the ‘best practice’ case of Makkum in the section ‘3.2’.
This comparative case study resulted in a zoning map and sections, followed
by a novel ecosystem design on the regional scale in section ‘3.3’.

3.1. The landscape analysis

The IJsselmeer is considered a “highly altered and
monitored watersystem” (Van der Zijden et al., 2021,
p.20)., in which the total system is poor in species
due to the lack of habitats. Therefore, there is a need
for an intervention in the ecosystem, as without the
ecological status will deteriorate in the forthcoming
years (Van der Zijden et al., 2021). One way to address
such an assignment is by creating novel ecosystems
(an ecosystem that “by human influence, differs from

those that prevailed historically” (figure 21) (Hobbs,
Higgs et al. 2013, p.58)) in the IJsselmeer. Inherently is
the idea that are both ecological and social thresholds,
that withhold the return of the system to a less altered
state. Hence, the need to discover contemporary
and future ‘human preconditions’ and ‘ecological’
objectives that inform the design principles regarding
the creation of novel ecosystems in the Wieringerhoek.

degree of change
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novel ecosystem
(ecological objectives)

novel ecosytem

compromise environment
(human ecosystems)

(human preconditions)

Figure 21. the threshold that catergorically determines a ‘novel ecosystem’ by arrying it to their degree of change, with regard to
the feasibility of restoring its historical ecosystem (by author, adapted from Hobbs, Higgs et al. (2013) and Odum (1969))
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Afbeelding 11.4 Dichtheid recreatievaart (met AIS) in het IJsselmeer en Markermeer jun
(bron Marin, 2014)

Human preconditions
For the last 100 years most land in the Netherlands
is transformed for agricultural or housing purposes,
as the population density and pressure on the land
increases. As described before, the (arable) land
reclamations from the Zuiderzee, is the most drastic
example of the efficiency pressure per square meter
in the Netherlands. However, the trend now is to
redevelop most reclaimed land into natural- and
recreational areas as urbanization strives forth
boats per 1000km2
(Eerden, Bos et al. 2007). Elaborately, not only the
45
hinterland of the IJsselmeer Region is under pressure,
21
the same goes for the waterscape and its recreational
and economical purposes. These factors go hand-in9
hand as, according to the NEI in 2000 (cited in Eerden
3
et al, 2007), “50% of the direct added value of the
economic activities for the IJsselmeer are derived
0
from leisure activities” (p.75) as many tourists are
attracted by the large populations of birds. Hence,
Figure 22. Density recreational sailing in the IJsselmeer and
Markermeer, illustrative (scale is missing) (Marin, 2014 as cited
trips and field visits to nature development sites
by Van der Zijden et al., 2021)
are organized on regular basis by organizations such
as Natuurmonumenten. In former times, the winter
primarily attracted people to the lake, as events such
239 | 312 Witteveen+Bos | 114828-5.1/21-001.873 | Concept 04
as ice-car racing and ice fishing was often organized.
239 |that,
312 formerly
Witteveen+Bos
114828-5.1/21-001.873
| Concept
04
Events
were |held
by the inhabitants
of
NAP(m)
0,4
the Zuiderzee. As for today the ice is too thin for such
0,3
0,2
activities to be held (Winterkoorts, Zuiderzeemuseum
0,1
2022). Other than nature-related recreation the lake is
0,0
-0,1
also used for recreational shipping, sailing and fishery
-0,2
-0,3
(see figure 22).
-0,4
Another threshold on the waterscape is the drinking
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water supply (Van der Zijden et al., 2021), as the
TIDAL LEVELS AND PEAKS
AVERAGE LAKE LEVEL
IJsselmeer does not only suffice for almost 30% of
the Dutch population’s drinking water; it also carries
Figure 23. Tidal peaks and average waterlevel of Lake IJsselthe important function of freshwater supply for the
meer (Adapted by author (2022) from Van der Zijden et al.,
surrounding polder areas and for drinking water
2021)
production. Because of this fresh water function,
the lake has an unnatural water level management: a
fluctuating (high) level in the summer (when water is
needed) between NAP -0.10 m and NAP -0.30 m, and
in the winter an average (low) level of NAP -0.25 m
(Eerden, Bos et al. 2007) (see figure 24)
.
Because of the great demand on the IJsselmeer ’s fresh
water supply, it is important to keep the salination
process (from the Waddensea to the IJsselmeer) at a
minimum, to adapt to a more saline scenario, or to at
least monetize this process very carefully. Additionally,
due to climate change and the rising seawater a
more saline (brackish) IJsselmeer scenario is likely to
become reality (Van der Zijden et al., 2021), especially
Figure 24. Calculated Chloride (salinity) Concentration by
as this process is already captured at the borders of
Rijkwaterstaat (2021) at current situation in Den Oever.
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the IJsselmeer and the Waddensea (Eerden, Bos et al.
2007) (see figure 24, page 25).
Lastly is that the dikes (WieringermeerDijk, de
Westfriese Omringdijk, Afsluitdijk and Houtribdijk)
should remain in place and cannot be undone.

Ecological objectives and design principles
All the above mentioned main preconditions
(recreational fishing and sailing, the freshwater
supply for drinking water and agricultural purposes)
benefit from an established ‘healthy’ ecology and
water quality (Van der Zijden et al., 2021). Besides,
due to the IJsselmeer ’s considerable scale of the
lake it carries a great significance for nature. The
Wieringerhoek mostly considers (from an ecological
perspective) a permanent habitat and nursery, as it is a
temporarily rest- and forage location on the European
migration routes for large amounts of birds and fish
(Programmatische Aanpak Grote Wateren n.d.).
Moreover, this section creates an overview ecological
design objectives for the IJsselmeer ’s current
unsustainable ecosystem by studying the literary
works of van der Zijden, Mandemakers et al. (2021),
the comparison study of the IJsselmeer and Lake
Peipsi by Eerden, Bos et al. (2007), the development
process of Markerwadden (source), and the Ecosystem
development strategy by Odum (1969).

1. A BALANCED ECOSYSTEM DEVELOPMENT STRATEGY
As explained in the introduction (page X to X) the
aim for ecological succession rely on the relationship
between man and nature. Especially the measure
of ‘ecological succession’ is under pressure. Here,
”succession” is defined as the increased control of
the physical environment in the sense of achieving
“maximum protection” from its perturbations (Lyle,
1999, p.164). Lyle further explains that this ‘maximum
protection’ often conflicts with man’s goal of
“maximum production”: trying to obtain the highest
possible yield p.164). This conflict takes place in the
Wieringerhoek, hence the need to establish a balanced
ecosystem development for the novel ecosystems in
the Wieringerhoek.
For this, Lyle (1999) addresses Odum’s compartment
model (1969) as principle for re-envisioning an
ecosystems development strategy. Within this model
the landscape of choice gets divided into areas,
according to their basic ecological needs. For this
landscape to become sustainable there is a need for
both
successionally young ecosystems (for their
productive qualities) and older natural ones (for their
protective qualities). Odum (1969) further argues that
“the most pleasant and certainly safest landscapes
to live in is the one with a mixture of communities of
different ecological ages” (p.267), which he categorizes
as “Protective” “Productive”, “Compromise”, and
“Urban-industrial” (Odum, 1969 p.267), as further
described in image 25.
Implementing any kind of compartmentalization plan,
of course, would require procedures for zoning the
landscape and restricting the use of some land and
water areas. Hence the implementation of design
principle ‘1’ for the design of novel ecosystems in the
Wieringerhoek.

Figure 25. Compartment model by Odum (1969)
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2. CREATE A HIGHER CARYING CAPACITY WITHIN THE
LAKE (ZEBRA MUSSELS)
Within the IJsselmeer lake there is a general fear that
the carrying capacity of the lake will decrease to such
an extent that the ecosystem cannot restore itself
anymore. In Eerden, Bos et al.’s (2007) comparison
study it is shown that balance within the system
is important: whereas the carrying capacity of the
IJsselmeer is now considered too low, a very high
capacity is not beneficial either. Thus, Eerden, Bos O P E N
OT
EC
et al. (2007) stress the importance of creating good
conditions for the key specie: Zebra Mussels (figure
26, see design principle 2); as they feed on and control
algal blooms what in return is beneficial for the overall
carrying capacity as it leads to positive effects like a
greater transparency and a well-established food web
(Ibelings et al. 2007, Lammens et al. 2004, Noordhuis
2007, Portielje & Oostinga 2003, in Eerden et al.,
2007) (figure 27). As a result, introducing the correct
conditions for Zebra Mussels, will in return also lead to
improved fish and bird numbers (Eerden et al., 2007).

(smaller)
FISH

BIRDS

MUSSELS

NUTRIENTS
Figure 26. Mussels as key-species, by author
2022 (adapted from Harweijer 2017)

To design good conditions for Zebra Mussels, design
principles that offer solutions to the following
issues, should be applied to the novel ecosystems
of the Wieringerhoek: first, coastal areas with firm
substrates should be introduced (see section ‘Land to
water gradients’), second, the water quality has to be
improved by catching silt (design principle 3-5 on page
30).

Figure 27. spatial distribution of Blue Green Algae (left) and
Zebra Mussels (right), illustrative (scale is missing) (Lammers
1999; Eerden et al., 2007)
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3. CATCH SILT
The conditions of the IJsselmeer are especially poor at
the deeper parts of the IJsselmeer, where oxygen levels
are low and soft sediments has accumulated over the
years (Eerden, Bos et al. 2007), covering the last firm
substrates of the IJsselmeer ’s past. However, most of
these problems and conditions can be reversed, by
understanding the ecological mechanisms involved
(source). A reference for related solutions can be
found in the development of the Markerwadden. This
project was pioneered because of lack of diversity and
also to catch the silt of the Markermeer to improve
the water quality and transparency (van Eerden et al.,
2007).
The Marker Wadden is one of the largest new nature
development projects in the Netherlands (IJff, Ellen
et al. 2018). The created islands provide a varied
underwater landscape with a variation in water
transparency which fish and birds can inhabit. Its novel
character is shown in its ecological approach (a human
ecology) and construction methodology, as it is one of
the first Dutch projects to use silt for and reclamation
(Barciela Rial 2019). The islands catch silt by “filling
the compartments behind a rim with silt from the pits
and channels” (Herweijer 2017, p.10). To create the
right circumstances, the following design principles
should be applied: first, the edge of the island should
be created (see design principle 2, image 31 on page
28); these edges can take two forms: a soft variant
(beaches) and a hard variant with boulders (see design
principle 3 and 4 page 30), an intermediate form is
also possible with a “foreshore dam” (Herweijer 2017,
p.11) (boulders) and a beach behind it (see design
principle 5 on page 30); the creation of an underwater
landscape of silt channels or the reinforcement of
former winding waterways (see design principle 6 on
page 30) that move the silt to the desired location;
then, the islands should be created purposefully
higher than the average water level (the sections A
to I on page 40 to 48). However, those methods will
still need a constant human involvement, as the silt
will subsides and irrevocably disappears under water
without intervention (Schultz, 2022; Boer 2022).
Therefore the implementation of experimental sites
for further research and explorative approaches
(see design principle 7 page 31) are recommended
(Herweijer 2017).
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4. LAND TO WATER GRADIENTS
Similar to most IJsselmeer dikes, the Wieringermeerdijk
has a predominantly stony, sparsely vegetated and
steeply sloping embankments on the side of the lake.
The deep, open water (zone 1, figure x) is widely
available. This monotonous character of the current
landscape is reflected in the quantity and diversity of
the fish population, as plant-loving fish species are
scarce. According to Van der Zijden et al. (2021, p.23)
“only one tenth of all species, which the IJsselmeer
should be able to accommodate, is found”. The lack
of variety has two reasons; firstly, the former areas
of shallows are transformed into polders, and thus
have been removed from the IJsselmeer; the second
cause is the reversed water system, due to water level
control. This way of water control causes unnatural
circumstances, which lead to underdeveloped riparian
and vegetation zones Eerden, Bos et al. (2007).
To help restore and introduce land to water gradients
the following solutions can be introduced in the form of
design principles: first, transforming the dikes to more
natural shores (see design principle 9 on page 31), this
can be done by implementing vegetation zones that are
closely related to the missing inundation zones and
raising the ground level for water plants to be able to
grow (the sections A to I on page 40 to 48). Moreover
forests and bushes should be introduced along the
banks of the waterbodies (see design principle 10 on
page 31), as they complete the ecosystem by creating
their own micro habitat by “depositing woody debris
in the water” (van Eerden et al., 2007, p.76). However,
for this to succeed the novel ecosystem should limit or
dismiss agricultural use in the site (see design principle
11 on page 31). Furthermore, the ecosystem has to
contain areas that are difficult to access (see design
principle 1 on page 30). Brackish water (see design
principle 12 on page 31), allows rush fields (see design
principle 13 on page 32) and reedbeds (see design
principle 14 on page 32) to grow close at sea, which
on its own is deemed very exceptional (VisitWadden
2022). Moreover, the overall vegetation zone should
also incorporate a variation in openness (see design
principle 15 on page 32), as that improves the “overall
natural value” (van Eerden et al., 2007, p.44) for the
novel ecosystem.

5. FRESH TO SALT WATER TRANSITIONS
Along the entire 32 km long Afsluitdijk, there are
only two places with a connection between the
fresh IJsselmeer and the salty Wadden Sea: the lock
complex at Kornwerderzand, on the Frisian side (out
of scope), and the lock complex at Den Oever, in
the Wieringerhoek (see figure 29; 30). An example
to improve the fresh to salt transitioning is by
incorporating a fish migration river or a fish ladder.
Such a construction is already created in the East-side
of the IJsselmeer, in Kornwernerzand (see figure 29).
This, and the location of the Stevenssluices nearby the
novel ecosystem design resulted in the choice to let
this design principle (the fish migration river) out of
the scope of this thesis. However, the brackish water
habitat is of such international importance, to the
extent of providing this habitat to a landscape scale
rather than a re-connection for fish migration alone.
In case of the IJsselmeer, this should be paired with a
monitoring system to ensure the freshwater use will
not be at risk (Herweijer 2017, Provincie Flevoland
n.d.).
EC OTOPEN

For this, the connection between the Waddensea
and the IJsselmeer can best be formed by means of
a sluice shaft or by creating a new passage in the
Afsluitdijk (W+B, RWS, 2021) (see design principle
16 on page 32). Other examples of connecting fresh
to salt waterbodies, that do fall within the scope of
this thesis, are principles such as the restoration of
old meanders (see design principle 6 on page 30) or
introducing inundated areas

Figure 29. Fish migration river Kornwernerzand (de Afsluitdijk,
n.d.) https://deafsluitdijk.nl/projecten/vismigratierivier/documenten/
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Figure 30. Fish ladder (Google, 2022; orignal source unknown)
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Figure 28. Potentials for micro-meso-macro fauna, derived from QGis (original source)
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Ecological design principles

30

1. Compartmentalization principle
(variety in accessability and function)

2. Create islands
(higher than average waterlevel)

3. Islands’ soft edge (e.g. beaches)

4. Island’s hard edge (e.g. bolders, dikes)

5. Islands’ intermediate edge (e.g. foreshore dam)

6. Use excisting waterways
(as silt channel or for sailing)

7. Create experimental sites
(for experiments, research and education)

9. Transform the dikes to natural shores
(for both terrestrial and aquatic plants,
inundation and vegetation zones)

10. Introduce forests and hems in the novel ecosystems

11. Limit agricultural use in novel ecosystems

12. Admit brackish water

13. Introduce rush fields

31

14. Introduce reedbeds

16. Connect seperated waterbodies
(e.g. a new passage to the Waddensea or fish ladders)

32

15. create a variation in openness

3.2. The comparative case study
With creating a new ecosystem, the baseline is their
preceding natural ecosystem (Lyle, 1999), however,
in the case of the novel ecosystems Wieringerhoek,
such a reference is either non-existent or uncapatible
with todays ‘human preconditions’ and ‘ecological
objectives’. Furthermore, this section explores whether
the output of the analysis is applicable by comparing it
to the case study of Makkum. In this research Makkum
is chosen as ‘best practice’ example as it suffices
the following criteria: the site should be located in
the IJsselmeer, outside the dikes; the site should be
subjected to saline or brackish circumstances, and
therefore be located in the Northern part of the lake
(see figure X); the site should incorporate human
activities (humans system involved in the overall
ecosystem (VisitWadden 2022)), and finally the site
should largely consist of sandy soils (Siderius (1993)).
Moreover, the comparison study starts with the
derived ‘structure map’ from Rijkswaterstaat (2022)
(see figure 33 on page 34). This map shows which
ecotopes are located where within the area. Herein,
the similarities are found in design principles: 1
compartmentalization principle, 3 soft edges, 6 using
existing waterways, 9 natural shores, 10 forests and
hems, 11 limit agricultural use, 13 introduce rushfields,
and 14 introduce reedbeds, which can be found at
Section 3.1. on page 30 to 32. What was most striking
for this comparison was the acknowledgement that
the ‘reedbed’ ecotope and ‘forests and hems’ ecotope
were found on site.
To create a more comprehensive image of the case
and its inner workings, the heights and depths of
both land and water were analyzed and translated
into four sections, which were located in Noorderlijke
Makkumerwaard in the North-West (profile A-A’) and
the North-East (profile B-B’), at the recreational beach
in the west-side of the center (profile C-C ’), and at the
Zuiderlijke Makkumerwaard in the South-West (profile
D-D’), see page 35. By doing so, it was possible to gain
insights on the ground-level related to the ecotope,
which informed the design of the novel ecosystems
(section 3.3 page 38.) and set out some preconditions
with regard to the feasibility of the previously
mentioned design principles. For example: to place
forests and hems in center of the development, where
ground levels are most high (profile B-B’ and profile
D-D’ on page 40).
Unfortunately, groundwater data was unavailable for
this reference case, and was not available in other (not-

0

5km

Figure 32: locations of selected case study of Makkum,
map by author, adapted from Google Maps (2022)

best practice) sites located outside the dikes, within
the IJsselmeer. In order to gain an estimation of the
groundwater levels, the ecotopes were further studies
by zoning them in 4 categories: Brackish Water (zone
1), Marshes (zone 2), (Flood)grasslands and Pioneers
(zone 3), and (moist)forests (zone 4) (see Appendix
A: table 2 on page 79). This zoning made it possible
to derive more information on Makkum’s ecotopes by
gathering information on bird, plant, fish and other
species through Bij12 (2022), which Is an organization
that supports provinces in the implementation,
knowledge and data about the environment. This
strategy for working with unknown factors within
an ecosystem, is introduced by Lyle (1999), aims to
develop an understanding of interactions among
populations for design purposes. In here, the linkage
between human beings and animals is somewhat
less critical than that between human beings and
plants, as human influence on animal population is
exerted mostly through the manipulation of plants
and water (Lyle 1999). As a result, with the focus on
plants, figure 36 is created, what is a simplification
of several design factors (brackish to sweet water,
different ecotopes, different ground levels). This
simplification is suggested for creating “the highest
level of diversity that remains compatible with both
the environment and human purposes” (Lyle 1999,
p.205). From this simplification on, the zoning map
of the novel ecosystems in the Wieringerhoek (figure
37), together with supporting sections and details are
created (page 38 to 53). Finally, this all translates in
the novel ecosystem design on page 69.
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Figure 33: Ecotopes map
Makkum, data derived from
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Figure 34: Heights and depths map Makkum,
data derived from PDOK (2022) and Rijkswaterstaat (2022)
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Image 35: the simplification of the derived design
factors, for creating the highest level of diversity
that remains compatible with both the environment
and human purposes (by author, 2022)
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3.3. The novel ecosystems of the Wieringerhoek

0

5km

Figure 36 location novel-ecosystem, map by author, adapted
from Google Maps (2022)

D

ZONING MAP

Zone 4

Zone 3

Zone 2

Zone 1

NOVEL-ECOSYSTEMS
water
bare soil (natural)
bare soil (temporarily)
rush fields
reed vegetation
pioneer vegetation
production grassland
natural grassland
agricultural fields
thickets and brushwood
forests (natural)
built/hardened

> Figure 37 zoning map of the Wieringerhoek’s novel ecosystems (by author, 2022)
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Location 1 (figure 38, 39) is
located at the Northern-West
side of the novel ecosystems.
Here the connection with the
Afsluitdijk is created, to make
the Western island accessible
for
man
(profile
A-A’).
Furthermore, this location
contains bare soils that can
function
as
recreational
beaches, and the winding
waterways are kept intact for
recreational sailing and boats
(profile B-B’).

LEGEND PROFILES
0 up to -1 NAP
-1 NAP up to -2 NAP
-2 NAP up to -3 NAP
-3 NAP up to deeper

0

1km

Original waterdepth level

Figure 38 site location location 1, zoning map by author
(2022)
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Profile B-B’ Recreational Beach on the Western island
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LOCATION 1

NOVEL ECOSYSTEMS SITE
Winding waterway
(recreational boats)
Water

Bare soil

Rushfields

B
Pioneer vegetation

Thickets and brushwoods

B’
Forests

Figure 39: site location 1: recreational beach
by author (2022)
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Location 2 (figure 41) is situated LEGEND PROFILES
South-East of location 1 (see figure
0 up to -1 NAP
40). It is the location between
the current dike structures (the
-1 NAP up to -2 NAP
Wieringermeerdike) and the
-2 NAP up to -3 NAP
novel ecosystems. Here, the
waterdepths are mostly kept
-3 NAP up to deeper
0
1km
intact (profile C-C ’ and profile
Original
waterdepth
level
D-D’) to let larger boats and
sailships still pass through from
Soil>
-3
Figure 40 site location location 2, zoning map by author
the IJsselmeer to the Waddensea
(2022)
and reversed.
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Profile D-D’ The Northern part of theWieringermeerdijk and the novel ecosystem
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Water
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Bare soil

Rushfields

Pioneer vegetation

Natural grassland

Thickets and brushwoods
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Figure 41: site location 2: dikes and sailing
by author (2022)
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Location 3 (Figure 42) is
situated South of loation
2 (Figure 43). Here, flood
grasslands
and
pioneer
vegetations can take place,
as the dike at Dijkgatbos is
transformed into a natural
shore (see profile E-E’).
Furthermore, as previously
addressed
this
location
contains the possibility of
harvesting Zebra Mussels
and other aqua agricultural
species.

LEGEND PROFILES
0 up to -1 NAP
-1 NAP up to -2 NAP
-2 NAP up to -3 NAP
-3 NAP up to deeper

0

1km

Original waterdepth level

Figure 42 site location location 3, zoning map by author
(2022)
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Figure 43: site location 3: dijkgatbos and mussel experience by author (2022)
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Location 4 (figure 44) is located
in the East of the Western Island
(figure 45). Here, a natural beach
is situated, from where the visitor
can swim to the smaller islands
(figure F-F’). Here, the ground
levels are altered to -3NAP in
which smaller recreational boats
still have access, whereas larger
boats are dismissed.
South of this location lays a
shallow, where research on the
catchment of silt can take place
(see profile G-G’).

LEGEND PROFILES
0 up to -1 NAP
-1 NAP up to -2 NAP
-2 NAP up to -3 NAP
-3 NAP up to deeper

0

1km

Original waterdepth level

Figure 44 site location location 4, zoning map by author
(2022)
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Figure 45: site location 4: marshes, recreational sailing and silt channels by author (2022)
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Location 5 (figure 46) is located on the island, situated
East of the ‘main island’ of locations 1 to 4 (see figure
47). The main difference between those islands is the
accessibiliy: where the island in the West is easily
accessed, this island in the East is not. The reason
behind this is Odum’s theory on ‘protective’ landscapes.
Hence, this island is mainly created for ‘natural’
ecosystems that do not necessarily incorporate human
activities and needs.
Furthermore, the shallows of the island (see profile
H-H) offer the possibility for birds and fish to seek
refuge and rest. The overall ambition of this island is
to create possibilities for uninterrupted succession
(see profile I-I’) (for legend, see previous page)
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1km

Figure 46 site location location 5, zoning map by author
(2022)
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Figure 47: site location 5: unaccessible island by author (2022)
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CONNECT SEPERATED WATERBODIES
improve fish diversity and migration
and to extend bracksih habitat
RECREATIONAL BEACH
double functions as ‘soft’ shore
to catch silt from Waddensea

MOIST FORESTS
varies in openness,
improves the overall natural value

NATURAL BEACH
double functions as ‘soft’ shore to
catch silt from Waddensea/Markermeer

MARSHES
catch silt from waddensea
erich and improve vegetation zones

SHALLOWS + RESEARCH SITE
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at landscape scale
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MARSHES
catch silt from waddensea
erich and improve vegetation zones

OFF-SHORE ISLANDS
double functions as ‘foreshore dam’
to catch silt from Waddensea/Markermeer

FLOOD GRASSLANDS
inundated areas to be restored
at landscape scale

SHALLOWS
to catch silt from
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NOVEL ECOSYSTEMS
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Annotation for specific place
and/or function, see extended
legend, page 52.
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Figure 48: novel ecosystem design, by author (2022)
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REGIONAL DESIGN
EXTENDED LEGEND

CONNECT SEPERATED WATERBODIES

Fish ladder, photo by José Luis Sarralde (n.d.)

RECREATIONAL BEACH

Recreational beach, photo by Berry IJmker (2021)

MOIST FORESTS

Moist forest, photo by Jan Kaldenbach (2021)
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HARVEST (AQUACULTURE)

Harvesting mussels, photo by Courtney Greiner (2013)

NATURAL BEACH

Natural beach, photo by Dick van Voorthuizen en Hanno Weima (2019)

MARSHES

Marses, photo by Rijn in beeld (2022)

SHALLOWS

Shallows, photo by Jan den Boef (2020)

ECOTOURISM

eco-tourism at Markerwadden, photo by Chantal Bekker (2018)

FLOOD GRASSLANDS

Flood grasslands, photo by Jan den Boef (2020)

RESEARCH SITES

Research site at Markerwadden, photo by Wilco Meijers (2018)

OFF-SHORE ISLANDS

Forests on islands, photo by Vicoria/Stockphotos (2018)
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4 ERD

OPERATIONALIZING

This chapter set out to answer the following research question: ‘What design
strategies can be derived from operationalizing Eco-Revelatory Design?’. To
answer this question a more elaborate literature on ERD is carried out in
section 4.1, which translated into seven design characteristics, three ar tistic
design interventions (4.2.) and five design strategies (4.3.) within ERD. Furthermore, an exploratory search was carried out to find relevant ERD projects,
which each show a clear, yet different implementation of the strategies and
their characteristics in section 4.4. Lastly, the ERD strategies are translated
into site specific visualizations and suggestions for the novel ecosystems in the
Wieringerhoek in section 4.5.

As mentioned earlier, the landscape experience can be
heightened by improving the visitor ’s environmental
knowledge (Deshpande 2003). Thus, landscapes can
no longer merely be created for the purpose of being
“beautiful” or “functional”. Instead, they should
encourage interpretation of the underlying ecological
processes (link it here to the introduction text).
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When an ecological design reveals ecological and
cultural phenomena and processes by creating a visible
and observable design, it is called an “Eco-Revelatory
Design” (Hough 1995; Thayer 1989; Deshpande 2003).
This concept was first introduced in landscape design.
Given its goals it can be categorized under ecological
design and sustainability issues, what presents a way
for integrating the goals of humanity with ecology, in
other words: human ecology (Lyle 1999). The process
of revealing the underlying ecosystem can only be
successful it the landscape is intentionally designed
by incorporating eco-revelatory design characteristics
(section 4.1.) and strategies (section 4.2).

4.1. ERD characteristics
In general, ecological designs blend in with their
surroundings. Lyle (1999) addresses that this
‘perceptual subtlety’ (p.284) in ecological design
makes it difficult for the visitor to know and care
about ecological landscapes. Therefore, it is necessary
to strive for creating a perceivable and experienceable
ecological landscape. This can be achieved by creating
an environment with the focus on the following EcoRevelatory Design characteristics (Deshpande 2003):
visibility, sustainability, naturalness, observability,
multifunctionality, legibility, curiosity.
Visibility: According to Nassauer, most of the time “…
natural systems themselves are not visible and readily
engaging” (1992). Thus the most important challenge
for designers is to recognize which ecological processes
can actually be made visible and how they can interpret
these dynamic processes or their material conclusions
to form and inform landscapes (Deshpande 2003).
Sustainability: The second concern for ERD is to
provide sustainability, as sustainable ecologicallybased approaches to design are desirable but their
application is not widely seen. If we propose to use
ecological design to promote cultural change in
the human relationship to the environment, then,
we should be thinking about how to create physical
settings with cues for sustainable behavior. Therefore,
It is important to provide sustainability by using
moderate and efficient resource use.

efficient use of land, delivers wider public benefit and
builds partnerships of user groups, leading to better
stewardship (Thayer 1989). For the design this can take
form through the creation of many design elements
such as place for leisure activities, resting areas,
conservation areas, sports activities and educational
areas.
Legibility is about the design, whether it communicates
its message and mission clearly to the visitor.
Therefore, an effective design helps inform the people
to understand their place within the environment
through an understandable message.
To raise Curiosity within the visitor, the designer should
design to improve the visitor ’s experience. This can be
achieved through encouraging interaction with the
landscape by creating a sense of mystery; something
to be discovered. By doing so, people are able to gain
both direct and indirect experiences, what provides
the best opportunity to gain knowledge and awareness
of the environment.
Now, after addressing the suggested design
characteristics from literature, the next section will
further examine how the design characteristics are
translated into ERD design strategies.

Naturalness mostly refers to the application of native
plants. Arisoy (2013) argues that the application of
native plants helps to engages people and nature as it
used to be, and results into a long-term, responsible
contribution to the local ecosystem.
Observability refers to the broader sense of the user ’s
ability to take in the environment. This does not only
cover the concept of visibility, but also the people
observing the design by hearing, touching and smelling.
When ecological design incorporates both visibility and
observability aspects, it reveals ecological phenomena
and processes and can be referred to as ERD according
to Arisoy (2013).
Multifunctionality refers to providing multifunctional
activities such as recreation, restoration, protection
and education for the user to experience. Multifunctionality is generally desirable, as it encourages
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4.2. Artistic design interventions
To design an environment that reveals cultural and
natural processes, it is important for the designer to
understand how this interaction with the environment
can take form through objects and spaces by using
landscape architectural skills, knowledge and more
general artistry (Ndubiski, 2002, as cited in Arısoy
2013). Here, the designing of such places and
artefacts (artistic design interventions) are suggested
to establish a new or enhanced relationship with
the natural environment, especially when it seems
remote or difficult to achieve. Examples of such design
strategies in literature refer to the origin or the EcoRevelatory Design exhibition by Brown et al. in 1998.
At the original exhibit, a group of concerned landscape
architects demonstrated the new ecological design
concept of Eco-Revelatory Design. Here, the issue is
addressed on how people perceive, understand, and
engage with natural landscapes (Brown, Harkness et
al. 1998). The work presented at this exhibition fell
between the realm of expressive and imaginative design
strategies from the Avant-Garde and the rigorous
analysis used in Ecological Design (see figure 49), for
example with the use of ecological, environmental
and/or land art:

Ecological art
Ecological art is an artform that employs functional
ecological restoration by addressing the many
interrelated aspects of an ecosystem. By doing so it
tends to raise awareness of ecological issues and
explores solutions to those issues (Wallen 2012). This
translates into artistic impressions that ask probing
questions, moderates metaphors, identifies patterns,
exhibits narratives, offers ecological restoration
and remediation, uses renewable materials and reenvisions normalized systems (Wallen 2012).
An example is the ecological art of Daniel McCormick,
in which he installs sculptural works in damaged natural
environments to contribute to a positive ecological
change (Schell Hassid 2011). With this works (see
figures 50 and 51) he uses organic materials to, for
example, catch silt, hold water or increase regrowth
of vegetation. His ecological artworks are intended to
evolve, to bring restoration, and to recede from view
over time as the ecosystem takes it over (Schell Hassid
2011).

Landscape
Design
Avant-garde
design
Expressive &
Imaginative

Ecological
design

Figure 50, Nevada Rivers Project by Daniel McCormick
(2018)

Ecological
awareness

Eco-revelatory
Design

Figure 49. ERD in relation to other landscape design approaches, adapted from Arisoy (2013).
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Figure 51, Bay Clay Oyster Reef by Daniel McCormick (2016)
in which only substances from the Bay were used for the
sculptures.

Figure 52: Unveiling of PIER+HORIZON in 2016, photo Geert van der Wijk, project by Paul de Kort (2014)

Environmental art
Environmental art is an artform inspired by nature
and montages the natural materials found on site,
sensitizing the visitor (Lambert and Khosla 2000). It
has social/cultural implications, and uses the history of
the landscape. Environmental art is generally created
with materials found on site and present an artistic
way for the visitor to reexamine their relationship to
and through a place by placing site-specific (temporal)
installations.
An example is environmental art ‘PIER+HORIZON’ by
Paul de Kort (2014). In this example, de Kort (2014)
uses ‘the vastness’ of the Zwarte Meer as the basis for
his art, as the other side is “always on the horizon”
(p.3). He combines this with the history of the site
as he lays emphasize on the memory of the former
breakwater of the Zwolsche Diep in the Zwarte Meer.
He does do by placing a 150 meter long pier juts exactly
in line with the concrete path in the Zwarte Meer,
where we see a remnant of the original breakwater
protruding above the water at a regular water level
(see figure 53). Furthermore he drew inspiration
from Piet Mondriaan’s series of studies and paintings
entitled Pier+Ocean. In this series the paintings are
entirely made up of vertical and horizontal stripes
(see figure 54). Hence, vertical poles are arranged in a
strict grid that is inspired by the Central Places Model,
and accommodated by horizontal collars (see figure
52). These collars float on the water and get direction
based on the prevailing wind direction. Overtime the
collars will get overgrown by the local plants and
inhabited by the dominating birds.

Figure 53, remnant of the original breakwater protruding
above the water at a regular water level (derived from de
Kort 2014)

Figure 54, ‘Pier and Ocean 5, Piet Mondriaan,1914 (derived
from de Kort 2014)
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Figure 55 RIff by Bob Gramsma (2018) photo by Franzi Mueller-Schmidt, February 2021

Land art
Land art is the origin of Environmental Art, from which
Ecological Art is derived (Nichols 2018). It tends to
involve conceptual ideas and issues, placed in the
landscape. In general unnatural materials are used to
accentuate natural phenomena or cultural history.
An example is the Riff monument by Gramsma (2018)
(see figure 55).. This monument was created to
celebrate the 100th anniversary of the Zuiderzeewet,
which made it possible to construct the Flevopolder
in 1918. Like the polder, the work was created in
several stages; using a complex construction method
(figure 57) that is also used to build bridges and boats,
Gramsma (2018) erected a hill comprising some 15,000
m3 of agricultural and Zuiderzee soil. He then removed
the soil to the ground level and placed a staircase
(figure 56). The work reflects the reclamation and the
artificiality of the polder.

Figure 56, the staircase of the ‘Riff’ monument by Gramsma
(2018)

Figure 57, construction of the ‘Riff’ monument by Gramsma (2018)
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4.3. ERD strategies
Furthermore, at the exhibit, these artforms are shown
as ERD was expressed through some or all of the
following design strategies (Brown, Harkness et al.
1998, Deshpande 2003):
1. To apply artistic design interventions that bring
transparency to the site’s natural and/or cultural
system. Most commonly is the use of abstraction
or simulation through implementing ecological or
environmental art (Howett 1998). Here, the attention is
explicit to exposing the otherwise disguised processes
to the visitor to experience.
2. Another way of implementing artistic interventions
is by the use of symbolic expression. Here, the aim is
to address and steer the visitor ’s mind to interpret
the importance of a certain part of the larger natural
and/or cultural system. Generally, symbolism in ERD is
expressed through artefacts characterized as ‘land art’
or ‘environmental art’ (Howett 1998).
3. The metaphorical interpretation of the site’s history
is most often expressed through the reclamation
of cultural/natural landscape elements (Deshpande
2003). This too, can be voiced in form of land art or
environmental art, as they can reflect the site’s history
through re-using the site’s cultural/historical deposited
materials in artefacts. However, more commonly is to
re-use the site’s material and implement it in more
functional design elements such as pathways or roofcovers (Deshpande 2003).

4. By changing ones perspective, through curiosity
or mystery, the landscape can serve as a moderator
between ecological science and ecological design
(Nassauer 1992); it can serve an educational purpose.
For example, the users should be able to explore,
interact and understand the landscape intuitively and
individually (Gortz-Reaves 2010). For that reason, the
environment should be well-designed, with specific
regard to arouse curiosity within the user. The design
should support an exploring attitude and firsthand experiences for people to share their practical
experiences with each other.
5. The area has to be designed for the largest and
broadest possible section of users. Therefore, the
designed area must be considered as accessible as an
everyday landscape.

4.4. ERD approaches
However, Before the designer is able to apply design
strategies on the site, one out of two design approaches
should first be considered: to mimic the natural
environment or to use the natural environment.
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Mimiking the natural environment
Mimicking the natural environment is expressed by
designing areas that shows the ecological processes
and cultural relationships on site. Most often this
approach results into a designed area in the form of a
park design or an open-air exhibition (Arısoy 2013). An
example of such a design is ‘Houtan Park’ in Singapore,
created by Turenscape (2009). This restorative design is
built on a brownfield of a former industrial site, where
a new wetland is constructed to treat the polluted
river water and recover the degraded waterfront in an
‘aesthetically’ pleasing way (Turenscape 2009). Within
this design the former culture of the site is reflected
in the reclaimed industrial structures, artefacts and
materials (see figure 58). Here, the visitor is guided
through the park along pathways and terraces, which
incorporates the reminiscent Chinese agricultural spirit
(Turenscape 2009), encouraging the visitors to enter
the living system through the field corridors and to
experience the ecosystem and its workings first-hand
(see figure X). Overall, the three major functions of the
park considers urban farming, ecological restoration
and education through recreation (Turenscape 2009).

Figure 58 HOUTAN PARK by Turenscape (2009)

Figure 59 HOUTAN PARK illustrative section by Turenscape (2009)
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Moreover, in the reference of Houtan Park, all ERD
strategies (section 4.3.) are present: artistic design
interventions are placed, as the design brings
transparency to the site’s natural and cultural systems
(the water purifying experience through walking the
field corridors (see figure 59)); the site’s history is
symbolically expressed as the field corridors resemble
the old Chinese agricultural fields; the site’s history
is metaphorically expressed through the reclaimed
former industrial structures, which are used in land art
forms and functional design elements such as the roof
cover in image 58; overall, the entire park is designed
to serve an educational objective (water purification
experience), and the park is accessible for everyone.
The Houtan Park shows the following ERD
characteristics: visibility, as it makes the ecological
processes in the water purification system visible to
the visitor; sustainable, as it re-uses materials found
on site; the design is observable as it focusses on all
senses; the design is multifunctional, as it carries the
functions of urban farming, restoration, purification,
recreation and education; the design is legible, as it
shows how the water gets purified by the system from
start to finish (see figure 59).
It is unclear whether the introduced plants are native
or not, therefore the ‘natural’ character of the design
is questioned. Also, the design is not very mysterious
as it is very transparent in its workings, and it does
not incorporate very ‘direct’ experiences, besides
walking through the park and touching the water.
Furthermore, the design carries both ‘visible’ as
‘observable’ characteristics and can thus be referred
to as ERD (Arisoy 2013).

Using the natural environment
By using the natural environment the designer
utilizes the existing natural and cultural elements
of the environment and makes them observable and
understandable for the visitor. Designs that use this
approach generally follow a path or create a designated,
enclosed zone within the natural environment that
expresses the available natural and cultural qualities
of the site. An example ‘Swamp Garden’ in the USA,
created by West8 (1997). This project was initiated by
an open-air exhibition on performing and visual arts
around the theme of Human/Nature: art and landscape.
For this event a garden design was created in the
setting of the Cypress Swamps of Charlestown. Here a
rectangular garden was created by enclosing the site
with steel poles and wires, which sectioned off a small
part of the swamp area (see figure 61). This enclosement
was emphasized by hanging Spanish mosses over the
wires, what created a ‘natural’ waving wall, where
the changes in light from morning to evening caused
constant modulations in the atmosphere (West8 1997)
(see figure 60). Within this rectangular park design a
boardwalk led from solid grounds into the swamps,
from where the ecosystem is brought to the attention
of the visitor (West8 1997). Along those pathways
two benches are created from materials found on the
site. By intentionally enclosing a small section of the
ecosystem, the opportunity arrives for the visitor to sit
still, contemplate and meditate in the surreal isolation
of the cypress swamps (see figure 60).
Moreover, in the reference of the Swamp Garden, not
all ERD strategies (section 4.3) are present: although
it remains quite abstract, the reference does apply an
artistic design intervention (the natural waving wall of
mosses) that show the changes in light during the day.
This applies for environmental art as it uses material
from the site, but works with an unnatural construction
(the steel poles and wires). By enclosing a specific
part of the whole ecosystem by this construction,
the project is able (or aims) to steer the visitor ’s
mind to the importance of a certain part of the larger
natural system. The design principle of ‘metaphorical
interpretation’ is questionable whether it takes place
in the site or not, as the design does re-use natural
materials from the site but it is unclear what the
history of the site is and if that is reflected through
material use as well. Moreover, the design does arouse
curiosity and raises a sense of mystery (or aims to), but
it is not clear or transparent enough if the design only
focusses on creating a ‘place for contemplation’ or if
the site also creates new knowledge (an educational

purpose). Lastly, the design is not open for everybody,
all year around (West8 1997), and therefore does not
implement the fifth design strategy regarding creating
an ‘everyday landscape’ (section X, page X).
The Swamp Garden shows the following ERD
characteristics: sustainable, as the design re-uses
material from site and creates a (relatively small)
place in the entire Cypress Swamps of Charlestown
for contemplation regarding the ecosystem; natural,
as it applicates native plants; observable, as it aims
to steer people’s overall senses (hearing, touching,
smelling) to the specific site. Moreover, the ‘visible’
characteristic is left out as the design does emphasize
the changes in light during the day, but besides
that (and hanging mosses, which is more a ‘natural’
characteristic than a ‘visible’ one) it does not make
the ecosystem more visible. Moreover, due to its
questionable ‘visible’ character, it also becomes
questionable whether the Swamp Garden is a true
ERD project (Arisoy, 2013), despite being referred to
in ERD related theses such as “River and Ridge: EcoRevelatory Design at Seven Islands Wildlife Refuge”
by Friedmann (2012). Furthermore, the design is not
clearly multifunctional, legible nor mysterious.

Figure 60 experiencing the SWAMPGARDEN, West8 (1997)

Figure 61 construction of steel poles, WEST8 (1997)
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4.5. Implementing ERD in the novel ecosystems of the Wieringerhoek

The barrow
An artistic expression of ERD could take place at the
recreational beaches, in location 1 (see figure 62).
The expression suggested for this location is to place
a large rock in the water, from which people can climb
on and jump off (see figure 63). By doing so, this
artistic design intervention brings transparency to the
site’s cultural system (raising (is)lands, historically
and contemporary). Hence, this design intervention
metaphorically shows the history of the site, but also
the history of the Zuiderzeeworks in which ‘the barrow’
(figure 62, 63) is situated. The man and wheelbarrow
at the top of the rock is an symbolic expression of this
cultural system, what attempts to steer and address
the visitor ’s mind to interpret the difference in
groundlevel from the one prior to the one that day.
Overall, a change of one’s perspective is attempted
through experience, as the rock can be explored
during summer due to its recreational function (water
recreation; jumping off) and an educational purpose
all year around. The design intervention could be
considered as accessible as an everyday landscape,
especially in the size it is suggested nearby Den Oever,
the Afsluitdijk and the recreational beach.
‘ The barrow’ (see figure 63) incorporates the following
ERD characteristics: the design is visible, as it shows
the development process that formed the novel
ecosystems of the Wieringerhoek (raising the islands);
observable during summer, as the rock can be touched
and smelled while being climbed upon, and the
experiences from that can be heard; multifunctional, as
it serves both a recreational and educational purpose.
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Figure 62 design intervention in location 1, by author (2022)
Moreover, it is questionable whether ‘the barrow’
could be characterized as sustainable; the design does
express the great amount of effort in creating the
novel ecosystems and also addresses the same effort
with regards to the Zuiderzeeworks. Hence, it carries
possibility to promote an enhanced relationship
between user and environment. However, based on
the knowledge gained in this thesis it is quite a stretch
to state that this process (establishing an enhanced
relationship through artistic impressions) takes place.
Therefore it should be further investigated in another
research as it is out of the scope of this thesis.
The natural character of ‘the barrow’ is reflected in the
re-used materials found on site (the soil). Contrarily,
the design intervention on its own (raising a large rock
in the overall outstretched water landscape) is most
unnatural to experience, and could therefore be best
categorized as mysterious.
It could be assumed that the message behind the design
intervention on its own is quite tangible, hence there
is no elaborated explanation present. However, the
amount of legibility differs per person and therefore
it is best to explain the design intervention’s intend by
some form of informational medium.

Figure 63. Suggestion: Landart at recreational beach (By Author, 2022)
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The faucet
An artistic expression of ERD could take place in the
marshes, in location 2 (see figure 64). These marshes
with its reedbeds contain the function of purifying the
water and catching silt (design principles X and X).
This function can be expressed through the symbolic
expression of creating a large land art piece in the form
of a faucet (see figure 65), what addresses the essential
function of the IJsselmeer as fresh water supply for
drinking water and agricultural purposes. This artistic
intervention exposes the otherwise disguised process
of water purification by the reedbeds (mimiking nature)
to the visitor to express. By doing so it may change
ones perspective through curiosity. To make sure the
artistic intervention will be interpreted correctly, an
information board is placed for educational purposes.
The steel copper-colored frame carries the possibility
symbolically reflect the IJsselmeer ’s rich Zuiderzee
history of the Golden Age (Section 2.1 on page 14).
However, for this to be interpreted correctly it should
also be expressed in a more legible form (for example
on the information board). Moreover, the scale of the
land art piece, ensures its accessibility as an everyday
landscape.
‘ The faucet’ (see figure 65) incorporates the following
ERD characteristics: the design is visible, as it exposes
ecological processes and informs the users about the
underlying ecological system; sustainable, as its aim is
to create an experience that makes people aware of the
IJsselmeer ’s function as water supplier; naturalness,
though the plants are not ‘originally’ found on the
site, the plants placed in the design are natural to
the current IJsselmeer ’s ecosystem, as explained in
Section ‘3.1.’ on page 24; multifunctional, as the design
provides a wider public benefit through recreational
and educational purposes for the user to experience;
mysterious, as it attempts to raise curiosity within the
user, with regard to understanding and sharing the
meaning of ‘the faucet’ for the nation’s water supply.
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Figure 64 design intervention in location 2, by author (2022)
Moreover, the faucet as it is (see figure 65), is not
visualized with natural or locally found materials as it
shows a steel copper-colored frame. However, this can
be changed into material that is derived from the site
(see ‘the Riff ’ by Bob Gramsma (2018), page 58). By
doing so, the sustainable and natural character of this
ERD proposal can be enhanced.
The observability is at question for this design, as the
statement that the design is observable (the visitor
can hear and smell the design as it runs large amounts
of water) is quite a stretch. This has mostly to do
with the remained distance from the landart and the
ecosystem.
Furthermore, the design would be less (or not) legible
without the information board (see figure 5), thus,
it is questionable whether the design intervention is
legible on its own.

Figure 65. Suggestion: Landart at marsh area (By Author, 2022)
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ECO TOURISM
FORM 1

ECO TOURISM
FORM 2

x

Annotation for specific place and/or
function, see extended legend, page 68.

Figure 66. Suggestion: Research site at Dijkgatbos (By Author, 2022)

Dijkgatbos
An artistic expression of ERD could take place on the
outside of the Wieringermeerdijk, at Dijkgatbos (at
location 3, see figure 67). Here the harsh, unnatural dike
construction of the Wieringermeerdijk is transformed
into a more natural shore, with flood grasslands and
pioneer habitats. As discussed in Section 24 this
location is favored by the novel ecosystems’ key species;
Zebra Mussels (Eerden, Bos et al. 2007). Moreover, a
water-inward expansion of the Dijkgatbos is created by
placing a vast and straight lineair structures through
the novel ecosystem of flood grasslands and pioneers
(see figure 66). These constructions function as
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pathways to the formerly unapproachable IJsselmeer,
while emphasizing the Wieringermeerpolder ’s grid
structure. Whilst this metaphorical interpretation of
the site’s history compliments the existing cultural/
historical experience in Dijkgatbos (see figure X), it
also provides the opportunity to learn about the novel
ecosystems through participating in the harvesting
and researching of the Zebra Mussels and possible
other species (see figure 26,page 27). Lastly, past the
flood grasslands and pioneers boats could anchor to
the grid construction and people could take a dive into
the IJsselmeer.

ECO TOURISM
FORM 3

Moreover, the expansion of the Dijkgatbos (see figure
66) incorporates the following ERD characteristics:
visibility, as it enhances the engagement with the
novel ecosystems and the IJsselmeer; naturalness,
though the plants are not ‘originally’ found on the
site, the plants placed in the design are natural to the
current IJsselmeer ’s ecosystem, as explained in Section
‘3.1’ on page 24; observability, as it provides research
and harvest site’s that promote direct interactions
with the site; multifunctionality, as it could serve as
recreation and education; legibility, as it shares clear
messages regarding the cultural history of Dijkgatbos
and the ecological benefits of the novel ecosystem;
mysterious, as it encourages interaction with the
landscape by creating specific locations in which the
ecosystem can be discovered.
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Figure 67 design intervention in location 3, by author (2022)
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DIJKGATBOS ECO-TOURISM
EXTENDED LEGEND

FORM 1 (THE DOCK)

RECREATIONAL SAILING (THE DOCK)

Docks at Markerwadden, photo by Fred de Witte (n.d)

SWIMMING OPPORTUNITY

Swimming at the docks, photo by Carmel McNamara (2022)

FORM 2 (THE FLOODGRASSLANDS)

LEARNING EXPERIENCE (NOVEL ECOSYSTEM)

Learning experience through lowering the path, hoto by
Roland Barthofer(2013)

HARVEST (AQUA CULTURE)

Aqua culture and Zebra Mussels, photo by HITHER & THITHER (2011)

FORM 3 (DIJKGATBOS)

RESEARCH (NOVEL ECOSYSTEM; ZEBRA MUSSELS)

Research site reference for Dijkgatbos novel ecosystems,
photo by HITHER & THITHER (2011)

LEARNING EXPERIENCE (CULTURAL/HISTORICAL)

Dijkgatbos cultural/historical monument,
photo by author (2022)
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DISCUSSION
The landscape biography is compiled by one person. In
general, there is always more to research or discover
in a site, especially with an approach that leans on
narratives, photo’s, archives etc. Hence, due to the
limited time, pages, and the requirement to carry this
research out per one person, this research cannot (by
far) encompass the entirety of the Wieringerhoek’s
landscape biography. Instead, the focus shifted to
gaining ‘relevant’ context, within a specific range of
time. Here, the term ‘relevant’ already addresses the
questionable reliability and internal validity within this
thesis, as what is ‘relevant’ to a landscape architecture
student differs from someone else.
ERD attempts to reveal underlying cultural and
ecological systems within a site. Unconsciously at
first, his research primarily created implementations
of ERD strategies with the artistic interventions that
lean towards ‘landart’ and sometimes ‘environmental
art’. The underlying reason behind this was that, due
to dealing with ecosystems that do not exist yet, and
will be ever changing (as novel ecosystems do not rely
on human intervention for succession (Hobbs et al
2006)); the understanding of the underlying systems
remain limited. Not only has this to do with the broad
spectrum of ecotopes and limited time, it also has to
do with an entire realm that is dismissed; the realm
of phenomenology and psychology. For example: to
raise awareness of ecological issues and to explore
solutions to those issues, the objective of ERD, relies
entirely on someone’s perception. Yet, this realm lies
beyond the scope of this thesis, as it contains an entire
research on its own.
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The novel ecosystems are formed through literature
and desk research on documents derived from reliable
organizations such as Rijkswaterstaat, the Provinces and
researchers from various universities. Furthermore,
the established ecological objectives and human
preconditions from those methods were subjected
to the comparative case study of Makkum. Though
it cannot be stated that through these methods and
approaches the entirety of creating novel ecosystems
in the Wieringerhoek can be fully encompassed and
precisely designed; the external validity did improve
by focusing on the key specie of Zebra Mussels and
more generalized plant species, as this heightened
the possibility that the simplified level of diversity
remains compatible with other environmental settings
an human purposes (Lyle 1999).
Moreover, the concept of novel ecosystems are
not new (e.g. newly reclaimed land on its own can
be categorized as one), yet, novel ecosystems that
focus on the rate of change resulting from multiple
environmental trends, are (Hobbs, Higgs et al. 2013).
Therefore, the consideration of ‘what is a novel
ecosystem’ and how (if) humans have to manage
them, with regard to this novel ecosystem research,
needs to be further examined. An example within this
research is whether the novel ecosystems truly follow
the listed human preconditions (water supply). For
this, the management and registration is required with
regard to multiple factors (e.g. flood risk management,
freshwater extraction, Natura 2000) that this research
did not touch upon. Afterall, the IJsselmeer ’s fresh
water supply function is a sensitive topic that is
expected to critic the novel ecosystem either way.
Thus, in the end, the following rhetorical question
remains “is it worth it or not?”.

CONCLUSION
This research aims to find an answer to the following
question: ‘Which Eco-Revelatory Design strategies
could be implemented in the novel ecosystems of
the Wieringerhoek?’. For ERD to take place the
cultural/historical context of the Wieringerhoek and
the ecological objectives and human preconditions
for the novel ecosystems needed to be discovered.
Furthermore, ERD had to be operationalized, as the
application of ERD in novel ecosystems are rare in
the Netherlands. Together, they informed how ERD
strategies could take form in different locations within
the novel ecosystems. These strategies were translated
into visualizations, which were reflected upon through
the derived ERD characteristics and ERD strategies.
The cultural/historical context of the Wieringerhoek
was gained through a Landscape Biography approach,
what uses a variety of methods (site visits, literature
studies, historical map analyses, governmental
archives) to get an overview of long-term landscape
changes, regional and local heritage (in the form of
landscape elements), and the overall the site’s history.
The human preconditions and ecological objectives for
the novel ecosystems were gained through literature
study and desk research, which were translated
into 16 preliminary ecological design principles.
Furthermore, those 16 principles were supported by
the comparative case study of Makkum. This study
provided an ‘ecotope’ map, which was first expanded
(by an exploratory search on plant, fish, bird and
other species), and later on simplified, as by this
simplification “the highest level of diversity remains
compatible with both the environment and human
purposes” (Lyle 1999, p.205). Consequently, the zoning
map of the novel ecosystems in the Wieringerhoek,
together with supporting sections and details are
creation, what together formed the novel ecosystems
design.

character. Eventually, three ERD application examples
were visualized and described according to their
proposed ERD characteristics and strategies.
The following five design strategies are formed in this
research:
1. Bringing transparency to the site’s natural and/or
cultural system through artistic design interventions;
2. Using symbolic expressions;
3. Expressing the metaphorical interpretation of the
site’s history through re-using the site’s cultural/
historical deposited materials;
4. Changing one’s perspective through curiosity or
mystery;
5. Making the landscape as accessible as an everyday
landscape.
Moreover, this research can ascertain that out of all five
only the third and fifth applicability is questionable.
This has mostly to do with the ‘novel’ and ‘protective’
character of the ecosystem that is created in the
Wieringerhoek. An example for the ‘novel’ limit is the
fact that, besides what lays deep under the surface,
there is not much cultural/historical deposited
material to work with. A ‘protective’ limit is that
novel ecosystems are created to help ecosystems that
are unsustainable and cannot return to their former
state due to changes in the environment or human
preconditions. Hence, to optimize natural successions,
some parts of the novel ecosystem has to be foreclosed
from (human) interruptions.
Despite not all design principles being fully applicable
for novel ecosystems, a design for novel ecosystems
can still be considered ERD, as long as it carries both
visible and observable characteristics. Once both these
characteristics are at site, it reveals the underlying
cultural and ecological phenomena and processes,
what together creates ERD (Arisoy, 2013).

The design strategies are the outcome of
operationalizing ERD. This was achieved through
literature and reference studies. The results are
defined ERD characteristics, approaches, and
strategies. A reflection on ERD reference projects
(allegedly) was carried out, using the results from
the operationalization. Erratically, reflecting upon
the reference projects, the shared ‘using nature’ ERD
reference turned out to have a questionable ERD
71

Contribution and Recommendations
Through this research it became clear that research on
ERD is either outdated (most literary works are from
the 70’s, some 00’s) or not clearly operationalized.
Most researches focus on what ERD does, not how it
does it. Therefore, this research made an attempt on
operationalizing ERD and to reflect on ‘ERD’ projects
by the outcomes of this attempt.
This research also tried to apply the derived ERD
strategies to novel ecosystems, which are within this
design site-specific, but the ecotopes and zones could
also take place elsewhere. Overall the assumption is
made that ERD can take place almost everywhere, as
long as the site contains either an underlying cultural
or ecological system that can be exposed. However,
most ERD characteristics and design strategies focus
on revealing processes and phenomena, which cannot
be experienced as long as the ecosystem does not take
place (yet). Therefore, the design strategies that are
formed for the novel ecosystems of the Wieringerhoek
remain quite abstract, leaning on more ‘environmental
art’ or ‘landart’ forms, instead of ‘ecological art’
what expresses the many interrelated aspects of an
ecosystem to bring functional ecological restoration
(Wallen 2012).
To conclude the monodisciplinary approach (the one
man’s show), the limited knowledge regarding creating
novel ecosystems, and the limited time that is posed
by the thesis limited the outcomes of this research. As
a lot of intercorrelated factors were beyond the scope
of this research, further research on each component
(the landscape biography, the novel ecosystems and
the operationalization of ERD) is recommended. It
is also of interest to investigate how different user
groups (from child to elderly) react to different ERD
design interventions, characteristics and strategies, as
similar researches were also hard to find.
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APPENDIX A: ZONING THE ECOTOPES
Ecotopes (nature types) are management instruments at national and regional level, classified on
abiotic natural conditions (water management and nutrient richness). They are used to coordinate
agreements on nature management, spatial development and the environment, so that the desired
nature quality can be achieved. All information is gathered from BIJ12 (2020-2022), the color
coding (boxes next to the zone titles) refers to the zoning map’s legend (see image X on page X).

BIRD SPECIES (and other)
ZONE 1

BRACKISH WATER
Brackish water occurs in the coastal area and the low
moor areas that are (or were) under the influence
of the sea. Brackish water is often clear despite the
naturally high phosphate content. It can be shallow,
then warms up quickly and is therefore a good
spawning ground for fish and small organisms.

Birds: spoonbill, redshank, avocet, and migratory birds.
Organisms: bryozoans, brackish water polyp, copepods,
brackish water amphipods, mosquito larvae, sea centipede,
tube damselflies, carrion shrimp, brackish water shrimp,
fork-tail shrimp, woodlouse, brackish water woodlice, water
boatsmen, water beetles, shells and many snails.
Other: northern vole.

ZONE 3

ZONE 2

MARSHES

These marshes are situated along large bodies of
water and river banks, in old river beds, on (former)
land outside the dykes, and often also on former
agricultural land converted through a nature
development project. A naturally fluctuating water
level and good water quality are essential for good
quality and sustainable conservation.

(FLOOD)GRASSLANDS
and PIONEERS

Flood grassland has a period in which it is flooded by
water almost every year in winter and spring. Saline
grasslands are (occasionally) under the influence of
brackish or salt water, without there being a tide. On
the low salt marshes pioneer vegetation

ZONE 4

(MOIST) FORESTS
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Moist forests are forests and shrubs with the main
function of nature on moist to wet locations. The
moist character is usually caused by high groundwater
levels and/or flooding. Higher on the bank, a welldeveloped riparian forest gradually changes into
more typical woodland plants. Due to desiccation and
unpredictable flooding, brushwood and thickets often
dominate in open spaces.

Bearded tilt, bluethroat, hen harrier, marsh harrier,
marsupial tit, great reed warbler, great egret, little
moorhen, smallest moorhen, night heron, spoonbill,
chinese grouse, purple heron, reed warbler, bittern,
mustache, grasshopper warbler.

Shelduck, hen harrier, black-tailed godwit, avocet,
spoonbill, oystercatcher, redshank, common tern, yellow
wagtail, meadow pipit, black-tailed godwit, ruff, little plover,
corncrake, partridge, shoveler, redshank, snipe, garganey

Hawfinch, bluethroat, lesser spotted woodpecker,
nightingale, nightingale, oriole

Table 2: description of zones and their expected species (by author, 2022)

ZONE 1

ZONE 2

EXPECTED PLANT SPECIES
Featherwort, fine hornwort, petiolate zannichellia,
nymphwort, eelgrass, beak ruppia, spiral ruppia, plantain
pondweed, salt water ranunculus

ZONE 3

ZONE 4

EXPECTED FISH SPECIES
flounder, butterfish, brackish gudgeon, fat goby, threespined stickleback, glass goby, sand grit, pipefish, armored
man, houting, lesser pipefish, eel, eel, eel, eel, eel, sand eel,
bullhead toad, black goby

Sedge, three-sided rush, real spoonleaf, gallbladder, grace herb, winged deer hay, common marsh marigold, marshmallow,
bladderwort, lesser valerian, lesser urchin’s head, crab scissors, long speedwell, membersteng, swamp cartel leaf, swamp
lathyrus, swamp milk thistle, swamp fern, swamp spurge, waterweed rough rush, rice grass, celery, snake root, spider dotter
flower, stiff ostrich reed, flesh-colored orchid, fox sedge, water trefoil, water spoon, water hemlock, briny bugwort, summer
bellflower.

strawberry clover, hairy buttercup, blue water speeder, thintail, real spoonleaf, English grass, fine gold screen, beautiful
centaury, grace herb, spurred spurry, toothed smooth grass, marshmallow, caraway chervil, cat thorn, tuberous foxtail,
creeping marsh sedge, salt marsh sedge, lacquer stem, flat stem, milkweed rush, polei, pipe beetle, red eyebright, red water
speedwell, salt salt grass, celery, stinging rush, fox sedge, meadow chervil beetle, white mint, sea barley, sea green russet,
zeerus, sea plantain, briny beetle, briny rus, briny pseudopurre sedge, briny water sedge bitterling (summer and autumn),
Danish spoonleaf, thintail, real spoonleaf, English grass, English spoonleaf, beautiful centaury, fine gold screen, yellow heart,
stalked saltmellow, common saltmellow, rare sea lavender, small mire grass,tuberous foxtail, salt marsh sedge, purple sea
lavender, russian sea lavender, parnassia, flat trim, red trim, celery, ornate fat wall, stinging trim, stiff eyebright, beach
centaury, sea barley, briny tortoiseshell, briny sedge

strawberry gooseberry, alpine witchweed, besanjelier, bitter field cress, yellowstar, forest wall, forest horsetail, woodweed,
wild garlic, triangular rush, cranberry, yellow monkshood, pinnate thick vein moss (m), common bird’s milk, smooth sedge,
large beetle orchid, golden primrose, hanging sedge, whole herb lesser witch’s weed, nods’ avens, elderflower, gourd
bedstraw, marsh violet, ragwort, marsh ragwort, swamp spurge, muskwort, pair-leaved goldveil, giant horsetail, ragwort,
scallop, snake’s garlic, slender primrose, slender sedge, spiderwort flower, rookwort, spread-leafed marigold , white rapunzel,
summer bellflower, black-blue rapunzel
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