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ABSTRACT
Rapid growth and densification of urban areas are
causing stress on the environment and urban liveability.
Urbanisation leads to landscape fragmentation,
meaning ecological and landscape connections are
disrupted. This negatively impacts not only biodiversity
but also human psychological and physical health,
as well as the urban climate and place identity. This
thesis aims to find an effective way to counter this
fragmentation process to ensure urban liveability.
A response to landscape fragmentation is the
concept of landscape connectivity, which is generally
discussed in the field of landscape ecology. With its
focus on the ecological qualities of the landscape,
landscape connectivity often fails to consider the
social and cultural aspects that also play an important
role in the urban landscape. This thesis explores the
concept of landscape connectivity as a multi-layered
design strategy in landscape architecture, including
the physical layers in a landscape and the more
intangible social layers. The strategy is designed for
and tested in urban river landscapes, as urban rivers
offer a foundation for connectivity and are essential in
the Dutch urban setting.

This research brings a new definition for landscape
connectivity that reinforces the social layer of the
urban landscape. Altogether a toolbox is developed
that can be applied to spatial strategies to enhance
landscape connectivity in urban river landscapes.
The toolbox can serve as a basis for developing
integrated strategies and support the decisionmaking processes by addressing multiple layers of
landscape connectivity to counter the negative effects
of landscape fragmentation.
Keywords:
urbanisation, landscape connectivity, urban river
landscapes, pockets and links

Four layers of connectivity are defined through a
literature study: 1) Place identity; 2) Accessibility;
3) Interactions; and 4) Ecology and Biodiversity. In
addition, a temporal dimension is added to explore
landscape dynamics and how connectivity can be
formed with the past, present and future. These layers
are then applied to a reference study, where the
design for the Landscape Park the Rotte is analysed to
generate design principles that correspond to the predefined connectivity layers. Finally, the principles are
demonstrated in a site design for the city of Amersfoort
along the river Eem, where the design concept of
pockets and links is applied to design strategies in the
urban river landscape.
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01 INTRODUCTION

1.1

PROBLEM STATEMENT

Our natural landscape is falling apart. Cities are
growing, agriculture is intensifying, people are
becoming increasingly disconnected from their natural
surroundings and ecological zones are depleting
(Miller, 2005). If we keep going like this, our living
environments will not be able to support us for much
longer.
As the global population keeps growing, more and
more people need a home. People move to the cities,
resulting in exponential growth and densification of
urban areas (UNDESA, 2019). This rapid urbanisation
trend has a significant impact on the landscape and its
structure. In the Netherlands too, cities keep expanding.
The strongest urban growth in the Netherlands is
expected to be in middle-large cities, like Arnhem, Ede,
Eindhoven and Amersfoort (Figure 1, CBS, 2019). Thus,
this research focuses on those middle-large cities. The
expansion of cities inherently means the expansion of
infrastructure. Large, busy roads and motorways are
the primary causes of landscape disturbance. Due to
these human interventions, the spatial structure of the
landscape surrounding urban areas changes, leading
to landscape fragmentation (Sazandeh et al., 2018;
Zhang et al., 2019).

less than -10 (%)
-10 to -5 (%)
-5 to -2.5 (%)
-2.5 to 2.5 (%)
2.5 to 5 (%)
5 to 10 (%)
10 or more (%)

Figure 1: a prognosis of population growth in the Netherlands
between 2018 - 2035 (CBS, 2019)

2

LANDSCAPE FRAGMENTATION

Landscape fragmentation is “the process that results
in the disruption of existing ecological connections
between spatially separated elements of landscapes.”
(Canedoli et al., 2018, p.632). It is a well-known effect
of anthropological development, it can be seen as a
direct result of urban development and infrastructural
expansions (Torres et al., 2016). In urban environments,
it means one landscape—one of high urbanity—is
disturbing another, more ecological and natural
landscape.
Loss of biodiversity, urban heat islands, stress on
psychological and physical health, and loss of place
identity are examples of negative environmental
consequences
caused
by
urbanisation
and
fragmentation (di Giulio et al., 2009; Miller, 2005;
Sazandeh et al., 2018). As cities grow and densify, the
need for high-quality green space is increasing (PBL,
2019). As the climate changes and more pressure will
be put on cities, a solution to landscape fragmentation
is necessary to create a sustainable and liveable
future for cities.

Figure 2: landscape fragmentation

1.2

LANDSCAPE CONNECTIVITY

This thesis is looking for a way to address the
negative consequences of landscape fragmentation
and enhance urban liveability. In ecology, a counter
concept for fragmentation is landscape connectivity.
The common definition of landscape connectivity is
‘the degree to which a landscape supports interactions
and flows of species, resources and/or social actors’
(Field & Parrott, 2017; Taylor et al., 2006; WBCSD, 2017).
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Strengthening landscape connectivity means restoring
the (ecological) links in the landscape. However, this
definition is general and does not necessarily lead
to a spatial translation. Furthermore, landscape
connectivity is a concept that is based on and used for
ecological purposes (Taylor et al., 2006). Often it fails
to consider the more intangible social layers in the
landscape. The question is, how can this concept be
applied to landscape architecture?
This research is about the Dutch landscape. To make
sure the results are as specific and useful as possible,
it focuses on a specific landscape type that relates to
connectivity - urban river landscapes.

1.3

URBAN RIVER LANDSCAPES

Water is an undeniable element in the Dutch
landscape. Most important cities were established on
the banks of a river, and the water structures are often
still visible today (Kullberg et al., 2019). Examples are
Amsterdam along the Amstel, and Rotterdam along
the Rotte. Water structures can have a positive impact
on recreation, ecology and identity. The river park
along the Waal in Nijmegen, the green structure of the
Singelpark in Leiden and the iconic Amsterdam canals
are just examples of Dutch water structures that shape
the urban landscape. Recreation, ecology and a city’s
identity all suffer from the results of fragmentation (di
Giulio et al., 2009). While fragmentation has a severe
impact on most elements in the landscape, the water
itself is often the one structure that keeps flowing and
remains intact. It shows that water structures already
have a connecting factor, which can be useful to shape
a strategy for landscape connectivity. Thus, if there is
a way to connect other landscape layers to the water
structure, landscape connectivity could be ensured.

WATER VALUES

In order to acknowledge water as a connecting factor
for landscape connectivity, it is essential to understand
the role and values of water in urban river landscapes
and how water has been perceived and managed.
This is important for defining the layers of landscape
connectivity. Over the last centuries, a paradigm shift

Figure 3: water values (adapted from Brown et al, 2009) 									
Cities started working with their water in the early 1800s. The main goals were water supply and safety, meaning water needed to be controlled
with pipelines and dams. Over the following centuries, attitudes towards water evolved. Gradually, topics like health, hygiene, and finally flood
protection surfaced by the phases water values have seen are further explained.

has occurred in urban water management. People’s
values towards water have changed. Previously, the
goal was to control and subdue the water, whereas
now protection against climate extremities like floods
and drought is sought in sustainable and adaptable
interventions. Figure 3 by Brown et al., (2009) explains
these developments in water management in more
detail. More recently the trend has been to give the
river space, and strive for flexibility and resilience
rather than control (Nieuwenhuis et al., 2019). The
urgency for an integral approach to water systems
and public space is increasing as trends like climate
change and urbanisation take place (Nieuwenhuis et
al., 2019; Vairavamoorthy et al., 2015). This confirms that
the realisation has dawned that the city and river need
to proceed in harmony. This goes for climate adaptivity,
but this harmony can also be multi-functional for
social interaction, well-being and city identity.
This paradigm shift is noticeable in practice as well
as in literature. More studies on the link between

urban water management and spatial planning and
design are appearing. The link between blue spaces
and mental health is a popular topic, too, and it has
been demonstrated that there is a positive correlation
between the two (World Health Organization, 2021;
Wutich et al., 2020).

INTEGRATION

This research focuses on the concept of landscape
connectivity in relation to urban river landscapes.
It aims to integrate urban landscapes with river
landscapes, as a solution to the negative effects
of urbanisation and fragmentation. Integration is,
according to the Oxford Dictionary (2022): “the act or
process of combining two or more things so that they
work together.” A uniform definition for integration
in landscape architecture does not exist, but it is
often understood as factors that influence both the
spatial and social layers, creating a multi-functional
landscape (Bal & Czalczynska-Podolska, 2019). In the
context of this research, integration refers to the fact
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that the natural elements of the river landscape are
given space in the city, to create a link between the
spatial and social environment. Ultimately a landscape
design solution is expected, that addresses not only
the spatial aspects of the river and urban landscapes,
but also the more intangible social aspects. The
outcome will be successful for integration when both
aspects benefit from the interaction between the river
and urban landscapes.

1.4

KNOWLEDGE GAP

In the past decades, substantial research has been
done on the phenomenon of landscape fragmentation.
However, surprisingly little research can be found
for a clear and inclusive definition of landscape
connectivity. Most studies have an ecological focus,
like the dynamics of the population of a particular
species or habitat (Sazandeh et al., 2018). A knowledge
gap appears to be the interpretation of landscape
connectivity for landscape architecture, which includes
but is not limited to the ecological dimension. The
thesis argues that the social dimension of landscape
connectivity is also crucial for resolving many issues
in an urban environment, which is why it is worthwhile
to transform this connectivity into a useful concept
for landscape architecture. This is a theoretical
knowledge gap in landscape architecture research,
which is linked to a more practical gap:
An overarching strategy for expanding cities and
landscape fragmentation is missing. Currently,
landscape layers are targeted separately, meaning
a design can address social issues without paying
attention to the ecological structure, for example.
A design toolbox for landscape connectivity could
be the missing piece in this search. Not only for an
integrated design but also to simplify communication
and decision-making in urban landscape projects. The
translation from theory on landscape connectivity to
design is missing and is part of what this thesis aims
to contribute. Design is a tool to translate theory into
spatial impact and interventions, and it can visualise
possible solutions for future visions and in that way
function as a way of communication in the planning
process.

5

And finally, even though water plays an important role in
many (Dutch) cities and is currently becoming a popular
topic for research concerning climate adaptivity, using
waterways as a platform for connecting landscapes
in urban environments remains under-researched.
As water already has some connecting qualities, as
it flows from A to B, research on how this connection
can be utilised to its full potential is valuable.
In short, this thesis presents a multi-layered strategy
for landscape connectivity, that will be used in urban
river landscape design to counter the negative effects
of landscape fragmentation and urbanisation.

Figure 4: schematic display of knowledge gap

1.5

INTRODUCTION CASE STUDY

This concept of connectivity is translated to and tested
in a design, for which a case study location is needed.
The case study that is used is Amersfoort, more
specifically the area around the river Eem.

Figure 5: river system around Amersfoort

Amersfoort is a middle-sized city, with roughly 157.000
inhabitants (allecijfers.nl, 2021). Middle-sized cities
are booming and expected to grow exponentially in the
coming decades, meaning the city will need to grow and

expand. The banks of the river Eem in Amersfoort are
urban, a large section is an industrial business park,
which causes fragmentation. This makes Amersfoort a
relevant case study (CBS, 2019).
The Eem is a remarkable case, as it is the only river
in the Netherlands that springs and ends on Dutch
ground. Its course and the river system around
Amersfoort are shown in figure 5. The landscape of
the Eem, “Het Eemland”, has a strong cultural history,
as it was part of the Grebbelinie and a (former)
important industrial vein (IVN Eemland, n.d.). The river
can even be found in the etymology of Amersfoort. The
city of Amersfoort was established on the banks on
the river Eem (Amer), near a shallow, fordable place
(Voorde), which makes Amervoorde, and eventually
became Amersfoort (Abrahamse, 2019; SVE & SIESTA,
2021). Still today, the Eem is important for industry and
recreation, and as one travels away from the city, the
landscape opens up and offers beautiful biking and
hiking trails. However, this cultural connection is not
visible in the city itself. Infrastructural veins block
both recreational and ecological connections from
the city to the river landscape. Figure 6 shows the
urban growth of Amersfoort, and the rapid industrial
development along the banks of the Eem stands out.
This created a barrier between the city and the river
landscape. However, as the original industrial activities
start to move away, the banks of the Eem offer space
for new developments (SVE & SIESTA, 2021).

Figure 6: urban development in Amersfoort from 1900 tot 2020
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Currently, various organisations are thinking about the
redevelopment of the river Eem. A new neighbourhood
is being realised along the Eem, transitioning from
industry to housing. The ‘Kop van Isselt’, as the
neighbourhood is called, will be greener and the plan
is to make the banks more accessible (Gemeente
Amersfoort, 2021). Figure 7 shows the master plan,
but a detailed design for how that will work has not yet
been made. Furthermore, Stichting Industrieel Erfgoed
Amersfoort (SIESTA) and Stichting Vrienden Eemhaven
(SVE) have created the book “Vanaf de Eem gezien”,
full of ideas and inspiration for this purpose based
on participatory meetings and talks (SVE & SIESTA,
2021). This book is a collection of citizens’ ideas and
shows people’s interest, but offers no concrete design
solutions. That is where this thesis can be valuable.
Figure 7: development plan for Kop van Isselt
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1.6

THESIS STATEMENT

OBJECTIVE

Explore the potential of the concept of landscape
connectivity as a way to integrate river landscapes with
urban landscapes on a social, cultural and ecological
level. In that way, this thesis counters the negative
effects of landscape fragmentation and makes the
intangible, social connections in a landscape tangible
with design elements. A case study for Amersfoort
will demonstrate the findings of the research.

MAIN RESEARCH QUESTION (MRQ)

What can the concept of landscape
connectivity contribute to the
integration of river landscapes in
urban environments?
SUB RESEARCH QUESTIONS (SRQ)
SRQ 1

What different layers of landscape connectivity
can contribute to the integration of urban and river
landscapes?

SRQ 2

What design principles can be created to integrate the
river landscapes into the urban environments?

SRQ 3

How can the integration of the river landscape of
the Eem in the urban environment of Amersfoort be
achieved?

8

02

02 RESEARCH
METHODS

This chapter lists and explains the research methods
used for this project. First, the knowledge claim
framework is discussed, after which the three
research phases and the corresponding sub research
questions are dissected. The first phase, the literature
study phase, is used to answer SRQ 1 and part of SRQ
2. The latter is mainly answered in the reference study
phase, resulting in a toolbox of design principles. These
two phases in the research form the basis for the next
and last phase: the case study. A case study design for
Amersfoort, preceded by a site analysis, demonstrates
how these design principles can be used in a design.
This answers SRQ 3. Together, these three research
phases can answer the main research question:

“What can the concept of landscape
connectivity contribute to the
integration of river landscapes in
urban environments?”

theory for landscape connectivity, with a human and
social focus. However, this research does not solely
consider human benefits, which is why it adopts a
multi-layered approach.

MULTI-LAYERED APPROACH

Ian McHarg paved the way by looking at landscapes
as layered structures, extracting single elements and
overlaying maps to show the strengths and weaknesses
of the place, as illustrated in figure 8 (Herrington, 2010;
Jauslin, 2019). It is a way of visualising the complex
landscape in more understandable layers. Where
McHarg and others focussed mainly on the different
physical structures like infrastructure, vegetation
and built environment, for this thesis and landscape
connectivity the multi-layered approach will be
adapted to not only include social and ecological
layers but also physical as well as functional and more
abstract layers, specifically concerning connectivity.

Figure 9 on the next page gives an overview of the
used methods and outputs.

2.1

PRAGMATIC KNOWLEDGE CLAIM

This research follows a pragmatic approach and
knowledge claim, as explained by Lenzholzer, Duchart
and Koh (2013). It combines social and ecological
contexts and explores how the concept of landscape
connectivity can unite the two contexts in one strategy.
This combination of multiple contexts is characterising
the field of landscape architecture.
Social constructivism is a part of this pragmatic
knowledge claim, as the main focus is establishing a

Figure 8: schematic drawing of the
multi-layered approach
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2.2

LITERATURE STUDY PHASE RESEARCH FOR DESIGN

The first step in this thesis is a literature study, of which
the goal is to establish a clear definition of the concept
of landscape connectivity for landscape architecture
that moves beyond the ecological dimension, which
can then be applied to further steps of the research.
This answers SRQ 1:

“What different layers of landscape
connectivity can contribute to the
integration of urban and river landscapes?”
This initial data gathering is known as research for
design (RFD). RFD in this thesis aims at structuring and
verifying the design process by creating knowledge
for design with landscape connectivity. Eventually, this
leads to the translation of theory into useful design
principles (Lenzholzer et al., 2017).
The literature includes peer-reviewed articles on
landscape connectivity from both landscape ecology
and landscape architecture, as well as articles on
related topics like green and blue infrastructure. To
make sure the study is as well-rounded as possible,
a large variety of articles is studied, to be finally
combined and used as a foundation for the new
interpretation of landscape connectivity.
The outcome of this literature study is this new
interpretation, containing four layers of landscape
connectivity that form the starting point for a framework
for landscape connectivity. These layers form the basis
for the formation of design principles, which can then
be used for landscape analysis and design. Lastly, this
literature study creates a theoretical lens for reviewing
the reference study, which makes it possible to extract
design principles for connectivity.

Figure 9: (left) schematic overview of research
questions and corresponding methods

2.3

REFERENCE STUDY PHASE –
RESEARCH ON DESIGN

The next step in this research is the integration of
theory and analysis, for the formation of design
principles (Lenzholzer et al., 2017). A reference study,
which is research on design (ROD), helps assess the
way the found theory is already applied in practice. It
also forms a foundation for the design principles that
will be developed in the next stage (Lenzholzer et al.,
2017). The findings answer SRQ 2:

”What design principles can be created
to integrate the river landscapes into the
urban environments?”
Research on design is a reflection on design products
(Lenzholzer et al., 2017). The reference study on a
relevant design project regarding the urban river
landscape aims to generate a set of design principles
that can be applied to future projects for integrating
urban and river landscapes. The layers of landscape
connectivity found in the literature study are
projected onto the existing design, to see what spatial
interventions can be linked to the theoretical findings.
The reference study was selected using the following
criteria:
.
.
.

The design revolves around an urban river
landscape
The design is aimed to improve the connection
between citizens and their natural environment
The design includes social as well as ecological
goals and interventions

The project that answers to all of these criteria, and
thus the project that is used for this reference study,
is Landscape park The Rotte in Rotterdam. This is a
project where a water system plays a prominent,
connecting role in the design and was used as a
foundation for design principles. The Rotte features a
sharp division between the rural, green banks, and the
grey, stony and inaccessible banks in the dense urban
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Figure 10: impression of Landscape Park the Rotte, by
Strootman Landschapsarchitecten (2018)

environment (Gemeente Rotterdam, 2019). Its banks
are currently transformed into an attractive regional
park. The design by Strootman Landschapsarchitecten
(figure 10) responds to pressing future challenges like
urban development and climate change (Strootman
Landschapsarchitecten, 2018). This project is relevant
for this thesis because it is an example of a riverbank
design that includes connectivity as a goal.
The reference study consists of multiple methods, to
ensure the conclusions are as clear as possible.
.

.

.

Site analysis: to understand the context of the
design and the argumentation behind the design
choices.
(Grey) Literature: to explore existing reports
and concerns, and identify the successes and
weaknesses of the design.
Design analysis: to gain insight into the design and
the principles used, see how they fit in and can
contribute to the landscape connectivity strategy.
The analysis of design is systemic and follows the
found theoretical layers of connectivity.

The output of this reference study phase is a set of
design principles for landscape connectivity, which are
formed in combination with the literature study. These
design principles are generalised and applicable to
the situation where the urban landscape needs to be
integrated with the more natural river landscape. The
implementation of these principles is showcased in
the next research phase.
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2.4

CASE STUDY PHASE –
RESEARCH-BASED DESIGN

The output of SRQ 1 and 2 are the input for the last
question, SRQ 3:

“How can the integration of the river
landscape of the Eem in the urban
environment of Amersfoort be achieved?”
The case study of Amersfoort and the river Eem is
used in this research to illustrate how the theory and
reference-based principles would be used in a site
design. The research informs the design, therefore
this is a research-based design. The case study phase
consists of different steps, ultimately leading to a
master plan for Amersfoort along the Eem.

SITE ANALYSIS

Desk research, field observations and interviews
help to create a complete image of the case study
site. While analysing the site, special attention is paid
to the connections between the city centre and the
wider region of the Eem. The layers of connectivity
form the structure of the analysis, each of the layers
is analysed.

INTERVIEWS

The purpose of the interviews is to understand the
social and cultural layers of the landscape, and
determine where the largest issues in the area are.
Two types of interviews are conducted:
.

.

A semi-structured interview with members of
Stichting Vrienden van Eemhaven (SVE), the
organisation that wrote an inspiration book on the
Eem: ‘Vanaf de Eem Gezien’ (SVE & SIESTA, 2021).
Attending members were Joke Sickmann and Paul
Schulten. Also present was Tom de Wit, an urban
designer based in Amersfoort, who worked on
the Eem book alongside SVE. For this book, they
spoke to residents and other stakeholders about
their meaning of the Eem and could provide direct
information about the main issues for the Eem and
the perception of residents. At the same time, as
experts of Amersfoort and the Eem, they could
provide feedback on design ideas and elements.
A survey was performed on two locations: on the
Grebbelinie dike along the Eem and in the Eem
harbour. This survey is aimed to determine how
locals feel about the Eem, how connected they are
to the river landscape and what bottlenecks are
in their experience. The survey and its results are
included in Appendix 1.

In addition to the master plan, the design outputs are
as follows: While the master plan design demonstrates
how a connection can be made between Amersfoort
and the wider landscape, detailed designs illustrate
the implementation of principle-based interventions
in the landscape. These designs are supported by
sections and visualisations.

2.5

CONCLUSION AND EVALUATION

A conclusion is drawn in the final chapter of this thesis
to answer the main research question and relate to the
objective of this research. Furthermore, the principles
and design and an overview of applications, limitations
and possible further research are discussed.

DESIGNING

The design for Amersfoort is then created using
design principles informed by studied literature and
reference projects (SRQ 2). These principles are based
on literature and the reference study and are relevant
for the different layers of connectivity, like ecology,
socio-cultural connections and recreation. A design
concept is developed, which then leads to a master
plan. This master plan is designed in two phases, to
show the connection between present and future,
which is linked to the temporal aspect of connectivity.
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03

03 THEORY

3.1

IMPORTANCE

Landscape connectivity can be a solution to landscape
fragmentation problems like habitat loss and human
health stress, and also to climate change (Sazandeh
et al., 2018; Zeller et al., 2020). The World Business
Council for Sustainable Development (WBCSD, 2017)
states that in addition to the ecological benefits,
landscape connectivity can positively influence
landscape aesthetics, recreation, human health and
wellbeing, and a sense of belonging, amongst other
things. The concept of landscape connectivity is thus
essential in the design of future-proof cities.
The definition of connectivity differs between
disciplines. Understandably, ecologists have a
completely different focus on the subject than
philosophers. Landscape architecture focuses on
integrating interests and qualities in design. It is
neither ecology nor anthropology, but both subjects
are part of the knowledge a landscape architect has
(Antonson et al., 2010). Combining fields of knowledge
is a daily activity, hence it is only fitting that the
definition of landscape connectivity from a landscape
architecture perspective should be integrative and
inclusive as well.
This research is a valuable addition to precedent
landscape connectivity research because exploring
landscape connectivity from a social perspective—
where the relationship between humans and nature
is the central focus—offers a fresh outlook on the
concept. A goal is to move away from the human
dominance in urban environments and to make people
aware of and enjoy the complex (river) ecosystem they

are a part of (May, 2006a).
This chapter discusses various current definitions
used for landscape connectivity, to finally define a
landscape architecture perspective for the concept.

WHAT IS LANDSCAPE?

In order to dissect the term landscape connectivity,
a clear interpretation of the term ‘landscape’ is
necessary. The landscape is where natural and
man-made systems come together (Motloch, 2001;
Oude Aarninkhof & Mulder, 2008). The common
interpretation of ‘landscape’ is associated with nature.
Wilderness, untouched by mankind. Although this
certainly qualifies as a landscape, in the Netherlands
it is close to non-existent. The urban, man-made
environment is a much more common landscape
nowadays. Landscape is therefore a collection of all
different existing environments. It is dynamic and
constantly changing based on the interaction between
these environments (Motloch, 2001).
In addition to the spatial aspects of the man-made and
natural landscape, there is the nonspatial, or spiritual,
landscape. This mindscape, created by people, depicts
all intangible relations like cultural, social and
attachment processes and experiences (Sazandeh
et al., 2018). This landscape is an interpretation of the
spatial landscape, that can differ per individual.
The complexity and multiplicity of landscape imply that
landscape connectivity should then be multi-layered
as well.
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3.2

GENERAL DEFINITION OF
LANDSCAPE CONNECTIVITY

In 1993, Taylor et al. came up with the notion that
connectivity is an essential concept for landscape
structure. In the next few decades, the term became
a popular topic for (ecological) research. The
definition that is commonly agreed upon for landscape
connectivity is
“the degree to which a landscape supports interactions
and flows of species, resources and/or social actors.”
(Field & Parrott, 2017; Taylor et al., 2006; WBCSD, 2017).
In simpler terms, it means connectivity is “a measure
of the ability of organisms to move from one place
to another” (Ersoy, 2016). This definition is however
still very generic and leaves room for multiple
interpretations. Despite some articles mentioning
landscape connectivity could also refer to human
movement and flow (Kempf, 2020; von Thaden et al.,
2021), the concept of connectivity received especially
much attention in the ecology branch, which is why
most studies have been investigating connectivity as a
counterpart to ecological fragmentation and to protect
biodiversity (Fletcher et al., 2016; Sazandeh et al., 2018;
Taylor et al., 2006; Zhang et al., 2019). Definitions for
landscape connectivity are limited to ecological and
environmental aspects, while the concept can include
elements beyond ecology as well (Sazandeh et al.,
2018).

URBAN FOCUS

human and natural forces. The urban landscape is
the ultimate meeting point of the two. This landscape
architecture lens is used in the connectivity approach
in this thesis.

3.3

STRUCTURAL AND FUNCTIONAL
CONNECTIVITY

Connectivity can be dissected into two main
components: structural and functional connectivity.
Structural connectivity means the physical, spatial
elements that form the linkage between (vegetation)
patches (Rudnick et al., 2012; Taylor et al., 2006; Zeller
et al., 2020; Zhang et al., 2019). It ignores behaviour and
response to the spatial changes (Taylor et al., 2006),
and can include hydrology, topography and vegetation.
Functional connectivity is the way that organisms and
species interact with and respond to the structural
characteristics of the landscape (Rudnick et al., 2012;
Taylor et al., 2006). It includes the behavioural response
and is translated as movement and flow. It increases
when a change in structural landscape causes an
increase in movement (Taylor et al., 2006). In this
research, functional connectivity is largely directed at
the human needs in the urban river landscape. This
includes well-being and a sense of belonging, as well
as access to green space.

While the focus on ecological systems is valuable and
logical, landscape connectivity could contribute so
much more if it were to cover urban areas and human
movement as well. This side has not been explored
in research that much, and this is part of what this
thesis aims to contribute to the field of landscape
architecture.

The way structural and functional connectivity are
intertwined is interesting. While addressing structural
connectivity, one cannot ignore the functional
connectivity that is linked to it. For example, a straight
line or structure from location A to B might be the
fastest connection, but a curved line might be able to
link more facilities or functions to the structure, and
would thus make it more functional in total. The goal
is to use one structure to achieve multiple functions.

In landscape ecology, the role of natural factors is the
central focus, rather than the role of human factors,
which are considered to be the ‘external’ factor in the
ecological system. Landscape architecture on the
other hand approaches the urban landscape differently.
The landscape is here seen as a symbiosis between

The crux of designing for landscape connectivity is
aiming for both structural and functional connectivity.
Previous studies had a heavy focus on structural
connectivity for biodiversity. This thesis takes it a
step further than that and strives for a more integral
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approach, focussing on the multi-functionality of
landscape connectivity.

3.4

ELEMENTS OF CONNECTIVITY

To intervene on both levels of connectivity, species
behaviour, whether human or animal, needs to be
studied as well. (Taylor et al., 2006). Functional
connectivity includes more abstract and intangible
concepts like socio-cultural and mindscape
connections (Sazandeh et al., 2018). The urban
environment is one where multiple elements (natural,
built, human) come together, which is why urban
landscape connectivity is so interesting. Figure 11
shows what elements of connectivity are relevant in
the urban environment according to Sazandeh et al.
(2018).

Figure 11: urban landscape connectivity according to Sazandeh et al.
(2018)

However, one can argue whether the urban landscape
should keep being divided into three separate pillars.
All of these concepts are both structural and functional
and can work together. The entire goal of this research
is to connect these different landscape types. That is
why this research is a search for a new, overarching
system.
The integration of structural and functional landscape

connectivity can bring more than ecological benefits
to the (urban) landscape. Synthesising biophysical
(ecological) connectivity with social connectivity
for example is very valuable in human-dominated
ecosystems, such as the urban environment (Egerer
et al., 2020). That leads to the division of connectivity
into two dimensions: socio-cultural connectivity and
ecological connectivity. These form the foundation
for multi-layered landscape connectivity and are
explained in detail in the following section.

SOCIO-CULTURAL CONNECTIVITY

Socio-cultural connectivity is a little-known concept in
landscape architecture. However, elements of it have
been discussed previously in literature. Antonson et al.
(2010) mention that connectivity is not only movement,
which is tangible, but also has an intangible dimension.
This includes cultural heritage, for instance. They state
that cultural heritage connectivity is the “functional,
economic or social connection of human processes
between two points in the landscape, which can be
manifested in tangible or non-tangible features and
has a historical dimension” (Antonson et al., 2010). This
is an interesting starting point and is closely related to
transformations through time. This cultural connection
has an impact on human connections to a place: place
identity and sense of place. Social strength, or a sense
of community, requires some form of belonging. And
belonging does not solely depend on people’s relation
to others, but also the relationship between people
and their environment. The connection with nature
is based on subjective experiences, which do not
necessarily have to be but are often related to the
physical structures in the landscape (Dutcher et al.,
2007). Thus, this identity and experience of place are
essential to ensure socio-cultural connectivity.
Socio-cultural connectivity is about human-nature
interaction, both on spatial and temporal scales. This
interaction is under pressure in urban areas. As the
built environment densifies, less space is assigned to
the natural elements. This is concerning, because a
strong human-nature interaction has numeral benefits
to human wellbeing, and ultimately to the entire urban
system. Nature and green space can reduce physical
and psychological stress (di Giulio et al., 2009; Ives et
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al., 2018; Maas et al., 2006). Human wellbeing can go
together with biodiversity and sustainability, and those
functions come together in landscape connectivity
(Ersoy, 2016). These interactions are the intangible
connections that form and give function to a landscape.
Human-nature connectedness is multidimensional
and includes physical connections to green space,
as well as emotional and experiential connections,
just like landscape connectivity (Riechers et al.,
2020). The physical connection to green space or
accessibility of greenspace is important and takes
shape as green corridors leading to parks or natural
areas, for example. A difference can be made between
green space for movement and green space for stay.
In ecology, landscape connectivity is often linked to
the cores and corridors theory, where green links
connect green spaces and form a network of green
infrastructure and nature in the landscape (Ersoy,
2016). Access to green can lead to a positive personal
connection to the direct environment, meaning these
structural connections are important to improve the
functional connections. Accessibility is, in contrast to
the previous elements, more structural and tangible.

ECOLOGICAL CONNECTIVITY

Current research concerning connectivity is most
often performed from an ecological perspective.
The main goal is to protect habitats and biodiversity
in the landscape, often by creating green corridors
and paying attention to structural connectivity. By
creating corridors between natural cores, organisms
can expand their habitats to a larger area (Fletcher
et al., 2016; Zhang et al., 2019). Connectivity for fauna
is mainly important for the migration of individuals
(Rudnick et al., 2012). Maintaining populations of native
species increases biodiversity while introducing new
complementary species increases species richness.
Creating a strong ecosystem also contributes to a
healthy and climate-adaptive city (Fletcher et al., 2016).
Designing ecological structures for biodiversity
requires specific target species. In addition to that,
it is not enough to assume species will make use of
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recreational green infrastructure, they require specific
interventions that are species-related (Miller, 2005).
This means that ecological interventions can differ per
site, as target species can differ too.
This core and corridor theory is especially interesting
because it can form a link between ecological and
socio-cultural connectivity. As mentioned in the
previous section, from a social perspective green
spaces for movement and stay can be distinguished.

TEMPORAL CONNECTIVITY

Ecological and socio-cultural connectivity are
parallels, they are similar dimensions of connectivity.
Both address the spatial layer of the landscape.
Temporal connectivity is different altogether, and
cannot be caught so much in physical interventions.
Instead, it explains the relation of the landscape
through time (Simpkins & Perry, 2017; Zhang et al., 2019).
This can be interpreted as the connection between
its past, present and future. Moreover, it includes the
dynamism of a landscape and the constant change it
undergoes, whether it is seasonal, yearly or climatic
change. Ecological systems and landscapes in general
are dynamic and therefore constantly changing. This
means connectivity should be regarded as a dynamic
concept too, as it entails the ability to adapt to
environmental changes (Simpkins & Perry, 2017; Zeller
et al., 2020).
Where landscape connectivity in general often
focusses on a particular moment in time, a snapshot
so to say, it can be rewarding to investigate the past
connections and use of the landscape (Simpkins &
Perry, 2017), as well as the possible future scenarios.
A historical analysis of a landscape can tell much
about functionality and identity of a place, which is
why this needs to be part of the landscape analysis. As
mentioned before, the socio-cultural connections are
closely linked to the temporal scale, too. Not only is a
sense of belonging often based on a person’s history in
a place, social needs and values can also change and
adapt over time. It is important to take this temporal
scale into account to fully understand the connection
between people and place (Zhang et al., 2019). Temporal
connectivity can support cultural connectivity by

linking the past landscape to the present and future.
A future image can be painted by looking at trends in
urban and environmental development.

3.5

LANDSCAPE CONNECTIVITY IN
LANDSCAPE ARCHITECTURE

To conclude this chapter and answer sub research
question 1, “What different layers of landscape
connectivity are relevant in the urban environment?”:
landscape connectivity from a landscape architecture
perspective means connectivity in the broadest
sense of the word. Moving beyond the ecological
interpretation of biodiversity, the focus lies on people
and the multiple levels that can be connected between
people, city and nature. Ecological and socio-cultural
connectivity are two dimensions that form landscape
connectivity. By defining these two dimensions,
several layers of connectivity came forward. These
are the key concepts of place identity, human-nature
interaction, accessibility and biodiversity.
Landscape connectivity could include more layers than
the four that are highlighted in this thesis. However,
as this research gravitates towards the social layers

in the landscape, it means that certain aspects of
connectivity in the urban environment fall outside
the scope. Water safety for example always plays
a role in the urban landscape to a certain extent,
yet it does not fall within the scope of this thesis
because it would get too technical and complex.
That is why the literature study concludes in four
layers of landscape connectivity, that can now be
used as a step towards practice. It leads to the
following scheme (figure 12):
In short, landscape connectivity has a structural
and functional component, which both need to be
recognised when designing for connectivity. This
concept can then be divided in two main dimensions:
socio-cultural and ecological connectivity. Because
ecological connectivity has been extensively
researched by landscape ecologists, the main
focus for this research is on the socio-cultural
connectivity. Hence, socio-cultural connectivity
knows more sub-divisional layers. These are Place
identity, Interactions and Accessibility. Ecological
connectivity is further explained by the layer of
ecology and biodiversity. On the next pages, each of
these layers are explained in detail.

Figure 12: a framework for landscape connectivity
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PLACE IDENTITY AND SENSE OF PLACE

Place identity is an important part of socio-cultural
connectivity. Landscape identity is used here to
describe the “perceived uniqueness of a place”, or “a
recognisable and consistent pattern of elements in a
landscape that makes one landscape different from
another” (Swanwick, 2002 in Ramos et al., 2016). It is
strongly intertwined with a sense of belonging and
place attachment. Identity has a physical component
but is thus also partly an individual’s and communal
perception (Kaymaz, 2013). In design, common elements
are cultural heritage and sensory experiences like
smells and sounds that form the identity and sense of
place (Ramos et al., 2016).
Place identity and sense of place are both physical and
spiritual. It is the interpretation of a landscape, which
can be different for an individual or a community.
Principles will be aimed at creating opportunities for
visitors and residents to experience their landscape.
Experience can be strengthened by paying attention
to visual connections. The openness of the landscape
can be experienced with view axes, while vision can
be guided by continuous and characteristic vegetation
(Sazandeh et al., 2018).

ACCESSIBILITY

Accessibility can be explained on several levels. Firstly,
the route to and from the city centre to the wider
landscape is important. Connectivity is movement, and
to provide that, a structural connection between A and
B is required (Taylor et al., 2006; Zhang et al., 2019).
In the river landscape accessibility is not only
parallel to the river but also perpendicular, as the
connection between the two river banks. Again, a
parallel to connectivity in ecology can be made. River
connectivity in ecology can be described using three
spatial dimensions: longitudinal, lateral and vertical
(Pringle, 2003; Wohl, 2017; Zorn et al., 2020), two of
which can be applied to this research as well. Firstly,
as shown in figure 13 on the next page, the longitudinal
connection is directed along the river, connecting
the headwater to the downstream river or estuaries
(Pringle, 2003). In the urban and human context, this
connection can be the accessibility between high
urbanity and the wider landscape. This is especially
important for ecology and people flow. Second, the
lateral connection is the connection between the river
and its banks or floodplains (Pringle, 2003; Wohl, 2017).
In an urban setting, this could mean the accessibility of
and between the river banks and the water.
The last connection is vertical, which is more
hydrological and is the connection between the river
and groundwater. While the presence of this connection
is hereby acknowledged, this research will not go
into the technical aspects of water systems, as that
generally does not fall in the landscape architecture
skill set and could quite be a thesis on its own.
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INTERACTIONS

Two different forms of interactions are of importance:
social interactions between people themselves, and
the interaction between humans and the environment.
This also includes thinking about the different target
and age groups for the site (Sazandeh et al., 2018).
By providing green spots and meeting places near
residential areas, social interaction can improve
(Groenewegen et al., 2006). Human-nature interaction
is closely related to accessibility but also includes
access to for example the waterfront and river banks.
Human-nature relatedness knows many dimensions,
for instance emotional, material and experiential
(Riechers et al., 2020). By creating destinations in the
green, people can form an experiential as well as an
emotional connection to their immediate environment.

Figure 13: different dimensions of river connectivity

ECOLOGY & BIODIVERSITY

Biodiversity can be assessed by addressing target
species. Connectivity is species-specific, what benefits
one could harm another, and thus interventions need
to be species-specific as well (Taylor et al., 2006). To
address this ecological connectivity, a target species
that is specific for the site will need to be taken into
account. Furthermore, general links between urban
green space and attention to more silent forms of
recreation are important ecological aspects (Ersoy,
2016).
The challenge in this research is that fauna does not
suffer from the dominant focus on people in the design.
Ecological networks consist of core areas, which
aim for protection and conservation, and corridors,
which aim for dispersion and movement (Ersoy, 2016).
Examples of species that can be protected in urban
areas are bees, various insects, swallows, and bats.

These four layers of connectivity form the foundation
for the landscape connectivity strategy for landscape
architecture. To bridge the gap between theory and
practice, the layers will be projected onto a reference
project, to determine what principles correspond with
connectivity.
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04

04 REFERENCE STUDY

LANDSCAPE PARK THE ROTTE

This reference study is performed for the formation of
design principles. The study consists of a site analysis,
followed by an analysis of the design principles in
this project using the connectivity layers previously
established. Ultimately, a new set of principles for
landscape connectivity will be derived from the
conclusions of this study in combination with the
literature.

4.1

Figure 14: master plan for the Rotte (Strootman
Landschapsarchitecten, 2018)

Project:

Landscape Park the Rotte

Designers:
Strootman
		Landschapsarchitecten
Client:
		
		
		

Recreatieschap Rottemeren,
in collaboration with
municipalities of Rotterdam,
Lansingerland and Zuidplas

Design: 		

2018-2021

Area: 		

3500 ha

River length:

18km

A SHORT HISTORY OF THE ROTTE

The Rotte is the river Rotterdam owes its name to.
Since 800 BC, people have been settling on the higher
grounds along the banks of the river. Centuries later,
the land started to sink due to all the land reclamation.
This means the surrounding Rotte landscape lies lower
than the river itself. To keep the land dry, a series of
mills were built along the river, characterising the
landscape. Around the 17th century, the Rotte was
a transport route, and in the Golden Age Rotterdam
grew to be the second-largest city in the country,
relying heavily on trade and its water network. Two
hundred years later, in 1870, the urban segment of
the Rotte was buried. Another century later, the Rotte
is now pressured by the growing urbanity (Stichting
Plezierrivier de Rotte, 2022).
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4.2

CURRENT ISSUES & RELEVANCE

Due to the rapid growth of surrounding towns, the
Rotte has been trapped and its landscape fragmented.
Despite this, the river is still an important source of
recreation and nature and has high cultural value.
Especially near Rotterdam, the area is under great
pressure from housing developments, and with that
expected growth comes the extra ‘recreation pressure’;
more and more people will want to go outside. To
anticipate this, a plan to transform the Rotte into a
landscape park, connecting the city of Rotterdam
to the adjacent polders, was made (Strootman
Landschapsarchitecten et al., 2021).
The municipalities adjacent to the Rotte have now
agreed on a development plan to anticipate the coming
30 to 40 years. Strootman Landschapsarchitecten
worked on this plan in collaboration with the
municipalities. The next step is a detailed design plan
and construction for the coming years.

4.3

ANALYSIS OF PRINCIPLES

As stated in the development plan, the overarching
goal of this plan is to:
“Maintain the Rotte as one of the most beautiful green
areas in the region. A green lung that contributes to
societal challenges in the region, and that connects
people to their natural environment, contributing to
their well-being. A place to relax, meet, and move“.
(Strootman Landschapsarchitecten et al., 2021, p.10)
It illustrates how connectivity can be a leading goal
in the design process. This goal checks a lot of boxes
about landscape connectivity as it was explained
before. Especially the social aspect, the well-being
and connection between humans and nature, is very
relevant.
The development plan for the Rotte has been approved,
but construction has only just begun and is thus not yet
completed. However, as this thesis mainly develops a
way of designing, this project can very well be used as
a reference project for a design process.
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Four goals are leading in the design (Strootman
Landschapsarchitecten et al., 2021):
1.

The idyllic landscape close to the city - the
characteristic cultural, agricultural landscape with
mills and meadows needs to be protected.
2. The entire Rotte in one park - using the Rotte
as the green-blue connector for recreation and
nature and connecting the city to the polder.
3. The landscape mosaic - cherishing the different
qualities in the landscapes along the Rotte, and
strengthening their (natural) value.
4. A landscape park open to all - making the park
accessible to everyone with a societal programme.
These goals were then translated into principles, which
are listed in table 1 on the next pages. To explore the
link to landscape connectivity, each of the principles is
analysed by projecting the four layers of connectivity
onto them, showcasing which of the layers are used
and can be contributed to. This led to a new set of
design principles for landscape connectivity, shown in
the next chapter.

Figure 15: river system around Rotterdam
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Principle

Spatial translation in plan

Green and public river banks with rest stops and
destinations
Blue heartline from spring to
dam - sequence of ambiances and
continuous routes

Strengthen visual relations between land and water
with tracks for walk and bike.
Car becomes less dominant and busy bottlenecks are
fixed
Separate fast bike lane for racing bikes

Using water structures and vegetation (tree) structures
to create routing to and from the river
Green-blue ribbons improving connections between
landscape park and environment

Make use of ‘landscape’ trees (Maple, Elm, Poplar) in
open polders
Sturdy lanes with large trees

Using bike and pedestrian lanes to make ‘ommetjes’
from adjacent neighbourhoods possible
Distinguishing different routes

Using continuous materialisation to mark different
types of routing
Separate fast and slow biking by creating an additional
fast track on other side of dike

Meadow mixes, rough grass and extensive maintenance

Unity through attractive edges
fringes and entrances

Creating a fringe of vegetation and trees highlighting
landscape lines to frame the park
Expand woodland up to edges
Encourage ribbon housing to plant their plot’s edges

Table 1: principles of Landscape park the Rotte in relation to connectivity (all images in table from Strootmanlandschapsarchitecten, 2018)

27

Visualisation

Contribution to connectivity

Connected principle for
connectivity

Place identity is represented by
strengthening the visual connections
Continuous green routes
between land and water connects people to
the river. Opening up the banks and making
Separating flows
them accessible contributes to interactions
with water and each other at the same time.
Rest stops and seating
The continuous route throughout the
whole park and addressing the different
transportation flows are both part of
accessibility.
This improves both ecology and
accessibility, by introducing a variety of
species to the site, and creating routing for
people to enjoy.
Routing pulls people into the area and
creates the opportunity to make rounds
in the wider environment. The connection
between people and their environment
strengthens.

Opening up river banks
Visual connections

Circular routes
Green connecting routes
Green corridors

While separating the different forms of
transport and recreation, and therefore
potentially limiting the social interaction
and connections, it does ensure people have
their own safe space to move an recreate in,
which contributes to accessibility.
Circular routes
A point of debate is that these interventions
are very much structural. In reality, it is
not a given that the lanes will be used by
their intended user groups. The functional
connectivity is hard to predict, but fast
bikers will also want to cycle close to the
river, for example, so these interventions
might not work as planned.

Connecting banks
Separating flows

The edges and fringes can contribute to
ecology, creating and linking habitats.
The entrances improve accessibility and
interaction, as they bring people together in
the park and make people feel welcome.

Zoning and borders

This has not been described in detail.
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Principle

Spatial translation in plan

Stimulate activities in open air, linked to environment

Balance between recreation and nature

Stimulate silent forms of recreation in nature, like
sailing, biking and hiking, with new stops and paths
Concentrate recreational activities by linking them to a
certain place, to protect ecologically important areas

Define nature zones and expand biotopes and nature
cores

Maintain nature values

Agricultural nature in the polders: natural, flower and
herb borders
Improve ecological connections, also along the river
banks

In addition to zone-specific principles:
Uniting and strengthening
the 4 landscapes into 1 park

Improve routing to and from the water in the city by
signing
Unity in used materials, and coherence in ridges,
benches, paving and lighting

Highlight and uncover the rich history of the river
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Use information signs to explain historic values. Subtle,
but robust, and only the necessary signs.

Table 1: principles of Landscape park the Rotte in relation to connectivity (all images in table from Strootmanlandschapsarchitecten, 2018)

Visualisation

Contribution to connectivity

Connected principle for
connectivity

Recreation is important for interaction, both
social and with nature.
However, maintaining a healthy balance
between recreation and nature benefits both
ecology and humanity. By creating hubs for
Place-based programming
recreation, people will be brought together,
while nature still has the space to develop,
Silent forms of recreation
and connections between habitats will not
be lost.
These recreational plans are still quite
abstract and do not have a clear spatial
translation.
This principles is related to ecology.
What it shows is that a lot of ecological
interventions are very place-specific,
targeting wetlands and woodland in case
of the Rotte, for example. Thus, ecology
requires place specific principles.

Zoning and borders
Green corridors

Nonetheless, continuous corridors and
natural banks are clear interventions, as
well as including agriculture into natural
areas.
Connecting the different landscape
zones means connecting all to the same
city, forming a region. The river is one
connecting factor, and adding others on
land means people are stimulated to move
through and interact with the different
landscapes. The landscapes form one park,
enriching the place identity.

Green continuous routes
Rest stops and seating

Mainly contributes to place identity.
Enlightening people about their city’s
history can help create a stronger sense
of belonging and place identity. Also, the
river is connected to its cultural past,
strengthening its character.
(Cultural) history remains under-explored.
The signs are already there, and in the plan
nothing new is done with the history. It does
seem there is more potential, for example
looking back at historical landscape
structures and giving those a podium to
recur.

Historic structures
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4.4

CONCLUSIONS

This project shows that the integration of water
structures in urban environments is very important
for cities on multiple levels; for ecological value,
recreation and identity. A lot of the principles from
the Rotte project can be translated into more generic
principles for landscape connectivity. Because the
project did not use this landscape connectivity
strategy, naturally some elements of connectivity are
missing. This research fills some gaps in the design
for the Rotte, which were found with this new lens for
connectivity. The overarching strategy of landscape
connectivity that this thesis creates is meant to help
create an even more coherent image and story for the
region.
The spatial principles in this project are used for the
formation of the design principles corresponding to
the different layers of connectivity, as will be explained
in the next chapter.
The most important conclusions for each of the layers
of connectivity about the design principles for the
Rotte are formed below.

PLACE IDENTITY AND SENSE OF PLACE

“The focus on the unique strengths in the landscape,
while still creating a coherent structure throughout,
will create a strong image for the site” - (Strootman
Landschapsarchitecten et al., 2021).
One of the main goals of the park is to highlight the
qualities of the different landscapes in the Rotte zone.
This means place identity, and sense of place, are
valued strongly.
Something interesting for place identity and sense of
place is the involvement of the community through
programming and activities. The sense of community
can increase when the local people are involved with
and invited to the site.
However, cultural history is only very subtly present
in the design. Information signs are present along the
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river and are a good way to convey the history to people,
but it does not change the spatial configuration. Place
identity is strongly based on the history of a place,
as the literature study showed. While the Landscape
park does cover the current visual qualities, the
historic qualities do not have a place and function.
Therefore, the design is lacking a strong interpretation
of the sense of place and place identity. This could be
resolved by adding principles for place identity to the
landscape connectivity toolbox in this research.

ACCESSIBILITY

A structure of green-blue ribs to connect the park to
the surrounding landscape is sensible and effective.
Access plays an important part in this design, which
is a confirmation of the theory (Taylor et al., 2006).
Special attention to the different traffic flows stands
out. By creating separate flows for slow and faster
traffic, all routing becomes pleasant and attractive.
The one thing that is missing slightly however is the
connection between the two banks of the river. This
could take shape as bridges or visual connections,
for example. This lateral connection is an extra layer
that can help achieve the goal of ‘ommetjes’; smaller
circular routes, throughout the park. This will thus be
added to the toolbox and demonstrated in a design
further on in this thesis.

INTERACTIONS

The interaction between people is covered by
creating ‘a landscape park for all’ (Strootman
Landschapsarchitecten, 2018), and programming and
activities along the river are a large part of this. At
the same time, the interaction between people and
their natural environment is not explicitly covered.
One could argue that this is inherent to a park design.
However, the literature showed that human-nature
connectedness is multi-layered in itself, and that depth
is missing slightly in this Rotte project. By covering
this functional layer of experience, the design and its
purpose become clearer. That is why in the design
toolbox, special attention is paid to the human-nature
connection.

ECOLOGY AND BIODIVERSITY

Specific target species successfully lead to clear
landscape interventions in terms of ecology and
biodiversity. In line with what the literature study
showed, the different landscape types were analysed—
in this case, forest, wet nature and agricultural nature—
and that was the basis for specific spatial principles.
However, one biotope that seems to be missing in the
plans for the Rotte is the urban biotope. Throughout the
entire story, the three landscape types are discussed
without linking them to this fourth type, the urban
landscape. The river system is partly urban, and thus
it would make sense to include that in the ecological
layer as well.
The design searches for a balance between recreation
and nature. The use of different zones for extensive
and intensive recreation is interesting and necessary
for nature development. However, this still raises
some concerns. Water sports that can be harmful
to the environment are still allowed in the extensive
areas (Gouwe IJssel Nieuws, 2021), which makes one
wonder whether the criteria for the zones are strict
enough.

NEXT STEP

This design for the Rotte offers great inspiration for
design principles for connectivity. The design is rich
and has many different elements that contribute
to landscape connectivity. This study also revealed
some topics in the design that were not covered in
much detail, or missing from the landscape plan. This
only creates awareness for the things that should be
covered in the toolbox for landscape connectivity, to
make sure these elements are addressed in future
designs.
The analysis of the Rotte project, in combination with
the literature study, leads to a set of design principles
that form the toolbox of landscape connectivity. These
principles are explained in the next chapter.
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05

05 DESIGN
PRINCIPLES

The combination of literature and reference study
makes it possible to create a set of spatial design
principles for landscape connectivity in urban river
environments. These principles are based on the
four layers of connectivity found in the literature:
place identity, accessibility, interactions, and ecology

and biodiversity. The result is a toolbox with design
principles that applies to cases where the integration
of river and urban landscapes is the goal (figure 16).
The principles are further explained on the following
pages.

Figure 16: overview of principle toolbox of landscape connectivity
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5.1

PLACE IDENTITY

HISTORIC STRUCTURES

Using historic landscape elements as inspiration for
contemporary design.

How was it formed?
Literature proved that place identity has a historical
dimension and is related to physical structures in the
landscape (Antonson et al., 2010; Ramos et al., 2016),
while the reference study led to the realisation that the
characteristics of the former and current landscape
need to be highlighted.

VISUAL CONNECTIONS

Translating the feeling of the open river landscape into
the city by creating visual openness. This can be done
by removing (built) obstacles from view and opening
up the banks.

How was it formed?
Views of the river will create awareness and a sense
of place for the residents, as the literature study
pointed out. In the reference study too, the concept
of the Green Blue Heartline included creating a visual
connection by opening up the banks.
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PLACE-BASED PROGRAMMING

Events and activities celebrating the city and river
landscape can bring people out into the land, and also
share knowledge of and pride for the region.

How was it formed?
Place identity and sense of place are largely based on
experiences in the landscape, individual and communal
(Sazandeh et al., 2018). By providing a program to
celebrate the landscape, an opportunity for positive
experiences together with the landscape arises. The
reference study showed too that programming can be
used to bring people to the landscape.

5.2

ACCESSIBILITY

CIRCULAR ROUTES

CONNECTING BANKS

How was it formed?
The reference study highlighted the importance of the
possibility to make an ‘ommetje’. Creating a network
of routes allows visitors to choose one they like and
makes it more appealing to go outside.

How was it formed?
The lateral connection between the landscapes on
both sides of the bank is part of river connectivity,
and therefore part of accessibility (Wohl, 2017). To
connect the two sides, the water needs to be bridged—
literally—and routes need to be created that make
both sides accessible.

Options for different routes of various lengths from the
city centre. Variation is appealing and makes it easier
to go outside, for a small or large walk or ride.

Connecting the two banks of the river with bridges,
paths and visual openness to create clear and inviting
entrances to the river and the paths along the river.

SEPARATING FLOWS

Creating space for pedestrians and cyclists by
separating the fast traffic routes from the slow,
increasing the walkability of the landscape.

How was it formed?
Routing is very important. The structural, physical
connection between the city and its environment
needs to be efficient and pleasant (Zhang et al., 2019).
By creating different flows for different transportation
methods, space and safety are offered to all user
groups, as was done in the reference project.

GREEN CONTINUOUS ROUTES

Continuous recreational routes from the city will guide
visitors from outside while creating pleasant green
spots in the urban environment.

How was it formed?
The connections between city and river landscapes
need to be formed, and green structures are proven
to be good for mental and physical health, as well
as other benefits such as rainwater catchment and
biodiversity (Bacchin et al., 2014; Zhang et al., 2019). In
the reference too, the park is a green structure linking
the city to nature. Thus, the routing is linked to green
structures.
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5.3

INTERACTIONS

GREEN MEETING PLACES

COMMUNITY-BASED PROGRAMMING

How was it formed?
Social interaction can improve by providing green
spots in the vicinity of people’s homes (Groenewegen
et al., 2006). Moreover, it brings people close to the
urban biodiversity and raises awareness of green in
cities.

How was it formed?
Including the community in the design process and
maintenance of the landscape is something that the
reference project uses strongly. To create a landscape
park for all means to include all in the design. This
also agrees with the literature on human-relatedness
and strengthens the emotional and experiential
connections (Riechers et al., 2020).

REST STOPS AND SEATING

OPEN UP RIVER BANKS

How was it formed?
The creation of destinations along the river pulls
people out into the landscape and makes it easier
to interact with the landscape. Rest stops are also a
place to meet up with people and interact together, as
the reference study shows.

How was it formed?
In the reference project, the banks of the Rotte are
opened up to create seating and attractive routes. Part
of the lateral connection is the connection between
water, bank and landscape (Wohl, 2017). By making
it possible to interact and play with the water, the
river becomes a more tangible and central part of the
landscape.

Creating green hotspots will allow people to interact
with nature close to their homes, as well as provide a
place for people to hang out together.

Places for people to sit and relax along the banks are
destinations and thus incentives to go outside and
interact with both people and nature.
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Organised events and citizen incentives will allow
people to interact with the landscape and each other.

By making the water accessible for play and recreation,
the bond between people and the river can strengthen.

5.4

ECOLOGY AND BIODIVERSITY

SILENT FORMS OF RECREATION

ZONING AND BORDERS

How was it formed?
Nature organisations promote silent recreation
alongside nature areas, to not disturb the flora and
fauna. The reference project addresses this with
recreational zones that differ in intensity, depending
on the level of nature and biodiversity at that location.

How was it formed?
The reference project showed that zoning can be
effective to protect habitats. As the city is growing, it
is important to create boundaries so that the urban
sprawl cannot infiltrate the nature zones.

CONTINUOUS CORRIDORS

BURSTS OF GREEN IN URBAN

The space along the river outside the city is destined
for silent recreation such as cycling and walking, so as
to not disturb nesting animal species.

Continuous green links create passageways for
species to migrate. This includes natural river banks
and roadsides.

How was it formed?
Research shows that habitats need to be connected by
a green structure of corridors to facilitate migration
and movement (Ersoy, 2016). That is why continuous
corridors need to be implemented and can be
multifunctional, combined with social and climate
adaptive functions.

Distinguishing different zones for nature and recreation
intensity protects biotopes while people are still able
to enjoy the landscape. Borders protect natural areas
from the built environment.

Green pockets in the urban landscape with mixed
planting and diversity enhance species richness, for
both flora and fauna. The pockets require further site
and species-specific parameters.

How was it formed?
The ecological network is made up of corridors and
cores, where flora and fauna can settle or rest. The
specific interventions are based on site conditions and
target species, but general interventions for the urban
area are herb and flower roadsides and borders, and
grasses and hedges for shelter (Mallo et al., 2020;
Snep et al., 2011).
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06

06 CASE STUDY SITE ANALYSIS

The conclusions from the reference and literature study
- the principles for connectivity - can now be used in
design. As mentioned in the introduction chapter, the
principles will be demonstrated in a case study for
the Eem in Amersfoort. This requires a site analysis
of the current situation regarding the four earlier
established layers of connectivity, which can then be
the foundation for a site design. Figure 17 provides an
overview of relevant locations in Amersfoort along the
Eem.

Figure 17: relevant locations in Amersfoort

INTRODUCTION TO THE SITE

A good introduction to the site was a conversation with
a few members of the voluntary organisation Stichting
Vrienden van Eemhaven (SVE), a group of people who
share a passion for the Eemland and harbour. Tom de
Wit, Paul Schulten and Joke Sickmann introduced me
to the workings and problems of the Eem zone.
The biggest challenges they identified aligned with
the previously determined problem: the high urban
pressure Amersfoort is facing. Housing development
has a huge priority in the city, while landscape and
nature are often pushed in last place. Furthermore,
Amersfoort is currently designed in projects and plots,
rather than following an integral vision. This results in
a fragmented city with little eye for the further future
(SVE, personal communication, February 17, 2022).
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Figure 18: settlement along the Eem

6.1

PLACE IDENTITY

HISTORICAL VALUE ALONG THE EEM

The city of Amersfoort was established on the banks
of the river Eem (Amer), near a shallow, fordable place
(Voorde). Although there is no hard proof, the common
belief is that the name Amersfoort was derived from
that (Abrahamse, 2019; SVE & SIESTA, 2021). It shows
how important the Eem was for (the establishment of)
the city.
Around 700 AD, people settled on the higher grounds
only, now known as Hoogland (see figure 22). Over
the next centuries, the land was first reclaimed in
irregular plots, as can still be recognised north of the
Eem, and later in smaller, regular plots perpendicular
to the river. As the city grew, the Eem became an
important route for the transportation of goods and
people. Waterways were often faster than roads and
used more frequently (Blijdenstijn et al., 2015).
An element in the landscape that can still be (more
or less) seen today is the Jaagpad (figure 19, 22). In
the 17th century, as boats sailed into the city and the
river became an important industrial route, rivers
would sport a ‘Jaagpad’ on the bank, used when the
wind was unfavourable for sailing. Horses or people
on the Jaagpad would pull the ship forward. It was
a well-functioning system with a ferry to transport
the horses where it was necessary to switch banks
(Sickmann, 2019; SVE & SIESTA, 2021).

Figure 19: Jaagpad
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The location of the Jaagpad is still accessible today. The
dike of the southern bank is a grass path accessible to
hikers. The story of the Jaagpad however is completely
lost. This is a lost opportunity, as it is an interesting
cultural history that portrays the historical importance
of trade for Amersfoort. This path symbolises the
connection between the wider landscape, where the
ships were coming from, and the way into the city.
A few hundred years later, around 1743, the defence
works of the Grebbelinie were constructed, and the
Eem dike was connected to it. The Eem dike houses 18
casemates, which are almost all still visible today. The
start of the Grebbelinie dike is marked by the defence
work ‘De Glashut’, which is now in private hands
and inaccessible to the public. Although it has never
been used as such, the land behind the dike could
be inundated, and the system could technically still
operate today (Blijdenstijn et al., 2015; SVE & SIESTA,
2021).
These casemates are a reminder of the cultural history
of this landscape, and the dike can still be pictured as
the defence line it was. However, these casemates are
mono-functional blocks in the landscape (see figure
20), and it would be interesting to see how they could
be integrated more into the landscape system.

Figure 20: casemate along the Grebbelinie dike

Nowadays, the primary function of the Eem is nature
and recreation. Although the banks still house a lot
of industry, the waterway is only used around once a
day for waste transport, and thus is not an essential
transport vein anymore. The industry is making place
for housing and living (figure 21), as the plan for the
Kop van Isselt shows.
From this history can be concluded that the place
identity of Amersfoort is thus very much formed by
what happens on the banks of the river.

Figure 21: transition in function, from industry to recreation

Defence works
Casemates
Industrial heritage
Monumental bridge

Figure 22: cultural historical elements along the Eem

“Jaagpad”
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SENSE OF PLACE - SURVEY

they experience the Eem, the answer was that the
river is inaccessible and seen as the ‘backside’ of the
city, so people do not feel they interact much with it.
However, they do see the potential the river has, and
how it could be enjoyed if the banks were to become
more accessible and interesting (SVE, personal
communication, February 17, 2022).

An on-site survey was performed to determine the
target group and get an insight in sense of place
amongst visitors. Beautiful weather meant a lot of
people were out and about, and willing to answer a
few questions. In total, 20 people were asked to fill
out a form (Appendix 1). These questions were aimed
to get a good image of the user group of the Eemland
and hear how people feel attached to the place, as well
as their ideas on what is missing and what could be
introduced.

6.2

A key part of the connectivity between two areas is the
intangible connections. A sense of place and belonging
is a part of place identity. The river landscape can be
gorgeous, but if people do not feel a part of it, or do
not know of it, the landscape will not be experienced
as such.

ACCESSIBILITY

The survey confirmed that the Eem is divided into two
zones, Eem harbour and Eemland, that are hardly
connected. In the city, the wider Eemland is invisible,
making it difficult for people to venture out. Only the
people that already know of the dike visit it, it is not a
place you can stumble upon and enjoy.

The general conclusion was that people enjoy being
out on the Grebbelinie dike, with its openness and
peaceful quiet. The dike itself is experienced as lovely
and does not require large interventions, only in the
form of some rest stops. The more people visited the
Eemland, the more they felt they knew the place and
the less they wanted to change. From this, it can be
understood that the connection to the Eemland and
the Grebbelinie dike is most important.
The final question in the survey, “What does the Eem
mean to you?” relates to the sense of place. The answers
showed that some people, especially younger people
in the age group 25-45, did not feel a connection at all,
while others mentioned it was their place to practise
sports, or to come and clear their heads. One woman,
who had been living next to the Eem harbour for a long
time, said she seldom came out to the Eemland, and
that the Eem did not mean anything to her. Nobody
mentioned the relation between city and river.
The outcome of the survey aligns with the conclusion
that SVE had during their participation sessions:
interviews they conducted with residents and
stakeholders led to the general conclusion that the
Eem currently has little meaning. When asked how
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Figure 23: three landscape zones along the Eem

THE LANDSCAPE ZONES OF THE EEM
- ISSELT AS A BARRIER

This can be partly attributed to a third zone, the
barrier that is Isselt.
The landscape of the Eem can be divided into three
zones with their landscape typology (SVE, personal
communication, February 17, 2022), as is done in
figure 23.

The first zone is the urban Eem harbour,
characterised by buildings, activity, shops and
hard surfaces (figure 24). The quays characterise
the urban part of the Eem. The second zone is the
open and green polder landscape of the Eemland,
characterised by the grasslands, the dike and
some tree clumps (figure 27). Between those two
contrasting zones is the industrial park Isselt,
located right at the banks of the Eem but having little
interaction with the water. This is characterised by
large street profiles and buildings, openness but with
hard surfaces rather than the green of the polder
(figure 25, 26).
Isselt is the transition zone, but in practice mostly a
barrier to landscape connectivity between the Eem
harbour and the Eemland. The industrial terrain is
large, and though quite spacious, it does not offer
any recreational routes or corridors to the Eemland
behind. While the northern bank has the Grebbelinie
dike as a pleasant recreational route, the two banks
are not connected and thus is the southern bank
completely cut off by Isselt in terms of recreation
and ecology. This is the major cause for the weak
connection between the city centre and Eemland.

Figure 24: impression of the Eem harbour

Figure 25: impression of Isselt

Figure 26: impression of view on Isselt from opposite bank

Figure 27: impression of the Grebbelinie dike in the Eemland
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Because the southern bank is not accessible, multiple
traffic veins need to be crossed to reach the other
bank. The intersections circled in figure 28, especially
around the Maatweg, are bottlenecks that need
to be crossed now to reach the Grebbelinie dike.
The Maatweg is the main traffic vein and is always
busy, causing not only visual disconnection but also
breaking up the recreational and ecological flows
toward the Eemland. By opening up a route on both
banks and adding a river crossing, the accessibility
can be improved greatly. By doing that, place
Main car roads
Secondary car roads
Bike lanes
Access route to dike for bikes
Unpaved walking paths
Large crossings and obstructions in route

identity and the link between city and river can be
strengthened too.
Because there are no crossings and a limited number
of paths in the first 3.5 kilometres (see figure 28),
the option to make a ‘rondje Eem’, a walk other than
up and down the same path, becomes an option
exclusively for hardcore hikers. The conversation
with SVE confirmed that the design should at least
be focused on accessibility from the city towards
the Eem and the option to make a ‘rondje Eem’ (SVE,
personal communication, February 17, 2022). In the
survey, 12 out of 20 people mentioned they would like
more options for different routes. Furthermore, there
are no routes primarily for walking, only the grass
dike along the furthest end of the southern bank. By
creating openings in Isselt, more variation in routes
could be created. In addition to that, the separation
of traffic flows and extra river crossings can also
connect the landscape in different ways.

eg
atw
Ma
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6.3

INTERACTIONS

SOCIAL INTERACTIONS

The Eem forms a barrier between a variety of
neighbourhoods, as can be seen in figure 29.
The demographics for these neighbourhoods
differ. Soesterkwartier, Jericho and Jeruzalem
neighbourhoods are featured largely migrant housing,
with high-density housing and little green in the streets.
Divided over the different adjacent neighbourhoods, all
age groups are covered. Stadskern relatively houses
the most people in the age group 25-45 for example,
while Schothorst has significantly more in the age
group 45-65.
These different neighbourhoods show that the design
needs to address different target groups. Younger
people might want a place to hang out together, while
middle-aged people with families might enjoy the
peace and a safe place for their kids to play. Elderly
people need more green space to relax and exercise.
This conclusion was also reflected in the survey,
younger people tended to show more interest in the
social principles, while older people cared more for
the quiet and nature.
To improve the interaction between these different
groups, and between these groups and nature, rest
stops, destinations and programming along the
Eem need to be reviewed. These are all examples of
incentives to go outside, and the Eem does not offer a
whole lot of them. Figure 30 shows how all facilities
are directed towards the city centre. While naturally
there is some logic to that, as it is easier to access,
the zones along the Eem are closer for especially
Soesterkwartier and Schothorst. By guiding people
toward the river, it can become a part of their daily
lives.

Figure 29: neighbourhoods along the Eem

Figure 30: neighbourhood facilities

HUMAN-NATURE INTERACTIONS

The immediate banks of the Eem in Isselt are largely
inaccessible to people. They have steep edges, are
fenced off or there is no way to reach the water (see
figure 31). Even in the sections along the Grebbelinie
dike where it is technically possible to reach the water,
Figure 31: bank accessibility and rest stops
Figure 28: (left) transportation flows and bottlenecks in traffic
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the banks are not designed for recreational activities.
Along this section of the Eem, which is four kilometres
long, there are only two places that offer seating, as
indicated by the black dots in figure 31. The survey
raised another point: people want more rest stops and
destinations along the route.
On weekends, the estate Coelhorst is opened to
the public and offers walking trails. This is the only
‘destination’ along the river once one leaves the city.
Right at the start of the Grebbelinie dike a café can
be found, open in summer. The water recreation
societies are located here too. Thus, the area where
a lot happens is located at the transition between
urban and nature. This makes sense, as the different
interests of city and nature lovers can overlap here.
However, the Eem remains unused by a large portion
of Amersfoort’s residents, because the Eem is hidden.
By creating several more destination points and signs
pointing towards them, more people will be able
to interact with the Eem. Rest stops can offer these
destination points, also for boats and water sports.
SVE also stated this was something that the banks are
missing (SVE, personal communication, February 17,
2022).
A second element is programming. Events or festivals
are a fun way to show people their immediate
environment. While Amersfoort has a lot of festivals
and events in the city centre, none of them concerns
the Eem. The Eemplein and Nieuwe Stad, located in the
Eem Harbour, are a podium for music and festivals, but
without interaction with their location and the water.

6.4

ECOLOGY

Ecological connections were studied to address the
ecological side of landscape connectivity.

Recreation is an important goal along the banks, but De
Wit explained that one should be cautious with creating
recreational hotspots. From an ecological perspective,
recreation can be disruptive and as the Eemland is a
habitat for meadow birds among other species, the
area is not suitable for intensive recreation (SVE,
personal communication, February 17, 2022). Part
of the land is also part of the NNN (NatuurNetwerk
Nederland), which means ecological development has
priority there. The survey showed part of the reason
why people like the Eemland is all the animals and
wildlife. Almost all interviewees mentioned that to
some extent, which only strengthens the importance of
designing for and with respect for nature and ecology.
Therefore, the focus of the design will be on extensive
and more quiet forms of recreation, like cycling, forms
of sailing and walking.
While the Eemland is ecologically valuable, the city
forms an abrupt barrier. As can be seen in figure
32, quality green space in this part of Amersfoort is
sparse. Even though Isselt has some green space, it is
not connected to a larger network and does not have a
clear role or function, as most of it is bare grassland.
However, Industrial parks can be a host to various
species. These are butterflies, insects, and birds such
as wagtails (Bureau Waardenburg & van Assema,
2011). These species will be targeted in design.

Woodland
Park-like
(variety in planting
Grass
Crop land
Sports field
NNN (prioritised
nature areas)
Unaccessible to public
Interesting (unlinked)
green space
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Figure 32: (right) quality of green space

The landscape around the Eem can be
divided into three main biotopes, partly
related to the three landscape zones of Eem
harbour, Isselt, and the Eemland. These
biotopes are shown in figure 33. The Eem
harbour and Isselt both fall under the urban
biotope, while the Eemland is mostly (wet)
grassland. The river banks form a separate
biotope, as they attract specific species.
These
species
and
corresponding
interventions are further discussed in the
design.
Biotopes
Urban
Wet grassland
River bank

Figure 33: the main biotopes along the Eem

Grassland/ crop land
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6.5

CONCLUSIONS

A conclusion from this analysis is that the Grebbelinie
dike along the Eem is perceived as a good route out of
the city, and valued by visitors and those inhabitants
of Amersfoort that know of its existence. So, this path
is not what needs much intervention. The only thing
missing there are rest stops, which can attract and
motivate people to go outside.

.

INTERACTION
.
.

The problem lies in the transition zone between high
urban and open rural, with the industry terrain of Isselt.
Isselt functions as a barrier, causing 1) poor access
from Eem harbour to Eemland; and 2) fragmented
green space. The key to this design lies thus here.

.

Isselt shows space and potential to increase
biodiversity, as well as facilitate people on their way to
go outside and ‘escape’ the city. Opening up Isselt can
also highlight the Jaagpad.

.

Figure 34 shows the main areas for design based
on analysis. Isselt is the main target for design
interventions as the connector between the Eemland
and the Eem harbour.
In short, the main conclusions that can be drawn from
this analysis are:

PLACE IDENTITY
.

.

The Eem has a rich history with elements that go
unused, especially the Jaagpad along the dike and
the casemates stand out.
People do not necessarily feel connected to
the Eem(land), because they do not know of its
existence or do not know anything about the place.

ACCESSIBILITY
.

.
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Isselt is a large barrier between the Eem harbour
and the Eemland, causing the southern bank to be
inaccessible and uninviting.
Large roads form obstructions in the continuous
green and recreational routes. The intersection of
the Industrieweg, Maatweg and Ringweg Koppel is
problematic.

There are no walking routes along a large part of
the river, as well as no pedestrian routes from the
harbour to the Eemland.

.

The Eem does not have enough rest stops/seating
along the dike path.
Design interventions should be focused on the
transition area (Isselt), as the Grebbelinie dike is
generally appreciated.
There are very few meeting spaces in the Eem
zones outside the city centre.
The Eem harbour is grey and interaction with the
water is hardly possible without a boat.

ECOLOGY

.

.

.

Ecological valuable zones and fauna are important
and appreciated, and should be savoured and
protected.
Isselt forms an abrupt barrier but can be a habitat
for butterflies, birds and bats. Species-specific
spatial interventions should be taken into account
in the design.
The Eemland is a prime habitat for meadow birds,
but the agricultural land is not optimal for them in
its current form.
A large part of the Eem banks, especially in an
urban context are steep and stone. This is not only
a problem for accessibility, but also for plant and
animal species.

Isselt is marked as an important area for potential
design interventions about the principles and
conclusions, as a lot can be won on this terrain
regarding place identity and accessibility. Thus, most
interventions will be located here.
As Isselt is a built environment with business
functions, realistically there is no endless available
space. Interventions, especially for the near future, will
need to be relatively small. That leads to the following
design concept - pockets and links.

Figure 34: analysis conclusions
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07

07 AMERSFOORT
AND THE EEM

FROM PRINCIPLES TO DESIGN

These design principles were formed by a literature
study in combination with the analysis of a reference
project. This combination of theory and practice
resulted in a set of principles that can now be used
for urban river landscapes. To illustrate how these
principles would function in a design, a case study
design was made. This design is an example of how
the principles could be applied, and it is not to say that
this is the only option for the site.
In Amersfoort, the main conclusion for the analysis
is that the urban and river landscape are currently
separated by the barrier of the industrial park Isselt.
Moreover, the recreational and ecological routes from
outer land to the city and vice versa are obstructed.
Thus, this particular design focuses on opening up the
industrial park and making it a part of its surroundings,
so that it can be the link between urbanity and nature.
This will be done using the principles of landscape
connectivity for integrating urban and river landscapes.

7.1

DESIGN CONCEPT POCKETS AND LINKS

The site analysis shows that the urban context does not
have a lot of space to design, that is without removing
built structures. Interventions will thus have to be

small and functional. Connecting these interventions
is the most important part of creating a landscape
structure.
As mentioned before, a common approach to landscape
connectivity in landscape ecology is a network of cores
and corridors. In landscape ecology, cores function
to conserve biodiversity and nature, while corridors
facilitate movement and migration (Fletcher et al.,
2016). In landscape design, a common concept is green
infrastructure. Characterised by its multifunctionality,
green infrastructure evolved from ecological networks,
which are focused on conserving species and habitats
to an approach that includes human needs and benefits
as well (Ersoy, 2016). Human needs like outdoor green
space, meeting places and place identity are added to
the functions of the cores and corridors. Spaces are
required to be multifunctional, and not just designed
for either biodiversity or recreational purposes (Ersoy,
2016). Green infrastructure is also closely linked to
landscape connectivity, as the green links strengthen
connections.
This design is built up in two layers - cores and links. In
this design, social relations are a key element, which
is why the cores will be designed using pocket park
parameters and thus further referred to as pockets.
They are punctual interventions aimed to conserve

Figure 35: conceptual drawing of pockets and links
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biodiversity, as well as communal benefits. Some
parameters are: 1) Pocket parks must be linked to a
larger green structure network to secure flows and
facilitate movement; 2) Pockets should be welcoming
to a diversity of users; 3) easy access and multiple
points of entry; 4) open spaces for playing and seating
(Sinou et al., 2013).
Conserving biodiversity is important in urban areas
because threatened species need to be harboured,
and a side effect is the reconnection of people with
nature (Garrard et al., 2018). In a more natural, open
landscape along the river, recreational qualities have
the foreground. However, this does not mean that one
is excluded from the other. The pocket parks each
have their own identity, fitting to their surroundings.
The main zone for interventions in Amersfoort is the
industrial site Isselt.
Using the elements of landscape connectivity that
lead to the design principles, each of the pockets
contributes to the integration of the river landscape
with urbanity. Linking the design principles to the
structure of pockets and links makes the design more
coherent and easier to communicate.

primary functions can be social interaction,
interaction and ecology. Lastly, a pocket has
point, which complements the functionality
park. A focal point directs attention toward a
element and gives it meaning.

Figure 36: spatial parameter: plot size

Figure 37: spatial parameter: inclusion of vertical surfaces

SPATIAL PARAMETERS OF A POCKET PARK

A pocket park as described by Sinou and Kenton (2013)
has several spatial characteristics, as illustrated
in figures 36-39. The dimensions used by Sinou and
Kennon (2013) for the size of the plot are too small
for a design in Amersfoort. As Isselt, the target site
for these interventions is an industrial area with quite
spacious road profiles, therefore the very restricted
size that Sinou and Kenton propose (15x30m) does not
make sense here. Thus for this research and design,
an area of approximately 30x50m, which results in an
area of 1500m2, will be applied. Second, as the pocket
parks are in an urban setting, the vertical surfaces
are included in the parks. The parks need to interact
with their surroundings, whether visual or structural.
Third, the parks need a clear function. Without one,
the park is at risk of becoming an abundant and
neglected green space. Pockets can be—and need to
be—multifunctional, but each should have a primary
function. In the case of Amersfoort, Isselt and the Eem,
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nature
a focal
of the
certain

Figure 38: spatial parameter: multi-functionality
(Social Interaction, Nature Inclusive and Environment)

Figure 39: spatial parameter: focal points
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7.2

A DESIGN FOR AMERSFOORT
AND THE EEM

This chapter demonstrates how the Eem region
in Amersfoort can be transformed to facilitate a
connection between the rural Eemland and the urban
Eem harbour, which is in the city centre. The site
analysis shows that the industrial park Isselt has the
most potential for design in the region, that is why
most interventions are implemented here.

TEMPORAL CONNECTIVITY AND PHASING

The last dimension of connectivity is temporal
(Simpkins & Perry, 2017). To establish a link between
past, present and future, this master plan is designed
in two phases.

7.3

PHASE 1 – BUILDING THE
FRAMEWORK

The first phase (figure 40) is designed for 2030 and
builds the foundation for the pockets and links,
establishing the important connections between
pockets, and with that the connection between Eemland
and Eem harbour. The most important element in the
design is the creation of a green axis through Isselt.
This creates a pathway for both people and fauna. The
structure is linked to the Soesterkwartier Groenstrook,
the greenery south of Isselt. Two extra bridges are
added to connect the north and south bank, to create
the option for an ‘ommetje’ on both banks.
By creating this framework, people are invited to come
out into the Eemland and Isselt and enjoy more of their
surroundings. As the area starts to liven up, the links
and pockets will eventually need to expand, which is
where phase 2 comes into being. The revitalisation of
Isselt integrates the neighbourhood more with the rest
of the city, a process that will continue over time. The
temporal scale influences the further development
of the design. That is why phase 2 is speculative and
builds upon current trends, but the way the future
unfolds cannot be assured.

Green link

Green pocket

River crossing

Cafe

Walking route
Bike route
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Figure 40: master plan phase 1 - Building the framework
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7.4

PHASE 2 - TRANSFORMATIONS

The second phase (figure 41) takes a larger step
into the future and aims at 2050. It includes bigger
transformations in function and spatial composition;
the pockets expand and the links strengthen. It plays
into several development trends.
First, the transition from industry to housing, which
has already started in Amersfoort with the Kop van
Isselt, will be continued, and the banks of the Eem will
change to housing. This is recognised as a development
trend in middle-sized cities (Lekkerkerker, 2016). The
buildings are larger scale and mostly apartments,
which suits the urban character of the former
industry. At the same time it leaves more open space
for greenery and interactions. The industry itself will
be concentrated and restructured in a smaller plot,
causing less disturbance in terms of connectivity
(Planbureau voor de Leefomgeving, 2009).

PLACE IDENTITY

An integral part of place identity in the design is the
Jaagpad, which is brought to life by a walking path
along the grass dike. An information sign at the start
illustrates how this path and dike played a route in
the history of Amersfoort. Moreover, the casemates
on the north bank, along the Grebbelinie dike, are
used in the design of rest stops. It will make them a
more functional element in the landscape and enable
interaction with the tangible elements of history.
The new water inlet meanders through the new
neighbourhood in Isselt and is inspired by the old
watercourse of the Eem. The old course did not run
in the same location per se, but did run straight
through the city. This water structure can, in addition
to climatological benefits like water catchment and
a cooling effect, bring people closer to the Eem and
integrates water and city.

New housing
New industry,
concentrated

Cafe
Walking route
Bike route

New waterway

River crossing

Green link

Wet grasslands
agri nature

City beach/
hangout
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Figure 41: master plan phase 2 - transformations
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walking routes
biking routes

Figure 42: routing master plan

ACCESSIBILITY

By adding a bridge near the city, the bottleneck of busy
intersections can be avoided altogether, and a new
access route to the Grebbelinie dike on the northern
bank as well as the Jaagpad on the southern bank is
created. The northern bridge in the Eemland is a key
link in walking and cycling routes along the Eem. The
main axis through Isselt forms the main route to the
Eemland and Jaagpad, as can be seen in figure 42.

INTERACTIONS

The new water inlet in the north of Isselt ensures the
new neighbourhood is intertwined with the water.
It becomes part of daily life and the identity of the
neighbourhood. A city beach pocket, which is further
explained in the detailed design, is the main place
where people can come together. On the north bank,
the large open field is designed for events celebrating
the Eem, as well as a spot to relax in summer. Rest
stops are located along the Grebbelinie dike for social
interaction as well as interactions with the river. For
example, they are places where people can dip their
toes in the water.
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ECOLOGY AND BIODIVERSITY

Another development trend that plays a role in
the design is the increasing importance of nature
development and climate adaptability. Agriculture
is now expected to be nature-inclusive, and a new
collaborative form is explored. Wetland is created and
allowed to develop, to increase species richness and at
the same time function as a water catchment system.
This area is further explained in a detailed design.
Furthermore, continuous green links throughout the
urban areas create a network for species migration
and habitats.

LAYERED POCKETS

Following the design concept, this design is made up
of pockets and cores (figure 43). Each of the pockets
has a different composition of design elements from
the connectivity layers (figure 44). A lot of them
are multifunctional. Often, each layer is present to
some extent, but this shows the layers with specific
interventions. The different landscape types (urbanindustrial-rural) in Amersfoort are reflected in the
layers used, in the Eemland are more ecological
pockets and interventions, whereas the Eem harbour
shows more interventions for social interaction.

Figure 43: a structure of pockets and links
Figure 44: layers of connectivity in the pockets
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rest stop seating

bike facilities

separating flows

opening up banks

natural banks

Figure 45: detail of a rest stop along the dike

visual connections

separating flows
connecting banks

natural banks

zoning and borders

wet grasslands
development

Figure 46: detail of a river crossing
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Figure 48: location social detail

TOOLBOX PRINCIPLES IN DESIGN

Even in small sections of the plan, the principles for
the different connectivity layers come and function
together. The examples of a rest stop and a river
crossing in figure 45 and 46 illustrate how these
principles function together in the landscape. They
form different structural and functional connections
on a small surface.
Each pocket has its own primary function. Two detailed
designs illustrate the differences between a more
human-oriented and a more ecology-oriented pocket.

7.5

DETAIL - SOCIAL HIGHLIGHTS

Figure 47 is a detailed design for a human-oriented
pocket next to the water inlet in Isselt. The main
intervention in this detail is opening up the quays of
the water inlet. This is currently used to turn larger
ships, but considering that now it already is only used
once a day, it is expected that further into the future,

the river will lose the function of goods transportation
entirely. This creates the opportunity to turn it into an
urban beach and waterfront, with large steps into the
water and a terrace to have a drink.

Grass/ tall grasses
Herb/flower border
City beach
Steps into water
Terrace
Pedestrian lane
Bike lane
Road
Cafe
Parking

Figure 47: detail design
highlighting social
interventions
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Figure 49: section of the central axis in Isselt, showing the separation of traffic flows

This zoom-in is a combination of a pocket and a link.
The road profile is widened as part of the main axis
through Isselt. The flows of traffic are separated as
shown in figure 49. This creates safe and pleasant
routes for each transportation mode, making it more
appealing to take the Isselt road to the Eemland.
This detail does not only show the physical connections
of accessibility, but also the more intangible, social
connections of interaction and place identity.

URBAN ECOLOGY

When the primary function of a pocket is social, it
does not mean ecology is not incorporated at all. For
instance in the pocket park in the south, richness in
flora is introduced and can function as a habitat for
small mammals. This detail is part of the urban biotope.
The urban landscape is a unique biotope, as it is
very heavily influenced by people and man-made
interventions. As mentioned before, ecological
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Sorbus aucuparia

Flower mix
e.g. Papaver, Centaura
cyanus, Achillea
millefolium

interventions, in whatever biotope, are place specific.
Amersfoort is located on sandy soils, meaning planting
needs to be suitable for that. As biodiversity is a goal
for this design, the best option is to choose indigenous
species, to accommodate indigenous fauna as well
(IVN, n.d.). This includes trees like the Tilia and Sorbus,
which are also included in the table in Appendix 2.
Other species were added by paying attention to the
following parameters in the TreeEbb search tool: urban
environment; (small) parks; borders (Boomkwekerij
Ebben, n.d.). Moreover, some species that are already
present on-site, like the Platanus, are used to ensure
continuity and recognisability on site.
Suitable animal target species for urban environments
and business parks are especially birds, bees and
butterflies (de Vlinderstichting, 2011; Vogelbescherming,
2020). By targeting bird species, other species can also
profit. The herbaceous borders are inviting to insects
(hence why they are beneficial to birds, which eat the
insects), and flowery borders are attractive to various

butterfly species (Vogelbescherming, 2020).
The main thing for the design of the pockets of Isselt
in terms of ecology is that attention has to be paid to
natural roadsides and places for shelter. See Appendix
2 for the extensive list.
Design interventions for biodiversity in business and
industrial parks are:
. Herbaceous and flowery borders and roadsides
. Hedges where possible, for hiding and nesting
spots
. Water features
. Wastelands as green areas for residing and rest
. Nest boxes on the sides of buildings
(de Vlinderstichting, 2011; Snep et al., 2011;
Vogelbescherming, 2020)
The section of the urban pocket park in figure 50 shows
what plant species are used in the design for this urban
environment.

Platanus x hispanica
Corylus avellana

Herb mix
e.g. Matricaria,
Anethum graveolens

Sorbus aucuparia
Flower/herb mix
Carpinus betulus

Figure 50: section of a pocket park, showing target species in the urban biotope
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Figure 51: impression of the water inlet in
Isselt as a pocket for social interaction
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Figure 52: location ecological detail

7.6

DETAIL: ECOLOGY HIGHLIGHTS

The ecological principles come together in the detailed
design of the Eemland, shown in figure 53.
The flora biodiversity in the Eemland is classified
as generally low in 2014 (van Dijk & Steen, 2015).
Intensive agriculture on the grasslands results in little
suitable habitat. The fields on the south side of the
Eem are situated on peat soils, meaning they are quite
wet already. By repurposing part of the agricultural
grassland into wetlands for nature development,
the species richness in flora, as well as fauna, will
increase. In addition to that, the wetlands can help in

Figure 53: detail design highlighting
ecological interventions

Wet grassland
Dike
Cranberry crop
Natural bank
Flower border
Herb border
Walking path
Jetty
Electricity pylon
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the water regulation for Amersfoort and the lowerlying lands. Transforming the grasslands to nature
means excavating and with that lowering the ground
level, moving it more towards the groundwater level
(Mullekom et al., 2016). Different plant and animal
species, like Equiselum fluviatile and Limosa limosa
get the chance to thrive (Mullekom et al., 2016;
Natuurmonumenten, n.d.). The elaborate species list is
included in the Appendix, to indicate what species can
settle in the different habitat typologies.
In this detail, recreation is limited to a footpath along
the dike, to minimise disturbance to nature. A jetty
allows boats to dock and rest, but only near the water.
The land on the other side of the dike is peaceful. The
banks of the Eem and the ditches are gentle, with
herbs and flowers for insects and as food provision
for meadow birds (Oosterveld et al., 2014).

ECOLOGY

CROPS FOR WET GRASSLANDS

The monotonous grasslands are the main obstruction
to species richness. As the goal is nature-inclusive
agriculture, the agricultural function cannot
completely be replaced. A rotation of crops and land
use can fertilise the soil, as well as provide different
habitats and food sources. In that way, agriculture can
contribute to nature restoration.
Cranberry for example could be an addition to the
monoculture of grasslands. Cranberry crops require
wet and acidic soil. The soil on this bank is peat with
layers of sand, meaning it is very suitable (Weterhof,
2018).

This detail shows a combination of two biotopes: the
wet grasslands and the river banks. The wet grassland
prioritises nature, but there is space for collaboration
between nature and agriculture.

Dactylhoriza
maculata
Succisa pratensis
Iris pseudacorus
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Equiselum
fluviatile

Carex
Potamogeton

Phragmitis
australis

The open polder and wet grasslands are very suitable
for meadow birds.
Design interventions for meadow birds are the
following:
. Herbaceous grasslands
. High groundwater level so insects and soil animals
come up to the surface and can function as food
. Flowery and herb borders to attract insects and
serve as food for the birds. The higher the variety
in plants, the better.
(Bij12, 2014; Winsemius et al., 2020)

RIVERBANKS

It is unfavourable to plant riverbank vegetation, more
effective is to let it settle naturally. There is less chance
of monocultural growth of a dominant species when
choosing to wait for spontaneous developments, and
species will be adapted to the local conditions (Vuister,
2010). However, the species in the table in Appendix
2 and in the section in figure 54 indicate what the

vegetation can look like. Optimal settling conditions
can be created by implementing guidelines like a
maximum gradient of 1:3, and little height differences
along the bank (Vuister, 2010).
The banks offer the opportunity to create safe
habitats for several endangered species. Especially
amphibians, living close to and in the water, are prone
to settle here. An example is Grass snakes.
As of now, the large open Eempolders are too open
and monotone for the snakes, there is enough food
but not enough shelter (van Dijk & Steen, 2015). By
allowing higher and denser vegetation on the banks,
they become a suitable habitat for the red-listed Grass
snake.
Design interventions for a higher species richness of
river banks are thus:
. A maximum gradient of 1:3 (preferably more
gentle)
. Little height differences along the banks
. Variation in vegetation, which can settle naturally.
(Vuister, 2010)

Papaver, Achillea
millefolium
e.g.matrica,
Anethum
graveolens

Schoenoplectus
tabernaemontani

Typhia latifolia
Phragmitis
australis

Figure 54: section of wet grasslands, showing target species for the wet grassland and riverbank biotope
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Figure 55: impression of the wet grassland development alongside
the Jaagpad on the southern Eem bank
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08

08 CONCLUSION &
DISCUSSION

8.1

CONCLUSION

This thesis aimed to explore the potential of the
concept of landscape connectivity as a way to integrate
river landscapes with urban landscapes, on a social,
cultural and ecological level. This was to be done
by reviewing literature on landscape connectivity,
to redefine the much-used ecological definition to a
landscape architectural one. This helped to solve the
theoretical knowledge gap, which then was linked to
practice by studying a reference project and its design
principles. Through this process, the main research
question could be answered:

“What can the concept of landscape
connectivity contribute to the integration of
river landscapes in urban environments?”
This chapter summarises the main results of the
research by answering the sub research questions.
These answers combined result in an answer to the
main research question. Finally, these results are
critically reflected upon in the discussion chapter,
followed by recommendations for further research.

SRQ 1: “What different layers of landscape

connectivity can contribute to the integration of
urban and river landscapes?”
The literature study on the concept of landscape
connectivity started with the notion that current
research on connectivity predominantly has an
ecological perspective (Rudnick et al., 2012; Taylor et
al., 1993).
However, further exploration of landscape connectivity
revealed depth and layers to the concept. Important
are the dimensions of socio-cultural and ecological
connectivity. The social layer in the landscape is vital
for landscape architecture and includes the relation
between people and nature and urban and natural
landscapes. Further research on these two dimensions
resulted in four layers of connectivity that form the
basis of connectivity for landscape architecture: (1)
place identity; (2) accessibility; (3) interactions; and
(4) ecology and biodiversity. The third dimension of
temporal connectivity needs to be considered, which
is not spatial but explains relations throughout time,
linking the past and present to the future. These layers
together form a new framework for connectivity
(figure 56).

Figure 56: a framework for landscape connectivity
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SRQ 2: “What design principles can be created
to integrate the river landscapes into the urban
environments?”

Sub research question 2 explored how the newfound
layers of connectivity could be used to create
principles for the integration of urban and river
landscapes. The gap between theory and practice
was bridged by looking at a reference project. The
design for Landscape Park the Rotte in Rotterdam
showed how connectivity can be interpreted in design.
It illustrated how the current project does include
elements of connectivity. However, it is helpful to have
the support of an overarching strategy, to streamline
the plan. Analysing the principles for the Rotte with a
connectivity lens led to a new set of principles, linked
to the connectivity layers and specific to landscape
connectivity in urban river landscape:
Place identity
. Historic structures
. Visual connections
. Place-based programming
Accessibility
. Circular routes
. Separating flows
. Connecting banks
. Green continuous routes
Interaction
. Green meeting places
. Rest stops and seating
. Open up river banks
. Community-based programming
Ecology and biodiversity
. Silent forms of recreation
. Continuous corridors
. Bursts of green in urban
. Zoning and borders
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The main conclusion for SRQ 2 is this toolbox of
principles for landscape connectivity in urban river
landscapes. They contribute to a landscape connectivity
strategy for design and are especially relevant for the
integration of the urban landscape and its residents
with the surrounding, natural river landscape.

SRQ 3: “How can the integration of the river
landscape of the Eem in the urban environment of
Amersfoort be achieved?”
Sub research question 3 illustrated how these layers
and principles for connectivity can be used in a design.
Amersfoort was a suitable location to test this, as the
river banks of the Eem are densely built, which results
in a fragmented landscape, separating the urban Eem
harbour from the natural and open Eemland.
Demonstrating the principles in a design confirmed
that some interventions, especially those related to
ecology, are site-specific and thus need to be reviewed
for every case. However, most of the principles applied
to the site and resulted in a design for Amersfoort
that connected the Eem harbour to the Eemland.
The fragmentation was countered with a structure of
pockets and links which included the different layers
and principles for connectivity. The pocket and links
structure is related to the cores and corridor theory in
ecology (May, 2006b; Torres et al., 2016). It was adapted
to fit the socio-cultural dimension of connectivity
in addition to the ecological, which resulted in a
combination of pocket parks and links. With this
concept, it can be concluded that the principles can
form a structure, work together and create a multilayered landscape design for connectivity.
By paying attention to the wishes of Eem experts
and residents and visitors of the Eem area, it can be
concluded that this design improves the liveability and
quality of the Eem landscape.

MRQ:
“What can the concept of landscape
connectivity contribute to the integration of
river landscapes in urban environments?”
This thesis has two main outcomes. The first is the new
and multi-layered definition of landscape connectivity,
which addresses the theoretical knowledge gap for
landscape connectivity as a concept for landscape
architecture. The most valuable addition to prior
knowledge is the intangible socio-cultural layer in
the landscape. The concept of landscape connectivity
is useful because it connects the structural and
functional layers in the landscape, as well as the
ecological and social layers.
The second outcome is the set of design principles
corresponding to the theoretical layers of landscape
connectivity. It translates the theory to answer
the methodological and practical knowledge
gap. Together, these principles form a toolbox of
landscape connectivity that contributes to a strategy
for the integration of urban river landscapes. Urban
landscapes are fragmenting and there is no strategy
for integrative urban landscape developments. This
toolbox is created to make communication, decisionmaking and design in the urban context more efficient.
Ultimately, using an overarching design strategy leads
to a more coherent design and thus a more integrated
landscape.
Thus, to answer the main research question, the
concept of landscape connectivity can contribute
a theoretical definition and a design strategy to
landscape architecture, which helps contribute to
an integrated urban river landscape. With that it can
improve urban liveability.

74

8.2

DISCUSSION

REFLECTION ON RESULTS AND
RELEVANCE
INTERPRETATION – RESULTS

This thesis presents a landscape connectivity strategy
for landscape architecture. There are two major
outcomes of this research. The first is the new and
multi-layered definition for landscape connectivity,
which addresses the theoretical knowledge gap for
landscape connectivity as a concept for landscape
architecture. The second is the set of design principles
corresponding to the theoretical layers of landscape
connectivity, which can be used for the integration of
urban and river landscapes.

REFLECTION ON INTEGRATION

This integration of urban and river landscapes in this
thesis is an example of a specific landscape type (river).
However, the underlying goal is to integrate the urban
landscape with its surroundings. This is important
because urbanity threatens to develop in such a way
that city life distances further and further from nature
and the landscape fragments. As has been proven,
this has a negative impact on both human physical
and psychological health, as well as biodiversity and
climate responsiveness (Miller, 2005; Sazandeh et al.,
2018; Zhang et al., 2019). The negative effects are clear,
however, an effective way to counter all of them has
yet to be found, which is why this thesis focuses on the
integration of urban landscapes and the environment.
To narrow down uncertainties and create a
manageable topic for a master thesis, the focus lies
on urban river landscapes. The river landscape is
especially interesting in the discussion on connectivity
and integration because a river already counts as a
connective element (May, 2006b; Wohl, 2017). So in
this research, the river is the connective spine of the
design, and all principles are in some way related to it.

REFLECTION ON POCKETS AND LINKS

The concept of pockets and links was applied to the
design. By linking the principles to a clear design
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concept, the design itself becomes easier to understand
and explain as an overarching structure. However, as
this concept is based on an existing structure from
ecological design research (Ersoy, 2016), it could also
be a limitation to the design options. Designing within
the structure of pockets and links could lead to options
could mean further out-of-the-box thinking remains
unexplored. On the other hand, as this research is
focused on connectivity and making connections
between landscapes and places, the structure of
pockets and links fits the subject very well. In that
sense, creating the network of pockets and links
strengthens the toolbox of landscape connectivity.
This single case study might not be enough to prove
the symbiosis between the pockets and links and the
landscape connectivity toolbox, which is why it would
be interesting to test if this design concept is also
applicable to other urban river landscapes, to be able
to evaluate the contribution of pockets and links to
landscape connectivity.

APPLICATION

The results of this research, the toolbox for landscape
connectivity, can be used for urban landscapes that
interact with a river landscape. Therefore, the water
element, especially in the urban river context is
essential for applying different layers of connectivity
in design. However, some of the principles such as
historic structures and programming, which are not
directly related to the water structure, would still be
relevant to cities with another landscape type. The four
layers that define landscape connectivity are general
and could be applied to other landscapes as well.
This would mean the principles could be different,
but the layers are generally applicable for landscape
architecture projects focused on the integration of
urban landscapes with their environment.

IMPLICATIONS
This thesis brings new knowledge to the field of
landscape architecture on several levels.

THEORETICAL RELEVANCE

The redefinition of landscape connectivity so that
it becomes relevant and usable in landscape
architecture is a theoretical contribution. The
concept is researched in current literature but does
not include clear definitions for both the social and
ecological sides. Even though some cover a wide
range of interpretations of connectivity (Sazandeh et
al., 2018; Taylor et al., 2006), it does not conclude into a
concise and usable definition. A better-known concept
in landscape architecture is green infrastructure, for
example. While green infrastructure is focused on
movement and often linked to connectivity, research
is focused on the structural and physical aspects only
(Moseley & Watts, 2015). The infrastructure is linked
to spatial elements and quantitative research (Bacchin
et al., 2014), which leaves out an entire landscape
dimension. That is the main theoretical contribution
of this thesis. The inclusion of the social and more
intangible concepts like place identity into the concept
of landscape connectivity gives it more depth and
makes it possible to use as an overarching concept.

METHODOLOGICAL RELEVANCE

The theoretical foundation creates a way to analyse,
visualise and design for the integration of urban river
landscape. The toolbox of principles developed in this
thesis serves as a special lens from the perspective
of landscape architecture towards a coherent strategy
for the integration of urban and river landscapes that
applies to other similar contexts. Realistically, it would
require more research and validation to establish
a complete strategy. However, these four layers of
connectivity are supporting in performing site analysis
and consequently in design. Again, this intangible
social layer is often under-researched and in this
structure it cannot be overlooked.

SOCIAL/PRACTICAL RELEVANCE

This thesis shows the potential for the river
landscape as a bridge between the city and nature.
Using this already connective element of water,
flowing from A to B, creates opportunities for an
entire connective landscape structure. The design
for Amersfoort demonstrates how that would work.
The research focuses on the social aspect of
connectivity and its relation with ecological
connectivity, which contributes to the interpretation
of the socio-cultural layer of intangible connection
into tangible design elements. Ultimately, this
can lead to more attention to the social layer in
landscape design.

LIMITATIONS

Time constraint is a big factor in a Master’s thesis.
Often things could have gone more into depth,
or for the sake of time, a concept or element was
generalised or taken as a constant.
In terms of methodology, the generalisability of the
results is somewhat limited by the fact that just
one reference project was used for the formation
of principles. A study of several reference projects
could have generated a more complete overview
of principles and could have validated the set of
principles to a larger extent. However, due to this
time constraint, one reference project does suffice,
and as it is combined with literature, the principles
are still valid.
Another limiting factor for generalisability is the
focus on river landscapes. By specifying a landscape
type, other landscape types are excluded in terms
of applicability. This makes the results of this thesis
suitable for only a specific type of urban landscape.
On the other hand, one could argue that principles
need to be as specific as possible to reach the best
results. It would be interesting to explore landscape
connectivity for other landscapes, to see whether
the outcome of principles would be completely
different, and see where potential similarities lie,
that could lead to even more generalised guidelines.
Even for river landscapes, certain layers have
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not been explored. Water safety for instance can be
very relevant in the urban river landscape, yet it falls
outside the scope of this thesis because the research
would get too complex and technical. This research
can therefore be viewed as the start of an extensive
toolbox of landscape connectivity. From this point,
other layers could be researched and principles could
be added so that finally a complete toolbox would
be formed. Designers could then select the relevant
principles for their case. This could eventually expand
to urban landscapes and their environment in general,
so that river landscapes would be a sub-set in the
bigger toolbox. However, as one can imagine this
would be a research of a proportion quite different
from a master’s thesis.
One dimension of connectivity that could have been
explored more thorough is temporal connectivity.
The temporal scale and the dynamics of landscape
connectivity are complex and could be elaborated on.
The design should be open to dynamic changes and
uncertainties in the future. Although this design has
addressed possible transformations in phases and
in that way illustrates how temporal connectivity has
to be taken into account in the design, the adaptive
and dynamic capacity of the landscape can be
further researched to cope with climate change and
urbanisation processes. The introduction to water
values and their change over time is an example of
how temporal connectivity plays a role in design. Thus,
temporal connectivity does not only include physical
transformations throughout time but also changes
in attitude and values. This thesis demonstrates the
basis for how to incorporate the temporal dimension
into research.

8.3

RECOMMENDATIONS FOR
FURTHER RESEARCH

As the dominant focus in this research was the sociocultural layer in the landscape, climate and climate
change did not play a big role in this thesis. This
plays into the point that was raised in the Limitations
section, how several layers of the river landscape are
only mentioned to a certain extent. Nonetheless, the
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importance of adapting to the changing climate cannot
be stressed enough. Therefore, it would be interesting
and valuable to relate the research to the events of
extreme climate change and see how it really can
contribute to a climate-responsive city. Especially the
site design for Amersfoort already is a starting point
for this, as several interventions are multi-functional
and also contribute to climate adaptivity, like the water
inlet that provides cool and can function as water
storage.
At the same time, a deep understanding and analysis
of the cultural river landscape could enrich the
intangible values of the layer of place identity. The
different social and cultural groups are not prominent
in the design for Amersfoort, as only the basic data
was collected. Further research on methods to include
the local population in designing for connectivity
would be valuable. A better understanding of the
local landscape and the relation the residents have
with their environment would give an insight into the
workings of the landscape, especially the intangible
landscape layers. A more in-depth public survey or
workshops with residents could help to develop a
deeper understanding of the historical value of the
river, its transformation and its connection with the
future. At the same time, this would contribute to
a sense of place among the residents. Taking them
along in the planning and designing makes the river
landscape a part of everyone.
To conclude, this thesis hopes to contribute to the
liveability and connectedness of urban landscapes
by presenting a landscape connectivity strategy to
integrate urban and river landscapes.
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APPENDIX 1
SURVEY RESULTS AND CONCLUSIONS
A survey was performed on-site to determine the target
group and get an insight in sense of place amongst
visitors. Beautiful weather meant a lot of people were
out and about, and willing to answer a few questions.
In total, 20 people were asked to fill out a form (see
next page). These questions were aimed to get a good
image of the user group of the Eemland and hear how
people feel attached to the place, as well as their ideas
on what is missing and what could be introduced.
Among the interviewees, a clear distinction could
be made. People who were more interested in the
social aspects and favoured the urban Eem character
named rest stops, routing from the city centre and
the possibility for a ‘rondje Eem’ as the main points of
improvement.
People who preferred the more natural Eemland were
more satisfied with the area and valued nature and
bird species highly. In general too, when asked what
they liked most about the Eemland, a frequent answer
was the animals that could be spotted, especially birds.
This shows the area should be focused on extensive
recreation, which is what most people practise there
now.
When asked what could be improved, the answers that
were chosen the most were rest stops and seating and
routing from the city centre. Accessibility was ranked
adequate to mediocre.
Out on the dike, all people preferred the Eemland to the
Eem harbour. As I got closer to the city, some people
preferred the harbour over the Eemland, and visited
mainly for food and drinks and to meet people.
The general conclusion was that people enjoy being out
on the Grebbelinie dike, with its openness and peace.
The dike itself is experienced as lovely and does not
require large interventions, only in the form of some
rest stops.
A conclusion that can be drawn is that the more people
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visited the Eemland, the more they felt they knew the
place and the less they wanted to change. From this, it
can be understood that the connection to the Eemland
and the Grebbelinie dike is most important.
The final question “what does the Eem mean to you?”
showed that some people did not feel a connection
at all, while others mentioned it was their place to
practise sports, or to come and clear their heads.
Nobody mentioned the relation between city and river.
Observation: The further on the dike I went, the fewer
people were walking. I sat down just past the flyover bridge, for approx. half an hour and three people
walked by, as opposed to (an estimate of) 40 people
on bikes. Closer to the city, way more people were
walking.
Accessibility left room for improvement anyway,
almost no one marked it as ‘good’.
These interviews confirm that the Eem is divided into
two zones, Eem harbour and Eemland, that are hardly
connected. In the city, the wider Eemland is invisible,
making it difficult for people to venture out. Only the
people that know of the dike visit.

MAIN CONCLUSIONS SURVEY
.
.
.
.
.

The connection to the Eem dike is not good and can
be improved
Isselt is a barrier and that bank is unattractive/
unused
People have different interests—urban and nature
require different interventions
People value animals highly, thus important to pay
attention to ‘silent’ recreation
There is a need for a few rest stops along the dike

SURVEY
De Oevers van de Eem - Wat betekent de Eem voor u?
Wat is het eerste waar u aan denkt aan bij de Eem?

Komt u vaker bij de Eem? Zo ja, hoe vaak ongeveer?
Ja, vaak (dagelijks)
Ja, regelmatig (wekelijks)
Ja, heel soms
Nee

Ja, af en toe (maandelijks)
Eemhaven: Grote- en Kleine Koppel;
bij het Eemplein en Nieuwe stad
Eemland: Fietspad op de
Grebbeliniedijk

Welk deel van de Eem komt u het liefst?
Eemhaven
Eemland

Waarvoor komt u hier meestal? (meerdere mogelijk)
Sporten
wandelen
fietsen
eten &drinken
anders: …
Wat vindt u van de bereikbaarheid van de Eem?
Goed
voldoende
matig

ontmoetingsplek

onvoldoende

Wat vindt u belangrijk als u naar buiten gaat? Wat is natuur voor u?

Wat vindt u het mooist/fijnst aan het Eemgebied?

Wat zijn dingen die u mist langs de Eem?
Mogelijkheid tot een ‘rondje’ maken rust- en zitplekken
aanlegsteigers
route vanuit de stad
aantrekkelijke entrees

ontmoetingsplek
voetpad

Zijn er andere dingen die u graag nog zou willen zien langs de Eem?

Wat betekent de Eem voor u?

Woont u hier in de buurt?
Ja, in een aangrenzende buurt
Nee, ik woon verder weg
Tenslotte: welke leeftijdsgroep valt u in?
< 15
16-25
26-45

Ik woon ergens anders in Amersfoort

46-65

66-80

80 <
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SURVEY RESPONSES
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APPENDIX 2
TARGET SPECIES FOR ECOLOGY
Biotope

Category

Wet
grasslands

Fauna

Birds

Amphibians
Mammals

Flora

Riverbank

Fauna

Flora
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Amphibians

Species

Latin name

Red list

Black-tailed godwit

Limosa limosa

X

Lapwing

Vanellinae

Oystercatcher

Haematopus
ostralegus

Redshank

Tringa tetanus

Garganey

Spatula querquedula

Northern Shoveler

Spatula clypeata

Pool frog

Pelophylax lessonae

X

Moor frog

Rana arvalis

X

European Hare

Lepus europaeus

Red Fox

Vulpes vulpes

Roe Deer

Capreolus capreolus

Ermine

Mustela erminea

Sedge

Carex

Marsh Marigold

Caltha palustris

Heath spotted-orchid

Dactylorhiza maculata

Devil’s-bit Scabious

Succisa pratensis

Fen violet

Viola persicifolia

Northern crested
newt

Triturus cristatus

X

Grass snake

Natrix natrix

X

Pool frog

Pelophylax lessonae

X

Bulrush

Typha latifolia

Grey Club-rush

Schoenoplectus
tabernaemontani

Water horsetail

Equisetum fluviatile

Reed

Phragmites australis

Yellow iris

Iris pseudacorus

Pondweed

Potamogeton

Redshank

Persicaria maculosa

X

X

X

Urban

Fauna

Birds

Common Linnet

Linaria cannabina

Oystercatcher

Haematopus
ostralegus

Black redstart

Phoenicurus ochruros

House martin

Delichon urbicum

Mason bee

Osmia

Brown Argus

Aricia agestis

X

Greyling

Hipparchia semele

X

Mammals

Common pipistrelle
bat

Pipistrellus pipistrellus

Flower
borders

Cornflower

Centaurea cyanus

Cosmos

Cosmos bipinnatus

Dille

Anethum graveolens

Common poppy

papaver

Snapdragon

Antirrhinum majus

Yarrow

Achillea millefolium

Camomile

Matricaria

Phacelia

Phacelia tanacetifolia

Hornbeam

Carpinus betulus

Common elder

Sambucus nigra

Hawthorn

Crataegus

Rowan

Sorbus aucuparia

Sycamore

Acer pseudoplatanus

Small-leafed linden

Tilia cordata

Common hazel

Corylus avellana

London plane

Platanus hispanica

Appletree

Malus domestica

Insects

Flora

Wood plants

Trees

X

X

List put together using:
(Bij12, 2014; Blanken & Lössbroek, 2016; de
Vlinderstichting, 2011; Ministerie van Landbouw Natuur
en Voedselkwaliteit, 2004, 2017; Natuurmonumenten,
n.d.; Oosterveld et al., 2014; van Dijk & Steen, 2015;
Vogelbescherming, 2020)
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