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Abstract

Due to a global rise in urbanisation and general population growth,
an ever growing amount of people reside in urban areas. These
areas face challenges from many sides. While generally the focus
in urban areas is on challenges such as: climate change causing
Urban Heat Islands, pressure on public spaces and pollution by
traffic and threats to food and water security. Another aspect the
people living in these areas are confronted with is the effect their
environment has on their mental restoration.
In an urbanizing world where people are confronted by ever
increasing amounts of information, the number of individuals
reporting extreme cases of stress is rising. Though there is an
understanding of how surroundings, and their design, can have
a positive influence on the mental state of individuals, the urban
environment has traditionally been considered as having a
negative effect on the mental state. This is an area where there
is an opportunity for landscape designers to create beneficial
change.
This research further develops the knowledge on designing for
mental restoration by exploring how positive environmental
psychological effects can be nurtured within urban design.
Through investigation of another human made environment
that has a beneficial effect on mental restoration, historical
monastery gardens, restorative elements can be identified. When
comparing these elements to scientific research within the field
of environmental psychology, principles explaining their qualities
are found. As a result it becomes possible to formulate guidelines
that inform the design process on how mentally restorative
environments can be created.
The effectiveness of these guidelines is assessed by applying
them within the city centre of Leiden, illustrating how they can
inform the design of spaces within the urban network. Every
design intervention is then analysed for their effect on the mental
restoration of its users. Resulting in tested guidelines that can
assist designers in creating environments that have a positive
perceived restorative potential.
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Preface

This thesis was the final challenge in completing my landscape
architecture studies at the Wageningen University, and at the
same time it was the crown on my development as a landscape
architecture student. The research I now present is, in my opinion
as a landscape designer, an extremely relevant topic within the
broader field of design: how to create spaces that increase the
well-being of those that use them.
I have always had a fascination with places, their meaning and
how they could be made to be the best they can be. This in the
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them is a never ending source of interest to me. As a landscape
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was there with me every step of the way. Her continuous interest
and unshaking belief that I could do it were endlessly valuable.
And I can not overstate how lucky I am that as a fellow landscape
designer, she could always provide a critical eye on whatever I was
working on.
I sincerely hope this thesis will provide inspiration to anyone
who reads it, whether they be landscape designers who want to
explore the psychological effects of their environment or anyone
who has an interest in their surroundings and looks to find new
appreciation of the places that they visit throughout their lives.

In addition to my studies as a landscape architect, I trained to be
a mindfulness meditation instructor. As a result I became more
knowledgeable of how awareness and observation of the things
someone experiences can influence their well-being. This drove
me to further understand how my work as a landscape designer
could influence the awareness people had of their surroundings,
and how this could improve their lives. This thesis is the cumulation
of this fascination, endeavouring to understand the many aspects
influencing human well-being.
The creation process of this report has not always been simple.
I have a tendency to be very stubborn in choosing the topics
of my projects, as a result more often than not I am creating a
challenge for myself and, as an extension, my supervisors helping
me in my process. Therefore I want to give my heartfelt thanks
to Sjoerd Brandsma and Kevin Raaphorst, the two supervisors
who started my journey with me. Helping me both in keeping my
dreams grounded in reality and making sure my methodology
could frame my ideas. Something Sjoerd had to do alone when
his colleague received a new position at a different university, but
his enthusiasm kept me on track and pushed me to the finish line.
I also want to share my appreciation of my friends, fellow students
and family. You have had to endure many a complaint about my
struggle. All of your support and critical thought has helped me
complete this thesis. Even though in the latter parts of my thesis
my fellow students graduated, and due to a global pandemic I was
less able to share my journey with my friend and more with my
family.
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1. Introduction

1.1. Problem introduction.
With the dawn of the 21st century human society has been
subject to an astonishing increase of available information. For
example, the annual growth of the internet with more then ten
percent as a result of the digital, technological and information
revolutions achieved in the late 20th century and recent decades
(Li & Chen, 2012). Our physical environment is also changing,
globalization and urbanization are processes still progressing.
The worldwide population will only increase and the majority
will inhabit cities (United Nations, 2018). These urbanized areas
face many challenges: Urban Heat Islands as a result of climate
change (Rizwan, Dennis & Liu, 2008), security of water and food
(Hoekstra, Buurman & van Ginkel, 2018; Crush & Frayne, 2011)
and the increase in inhabitants and subsequent traffic causing
pollution and pressure on public spaces (United Nations, 2018;
Bruntlett & Bruntlett, 2018; Xie et al. 2019). Life in cities on a whole
is increasingly hectic and we spend much time on networks within
these environments: on average, for a Dutch citizen, travelling
takes up more time during the day then either relaxation, hobbies
or social activities (Kamphuis, 2009).
Together with globalisation, urbanisation and developments in
personal vehicles, accessing the world has become even easier with
the birth of electronics. We are provided with updates constantly
and addiction to mobile devices is not a strange concept (Choliz,
2010) Additionally, the average data taken up by advertisements
seeking attention when accessing the internet reaches 9% (van den
Brande & Pras, 2012). Our attention is increasingly pressured to
process information in this digital era, and this can have negative
effects on our mental health (Apaolaza, et al. 2019). Over the last
ten years cases of Burn-outs have increased by half, together
with extreme cases of stress, sometimes with death as a result
(Centraal Bureau voor de Statistiek, 2018), indicating that our
ability to direct our attention is increasingly fatigued.
In addition to this, the decline of traditional religious practice
all over the world seems to give an impression that people are
breaking with spiritual matters (McCaffree, 2017; Hughes, 2008;
Inglehart, 2020). However, when looking at other more recent
trends in the field of local and individual spiritual development, the
situation is seen in a somewhat different light. While churches are
emptying (Schmeets & Mensvoort, 2015), the quest for spiritual
retreats and self-development experiences is present, evidenced
by the increasing diversity of local programs (e.g. yoga, meditation
and mindfulness classes) and participation among the population
(Black, Clarke, Barnes, Stussman, & Nahin, 2015; Odekerken,
2016) both with adults and with adolescents (Black et al., 2015).
These practices, however, also are rooted in training the direction
of attention (Apaolaza, et al. 2019; Tang, 2017).
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Directed attention fatigue negatively impacts our goal-directed
attention and increases our stress and emotional responses
(Boksem, Meijman, & Lorist, 2005; Kaplan & Kaplan, 1989).
Subtle restorative qualities of a space have already been cautiously
researched, identifying aspects (S. Kaplan, 2001; S. Kaplan,
1995) and environmental layouts which relate to restoration
and contemplation (Thwaites, Helleur, & Simkins, 2005). The
connection between the capacity of religious or spiritual places
to encourage a contemplative state (Herzog, Black, Fountaine, &
Knotts, 1997) of mind has not been widely explored. But in previous
studies it has been found to be of great interest and importance in
reflection. Moreover, visitors of monasteries seem to experience
restorative processes at a stronger and faster rate in relation to
regular environments (Ouellette, Kaplan, & Kaplan, 2005). Several
studies (Mazumdar & Mazumdar, 1993, 2004) describe that places
which are designed with the spiritual or sacred in mind provide
a stronger sense of place and importance within a larger societal
framework. Additionally, developing a sacred nature relationship,
meaning adopting a view of nature as an extension of the self,
results in more responsible consumption behaviour focussed on
achieving mutual benefits (Kunchamboo, Lee, & Brace-Govan,
2017).
However, as is previously noted, the average time spent travelling
during the day is significant. Of all time spent in a public space,
the majority of that time is spent travelling (Kamphuis, 2009).
While commuting to and from home is a measurable cause of
stress (Legrain, Eluru, & El-Geneidy, 2015), it is not the only travel
that occurs across networks. Doing groceries, going out for
entertainment or hobbies and even leisurely walking and cycling
represent almost half of the time spent travelling. Networks are
highly used public spaces where on average much time is spent
during day-to-day activities.
When observing the phenomena of increased societal pressure on
an individual’s attention, especially within the context of the urban
environment; the change but not the disappearance of spiritual
practice; the significant time spent travelling over networks; and
the high quality of restoration-contemplation of sacred-spiritual
spaces it points towards an opportunity. Identifying the elements
that contribute towards contemplation allows for incorporation in
more mundane urban networked spaces and as a result provide
a contemplative background for attention fatigued people in daily
life.

1.2. Knowledge gap

1.3. Research questions

While the Urban Environment has its own restorative qualities
(Thwaites et al., 2005), research points out repeatedly that they
seem to have a negative mental effect (Laumann et al, 2003; Berman
et al, 2008; Moore, 1981; Verderber, 1986; Ulrich 1984; Ulrich,
1993; Ulrich et al, 1991; Kaplan & Kaplan, 1989; Kaplan S, 1995;
Hartig et al, 1991; Parsons, 1991; Tennessen, 1995). Monasteries
however seem to have a mentally restorative influence (Ouellette
et al, 2005; Mazumdar & Mazumdar, 1993 & 2004) despite, like
cities, being a built environment.

The goal of this research is to increase the restoration of mental
fatigue of the urban inhabitant through understanding the
relationship monastery sites play in the networks of society and
landscape, the effects these have on people and how these can
be applied in the designing of restorative environments within the
urban context. To research this these research questions have
been formulated:

Urban environments are however very important in daily life. As
they are the spaces in which is lived and through which is moved by
ever growing portions of people (United Nations, 2014; Kamphuis,
2009), the results are that much time is being spent there.
While there is available knowledge on locational restorative
aspects (Herzog et al., 1997; S. Kaplan, 2001; Stephen Kaplan,
1995; Thwaites et al., 2005), there has not been any research
that investigates the differences between Urban Environments
and Monasteries, both human-made environments, to identify
why the latter is restorative and the former is not. In order to
most effectively create design guidelines for a contemplative
background in daily urban life this gap in knowledge needs to be
addressed.

1.4. Research and Design approach

The overall approach of this thesis belongs to the practice of
Research For Design. The goal of this approach is that research
outcomes are used to inform the design process, where both
product and process benefit from research activities (Lenzholzer,
Duchhart, & Koh, 2013). Knowledge will be gathered and translated
to generate new meaningful knowledge and design guidelines
which can be applied in design practice (Lenzholzer et al., 2013).
However, parts of the research also take part through the process
Main Research Question
of a case study design founded upon the generic design guidelines.
What design guidelines connect knowledge from monastic This belongs to the strategy of Research Through Designing where
contemplative principles to networks within urban landscapes the research processes are narrowly involved with designing and
to make a restorative urban network possible ?
through which the design and design principles can be evaluated
through an iterative process of circular loops (Lenzholzer, Duchart,
Sub-Research Question 1
& Van den Brink, 2017). Thus, Research Through Design can assist
Which principles within monastery gardens contribute “to bridge the ‘utility gap’ of academic knowledge and applicability”
to the restorative effects of environments?
(Lenzholzer et al., 2013) that, in the opinion of Lenzholzer et al.,
“Leads to more reliable design knowledge” (Lenzholzer et al.,
Sub-research Question 2
2013) and subsequently to more robust knowledge for the design
In what way can environmental psychology theories
practice.
assist in linking restorative processes to networked
urban spaces on and between different scales?
This research is a qualitative research. This is to take an in depth
look at the manner people experience the influence of restorative
Sub-research Question 3
effects of restorative urban networks. As there is not much known
How can networked restorative spaces be designed for about this relationship and an in-depth domain of study is missing
the urban setting?
this phenomenon is going to be studied using reference studies.
The locations in these studies will consist of five monasteries with
The sub research questions relate to the main research questions a religious purpose or history, to what extent the roles these play
and their results will inform the answer to the man research within society and how they fit and interact with the landscape
question:
that they are placed in.
(Sub-Research Question 1)

Which principles within monastery gardens contribute to the
restorative effects of environments?
What design guidelines connect knowledge from monastic
contemplative principles to networks within urban landscapes The outcomes provided by the research will be tested through
a case study design. The principles devised will be applied,
to make a restorative urban network possible ?
tested, evaluated and improved through an interactive Researchthrough-design process until a suitable restorative urban network
(Sub-research Question 2)
In what way can environmental psychology theories assist in framework has been created.
linking restorative processes to networked urban spaces on
Following this the design guidelines will be generalized and
and between different scales?
abstracted analytically to formulate the final design guidelines
What design guidelines connect knowledge from monastic
contemplative principles to networks within urban landscapes with the goal of answering the main research question; providing
guidelines for design that can be applied in further cases beyond
to make a restorative urban network possible ?
the case study of this research.

1.5. Methodological Framework

(Sub-research Question 3)

How can networked restorative spaces be designed for the
urban setting?
What design guidelines connect knowledge from monastic
contemplative principles to networks within urban landscapes
to make a restorative urban network possible ?
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1.6. Case study
The definition of a case study is as follows: “a well-documented
and systematic examination of the process, decision making
and outcomes of a project that is undertaken for the purpose
of informing future practice, policy, theory and/or education”
(Swaffield, 2017). In this case study, general guidelines for future
design practices are developed. With the ‘analytical generalisation’
approach (Swaffield, 2017) the case has the purpose to add
to universal theoretical knowledge. “Hence theory develops
inductively, as evidence accumulates” (Swaffield, 2017).
The research outcomes, as a result of the case study, can be
translated into universal design guidelines and the knowledge
be made to apply beyond one specific case. This creates a more
sustainable bond, linking research and design of the case study with
universal conditions and situations. (Prominski, 2017). In addition
to this Prominski mentions two advantages of the application
of design guidelines in the design process (2017): “First, they
speed up reflective practice through preselected, recommended
suggestions and avoiding getting locked in the design process.
Second, they allow designers to apply the principle to any specific
design case where individual creativity is mandatory.” However, in
contrast to other solutions, this openness can lead to results that
are unique to the site (Prominski, 2017).
Prominski mentions however that formulated design guidelines
using this method does not automatically result in a guaranteed
recipe for success, usable by non-designers. A form of abstraction
is part of the guidelines so that they guide design, not restricting
site-specific elements and leaving space to apply them to a unique
situation. As a result, capable landscape designers are still needed
to utilise the design guidelines effectively and to ensure that a
good design is made for every situation (Prominski, 2017).
As current trends indicate a further city population growth, the
case study will be performed on an urban environment. Reflecting
the continuous urbanization trend observed by united nations
increases the relevance of this research (United Nations, 2014).
Another trend will be taken into consideration during this research,
and that is the development that cities around the globe are moving
in a car-free direction. Opening up space for use of the residents
and visitors of the city and putting the focus of urban networks
back on slow-traffic. This is a development that is especially
beneficial for the economy of historical cities (Nieuwenhuijsen &
Khreis 2015 ; Rojas-Rueda et al, 2012).

Due to the limited scope of this research, the design location
of the case study location will be relatively small in size. This is
also to make it possible to address the creation of a network of
locations within the city, as the optimal distance between the
locational nodes within the network is 400 meters, or a 5-minute
walk (Thwaites et al., 2005; Yeang, 2000). A smaller and contained
case study design location will allow for a better opportunity to
make a complete network within the urban fabric possible.

1.7.1. Case Study location historical context

Leiden was founded around an artificial hill, currently called
the Burcht van Leiden, where the rivers Oude and Nieuwe Rijn
converge. This can be seen in the 1698 map of image 1x. The
circular stronghold settled in between the confluence of the rivers
coming from the east. The earliest references to this settlement
stem from circa 860. Due to its advantageous position it quickly
came under the influence of the dukes of Holland. With its position
next to the rivers it became an important location within the trade
networks of the western Netherlands, and received its city rights
in 1266. In addition to this the cloth industry developed greatly in
The Urban Environment that will be used as the case study
Leiden. The wealth of the industry grew the city into one of the
and design location is the city of Leiden. The city centre of this
largest of the Netherlands.
Dutch city in the province of South-Holland is about 2 square
kilometres, while still being the heart of one of the larger cities
The population growth of the city caused the creation of rings of
in the Netherlands. Its centre is also clearly defined by a Singel,
buildings and canals centred around the fork of the two rivers and
which is a historically defensive canal, providing clear and present
the stronghold located there. In the 17th century the city had its
boundaries for the creation of a car-free zone.
second major expansion during the Dutch ‘Golden Age’, and by the
end of the century it had developed into the shape the historical
Leiden has also already undertaken steps in the direction of this
city centre still has today.
development. It already declared a quarter of its streets to be carfree, including one of its central streets, and is in the progress
This can be seen in image 2, showing a historical map of Leiden
of doing so with more of its city centre. Furthermore, the city
from 1698. The star-shaped battlements and fortifications
council has expressed their intention of entirely removing the car
are characteristic of cities during the 17th century; While the
from the historical city in favour of pedestrian and cyclist traffic
canals within the city are a result from the extensive trade and
(Omroepwest, 2020). Effectively being an example of the trend
transportation from which the city gained its wealth.
this thesis considers, while still being in the process of making this
a reality.

1.7. Case Study location context

In Leiden there are cases of increased stress, especially under
students who happen to primarily live within the city centre
(LeideninCijfers, 2020). So much so that the comedian Jochem
Meyjer, who was born in the city, took this as inspiration for an
April fool’s joke. He organised a symposium to deal with the
stress epidemic, which was promptly booked completely. Many
participants expressed disappointment when discovering the
stress-management symposium was a joke and wouldn’t actually
take place (Universiteit Leiden, 2018). While not being a direct
indicator that the environment of the city centre is causing stress, it
does show that inhabitants are experiencing stress in a noticeable
manner. Additionally, the majority of inhabitants in Leiden are of
the opinion that the public space of the city needs to be improved
for physical activities like walking or cycling (LeideninCijfers, 2019).

Image 2 | Lugundum Batavorum. Leiden in Stedenatlas de Wit,
1698, collection of the Koninklijke Bibliotheek
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1.7.2. Current situation of the Case Study
location
The city has grown beyond its historical centre. While after the
17th century the city centre has changed, many of its historical
features are still present. The cities shopping areas are still
focussed alongside the canals and rivers near the Burcht and the
river fork, which were traditionally the mercantile areas of the city.
These areas also contain most of the car-free spaces in the city.
But several waterways in the outer parts of the centre have been
filled in to create dedicated roads, and the remaining historical
primary canals that do not serve as commercial areas are lined
with parking spaces. An example of the former is shown in image
5 and the latter can be seen in image 6.
The city walls and outer fortifications were dismantled during
the 17th century, though two of its many gates still remain: the
eastern Zijlpoort and western Morspoort, shown in image 7. The
spaces that remained after the fortifications along the Singel
canal have been filled up with a mottled collection of parks and
buildings, breaking up the city centres border. To counter this, the
design for a Singelpark as seen in image 4 has been created by
LOLA landscape architects, with the goal of creating a continuous
park around the city centre.

and recreational. Yearly millions visit the cinemas, theatres, many
museums and cultural monuments that the city offers. Together
with the cities shopping areas and service sector they account for
the largest industry of the city centre.
However, most of the city centre is still residential and as a result the
intensity of the cities use is not evenly spread. The urban network
of the city forms around more intensely used streets, where traffic
flows along historical routes in and out of the city centre. Image
3 shows a heat-map of which streets are more intensely used by
pedestrians and cyclists to move through the area. Several streets
come forward as being a vital part of the urban network. Most
Image 5 | The Langegracht, formerly a wide canal but filled in
intensely used are the road along the outer Singel canal, streets
1964.
close to the cities shopping areas and to a lesser degree formerly
filled in canals together with still existing primary canals of the
inner city centre.
Some of these intensely used streets are car free, but the majority
of them are not. More often then not, the car free streets end up
still connecting to busy car-dominated spaces. The car free areas
are very local and do not form a larger network. For example, the
busiest intersection is between the car free Breestraat and the still
car accessible Rapenburg and Noordeinde, it can be seen in image
8.

While the history of Leiden can still be experienced by its residents Image 6 | The western side of the Rapenburg canal. The view of
The cloth manufacturing that put the city on the map has left, and visitors, it is factured across its urban network and more often the canal is blocked by parked cars.
and the city centre is no longer home to major manufacturing then not its qualities are isolated.
complexes. The primary purpose of the historical city is residential
N
N

Image 7 | Morspoort, as seen from outside the city centre. Photo
by Carel van der Lippe.
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Image 3 | Slow traffic heat-map of the inner city of Leiden. Based
on running data retrieved from Strava
https://www.strava.com/heatmap#15.43/4.49236/52.15995/blue/all
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Image 4 | Singelpark design map, made by design bureau LOLA
Landscape Architects.

Image 8 | Intersection of the Breestraat, Rapenburg and
Noordeinde.
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2. Theoretical
Framework

2.1. Attention Restoration Theory

2.3. Restorative Contemplation

Attention Restoration Theory, also called ART, is a framework
formulated by Rachel and Stephen Kaplan that assists in
understanding the effects of mental fatigue and subsequent
recovery. (Kaplan, 1989, Kaplan & Kaplan, 1995). ART was
formulated as a direct response to the need to recover from
mental fatigue. It assumes that with continuous use one's
capacity to direct attention goes down. Directed attention capacity
becomes restored, with psychological distance from mental
routines together with effortless attention, sustained in orderly
environments of significant scope when the person’s inclinations
match with the demands made by the environment and its support
for desired activities. The restoration process from mental fatigue
occurs, like most healing processes, in stages (Hartig & Staats,
2006).

Restoration from mental fatigue goes through several stages
which can be broadly grouped in two categories: Attentional
Recovery and Reflection. (Herzog et al. 1997). Additionally, Krinke
(2005) describes contemplation as a state of concentration, either
unconscious or conscious, reflecting on the world at a deeper level.
Contemplation, a specific form of concentration, is an example of
meditation. Which in turn is also described by Kaplan (2001) to
benefit restoration from Directed Mental Fatigue.

Meditation can be a restorative experience; seeking tranquillity
and in that calmness gaining the opportunity to regain focus and
avoid being taken away by the distractions of the moment (Tang,
2017). Controversially however, meditation requires an active
input and mental exercise. Though the results of meditation might
be a passive and accepting state of mind, it requires practice, focus
Four of these stages can be described: clearing the head of leftover and skill (Tang, 2017). Considerable effort, and even struggle, are
cognitive noise from daily tasks; recharging directed attention; needed to reach this final state. The individual plays an active role
reflecting on one’s current personal problems; and finally to in the process.
ponder life’s larger questions, in the spirit of personal goals,
priorities and one’s place in the grand scheme of things (Kaplan & An extension of this would be expertise with contemplation or
Kaplan, 1995). Previously categorized by Herzog et al. (1997), with restorative elements. As knowledge, familiarity and expertise
the first pair of stages as Attention Recovery and the latter pair as with a subject, influences the manner of which something is
Reflection.
appreciated; an increase in expertise generally leads to greater
appreciation and effect (Cela-Conde et al., 2011), however it
requires an investment of conscious time to achieve this expertise.
When evaluating aspects and principles, expertise of the recipients
should be taken into account.
The specific form of mental fatigue mentioned previously is also
known as Directed Attention Fatigue (DAF). This is a neurological
phenomenon which is the result of the inhibitory attention
system, the part of the brain which facilitates concentration when
surrounded by distractions, becoming fatigued. (Hartig et al, 2006)
Concentrating requires focus, conscious voluntary involvement of
ART describes four aspects of restorative environments, which
the participant and effort to maintain, control and direct.
when experienced together provide restoration:
Lack of sleep, something that is prevalent (Central Bureau for
Statistics, 2018), can cause fatigue to increase and insomnia is Being Away - Refers to the changing ones setting to provide a
likely to become problematic before full restoration has been break in the routine thought patterns of daily life. Providing a
achieved (Kaplan 1995) as During sleep the brain goes through relieve from the cognitive processes which cause the mental
important psychological and biochemical processes, resting and fatigue. The conceptual change is more important than the physical
recovering. In addition to this, prolonged sources that require displacement. Continuing to struggle with old thought patterns
intense concentration in combination with already present fatigue while away will not provide effective restoration. It represents an
can cause exhaustion. (Kaplan, 2001) Examples of these sources escape from the everyday environment
can be intense work but also exposure to sources of danger, the
latter require constant vigilance to prevent harm befalling oneself. Fascination - This is the core of a restorative environment.
In the central urban environment these dangers are present in And shares similarities with meditation. It signifies the ability of
the form of traffic. City dwellers must keep track of vehicles to certain environments to capture. There is a distinction to be made
prevent being hit and harmed by them, giving an additional strain between a soft and hard fascination. A soft fascination draws
on urban life. Severe fatigue can result in temporary feelings of
irritation, impatience and forgetfulness and in even more extreme
cases can indicate a burnout or depression (Kaplan, 2001).

2.2. Mental fatigue

2.4. Restorative aspects of the
Environment
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the interest away effortlessly, with no need for concentration or
directing of mental resources, while still being engaging enough
to draw the minds attention away from troubles. Hard fascination
however requires more focus and effort, examples are attempting
a complicated puzzle or engaging in competitive sports, resulting
in a restorative experience less optimal for extremely fatigued
people. Settings which usually serve best for soft fascination are
natural: sunsets, moving clouds, rolling waves and falling leaves in
the wind. They all have the capacity to draw one’s fascination in an
undramatic and effortless way without needing expertise.
Compatibility - This aspect simply means that the environmental
setting and an individual’s purposes fit. It involves the capacity of
the environment to provide sensations or facilitate activities the
visitor wants. Examples of these features can be paths, grass or
sport fields, benches and views the visitor wishes to directly or
indirectly interact with.
Extent - The final affect, regardless of expertise, is extent; making
ones’ current place feel part of the greater cohesive network. A
connectedness to a broader world. Physically small areas can
also invoke extent, making them seem larger than their physical
restrictions. Historic environments or elements can create a
bridge between the past and the present, connecting it to the
broader view of time. This feeling of interconnectedness can be
held next to a state of contemplation, as reflecting on one’s part in
the deeper intricacies of the world (Kaplan, 2001).

all scales, from the microscopic to the universal. He describes it as
a patch-corridor-matrix model: patches are nonlinear areas which
differ from the surroundings, corridors are strips of land that
differ from the land-typologies next to it and the matrices are the
background use of land. (Forman, 1995) Making the mosaic feel as
part of a larger network on a higher scale level makes one feel an
interconnectedness with the larger world (Thwaites et al, 2006).
This framework bears similarities to knowledge from Urban
Design. The formation of the Urban Web can be brought back to
three basic principles: Nodes, Connections and Hierarchy (Lynch,
1960). Salingaros (1998) specifies these principles further and
mentions that the urban network is formed through connections
anchored between human activity nodes of several distinct types,
on different levels of hierarchical connection-scales. A city works
and lives through its transportation networks of connected paths
(Alexander et al., 1987; B. Hillier, 1999).
This model is translated to spatial properties which a restorative Image 9 | Different types of spatial configuration.
urban environment should possess. Which are distilled into three
specific types of space (Thwaites et al, 2006):
Directional Spaces - These call for a sense of continuity,
anticipation and perspective. This can be achieved through
rhythmic boundaries, consistency in the floor, continuity in façades
and focal points. They should contain transitional and locational
spaces along its length. (Lines in Image 9)

Alternating between these types of space make the network as a
whole interesting. The constant change between linear and open
spaces and the change between them provides the mind with a
soft fascination, delivering its restorative effect (Kaplan, 1995).

The optimal distance between locational urban spaces is under
5 minutes walking distance (Thwaites et al., 2005; Yeang, 2000).
This correlates to other findings, as Urban Environments will be
successful when they facilitate pedestrian life through networked
pedestrian urban spaces (Alexander et al., 1987; Hillier, 1996;
Salingaros, 1999). Different connection-scales provide necessary
Locational Spaces - These provide a sense of hereness. The access to different forms and intensity of transportation and
optimal size-range to ‘enclosed’ restorative locations in which combination of roles could inhibit cohesion. Separation of
they provide enough seclusion and overview is between 20 and 70 functions provides protection for each hierarchical scale of
not
meters. Locations also provide more control of the information a trafficxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx,
only
pedestrian
(Salingaros,
1998).
Natural environments in particular hold these restorative effects user might receive. (Thwaites et al, 2005) They also make it possible
(Kaplan and Kaplan, 1995). However, Urban Environments can to take away possible sources of danger. As previously noted,
hold these elements as well. The Urban Network has some specific these can be a source of unconscious stress, nearby roads with Salingaros (2000) also describes Urban Coherence, through
characteristics, which contribute to its potential restorative effects. motorised traffic are an example. Additionally, these locations can an eight-fold of generic rules, as an essential factor for a cities’
individually be filled with a wide option of functions making small success. It binds the city together through form and connectivity at
all scales by connecting strongly on the smallest scales, but more
and specific compatible spaces (Shapes in Image 9).
tentatively on the largest scales. He argues that lower scales should
Even though the spaces in itself may not be large, if multiple be established stably before larger scales can begin forming.
An experience of the sacred also fits within this definition, as placing
one’s self in perspective to the divine, which is channelled through
the sacred place, would place an individual within the broader
context of religion and/or spirituality (Mazumdar & Mazumdar,
2004; Ouellette et al., 2005). Here a distinction can also be made
between natural elements or manmade cultural elements with a
sacred theme. Natural elements have an intrinsic restorative effect
which in turn increases the possibility for contemplation (Kaplan,
1995), regardless of their spiritual symbolism.

Transitional Spaces - They should give a sense of change. Ways
they can achieve this is a difference of material, texture, colour,
form, direction or level of elements. They break up and let the
viewer know a transition in the network is present. (Circles in
Image 9)

2.5 Restorative effects of the
Urban Environment

locations are connected through such a network they are
perceived as one. This gives them a sense of being part of a large, Coherence also contributes to the restorative qualities of urban
An important factor for the psychological well-being of urban un-suffocating, area. In turn, this links to the connectedness called networks and is a measurable variable (Pasini et al., 2014), by
facilitating softer fascination (Kaplan and Kaplan, 1989) on an
populations is the spatial continuity of the urban web. It provides for in Extent (Kaplan 1995).
extended scale.
a network of spaces in which social interaction can take place
and give room for different functions. This structure complies
with Forman’s (1995) land mosaic ideas. He states that such a
spatial arrangement is an ecological phenomenon occurring on
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3. Research on 		
Design

3.1. Monastic Historical Garden
Design

With this development there are two broad aspects of monastic
orders. Firstly, whether an order was Eremitic or Cenobitic,
emphasizing solitary or communal living respectively; Secondly,
whether the order was situated within or apart from urban
communities (Majdecki, 1972).

To understand the essence of the monastery garden it is important
to place these in the broader context of monasticism and
In this chapter the research approach Research on Design will medieval garden design. How a monastery was built depends on 3.1.2. Medieval Garden Design
be elaborated upon. The previous chapter dove into broader the intentions of the monastic order that started its construction.
Environmental Restoration theories, both in fundamental aspects Moreover, the design of the monastery gardens and grounds is After the fall of the Roman Empire a period of European medieval
as specifically urban elements. However, though these principles also rooted in garden styles through the histories before.
culture in the 5th to 9th centuries followed. During this time new
offer insights in the qualities of environments in general, they
states isolated and stabilized themselves. With the development
still offer no direct connection between Urban Environments and 3.1.1 Monastic Order History
of individual societies new spatial forms crystallized according
Monastery Gardens.
to the requirements of contemporary life. Customs and native
Within Christianity, there have been a variety of types of monastic culture of individual territories, slowly penetrated classical culture.
To bridge this knowledge gap, the research question “Which institutions over the years. Arising first was the Eremitic type that In this new arrangement the geographical main center of political
principles within monastery gardens can contribute to dates back to hermit communities in the Egyptian desert around and cultural life the Mediterranean, which developed this ancient
restorative environments within urban spaces?“ will be the 3rd century. As with all true hermits and Eremitical institutions, classical culture, lost its dominant role. This dominance within
answered, To that end, it is essential to study monastic design to their importance is placed on living alone and pursuing a highly European culture was taken over by the areas located to the
discern what elements are present and determine their effect on structured contemplative life (Wilken, 2012).
north, the Atlantic and the North Sea. Arabic expansion into Spain
the restorative qualities of monasteries.
and southern and western Mediterranean Europe contributed to
In the centuries that followed monasticism developed to form this change in cultural gravity (Majdecki, 1972).
Through analysis of four distinct monasteries a broad spectrum communities of like minded individuals who did not have the
of monastery design practices will be compared and evaluated ability to live a solitary life. This community structure first grew The flourishing of the Middle Ages started from the 11th century.
to distill essential design elements. Furthermore, the relation under the Rule of St. Basil in the eastern orthodox tradition, New forms of culture during this period are based on hierarchical
between these elements will then be explored to establish any before coming formally to western Europe under Benedict of feudalism, associated with religion and the Catholic Church.
Nursia. He wrote the Rule of St. Benedict around 500 AD defining Developed art and architecture falls in two major categories: firstly,
possible connections they may have.
the hierarchy of the monastery, its responsibilities and activities. Roman to mid-thirteenth century Gothic and secondly from the
Afterwards these elements will be dissected and linked to scientific With this the Cenobitic stream of monasticism was formed, where twelfth century to the late middle ages in the fourteenth century.
theory, to reach the essence of what makes an elements presence monks practiced communal living, working and practice of faith. A variety of gardens were created, and some of them, especially in
in monastery gardens constitute to a restorative environment. To this monastic stream belonged the Benedictine, Cistercian and the late middle ages, reached a significant level of development.
This contributes to answering the first research question: “In Dominican orders (Wilken, 2012).
However, in principle with the design of medieval gardens, their
what way can restorative environment theories assist in
purpose was utilitarian. Though this utility was usually combined
linking restorative processes to networked urban spaces on With the introduction of the Benedictine order the modern with cultivation of ornamental plants that complemented the
definition of a monastery became the norm. A group of individuals purpose of the gardens (Majdecki, 1972).
and between different scales?”.
who lived together in a monastery under the leadership of an abbot.
This was relevant for not only Cenobitic, but also Eremitic orders The majority of the gardens of the Middle Ages do not have a direct
who started living in communities as well. Though, in contrast to relationship with the compositional architecture built around
Cenobitic orders, the Eremetic orders maintained solitary living them. However, there was a link with the dominant accents of
quarters (Wilken, 2012).
the surrounding landscape. This link is particularly visible in some
During the 12th century another development took place.
Until then monastic orders predominantly settled outside
urban clusters and provided for themselves and surrounding
communities through industrious work. This changed with the
rise of Franciscan, Dominican, Carmelite and Augustinian orders,
who chose to live among people in city convents instead of being
secluded in a distant monastery. They lived primarily from alms
and gifts, and forewent the need to be completely self-sufficient
(Rowling, 1972).
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Eremetic and Cenobitic monasteries. For example, Benedictine
monasteries were often dominantly placed on hills within view
of nearby communities to postulate beauty and spread their
presence. In contrast, the Cistercian and Carthusian orders more
often sought seclusion in valleys. That also placed them closer to
streams and rivers. Contrary to both are the monastic orders that
chose to settle in cities, foregoing extensive grounds for smaller
monasteries within the broader urban environment. (Majdecki,
1972; Rowling, 1972).

3.2. Monastery Garden Reference
Studies
In this analysis four monasteries will be examined more closely,
they include both Eremitic and Cenobitic orders while also
including monasteries located outside and within urban centres.
Images 10 through 14 show several example gardens, but not
all monasteries are effectively analysed due to a lack of available
historical documentation. The four monasteries I analyse in depth
are selected based on the availability of historical descriptions and
layout plans. These are:

Mogiła Abbey

Image 10 | Aerial picture of Pleterje Carthusian Monastery.
Photo by Grad Otocec, 2020

Image 13 | Pandhof van de Dom, Urban Bishopdom garden in
Utrecht. Photo by Pandhof van de Dom, 2020

Klasztorna 11, 31-979 Kraków, Poland
A Cistercian monastery founded in 1222. Now still on the outskirts
of Kraków located one kilometer from the Wisła river. Its location
in the midst of the rivers fertile floodplains is a good example for
this order.

Cluny Abby

Rue du 11 Août 1944, 71250 Cluny, France
A Benedictine monastery founded in 910 and expanded upon
several times. One of the largest monasteries in Europe and an
important Benedictine order throughout the middle ages.

Kartuzy Church Monastery

Klasztorna 3, 83-300 Kartuzy, Poland
A Carthusian monastery founded circa 1381. Located next to a Image 11 | Overview picture of the vinyard of the Pleterje
lake and displaying an iconic spatial layout reflecting the Eremitic Carthusian Monastery. Photo by municipality of Drča, 2011
nature of the order. Initially it was isolated, but its presence
sparked the formation of the town it is now part of.

Franciscan Church

pl. Wszystkich Świętych 5, 31-004 Kraków, Poland
A Franciscan church and monastery founded halfway through
the 13th century. Fitted snugly within the walls of Kraków it was
built to reflect the principles of the Franciscan order resulting in a
characteristicaly small convent.

Image 12 | The utility garden of the cistercian Herkenrode
Abbey. Photo by William Vanderheyden, 2020

Image 14 | 9 Squares Garden on the monastery grounds of the
Royaumont Cistercian monastery. Photo by Yann Model
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3.2.1. Mogiła Abbey
Unlike the Benedictines, who erected their monasteries on the
hills, the Cistercians chose to settle in fertile lowlands along
smaller rivers or streams. This was in accordance with the rules
and highly industrious customs of the Order. These were then
extensively exploited for the economic activities of the order
who constructed irrigation channels that supplied fish ponds and
drove the mills. The Cisterians avoided situating their monasteries
in the hills above lakes, along large rivers, the sea and islands.
They were created mostly on the sidelines, in remote and desolate
places. There the order preferred the cultivation of the terrain, its
exploitation of the forest and to focus on its role establishing large
gardens surrounding their monasteries.

A characteristic example of a Cisterian convent is the Mogiła Abbey
near Krakow (Image 15), located at the edge of the floodplains of
the Vistula river. Established in 1222, it includes a typically sized
viridarium (Image 15; 1) with surrounding patio (Image 15; 2) and
a large utility garden, consisting of several quadrants whose sides
were planted with trees (Image 15; 3). The whole of the direct
monastery grounds is surrounded by a high wall. Outside of these
walls the monastery also maintained large fields growing grains.
The monastery also had a rich program of water facilities, resulting
from the use of extended knowledge typical for the Cistercians.
The monastery had a collection of fishponds (Image 15; 4) and a
stream which flows through the grounds and along the buildings,
performing the function of the monasteries sewage system (Image
15; 5).

Image 16 | Mogiła monastery grounds, showing a statue to
St. Wenceslas with produce in the background. Photo by user
Kanonkrajoznawczy on wikimediaCommons, june 12th 2010

3

2

1

4

Image 17 | Mogiła abbey flower garden adjacent to a crop field.
Photo by Lifestyle.pl

5

1 Viridarium
2 Walled patio surrounding the viridarium
3 Quadrants containing various crops
4 Fishponds

N

Stream providing water and being a
5 sewage system
Image 15 | Plan of the cistercian Mogiła monastery near Krakow
(XIX century)
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Image 18 | Aerial picture of Mogiła Abbey.Capture by Airbus.
MGGP Aero Maxar Technologies for Google Earth, 2020

3.2.2. Cluny Abbey
With their extensive activities, the Benedictine order is related to
the emergence of the earliest monastic garden program. Starting
from the sixth century, and centered from their oldest seat of
Monte Cassino in Italy, the order gradually spread during the
Middle Ages. Exerting a significant influence on the development
and construction of monasteries in Europe. According to the rule
of St. Benedict (c. 480-553) a strict monastery was closed to the
outside world. The main purpose of the monastery is to protect
and shield the Chritian religion and tradition from barbarian
invaders. Access to the monastery grounds was possible only with
the permission of the abbot.

The largest monastery was built in Cluny, France. It was built and
expanded upon in several stages (Cluny I 910-926, Cluny II 950981, Cluny III 1088-1120). At the end of the twelfth century it had
300 Monks and seniority over 1500 abbeys throughout Europe.
In 1710 the most extensive plan for the monastery was drawn
up (Image 19), after which much of the original monastery was
demolished and rebuilt until it was finished in 1727. The newest
plans draw attention to the monastery’s extensive garden program.
In addition to one viridarium (Image 19; i) at the church, there are
many other viridariums (Image 19; ii) combined with a range of
pools in their middle (Image 19; iii). In terms of composition the
monastery and adjacent viridarium clearly dominate the large
garden. There are enclosed abbey gardens, a private garden for
the abbot (Image 19; iv), a separate hospital garden (Image 19; v),
tree lined quadrants next to the church (Image 19; vi) and orchards
around its edge (Image 19; vii).

Image 20 | Viridarium courtyard garden of the Cluney Monastery
Photo by Terry Porter on TravelBlog, august 19th 2012

v
ii

iii

ii
iii
vi

iv
i

•i

Main Viridarium

ii•

Additional Viridarium gardens

vii

iii
• Fountains
iv
• Abbots garden surrounded by open patio
v•

N

Hospital garden

• Quadrant gardens containing crops
vi
Image 19 | Plan of the Benedictine
monastery of Cluney (1710)

Image 21 | A small herb garden, in the
location of the former abbot garden.
Photo by Jardin de Simples de Cluney,
april 18th 2017

vii
• Orchards
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3.2.3. Kartuzy Church
The Carthusian order was created in the early twelfth century
in the United Charterhouses near Grenoble. Since it belongs to
the Eremitic branch of monastic orders, their monasteries have a
completely different spatial arrangement as a result. Contrary to
previous orders, their monasteries did not occupy a typical area.
They settled in valleys and hills, in rural settlements and suburbs,
as well as within the city walls.
The Carthusian garden included individual gardens with
hermitages (Image 23; i), surrounding a great patio (Image 23;
ii). A cemetery was located behind the church (Image 23; iii) and
small viridarium gardens were located with a communal refectory
to the side of the church (Image 23; iv). Large utility gardens were
present surrounding the complex (Image 23; vi).
A noteworthy example is the Kartuzy monastery near Gdansk,
founded approximately in the year 1381. The monastic foundation
plan for Kartuzy monastery (Image 23) shows all the characteristic Image 22 | Reordered garden of the Kartuzy Collegiate Church.
elements of their order and the spatial arrangement does not Photo by WNMP Parish in Kartuzy, 2015
differ from typical layouts used by Carthusian monasteries. Note
the big utility garden outside the monastery walls (Image 23; vi)
and the convents use of a water system (Image 23; vii).

Image 22 | Overview of the Kartuzy Collegiate Church grounds.
The cemetery has moved further away from the church, but a
single hermitage, the refectory and the viridarium garden are still
intact. Photo by Lukasz Hodorowicz, september 2018.

i

v

iv

i

vii

iii
ii

i

vi

i Individual hermitages and private gardens
ii Large patio connecting individual hermitages
iii Cemetery
iv Viridarium
v Walled patio surrounding the viridarium

N

vi External production fields
Image 23 | Plan of the Carthusian
monastery in Kartuzy (XVIII century)
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vii Stream providing water and being a sewage system

3.2.4. Franciscan Church

3.2.5. Monastery Grounds Aspects

The Franciscans, also known as the Friars Minor, are an order
originating from Saint Francis of Assisi (1181-1226). Their spread
was less planned, but they were very numerous. The order is
founded on mendicant principles: adopting a lifestyle of poverty
and settling in urban areas to preach, evangelize and provide
service especially to the poor. In practice, it is often observed that
these monasteries occur with other types of monasteries in the
same city. The convents of the Franciscans are usually placed
at the edge of the built-up area, close to the city walls. These
locational conditions resulted in a reduction of the size of their
garden areas. Since the Franciscan order was mostly sustained
through alms and gifts, these gardens were not meant to sustain
the monastery but assist it. These small gardens often grew herbs
for medical purposes provided to the poor and limited amounts
of crops for the monks.

When observing the layout of a variety of monasteries and
compare them to literature it becomes possible to formulate a
variety of aspects that are widely present.
Monastery gardens were almost always used for production to
sustain the monastery and surrounding communities needs.
The extent to which this happened depended on the order that
maintained the monastery (Majdecki, 1972).

Characteristic example of the small Franciscan garden is a
monastery in Krakow. The construction of the monastery began Image 24 | Aerial picture of the monastery. The Viridaium and
in the mid-thirteenth century (Image 26). The garden area is small utility garden are visible. Photo by Franciszkanie Krakow,
significantly smaller compared to other examples, mostly as 2010
a result of the orders principles and location. Nevertheless a
viridarium garden is present next to the church (Image 26; i),
and even this urban monastery has several orderly quadratum
gardens (Image 26; iii).

These gardens could have a large diversity of functions depending
on the orders needs (Majdecki, 1972):
• Crop gardens.
• Vinyards
• Hop Gardens
• Orchards
• Herbularium (Hortus Medicus) for herbs and medicinal plants.
• Hospital gardens. Different from the Herbularium and secluded
from the main complex, to prevent spread.
• Cemetaries. Sometimes combined with Orchards, with fruit
trees planted next to graves.
Accessibility between the different gardens and buildings of
the Monastery grounds was important for the monks to work.
The resulting network of places was entirely accessible by foot
(Majdecki, 1972)
Gardens quadrants were often framed by a grid of tree bordered
paths. These defined the quadrants, provided accessibility and
helped contain pests and crop diseases (Majdecki, 1972).

ii

Water streams and rivers were preferably next to the monastery
for drinking, fishing, hygiene, brewing or power (mills) (Majdecki,
1972).

i

Further Christian symbols were likely present in the monastery
as well: Crosses, depictions of saints, biblical scenes and possibly
even relics (Landsberg, 2003; Majdecki, 1972).
iii

Image 25 | Picture of the utility garden and orchard of the
Fransiscan monastery. Photo by Franciszkanie Krakow, 1990

i Viridarium
ii Walled patio surrounding the viridarium
iii Quadrants containing various crops

N
Image 26 | Reconstruction of the plan of the Fransiscan
monastery in Krakow (1785)
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3.3. Viridarium Courtyard Analysis

3.3.1. Abbey of Royaumont

Aside from the analysis of monastery gardens and grounds, the
most important and iconic element that reoccurs in almost every
monastery is the patio, or Viridarium Courtyard garden. To dive
into this part of monastic garden design in more detail this part
of the analysis is separated from the broader monastery grounds
analysis.

The patio was the most developed in terms of composition,
wherein the exterior space was integrated into the architecture of
the surrounding buildings. The Viridarium was very ornate; it was
a place for walking, resting and contemplation.

The subject for this detailed inspection the Viridarium Courtyard
garden of the Abbey of Royaumont. This garden is a good example
of this element (Majdecki, 1972).

Abbey of Royaumont

Abbaye de Royaumont; 95270 Asnières-sur-Oise, France
A Cistercian monastery founded in 1228 to the North of Paris.
Located in the floodplains of the small river Oise, its larger grounds
consist of a collection of large ponds and streams. Remnants of its
extensive aquatic facilities.

3.3.2. Viridarium aspects

When taking the significance of the courtyard garden and the
repeated elements that occur in them it becomes possible to
formulate a list of essential elements that are iconic for such
courtyard gardens. These are supported by literature and can be
recognised in almost every historical courtyard garden design,
Located in the centre of the monastery, an enclosed Viridarium they are shown in image 28:
garden was surrounded by the cloister. Like a Roman peristyle
gardens in private residential homes, or public buildings of the city i. Symbolic value of plants was important in the Christian
tradition. Red roses represented Christ: Thorns for the Martyr,
surrounded by porticos on all sides, surrounding the central space
Red for his blood. Lily’s represented Mary; Ivy eternal life; etc
there was a palisade that offered protection and connected the
(Husti & Cantor, 2015; Majdecki, 1972).
courtyard to the rest of the monastery. In warmer climates these
ii.
Quadratum was symbolically significant: the “perfect figure”
were often open, like here in Royaumont. But in colder climates,
represented the four cardinal virtues (Landsberg, 2003).
like central and northern Europe, these palisades could be fitted
iii.
Palisades provided shelter and overview. Depending on the
with windows to protect against the elements (Majdecki, 1972).
geographic location they were open or windowed, depending
on protection required from the elements (Majdecki, 1972).
The garden was designed to represent Eden through symbolism,
iv.
Centrepieces were often fountains or wells. This went beyond
layout and planted herbs and flowers (Majdecki, 1972). It’s layout
the usefulness of water, fountains represented the holy trinity:
was mostly based on the division of geometrical surface; usually
Spouts, Flows and Pools (Landsberg, 2003).
in the form of a square or a rectangle (Image 27). The division
was highlighted by paths that intersected in the middle, dividing v. Accessibility to the other parts of the monastery and
surrounding gardens provided the monks with ease of access
the garden in quadrants. This shape goes back to ancient Persian
in the entire compound (Majdecki, 1972).
garden design. In the monastic tradition it represented the four
cardinal virtues: prudence, courage, temperance and justice vi. Further Christian symbols were likely present in the monastery
as well: Crosses, depictions of saints, biblical scenes and
(Landsberg, 2003).
possibly even relics (Landsberg, 2003; Majdecki, 1972).
In the centre of the paths there was usually a focal point. In the case
of Royaumont this was a small fountain. Fountains had a symbolic
meaning as well, the three states of water represented the holy
trinity: the bubbling, sparkling source or spout; the shallow,
moving sheet; and the still, silent pool. Though these too were
important to Persian thought (Landsberg, 2003). The centrepieces
could also be regular wells, trees or statues (Landsberg, 2003;
Majdecki, 1972).
The quadrants of the courtyard were filled with medicinal herbs,
used within the monastic and surrounding community, and
decorative plants that possess a symbolic value within the christian
tradition (Majdecki, 1972). Examples of these would be red roses,
representing the blood of the Martyr and the thorns of his crown,
or white lilies, representing the purity of faith and the Holy Mary
(Husti & Cantor, 2015; Majdecki, 1972).

v
iii

v

ii
i
ii

i
iv

i

v
ii

i

v
Image 27 | Viridarium garden plan of the Royaumont Cistercian
monastery (XIII century)
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Image 28 | Viridarium garden plan of the Royaumont Cistercian
monastery (XIII century)

3.4. Ordering Monastery Garden
Aspects
After analysing the five different monasteries, aspects of
monastery gardens that are present in almost all monasteries
have been identified. However, identifying these aspects does
not answer the question “Which principles within monastery
gardens can contribute to restorative environments within
urban spaces?“ without understanding why the presence of these
aspects contribute to the restorative qualities of a monastery.
To further dissect the underlying elements, it is important to
identify potential common qualities that these different elements
posses. This will be done in this part of the research.

Finally, there is one more category that is important to be aware of
in monasteries. As a place of worship, they were filled with spiritual
symbolism. Christian symbols were present in most monasteries
as well: crosses, depictions of saints, biblical scenes and possibly
even relics (Majdecki, 1972).
With this there are three important categories that underpin the
different aspects present within monastery design: Botanical
Productivity, Spiritual Symbolism and Spatial Ordening. There are
also some aspects that do not fall directly into one category but in
multiple. Image 12 shows a venn diagram of the three aspects and
the overlap between them.
On the intersection between Botanical Productivity and Spiritual
Symbolism there are aspects that sustain the monastic community
but also bear symbolic meaning:

Primarily, monastery gardens were almost always used for • The symbolic value of plants was important in the Christian
production to sustain the monastery and surrounding communities
tradition (Husti & Cantor, 2015; Majdecki, 1972).
needs. The extent to which this happened depended on the • Centrepieces were often fountains or wells. This went beyond
order that maintained the monastery (Majdecki, 1972). This is an
the usefulness of water, fountains represented the holy trinity:
important part in understanding the design of monastery grounds,
Spouts, Flows and Pools (Landsberg, 2003).
their botanical productivity was essential. Other aspects also link
Image 12 | A representation of the three major categories that
directly to this utilitarian orientation:
On the intersection between Spiritual Symbolism and Spatial contain the different aspects of the monastery garden.
Ordening is the aspect that has spatial value independent of its
• These gardens could have a large diversity of functions symbolic value, but is present because of it:
depending on the orders needs and were a combination of
smaller plots instead of one monoculture (Majdecki, 1972): • The Quadratum was symbolically significant: the “perfect
Crop gardens; Vinyards; Hop Gardens; Orchards; Herbularium
figure” represented the four cardinal virtues of Prudence,
(Hortus Medicus) for herbs and medicinal plants; Hospital
Courage, Temperance and Justice (Landsberg, 2003).
gardens (different from the Herbularium and secluded from
the main complex, to prevent spread); Cemeteries, sometimes Finally on the intersection between Botanical Productivity and
combined with Orchards, with fruit trees planted next to graves. Spatial Ordening is the aspect that facilitated the use of the
• Water streams and rivers were preferably next to the surrounding area but also supported the Botanical Productivity:
monastery for drinking, fishing, hygiene, brewing or power
(mills) (Majdecki, 1972).
• Garden plots, or quadrants, were often framed by a grid of
In addition to the botanical productivity that filled the contents
of the monastery grounds, the spatial ordering of the monastery
also possess some innate qualities independent of the content
of the garden. Protecting and supporting the monks in their daily
routines.
•
•

tree bordered paths. These defined the quadrants, provided
accessibility and helped contain pests and crop diseases
(Majdecki, 1972).

Palisades provided shelter and overview. Depending on
the geographic location they were open or windowed when
protection from the elements was required (Majdecki, 1972).
Accessibility between the different gardens and buildings of
the monastery grounds was important to support the monks
in their daily routine. Creating a network of the monastery,
surrounding gardens and broader compound easily accessible
by foot (Majdecki, 1972).
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3.5. Attaching Restoration Theories

3.5.1. Symbolic Restoration Theory and
Affects

With the ordering of the different aspects of monastic design it
becomes possible to place them in the wider context of scientific Experiments have shown that overt display of religious symbols
theory regarding the restorative qualities of space and place. This has a beneficial restorative effect on strongly practitioning
is visualized in image 29.
believers of the corresponding religion. However, on individuals
that participate less strongly this effect was significantly lower.
To understand “Which principles within monastery gardens Moreover, individuals who did not identify with the applicable
can contribute to restorative environments within urban religion showed negative restoration when in the presence of
spaces?“ it is important to know how these aspects of monastery overt symbolism. (Bilewicz & Klebaniuk, 2013)
gardens can be connected to Environmentally Psychological
principles.
The effects of visual elements are not only dictated through
religious symbolism however. Their shape itself may have
an inherent quality to it. Research on preferential views and
geometrical fractals (Salingaros, 2012; Hägerhäll, Laike, Taylor et
al., 2008; Hägerhäll, Purcella, & Taylor, 2004; Taylor, 2006); the
physiological stress and perceptual responses to the complexity
of visual fractals in nature, architecture and art (Salingaros,
2012; Joye, 2007; Taylor, 2006; S. Kaplan, 1988); and predictable
occurrences of patterns in nature (Bejan & Zane, 2012) show that
this inherent quality is possible.
Research by Joye (2007), Taylor (2006) and Hägergall et al
(2004; 2008) has repeatedly made connections between fractal
geometries in nature and those in art and architecture. In addition,
Salingaros (2012) explains that there are differing opinions over
which specific fractal dimension is ideal for creating a positive
health response. He questions if such an optimal ratio exists and
if it is even important to identify it as a narrowly specific metric
or design guideline. A different angle is to evaluate the hierarchy
of iterations of fractal geometry. Embedded fractal designs
expressed as a third iteration of the base design are more likely
to achieve a level of complexity that facilitates stress reduction
(Salingaros, 2012).
While mid-range fractal dimensions may be preferred, at the
further end of the fractal dimension spectrum they can also be
detrimental. Hägerhäll et al. (2008) and Taylor (2006) identified
Image 29 | A representation of the three major categories that
that overly complex environments can induce psychological stress
contain the different aspects of the monastery garden, but
and, in extreme cases, nausea. A balance needs to be established
showing them as a part of broader scientific theory.
between complexity and order (Kellert, 2008). To facilitate stress
reduction, fractal structures with iterations of three will have a
greater impact than a limited design of two iterations (Salingaros,
2012). Fractal geometries with a mid-range dimensional ratio
between an 1.3 and 1.8 relative scale are generated in nature with
relative profundity. They should be should be more readily applied
to architecture, design and artwork from realistic to abstract to
generate a positive health response (Joye, 2007; S. Kaplan, 1988).
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3.5.2. Botanical Restoration Theory and
Affects
A well known affect of gardens is the connection between natural
environments and their influence on human psychological wellbeing. There is evidence going back for decades that interacting
with nature, in a large variety of ways, has restorative and stressreducing effects on humans affective, physiological and cognitive
processes. (Laumann et al, 2003; Berman et al, 2008; Moore, 1981;
Verderber, 1986; Ulrich, 1981; Ulrich 1984; Ulrich, 1993; Ulrich &
Dimberg, 1991; Ulrich et al, 1991; Kaplan & Kaplan, 1989; Kaplan S,
1995; Hartig et al, 1991; Parsons, 1991; Tennessen, 1995).
An evolutionary perspective implies that adaptive responses to
unthreatening natural settings should include quick-onset positive
affects and sustained intake should have a positive effect on
perceptual sensitivity; in physiological terms this would often be
a para-sympathetically dominated response, that included heart
deceleration, similar to the observed response to natural settings
(Ulrich et al, 1991).
However, there is a difference to be observed when comparing
natural settings amongst each other. Biodiversity positively
correlates with perceived well-being and psychological
restorativeness (Carrus et al. 2015; Wood et al. 2018; Fuller et al.
2007; Hoyle et al. 2017; Dean & Weinstein 2011; Sandifier et al.
2015). This is relevant for any setting, but in particular for urban
green settings (Carrus et al. 2015; Wood et al. 2018).
Though all perceived biodiversity shows increased mental benefits,
these are even more pronounced when animal biodiversity,
specifically bird species, is added to vegetation biodiversity (Fuller
et al. 2007). A relevant aspect to this phenomenon is perceived
species richness. Measured restorative qualities does not correlate
fully to actual biodiversity (Dallimer et al. 2012; Southon et al.
2018), rather it is suggested by some researchers that perceived
species richness is more important. This effect was the strongest
in plant biodiversity. The restorative qualities of bird and butterfly
diversity were less impacted by this effect (Dallimer et al. 2012).
Biodiversity can influence human health through multiple direct
or indirect pathways (Clark et al. 2014). Clark et al propose that
biodiversity can also indirectly influence human health through
cultural pathways; loss of biodiversity affects the provision of
cultural goods, which reduces human opportunities to realise
the cultural value attached to those goods and, consequently,
negatively influences human well-being and, consequently, health
(Clark et al. 2014). This is one benefit among many others not
directly related to mental well-being, like supporting a robust
ecosystem for providing food, providing recreation and other
cultural activities in addition to providing cultivable medicines
(Gascon et al. 2015).

Aside from the direct or indirect restorative benefits of biodiversity
on human mental well-being, species richness can also directly
affect human health through other routes. For example, through
the regulation of the transmission and emergence of diseases
or via pollution control (Clark et al. 2014). More importantly, in
regards to the psychologically restorative effects of species
richness, biodiverse sites may increase satisfaction. Observing
biodiversity relates to an individual’s overall sense of ecosystem
health and balance, promoting feelings of stability and continuity
(Buijs, Fischer, Rink & Young, 2008; Fischer & Young, 2007).

3.5.3. Spatial Restoration Theory and Affects

As mentioned before in chapter 2.5, about the restorative effects
of the urban environment, a network of individual distinct
spaces connected within a short walking distance is beneficial
to psychological well-being (Thwaites et al., 2005; Yeang, 2000).
Having different spaces with a specific purpose connected to each
other and accessible with ease to the individual traversing the
network, in peoples case pedestrians, enhances the coherence of
the network as a whole and make it feel as one whole (Pasini et al.,
2014; Alexander et al., 1987; Hillier, 1996; Salingaros, 1999). This
In addition to the aspects already mentioned above, human interconnectedness of the grounds while still alternating between
edibility also plays a role in the quality of natural spaces. Edible different types of space results in a network of spaces that invoke
Forest Gardens in Urban Green spaces have a large variety of a soft fascination, increasing the perceived restorativeness of the
benefits. As a community garden they can have distinct socio- area as a whole (Kaplan and Kaplan, 1989; Kaplan, 1995).
economic benefits (Stoltz and Schaffer, 2018). Research has
shown that people who are involved in urban gardening and An additional effect of the spatial arrangement of an environment
have access to fresh produce have reported better mental well- is perceived safety. Perceived restorativeness and safety are
being (Armstrong, 2000). Other investigations have shown that influenced differently by the arrangement of permeability
the percentage of public oriented yards with vegetable plants depending on the surrounding setting. Areas enclosed by
had a positive correlation with the psychological well-being of vegetation have restorative qualities when in an urban setting
neighbourhood residents when compared to non-edible yards (Grahn & Stiggsdotter, 2010; Nordh & Østby, 2013), where their
(Brogan & James, 1980). And when compared to similar non-edible restorative potential is correlated on a positive level to the degree
gardens, Edible Forest Gardens were reportedly more beneficial of closure to urban view (Hauru et al. 2012). The effects of a
to well-being (Stoltz and Schaffer, 2018).
decrease locomotive permeability were outweighed by increased
Flora and Fauna are not the only contributing factors to the positive
qualities of natural areas. It is well documented that people have
a visual preference for and positive emotional responses to
environments that possess water elements (Biederman & Vessel,
2006; Ulrich, 1993), especially when the water is perceived as clean
(Orians & Heerwagen, 1993). Reported effects are a reduction
in stress, increased feelings of tranquillity, a lowering of blood
pressure and heart rate, and recovered skin conductance related
to exposure to water features (Alvarsson et al., 2010; Pheasant et
al., 2010; Biederman & Vessel, 2006). In addition to this, improved
memory restoration and concentration are results from naturally
complex and fluctuating visual stimuli like water (Alvarsson et
al.,2010; Biederman & Vessel, 2006)

perception of refuge and perceived safety was not influenced
negatively.

In a Park environment the decreased locomotive and visual
permeability proved to make the area be perceived as being less
safe, which is supported by other studies (Jorgensen et al., 2002).
More specifically, it has been shown that the sealing of the space
implying decreased perceived movement space and physical exit
routes only decreased the perceived restorativeness of the place
(Stamps, 2005a; Stamps, 2005b). In Urban settings the introduction
of enclosing vegetation can increase the perceived restorativeness,
by obscuring urban views, especially when locomotive and visual
permeability are not drastically changed.

This is further supported by Alvarsson et al. (2010) and Pheasant et
al. (2010), who showed that after psychological stress, physiological
recovery of sympathetic activation is faster during exposure to
pleasant nature sounds compared to less pleasant traffic noise
of lower, similar, or higher sound pressure level. Increased
perceptional, physiological and psychological responsiveness is
recorded when multiple senses are stimulated at the same time
(Alvarsson et al., 2010; Hunter et al., 2010).
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3.6. Following the Thread
When comparing all these theories next to each other a pattern
seems to emerge, as visualized in image 30. Something that all
of these different elements seem to share. All elements seem to
indicate that when the surroundings promote the perception of
continuity, safety and sustainability of life, then the environment
supports Attention Restoration and psychological well-being.
This has already been hinted at before in regards to the
psychologically restorative affects of species richness: Biodiverse
sites may increase satisfaction as observing biodiversity can relate
to an individual’s overall sense of ecosystem health and balance
and promote feelings of stability and continuity (Buijs, Fischer,
Rink & Young, 2008; Fischer and Young, 2007). In extension of this,
biodiverse gardens with edible crops not only suggest that this
is an environment that can support a healthy ecosystem, it is an
ecosystem that can support human life.
A similar aspect is present with the affect the presence of clean
water. Water insecurity not only has potential physical well-being
risks but it also negatively affects the mental health of the people
impacted by the threatened water supply (Wutich & Ragsdale,
2008; Tallman, 2019).
This also relates to the positive affect of the feeling of Connectivity
and Extent. Giving the individual a sense of scale, where if the
current space can not provide that which the individual needs to
thrive with the access to other places within the same network
the chances increase that this need can be fulfilled elsewhere
(Thwaites et al, 2005). For areas on a smaller scale, perceptions of
freedom of movement and visual access within a space play a role.
Spaces providing refuge, while still maintaining a visual overview
and opportunities to exit have a higher perceived restorative
affect (Jorgensen et al., 2002; Grahn & Stiggsdotter, 2010; Nordh &
Østby, 2013; Stamps, 2005a; Stamps, 2005b).
Connectivity also transcends the geographic dimension and also
connects to the temporal connection. The presence of elements
connecting the individual not only on a geographical sense but
also in a temporal one have been shown to positively affect human
psychological health. When viewed in the context of ecosystem
sustainability, this can indicate a sense of continual stability.
Mature trees indicate an environment stable enough to support
that trees ecosystem over time, historical buildings indicate an
environment stable enough to support human life over time.
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Image 30 | A representation of the three major categories that
contain the different aspects of the monastery garden, showing
them as a part of broader scientific theory, and in turn all being
eclipsed by an underlying pattern.

3.7. Formulating Preliminary
Design Guidelines

Edibility

Promote the presence and experience
of edible species

The perceived restorative benefits of plants
Taking the lessons learned through this research on design
is increased if these plants can be used for
chapter, a visual representation of which is shown in image 32,
consumption by the observer. The presence
makes it possible to formulate research based design guidelines
of, for example, observable herbs, fruits and
that increase the restorative potential of a manmade design.
Doing so is a first step towards answering the main research nuts in an area has a positive mental effect on the perceiver.
question: “What design guidelines connect knowledge from
monastic contemplative principles to networks within urban
Water
landscapes to make a restorative urban network possible?“
Promote the presence and experience
In no particular order, these following design guidelines have been
formulated as a result of this chapter of research on design.

Plants

Promote the presence of flora in the
environment
This design principle is already widely
known, but its importance should not be
underestimated hence its inclusion. In
addition to the direct environmental effects
plants provide, such as enhanced air quality and regulating heat
island effects, they also have a restorative effect on observers.

Biodiversity

Promote the presence and experience
of biodiversity within both flora
and fauna species present in the
environment
The positive effects of plants in an
environment are enhanced when there is
diversity within the species present. This is true for both direct
environmental and mentally restorative effects. Animal life should
not be ignored in this, as the perceived presence of pollinators and
birds also adds to the restorative qualities of the environment.

Agedness

Promote the preservation and
experience of aged elements in the
form of historical structures and
mature trees
Making continuity of the place visible
increases the perceived restorative potential
of said place. Mature trees and other plants indicate a sense of
stability and can induce a reduction of stress in the observer. This
process also accounts for continuity of human presence through
historical buildings and elements. As such making these elements
perceivable in an area increases the mental health benefits it
provides.

of water and drinkable sources of water

Aside from the effects water has on the
environmental conditions, observable
presence of water has beneficial mental
health qualities. These are enhanced when
the perceived cleanliness of the observed water is better. As
such, clearer and flowing water should take preference when
introducing water in the environment. Maximum effect is
reached if this water is also consumable to the observer.

Seclusion and Safety

Promote the feeling of seclusion and
safety, using the principles of prospect
and refuge

Image 31 | A representation of the three major categories that
contain the different aspects of the monastery garden and
showing them as a part of broader scientific theory, showing that
some aspects are larger contributors to restorative potential.

Creating harmony between visible and
movement access to and from a place, and
Interconnectedness
visible and movement shelter in a certain
Promote the interconnectedness of
place, results in increased restorative potential. This is a delicate
diverse networks on multiple scales
balance where too much seclusion feels as if the observer is being
Connecting networks of different scales
surrounded by barriers, and too little makes one feel unprotected.
between each other facilitates appropriate
Vegetation as either a visible or accessibility barrier reduces
access to the spaces present within the
the perceived restrictive effect when compared to constructed
area. Making certain smaller scale networks
elements, and having movement barriers while maintaining visible
are
well
connected
amongst
each other and attaching them to
access has a reduced confining effect. Balancing these properties
within a certain space results in a positive effect on the perceived larger scaled networks so that transitions between them are
uncomplicated. For optimal restorative potential emphasis needs
restorative potential of the place.
to be placed on human accessibility of strong smaller scale
networks, with largest scale networks being more tentative though
Spatial Diversity
still accessible.
Promote the presence of diverse

spatial configurations and connections
between them

Fractal patterns

Promote the presence of fractal organic
patterns

Facilitating a network of distinct spaces,
within short walking distance from one
another in the urban fabric, adds to the
Repeating details and patterns on different
extended beneficial potential of the area. When the different
observable scales have a beneficial effect on
spaces facilitate distinct locational, transitional and directional
the observer. Natural elements often have
characters this beneficial potential is increased. Creating an
intrinsically fractal qualities, but introducing
extended fascinating environment encouraging restorative and them in built elements can improve the restorative qualities of
fascinated exploration.
these elements.
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4. Research through
Design

4.1. Implementing Design
Guidelines

As mentioned by Prominski (2017), implementing design guidelines
should be done through the expertise of the designer. The design
In this chapter the research approach Research through Design guidelines are not a manual. They require implementation by
method will be elaborated upon. The previous chapters introduced a professional designer to be adjusted to a designs situational
environmental restoration theory and the Research on Design challenges and conditions to be successful.
approach. Knowledge was developed on the restorative elements
within monastic design principles. Linking the knowledge of those As such this research is not going to go into detail on how the
elements to scientific theories of restorative processes then proposed guidelines need to be implemented. Though using these
delivered guidelines that help connect how these principles can design guidelines is reliant on understanding how they affect the
be applied outside the monastery garden.
restoration of attention, forming this understanding is what this
research has focussed on until this chapter.
These guidelines are the aimed recommendations for this thesis,
in line with it’s overall goal of providing research outcomes that In this chapter the understanding behind the proposed guidelines
can inform the design process; and a significant step towards will be implemented in the design of a case location. In line with
answering the main research question.
writings by Swaffield (2017), the case study will serve as a testing
environment of the proposed guidelines. The outcomes of the
To answer the main research question however, there is one guidelines implementation in the case location will be documented
more sub-research question that needs to be answered: “How and expanded upon as the different design elements are discussed
can networked restorative spaces be designed for the urban in the later parts of this chapter.
setting?“. It is crucial to implement the design lessons gained
through design, and more narrowly involve the knowledge gained It is however not enough to document which decisions were
in the design process. By doing so a bridge can be made between made, the results of these decisions need systematic examination
academic knowledge gained earlier and design applicability, in to assess if they have achieved their goal.
this case study for the urban setting.

4.2. Assessing Perceived
Restorative Potential

The oldest of the methods mentioned is the Perceived
Restorativeness Scale, or PRS, developed by Hartig et al. in
1996 . Subsequently in 1997 they refined the method to a final
questionnaire of 26 items measuring four components of a
restorative setting: Being Away, Fascination, Compatibility and
Coherence. The latter being related to the Extent component
formulated by Kaplan and Kaplan (1989).
This method is not without criticism however. As mentioned
by Laumann et al. (2001), Herzog et al. (2003) and Pasini et al.
(2014), the method diverged from the components formed by the
Kaplans. Not only that, the results were skewed towards two of
the components having significantly higher influence then others.
This in itself is not a criticism of the method, since it might indicate
shortcomings in the Attention Restoration Theory used as a basis.
But inconsistency of question phrasing between the component
relevant questions, as also pointed out by Laumann et al. (2001),
makes this tool less objective. As a response to this criticism
Laumann et al. formulated their own method (2001).
Their method however also has met with criticism. Herzog et
al. (2003) pointed out that the Restorative Components Scale
developped by Laumann et al. (2001) also diverged from the
Kaplans’ ART. Though they kept Extent as described by Kaplan
and Kaplan, they split Being Away into two separate components:
Novelty and Escape (Laumann 2001). Herzog et al. (2003) criticised
both approaches by Hartig et al. (1997) and Laumann et al. (2001)
for deviating from the ART definition of Kaplan and Kaplan (1989)
and making it harder to harmonize results between the different
approaches (Herzog et al. 2003).

This in turn led Herzog et al. (2003) to create their own method of
assessing the perceived restorative potential and preference of the
environment. Their approach differed from the earlier approaches
To examine the results of the proposed design guidelines’ however, as they acknowledged that both Hartig et al. (1997)
implementation in a systematic way a constant measure is and Laumann et al. (2001) succeeded in yielding satisfactory and
needed. Since the goal of this research is to improve the attention reliable instruments. Herzog et al. (2003) formulated four Primary
restorative quality of a location, the measure needs to asses questions, each encompassing a component of the ART by Kaplan
and Kaplan (1989). In addition to this they formulated another
precisely these qualities.
four questions related to secondary predictors of environmental
preference, of which they then discarded two during the analysis
4.2.1. Assessing the Methods to measure
of their experiment as those failed in predicting any preference or
Restorative Potential of Environments perceived restorative potential (Herzog et al. 2003).
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In the field of environmental restoration research several different
methods have been developed to measure exactly these restorative
qualities: Hartig et al. (1996; 1997a; 1997b), Laumann er al. (2001),
Herzog et al. (2003) and Pasini et al. (2014) are several authors
whom have already been mentioned earlier in this research.
Though all authors build upon the Attention Restoration Theory
framework outlined by Kaplan and Kaplan (1989), all authors have
their own method to measure restorativeness. Criticism has been
levelled against each of the methods, and several attempts have
been made to remedy these perceived shortcomings through the
years. Resulting in these different approaches.

One criticism on the method by Herzog et al. (2003) however is
that their simplification also reduced the reliability of the results.
This is something that they concluded themselves. The method
they formulated is valuable, in that it significantly reduces time
constraint of the method . Thereby the possibility opens up to
more efficiently incorporate more participants and items in an
experiment, even though individual results become less reliable
(Herzog et al. 2003).
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Their focus on the psychometric properties of the individual PRS
items result in questionnaire results that have a detailed rationale
and are also more objective. The invariance of the results are strong
across countries and strict across genders, with final PRS scores
of tested environmental categories being in line with established
knowledge on environmental preference (Pasini et al. 2014).
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To make the results of the different PRS-11 items visible in a glance
they will be plotted in a dodecagonal radar chart with seven levels,
as illustrated in Image 33. Here the most inner level indicates the
visualized space not representing the corresponding statement at
all, meaning a score of 0, and the utmost outer layer indicates the
design section representing the statement completely, meaning
6. Surrounding the perceived restorative potential radar chart
Though none of the described methods are without criticism. For the categories that the statements belong to are shown, giving at
the purposes of this research the PRS-11 developed by Pasini et al. a glance an overview of which category the design section most
(2014) is the most suitable. Not only is their method based on the embodies. Below, in Image 32, an example radar chart is shown.
PRS developed by Hartig et al. (1997), which in itself was already
refined and validated (Hartig et al. 1996; 1997a; 1997b), the goals
of Pasini et al. refine the PRS even further (2014).

3

Aw

These eleven items are statements to which the following
question can be asked: “How much does this statement apply to
my experience there?”. The answer is indicated on a 7 point Likert
scale which starts at 0, meaning not at all, and ends at 6, meaning
completely. The results of the PRS-11 not only give an indication
of what the perceived restorative potential of a certain section of
the design is, they also indicate in which area’s the qualities of the
space lie.
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This brings us to the final approach formulated by Pasini et al.
(2014). Their method is a result of their critique against the PRS as
developed by Hartig et al. (1997). During earlier assessment of the
26-item PRS, comparisons with 5 item scales suggested that the
number of items is not the only relevant aspect, but that also their
meaning needed review (Passini et al. 2009). The lack of detailed
rationale for the development of PRS items by Hartig et al. (1997)
and as a result questionable validity of the individual items led
Pasini et al. to asses and refine the method (Pasini et al. 2014).
As a result they set out to shorten the PRS and to establish the
psychometric properties of the method in a more robust manner.
Through cognitive interviewing and selecting for invariance in
answer results, Pasini et al. formed a modified PRS-11 scale that
was shorter and had a higher accuracy while being independent
of a subjects gender or nationality (Pasini et al. 2014).
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Image 33 | The base Radar Chart showing the arrangement of the
eleven items of the PRS-11, indicated by 1 until 11 along the edge,
and levels of the seven point scale; being 0 to 6 indicated by ‘I’ until
‘VII’ from the centre outward.

The PRS-11
Fascination

4.2.2. Assessing the Restorative Potential of
the Design Guideline Implementations

1. Places like that are fascinating
2. In places like this my attention is drawn to many
interesting things
3. In places like this it is hard to be bored

During the subsequent parts of this chapter the Perceived
Restorative Scale 11 as formed by Pasini et al. (2014) will be used
to assess the Perceived Restorative Potential of the design. Due
to resource limitations the assessor of the Perceived Restorative
Potential will be the author of this research, hence the need of
an objective invariant method and the in depth assessment of Image 32 | An example Radar chart filled in with the results of the
PRS-11.
measurement tools in the previous parts of this chapter.

Being Away

The PRS-11 consists of eleven individual items as shown in image
34. These items are divided among three categories based on the
Attention Restoration Theory (Kaplan & Kaplan, 1995; Herzog et al,
2004) . The categories are, as explained in chapter 2.4: Fascination,
Being Away and Extent

7. There is a clear order in the physical arrangement of
places like this
8. In places like this it is easy to see how things are
organised
9. In places like this everything seems to have its proper place
10. That place is large enough to allow exploration in
many directions
11. In places like that there are few boundaries to limit
my possibility for moving about

Extent

Two shapes are present: a grey shape and a coloured shape.
The grey shape indicates the current situation, which performs
averagely across the different indicators. The coloured shape
shows the adjusted design situation, indicating a slight increase
in multiple Extent indicators, but a slight decrease in a Fascination
and Being-Away indicator. Overall it indicates the restorative
potential has increased, but this example is not a direct and
absolute improvement.

4. Places like that are a refuge from nuisance
5. To get away from things that usually demand my
attention I like to go to places like this
6. To stop thinking about the things that I must get
done I like to go to places like this

Extent

Image 34 | The PRS-11 as formulated by Pasini et al. (2014)
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4.3. Identifying Archetypes within
the Case Study Location

N

0m

500m

The design case study location of Leiden has been introduced
in the first chapter of this report. Where its history and current
situation have been expanded upon. In this chapter it will be
investigated how networked restorative spaces can be created
within the setting of this cities centre. To this end understanding
of the currently present urban network is important.
When considering the cities history and current use, certain
archetypes can be identified in the public spaces within the
city centre of Leiden. These archetypes fall under three broad
categories: mercantile areas, connective areas and leeward areas.
To illustrate where these archetypes are present they are projected
on an aerial view of the city centre in image 35.
Firstly, the mercantile areas. These spaces have the highest
density of shops and services, and are primarily located along the
riverbanks or are situated parallel next to it. These areas are also
freed of car traffic, completely dedicating themselves to shopping
pedestrian customers. The waterfronts along these areas also
stand out among the others in the city, as they are arranged
to serve as terraces for the high density of catering businesses
present.
Secondly, connective areas. These are spaces that are mainly used
to move through the city. These streets let people flow through
the centre. The most intensely used streets are not located along
current canals, but are former canals filled in to create roads for
traffic. The main canals are also part of the network along which
most people traverse the city centre, but are not as highly used as
the primary connective archetype. However, these canals are the
backbone of the water traffic and are lined with historical trader
mansions. A characteristic all connective areas have in common is
that they are all wider then the surrounding buildings are tall.
Not unimportant are also the parking spaces needed to facilitate
accessibility by car to an otherwise car free area. Two of these
locations, at the North and South, have already been realised as
part of the cities accessibility goals. Creating large underground
parking garages, above which small but spacious parks are being
created. Developing a third location on the eastern side as part of
the re-development of an old factory into a residential area would
create ample capacity to realise a fully car free city centre.
As the third category of archetypical spaces, there are smaller
scaled areas that are more calm. More highly used, larger scaled,
connective streets funnel traffic around these areas. Like leeward
spaces in a stream, sheltered from the main flow. These areas
often still have the occasional shop or cafe, but on a much lower
density compared to the mercantile places in the city. These areas
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Image 35 | Archetype map of the inner city of Leiden. On the next page examples and legend are given of these archetypical spaces.
are well suited to slow down visitors, but within these leeward
areas a distinction can also be made.
Along the outer Singel canal, the spaces are oriented towards it
and much of the spaces next to the canal are used as a park.
Though currently still fragmented, as mentioned in the first
chapter of this research, these spaces are being transformed into
a continuous Singel park.
At the heart of the city centre, the leeward spaces are situated
around iconic buildings. Enclosed by connective roads and canals
these quieter areas have at their core a clear landmark: either
one of the cities large churches or the cities fortress.

The other areas have a dense network of streets and alleys, making
them ideal to wander through. Allowing visitors, and especially its
residents, to slow down and connect with their surroundings.
These archetypes assist in understanding what role certain spaces
play in the larger network within the city centre and beyond. The
qualities of these spaces can be used, and emphasized, to create
distinct and diverse spaces. At the same time this will strengthening
the interconnectedness of the urban network. By making spaces
that are part of different archetypes within the network more
recognisable and appropriate for their intended use.

Waterways

Both an example of Waterways
within a Wander Leeward Area

Parking Locations

P
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Primary Canals

An example of

Singel Leeward Area

An example of a

Connective Areas

An example of

Wander Leeward Area

An example of a

Mercantile Areas

An example of

Iconic Leeward Area

An example of a

4.4. Analysing Design Guideline
Implementations
In the previous part, the design area of Leiden has been
introduced and analysed on the scale as shown in the areal view
of the city centre in image 36. The scale of the spaces within the
urban landscape however invites a close look when designing the
streets, squares and spaces that form it. As such, a focal point
is chosen to design in detail several archetypical spaces that are
present throughout the city. For this detailed look a design area is
chosen in the south-west of the city centre: the square around the
Pieterskerk and the connected roads to the Witte Singel, where
historically a gate, called the Koepoort, was located.

‘Wandering Leeward’ area that reaches towards the enclosing
Singel canal. These archetypes also correlate to the types of space
identified by Thwaites et al (2006).

As such, the design has three focal locations. The first is the
Pieterskerkhof, the square surrounding the Pieterskerk. It serves
as an example of an ‘Iconic Leeward area’, and a locational space
typology. The second is the Doezastraat, a street between the
Rapenburg canal and the Witte Singel. It serves as an example of a
street within a ‘Wandering Leeward area’, and also is a directional
space typology. The third is the junction of the Nieuwsteeg and the
This area, shown in Image 37, encompasses different archetypes Rapenburg, next to Nieuwsteegbrug and the Kamerlingh Onnes
of space that reoccur in Leiden. Specifically: a square surrounding Gebouw. It serves as an example of a transition between an ‘Iconic
a city icon, an edge between a busier canal and enclosed ‘Iconic Leeward area’ and a main Canal, and a transitional space typology.
Leeward’ neighbourhood, and a connecting street within a

N
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Image 36 | An aerial view of the city centre of Leiden. In which the design area
is highlighted.
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Image 37 | An aerial view of the design area, encompassing the square
around the Pieterskerk and the connected Nieuwsteeg and Doezastraat to
the Witte Singel where historically the Koepoort was located.

Pieterskerkhof

Nieuwsteeg

Doezastraat

A locational space; focus on productivity, order,
restfulness and seating.

A transitional space; focus on passage, shelter,
patterns and greenery.

A directional space; focus on greenery and
continuity while also incorporating edibility.

The square is situated within a block of more sheltered spaces.
Larger more accessible streets surrounding this place where
streets are narrower naturally create a leeward area surrounding
the Icon in the centre.

The Nieuwsteeg connects the leeward block with the Rapenburg,
a canal street historically and currently more in use for movement
across the city. It is the border between a Leeward area and a
Connective space.

It connects more inner parts of the city centre to the outer Singel.
It is however not an intensely used street. This space directs
movement along its length, but is in a more leeward area that
should invite wandering as well.
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Image 38 | Birdseye view of the Pieterskerkhof design during a festival in the city. Currently aimed at the 3rd of October ‘Leidens ontzet’ fair. The view is towards the east from above Kloksteeg 12.

25

N

N

Pieterskerkhof
Square around the
Pieterskerk.

0m
Image 39 | Satelite view of the Pieterskerkhof design

Frame the locational space,
emphasizing it as a place

Incorporate a water feature,
facility drinking fountain.

Maintain the iconic feature

Incorporate planting features
with biodiverse flora

50m

4.4.1. Pieterskerkhof
The Pieterskerkhof is the name of the square surrounding
the Pieterskerk. It is the center of a neighbourhood which is
characterised by it’s more narrow streets and alleys. Surrounded
by wider streets that funnel away more intense traffic, this
neighbourhood is an example of an area that is a ‘lee’ within the
city. It exhibits more calm qualities within the bustle of the city.
But most importantly this area is centered around its central icon:
the church. Though this neighbourhood is unique, the pattern of
a leeward block containing an iconic structure is an archetype that
is present elsewhere as well, as already talked about in earlier
parts of this report.

The design for the square around the church has as its primary
focus the historical icon that is at its center, to connect the visitor
to the history of the space. Additionally, to provide a spatial
diversity to the neighbourhood and possibility of events, the
spaciousness and openness of the square needs to be maintained.
The clear overview of the squares areas will be complemented by
seating arrangements that are more sheltered, and the locality
will be emphasized by a frame of trees surrounding the square.
Maintain the spaciousness of
To enhance the restorative qualities of the square even more,
the place
biodiverse planting beds are created and water will be added.

Provide shelter and resting
places

26

Image 40 | View of the western part of the Pieterskerkhof square, view towards the east-south-east next to Pieterskerkhof 10-2.
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Image 42 | View of the current situation of the western part of
the Pieterskerkhof square

Image 41 | View of the western part of the Pieterskerkhof square with highlighted design elements.

The uniform paving of the floor is diverted from in a semicircle
around the churches’ main western portal (Image 41, 1). The
semicircle serves to emphasize the Pieterskerk. The pattern within
the semicircle is based on fractal patterns found in nature, and the
pattern is repeated in the tree mirrors of the trees that surround
the square.
On the north-side of the western plaza a water element is created,
framing that edge of the plaza (Image 41, 2). On the east side of
the element there will be a fountain from which a small constant
stream of potable water pours into the pool, replenishing it. This

fountain adds to the restorative qualities of the square, while
also mirroring the function of fountains in monastic design by
providing drinkable water and a sprinkling spout.
Directly adjacent to the church are also visible more seating
arrangements and planting beds. But a different part of the square
will be focussed on to take a more in depth look at these features.

Extent
N

The most characteristic area of the square is its western part.
Located in front of the Pieterskerks’ narthex, its front entrance,
it is the largest open space of the square. This openness needs
to be maintained for several reasons. The main reason is to
provide a contrasting spatial configuration to the smaller streets
and alleys that branch from the square and spread through the
neighbourhood. The secondary reason is to provide an open space
for events that take place in the city on a regular basis. Though
this square is not the focus of weekly markets that take place in
the city, it is used multiple times a year for fairs and celebrations.

Pieterkerkhof

The main western space, in
front of the Pieterskerk.
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Image 43 | View of the northern side of the Pieterskerkhof square, view towards the east next to Pieterskerkhof 10.
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Image 45 | View of the current situation of the northern side of
the Pieterskerkhof square.
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Image 44 | View of the northern side of the Pieterskerkhof square with highlighted design elements.

This spatially smaller area demands a different approach then the
western side of the church. The frame of trees surrounding the
square takes shape as a screen of linden, Tilia europaea ‘Pallida’.
These espaliers are already present along parts of the eastern
square, but they will be extended further (Image 44, 1). Their main
purpose is to frame the square, emphasizing the locality of the
area. At the same time they provide some more green volume
along the edge of the square.
Around the church, plants will be introduced in a different way.
Currently it is already a church garden, but it is separated from
public access by fences forming a stark division between public
and semi-public space. The design aims to cross this border by
introducing large planting beds along the north, west and south
sides of the Pieterskerk, with a small bed on the east side. These
planting beds are inspired by the layout of planting beds used
in monastery gardens to grow herbs and sometimes decorative

plants. The large rectangular beds follow the shape of the church’s
buttresses, extending a regular grid around the church that extends
slightly beyond the fences. As a result these herbal beds connect
the public and semi-public spaces by crossing over. The planting
beds will be edged by hedges of Fagus sylvatica, protecting the
plants within and emphasizing the shape of the beds (Image 44,
2).
The planting beds and their hedges fulfil another function aside
from adding to the greenery and biodiversity. On the public edges
of the planting beds seating arrangements are made (Image 44,
3), as can also be seen in the arrangements on the western and
southern sides, the former of which can be viewed on the previous
pages and the latter will be elaborated upon in the next.

Extent
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To the north of the Pieterskerk the space of the square takes on a
narrower form. Between the surrounding houses and the church
garden the square has more in common with a street then an
expansive urban plaza.

Pieterskerkhof

Northern side of the square,
adjacent to the Muskadelsteeg.
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Image 46 | View of the southern part of the Pieterskerkhof square, view towards the east from Kloksteeg 16
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Image 48 | View of the current situation of the southern part of
the Pieterskerkhof square, also known as the kloksteeg
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Image 47 | View of the southern part of the Pieterskerkhof square, known as the kloksteeg, with highlighted design elements.
The southern side of the square goes by the name of the Kloksteeg.
It takes the reduction of space as could be seen on the northern
side of the square and takes this even further. The spaciousness
is similar to a narrow street or a wide alley. Due to the restraints
in space the frame of trees is not present on this side, to maintain
accessibility (Image 47, 1).

Within the planting beds surrounding the church there will be
a mixture of plants, and taking more inspiration of monastic
garden principles a focus will be on herbs that are edible or have
a medicinal component (Image 47, 3); In addition, already existing
trees, shrubs and bushes will be preserved in the design, to add
to the diversity and maintain mature vegetation. Plants like the
Digitalis Purpurea (common foxglove) with their high stalks of

Extent
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blooms add some vertical color among the trees and shrubs, while
for example Allium schoenoprasum (chives), Armoracia rusticana
(horseradish) and Lamium maculatum (dead-nettle) provide color
and groundcover. In addition plants like Thymus vulgaris (thyme),
Rosmarinus officinalis (Rosemary) and Melissa officinalis (lemon
balm) add even more diversity while also attracting pollinators like
bees and butterflies to the gardens. The results are planting beds
Just as on the northern side, the south side of the church is flanked that not only diversify the plant life, but also encourage diversity
by planting beds extending from the church gardens to the public within local small fauna. Ultimately contributing to the quality of
space. The placement of the seats on the edge of the planting beds the spaces surrounding them.
provide the seats with a sense of security. The seats are sheltered
from the back by the hedges and the planting beds (Image 47, 2),
providing refuge and allowing for a clear overview of the space
while still being near the vegetation.

Pieterskerkhof

The southern side of the
square, also known as the
kloksteeg
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Image 49 | Birdseye view of the Doezasteeg design, view towards the south from above the Nieuwsteegbridge.
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The Doezastraat is a wide street stretching between the Rapenburg
canal in the inner city to the Wittesingel surrounding the city centre.
The street is a rarer case within the city centre as it is a two way
street with parking spaces on both its sides. It is however, unlike
most of the other wider streets in the inner city, not subjected to
high intensity traffic. Its unique situation stems from its historical
use as a canal, connecting the Rapenburg canal to the Koepoort
gate in the south of the city. The canal was filled in during 1861
and the southern gate was demolished in 1864.

N

4.4.2. Doezastraat

Due to its location in the network and the capacity of the streets
and alleys that connect to it, it’s a relatively calm street compared
to its size. Additionally, it connects several slow traffic networks
to each other: on its northern side the Van der Werf Park and
across the Rapenburg canal the neighbourhood surrounding the
Pieterskerk is located. To its south the border of the city centre
with along it a semi-continuous park and the Witte singel canal. It
also has quiet streets connecting to it on the east and west, giving
access to a network to wander along.

Doezastraat

Street from the Rapenburg
canal to the Singel

Its current occupation of a street along a park clashes with its
location connecting slow traffic wander networks, nor does it
one meter wide walkway give the present businesses proper
space to connect to the public space. WIth the creation of a car
free zone across the city centre, the design of the street can use
the space to increase the restorative potential of the space. Its Replace the focus of the space
central focus is shifted from motorised traffic to a green space from cars to vegetation
that encourages biodiversity, shelter and wandering, while still
keeping its directional character and traversibility intact.

0m

50m

Image 50 | Satelite view of the Doezastraat design

Emphasize directionality of the
space

Maintain Traversibility of the
area

Incorporate biodiverse flora
with edible qualities

Encourage wandering within
the space

Provide shelter and resting
places
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Image 51 | View of the northern part of the Doezastraat. The view is towards the South, as seen from next to Rapenburg 131.
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Image 53 |View of the current situation of the northern part of
the Doezastraat, as seen from close to the Rapenburg canal.

Image 52 | View of the northern part of the Doezastraat, as seen from close to the Rapenburg canal. Design elements are
highlighted.

With the use of hedges and paved strips, going into and across the
green space like stepping stones, visual elements are introduced
to emphasize the directional character of the space (Image 52,
1). Benches are placed in the same direction as the hedges and
paved strips, providing seating within the slower green area. The
benches are not situated in the same manner across the space.
Some benches have high vegetation providing shelter from the
back (Image 52, 2), while others are more in the open (Image 52,
3) and even others are separated from the paved stepping strips
to provide more seclusion. Allowing users to gravitate towards a
seat of their choice.

The green space is also lowered 40cm compared to the original
street level and the remaining sidewalks, adding a distinction
between the traversable walkways and the slower green space
in the centre (Image 52, 4). The paved strips at either end of the
street slightly curve downward to provide low angle (Image 52, 1),
gradual access to the street park while small stairs provide access
to the lowered area at certain points along the rest of the street
(Image 52, 5). The result is an inner green space that invites users
to slow down, wander around and take a seat if they so desire.

Extent
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With the creation of a car free city centre, the Doezastraat has
the opportunity to shift its layout to the benefit of pedestrians.
Shown on this page is a view of the northern end of the street,
near the Rapenburg canal. Despite the middle of the street now
being occupied by a green space, the directional character of the
street is maintained for several reasons. Firstly, to maintain spatial
diversity in the fabric of the city among locational and transitional
spaces. Secondly to emphasize that this elongated space is a
connection between the inner city and the outer canal.

Doezastraat

The end of the Doezastraat,
next to the Rapenburg canal
and the van der Werfpark.
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Image 54 | View of the northern part of the Doezastraat, looking towards the north towards the Rapenburg Canal, close to Doezastraat 2.
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Image 56 | View of the current situation of the northern part of
the Doezastraat, looking in the direction of the Rapenburg canal.
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Image 55 | View of the northern part of the Doezastraat, looking in the direction of the Rapenburg canal. Design elements are
highlighted.

The hedges provide elongated physical barriers that need to be
walked around, and are the primary elements limiting physical
access. Formed by Fagus sylvatica (European beech) these hedges
fulfil that function throughout the year. Their relatively low height
of 65cm does not limit visual access, not limiting the overview
of the space. However, visual barriers do provide a sense of
the unknown and also facilitate some sheltered spaces. When
introduced occasionally they do not limit visual access too much,
which would result in a reduced sense of overview and safety. The

shrubs used for this function are Sambucus nigra (Elderberry).
These voluminous bushes will be kept between 2,5 to 3 meters in
height and additionally provide consumable blooms and berries.
The highest layer of vegetation is formed by spaciously placed trees
that form an open canopy. These Juglans regia (English Walnut)
trees provide a source of edible nuts for the inhabitants of the city,
while also giving shade and greatly increasing the volume of green
that is present in the street. These three layers of vegetation are
augmented by planting beds that hug the hedges, bushes and
trees. In these planting beds a diversity of herbs and plants are
placed to form a wilder counterpart to the more orderly planting
beds surrounding the Pieterskerk: Myrrhis odorata (Sweet cicely),
Malva sylvestris (Common mallow), Allium ursinum (Bear’s garlic)
and Salvia officinalis (Sage) form higher shrubs while Glechoma
hederacea (Ground Ivy), Lamium maculatum (dead-nettle) and
Pachysandra terminalis (Japanese spurge) form a ground cover.
This creates a green space with a variety of plants of whom many
are not only consumable by humans, but also attract a variety of
animal life. The result is an increased biodiversity of both flora and
fauna in a street where previously only cars thrived, increasing the
restorative potential manifold in the process.
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Just like with the planting beds surrounding the Pieterskerk,
biodiversity and edibility will play a role within the variety of
vegetation present in the green street. But the vegetation also
forms the spatial configuration of the inner area, guiding and
obscuring visual and physical access. The primary groundcover is
a lawn-like combination of grasses (Image 55, 1), providing users
access where there are no paved stepping strips. This ground layer
is broken up however by four categories of vegetation: planting
beds (Image 55, 2), hedges (Image 55, 3), bushes (Image 55, 4) and
trees (Image 55, 5). Resulting in braiding paths of grass that do not
provide a main path to walk along, but encouraging meandered
walking.

Doezastraat

In the middle of the street, next
to the van der Werfpark..
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Image 57 | View of the middle part of the Doezastraat, at the intersecion with the Molensteeg and Raamsteeg.
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Image 59 | View of the current situation of the middle part of the
Doezastraat, on the Molensteeg and Raamsteeg intersection.
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Image 58 | View of the middle part of the Doezastraat, as seen from the intersection of with the Molensteeg and Raamsteeg. Design
elements are highlighted.
canal, but with its lowered center its beginnings are brought back
in a different way nevertheless (Image 58, 1). Because of this the
crossing in the midpoint of the Doezastraat with the Molensteeg
and Raamsteeg has been re-imagined as a bridge, to bring back a
little bit of the history of the place (Image 58, 2).

Extent
N

The history of the Doezastraat has been largely lost since the 19th
century. With the filling in of the Koepoortsgracht canal in 1861 and
the demolishing of the Koepoort in 1864 the street has changed
drastically since its creation in the mid middle ages. The redesign
of the street was not directly inspired by its original purpose as a

Doezastraat

Intersection of the Doezastraat
with the Raamsteeg and
Molensteeg.
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Image 60 | View of the southern part of the Doezastraat, looking towards the west from Doezastraat 23.
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Image 62 | View of the current situation of the southern part of
the Doezastraat.
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Image 61 | View of the southern side of the Doezastraat. Design elements are highlighted.

However, this focus on slow traffic, pedestrians and cyclists, also
does not take away the need for motorised vehicles to be able to
access the inner city. The city centre has to be traversable for cars
and smaller trucks even if the infrastructure is no longer designed
to facilitate their ease of use (Image 61, 2). Emergency services
need to be able to still provide care and relief in the case that they
are needed, and shops and restaurants still need to be supplied
to continue providing residents and visitors. As a result the
accessibility to these services is guaranteed in the redesign of the
streets of Leiden. So when a resident or visitor needs emergency

Extent
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The redesign of the Doezastraat is the result of the reuse of space care or a house is on fire, an ambulance or the fire-fighters can
that becomes available when introducing a car-free zone in the city still reach swiftly (Image 61, 3).
centre of Leiden. With the focus on slow traffic, the centre of the
street opens up to have a new function. The lowered centre of the
street in this design does increase the difficulty to cross from either
sidewalk to the other. While direct access is available on either
end of the Doezastraat and in the midpoint at the intersection,
additional lesser crossing have been added to provide more
opportunities for pedestrians. Every 30 meters paved stepping
strips have been added to make sure people on foot can still cross
the street without having to walk around excessively (Image 61, 1).

Doezastraat

The street halfway between the
Raamsteeg and Hoefstraat
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Image 63 | Birdseye view of the southern Nieuwsteeg area. View is towards the north from above the Nieuwsteegbridge.
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The Nieuwsteeg is a small street between the Pieterskerkhof and
the Rapenburg canal. It connects the two areas whose design has
already been talked about in previous chapters: the Pieterskerkhof
and the Doezastraat, the latter of which is located across the
Nieuwsteegbrug spanning the Rapenburg canal. As mentioned
previously, the neighbourhood surrounding the Pieterskerk is
filled with narrow streets and alleys, surrounded by more intensely
used streets that funnel most traffic around this ‘leeward’ block
in the urban fabric. The Rapenburg canal is one such a spacious
street guiding traffic through the city. The nieuwsteeg is part of
the more quiet neighbourhood, but it ends at the intersection with
the Rapenburg and Nieuwsteegbrug. The most southern part of
the street is therefore a transitional zone between the connective
Rapenburg and the leeward Pieterskerk area.

N

4.4.3. Nieuwsteeg

N

Nieuwsteeg

Intersection with the
Rapenburg.

These transitional zones are present plentifully throughout the
city. They are the border between calmer areas and bustling
routes through the city. Most of these transitional zones are a clear
transition. Busier wider streets branch to the sides in narrower
streets and alleys, organically forming the leeward areas and
neighbourhoods. Some transitional spaces however can miss this
intuitive borderspace quality.
In the case of the intersection of the Nieuwsteeg and the Rapenburg
this is the case. As the result of an disastrous explosion caused
in 1807 by an accident with gunpowder, locally known as the
Leidse Buskruitramp, the original canal houses were completely
destroyed. In the place of the ruins of the disaster the city
constructed a Park on the southern side of the canal, bordering
the Doezastraat, and the Leiden university built a new faculty
on the northern side, bordering the Nieuwsteeg. As a result the
intersection is very spacious and there is no clear distinction
between the leeward neighbourhood and the connective canal
street. To emphasize the transitional character of the Nieuwsteeg
intersection with the Rapenburg, an arch is introduced in the
design to create a truly transitional space.

Emphasize the edge between
the inner and outer spaces

Emphasize the transitional
quality of the space

0m

20m

Image 64 | Satelite view of the design of the southern
Nieuwsteeg area

Incorporate vegetation in the
space.
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Image 65 | Birdseye view of the Nieuwsteeg entrance, view towards the north-west from above the Nieuwsteegbridge.
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Image 67 | View of the current situation of the Nieuwsteeg
entrance as seen from the Rapenburg canal.
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Image 66 | Birdseye view of the Nieuwsteeg entrance with highlighted design elements.
quality. Inspired by fractal patterns in nature, two levels of size are
present in the pattern used for the metal frame of the arches, the
third being the even smaller pattern of climbing plants.
The pattern used in these arches reoccurs in other parts of the
design as well. As it is the same pattern used in the semicircle on
the square in front of the Pieterskerk and the tree mirrors present
around that square as well.

The edges of the arches are made of thicker bands, framing the
The arches are made of dark matted metal, in the same hue as pattern. In the inner side of these bands lights are placed (Image
the traditional Leiden light posts. The climbing plant Celastrus 66, 4), clearly emphasizing the shapes of the arches during the
orbiculatus (Oriental bittersweet) will cover the arch, adding to the evening and night.
green quality of the space (Image 66, 2). This climber has a vibrant
green color during spring and summer, turning a warm yellow for
autumn. Its leaves are not large enough to dominate the structure,
and more importantly not large enough to completely hide the
pattern present in the inner parts of the arches.
The organic pattern shapes the surface of the arches (Image 66, 3).
As has been discussed in previous chapters, fractal patterns with
three levels of iteration have been shown to have a restorative
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The arch consists of three smaller arches made from metal. Smaller
on the western side next to a residential building, and wider on the
eastern side along the terrace and bicycle stands of the university
building. The arches bend to emphasise the transition between the
connective street and the leeward neighbourhood (Image 66, 1).
The most inner arch bends open, creating a roof for the disabled
entrance of the university building. This influences the arches
shape further to accommodate for disabled transportation to still
reach the designated parking space on this side of the building.

Nieuwsteeg

Intersection with the
Rapenburg
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Image 69 | View of the current situation of the Nieuwsteeg
entrance, perspective to the south towards the Rapenburg canal.
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Image 68 | View of the entrance of the Nieuwsteeg, perspective to the south towards the Rapenburg canal.

Extent

Image 71 | View of the current situation of the Nieuwsteeg
entrance, perspective towards the north away from the canal.
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Image 70 | Night view of the Nieuwsteeg entrance, perspective towards the north away from the Rapenburg canal.
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Image 73 | View of the arch element in the southeast Pieterskerkhof square.
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Image 72 | View of the south-eastern corner of the Pieterskerkhof square.

Pieterkerkhof
Image 74 | View of the current situation of the south-eastern
corner of the Pieterskerkhof square.

4.4.4.

Side gate in the southeastern
corner of the Pieterskerk
Square, towards the
Lombardpoord next to the
Nieuwsteeg.

Arch Element on the Pieterskerkhof

These types of arch are a design element that can be implemented
in different places as well where a transitional space needs to
be emphasized. For example, as can be seen in image 74, in the
south eastern corner of the Pieterskerkhof a gateway is present
that leads to several secluded courtyards: the Pieter Gerritz
Speckhof, Wondertuin and Pelgrimspoort. These small courtyards

add greatly to the possibility to wander through the city and slow
down amidst hustle and bustle of daily life. Drawing attention to
some of these hidden entrances by adding small arches can entice
visitors to explore them, while also adding to the space itself as in
this small example of the Pieterskerkhof shown in images 72 and
73.

Extent

48

5. Discussion and
Conclusions
The goal of this research was to expand knowledge of the design
of environments that assist people in restoring from mental
fatigue; by comparing and connecting an instance of human made
design that is restorative, monasteries, to another instance of
human made design that tends not to be, the urban environment.
This required combining different fields of knowledge about
environmental restoration, monastic design and urban network
theory. The insights gained through this process were then
transformed into design principles that could be applied. The case
study location of the city centre of the Dutch city of Leiden was
then used to explore design implementations of these guidelines.
Through this research and design process, a primary research
question is investigated: “What design guidelines connect
knowledge from monastic contemplative principles to
networks within urban landscapes to make a restorative
urban network possible ?” This chapter will summarize the results
of this research through answering the sub-research questions
and finally answer the main research question. Additionally, these
results will be evaluated through a critical discussion, potential
recommendations and reflections.

5.1. Reflection on the Research

5.2. Reliability and Validity

For me, as a Landscape Architecture student and someone schooled
in mindfulness and meditation, it is quite obvious that there is a
need for the design of environments to take into consideration
the effects they have on peoples mental state. However, during
my studies and interactions with the working field of landscape
design, I felt it always took place in the background. An afterthought
to the primary design goals. This research was my attempt to put
it front and centre, and in the introduction to this research I laid
out the context to emphasize why environmental psychological
effects should be considered vital to landscape design.

Despite the restrictions in scope due to constraints in time and
resources, and the resulting concessions mentioned, the results
of this research are a valuable contribution to the broader field
of knowledge around landscape design. In this research different
tried and tested approaches were used to gather, apply and verify
knowledge.

The research is based around the field of Environmental Psychology,
using theories about urban design, historical monastery design
and restoring from mental fatigue. By combining knowledge from
different fields, a holistic approach was constructed. Because
Like all research, this research works within a framework of what taking knowledge from different areas of expertise, and looking at
to research and which methodologies to use. This is already examples beyond the scope of the intended final location brings
challenging when designing for a clearly measurable phenomenon, in solutions that are more universal and robust.
like urban heat islands or urban water retention. Psychological
effects add to this challenge due to their inherent dependence
on the individual experience of the observer. Within the restraints
of limited time and resources, several choices have been made
to keep the scope of the research manageable. If there would be With the urban environment being the home to an ever growing
more time the following aspects would have been expanded to amount of people, and the effects the environment has on the
well-being of individuals there is a great need to design these
increase to quality of this research.
environments well. Landscape architects and urban designers
Firstly, the restriction on the analysis of the monastery gardens play an important role in the development of these spaces.
in the first sub-research question. This research only include
European monasteries based on Christian monastic orders, These urban environments are very complex situations and
leaving many orders of monks outside of Christianity not analysed. face many challenges: climate adaptation, tourism interest,
Though this was done to keep a tighter applicability between the globalization, modernization and health to name a handful. With
Dutch design location and the analysed monasteries, including for the emergence of a global pandemic in 2019, it is again shown
example Buddhist monasteries would perhaps create an analysis how delicate the balance is between all these different aspects.
Especially when the primary purpose of the urban environment
that would represent principles from all over the world.
is still to provide residence to a large concentration of people.
Secondly, the scope of the design area within the case study Amongst all these things it can be easy to let the psychological
location in the third research sub-research question. The research effect the environment has on its users drift to the background.
through design component of this research limited itself to three
spaces within the case location. If more spaces would be subjected This research brings to attention that the experience of people and
to the implementation of the discovered principles in sub-research human sustainability should be the central framework through
questions one and two, these principles would be tested more which urban environments are designed. And it endeavours to
thoroughly. The scale of the designed spaces required attention put human experience and mental health forward in the context
in detail, and another rough design for connective and wandering of historical monastic garden design and modern urban spaces.
leeward areas was not expanded upon to focus on the design of
the areas seen in this research.

5.3. Research Significance

Thirdly, the depth of the assessment of the design results. In
this research the results of the design were analysed through a
methodology, used within the field of Environmental Psychology,
suited for situations when resources are limited. To further
increase the quality of the assessment of the design results,
a more extensive experimental setup could be created which
involved more subjects. This would resolve in more a larger
dataset and more significant results, giving increased credibility to
this research’s findings.
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5.4. Answering the Research
Questions

In answering this question knowledge had to be acquired on
restorative principles, how they manifested their restorative
qualities and how these principles related to the different scales
of the environments they are present in. This knowledge was
Sub-research question nr.1 addressed the need to understand found through literature research and referencing to previously
what defines monastic garden design, in order to use that analysed sites.
knowledge in different circumstances. The first sub-research
The restorative principles found by analysing monastery gardens,
question is formulated as follows:
and comparing these to findings about positive effects observable
in the mental state of observers when confronted with certain
Sub-Research Question 1
Which principles within monastery gardens contribute elements in their environment, show that restorative processes
encompass different scales. Though some elements work on
to the restorative effects of environments?
a small and direct scale, other principles directly address the
In answering this question, insights had to be gained on the importance of connecting different scales of spaces and networks
historical principles of monastic design as it was implemented by together. In researching the field of environmental psychology,
different monastic orders, and what restorative qualities these it can be concluded that restorative environment theories are
principles possessed. This knowledge was found through site able to substantiate restorative principles and processes on and
between different scales.
analyses and literature studies.
In analysing monasteries created by different monastic orders
it can be stated that despite there being differences amongst
monasteries, depending on their location and the principles of the
order that the monastery belonged to, there are many similarities
between the different monasteries. Monastic design practices
and principles are grounded in production and contemplation,
with three trends that reoccur between all analysed monasteries.
Firstly, monastery gardens had purpose: to sustain the monastery
and surrounding communities. Secondly, monastery grounds were
laid out to support and protect the monks in their daily routines.
Enabling ease of access to the various parts of the monastery
grounds while also providing shelter. Finally, monastery gardens
exhibited symbolic value through sparing use of decorative plants,
specific layouts and religious symbols.
When comparing these principles, and the elements that
constitute these principles in monastery gardens, to findings from
the field of environmental psychology, it can be concluded that
there are underlying reasons why these principles contribute to
the restorative effects of the monastery environment.
To go into more depth how these principles cause these restorative
effects, the second sub-research question should be addressed. It
asks how theoretic knowledge can help to incorporate restorative
environment principles within the urban network. Sub-research
question nr.2 is formulated as follows:
Sub-research Question 2

In what way can environmental psychology theories
assist in linking restorative processes to networked
urban spaces on and between different scales?

However, without verifying the knowledge gained from the first
and second research question through the design process of the
third, an important step connecting theory and design would
be lost. In this design the perceived restorative potential was
measured using an eleven point scale, measuring a positive effect
on the restorative qualities of the case study location after the
design interventions were implemented.
As such it becomes possible to formulate necessary design
guidelines to make a restorative urban network possible, using
restorative environmental theory connecting knowledge from
monastic contemplative principles to networks within urban
landscapes. The following design guidelines have been explored
and created through the research and design process in this thesis:

1. Promote the presence of flora in the environment
2. Promote the presence and experience of biodiversity within
both flora and fauna species present in the environment
3. Promote the presence and experience of edible species
Taking these conclusions forward, they inform the third sub- 4. Promote the presence and experience of water and drinkable
research question. This research question asks how restorative
sources of water
principles can be applied to design networked spaces within the 5. Promote the preservation and experience of aged elements in
urban environment that positively influence the recovery from
the form of historical structures and mature trees
mental fatigue. Sub-research question nr.3 is formulated as 6. Promote the presence of fractal organic patterns
follows:
7. Promote the interconnectedness of diverse networks on
multiple scales
Sub-research Question 3
8. Promote the presence of diverse spatial configurations and
How can networked restorative spaces be designed for
connections between them
the urban setting?
9. Promote the feeling of seclusion and safety, using the principles
of prospect and refuge
Through answering this research question, the knowledge gained
by answering sub-research questions one and two are applied in These general design principles can be used and implemented in
the case-study location. The result of this research question was a different urban environments around the world. However, these
design of networked restorative spaces in an urban setting along guidelines alone are not enough to guarantee a successful design,
guidelines that emphasized a perspective of human sustainability. as capable designers are still necessary to apply them in each
unique situation (Prominski, 2017). There is also no strict order
This lead to the final design of the Pieterskerkhof, Nieuwsteeg and or hierarchy within these principles. They can be used individually
Doezastraat and the final verification of design guidelines that when needed. Regardless, they will provide the optimal result
aim to answer the main research question. The main research when they are used in conjunction with each other. Resulting in
question is formulated as follows:
the primary aim of this thesis: designing environments that assist
people in the recovery from mental fatigue.
(Main Research Question)
What design guidelines connect knowledge from
monastic contemplative principles to networks within
urban landscapes to make a restorative urban network
possible
To answer this main question the three sub-research questions
need to be answered, these have been elaborated upon previously.
The design guidelines that resulted from the first two sub-research
questions and informed the third sub-research question are
essentially the answer to the main research question.
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