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It is acknowledged that natural space
benefits people’s mental health. For
students and researchers on campus

ABSTRACT

who are quite stressful over the times,
it is of vital importance to take care of
their mental health. It is possible that the
healing value of natural space could be
applied to the campus landscape. The
thesis explores the possible approach
to designing a campus with a healthy
landscape. Through a wide range of
literature review and a case study at
the Utrecht University, the principles
are discussed. Based on theories and
assumptions, the design attention points
are given. Finally, the general approach for
designing a healthy campus is proposed.
From the evaluation on campus, it is
believed that the design of the case is valid.
KEYWORDS campus landscape, mental
health, stress relief, landscape architecture
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Chapter 1. Introduction
Recent years have witnessed the
rising of psychological issues in the
society. Campus is regarded as the
place where new knowledge, creative
thinking, and active researches meet
in various cultures and fields. It’s
known that there are increasing issues
of mental health among students on
the campus. (Matthews, 2018) Many
college students and researchers are
under excessive pressure from studies
and lives. Long time ago, Vincent van
Gogh wrote to his family mentioning
that working in gardens and seeing the
flowers growing was good for one’s
health. (Van Gogh, 1889,1890) As he
indicated, loads of researches have
shown that natural space truly benefits
people’s mental health. However,
college students and staff spend
most of their time at campus and they
worWWk and concentrate for a long
time everyday. Therefore, the existence
of campus green space is appreciated
for providing outdoor resting place.
Consequently, a well-designed campus
landscape could possibly be helpful
for students and staff’s mental relief.

1.1

Background

College
students
suffer
from
increasing stress and stress-related
diseases.
Local media have reported that there
are rising psychological problems

among Dutch students (Matthews,
2018) Research from the UvA (2016)
shows that around one-third of
students suffer concentration issues,
24 percent of them have fear of failure
and more than a fourth of them have
suicidal thoughts. Student association
also receives increasing complaints
about fatigue, concentration issues and
anxiety attacks. (University Utrecht,
2018) From the report of the national
student union (LSVb), one-third of
students suffer burnout risk. The
proportion is 14.6% for the healthy
working population. The same situation
also appears in the UK and Australia
that student mental health issues have
risen over the years. (Matthews,2018)
The stress may be due to financial, time,
emotional, and social problems, etc.
(Lau, 2014). In order to present fantastic
lives on Instagram, the pressure
behind the photos of interesting
parties, wonderful holidays and
delicious food is huge. (Schipper,2018)
Stress is “the process of responding
to events and environmental features
that are challenging, demanding, or
threatening to well-being.” (Ulrich,1993,
P32) It affects the body negatively from
the physical to the mental in both
short and long-term. For short-term
consequences, it troubles sleep, gives
senses of isolation and depression,
raises heart rate and blood pressure,
diminishes making antibodies ability
and reduces the immune system. For

long-term outcomes, it contributes to
coronary heart disease, cancer, type 2
diabetes and depression. In addition,
it also increases smoking, alcohol
consumption, and poor eating and
exercise habits. (Marcus & Sachs, 2014).
The research and design mainly focus
on the stress sources that are shown in
Figure 1.1.1.. In this thesis, the definition
of stress is generalized, including heat

stress and wind nuisance. Heat stress
and wind nuisance influence outdoor
experience. The bad experience of heat
stress in summer and wind nuisance
in winter would influence one’s mood.
Besides, it is acknowledged that ambient
temperature would lead to worsening
conditions of mental disorders. (Mare
Lõhmus, 2018) As a result, if these factors
of stress could be cut down, it would
be beneficial for one’s mental health.

Figure 1.1.1. The sources and affects of stress. (Taylor 2012; Selhub and Logan 2012; Sternberg 2010;
Ulrich 1999)

Mental health beneﬁts of natural space.

Figure 1.1.2. Mental health benefits of natural space summary. (Lau, Stephen et al, 2014)

Lau, Stephen et al (2014) summarized
some evidence of health benefits of
natural space (Figure1.1.2). Natural scene
has restorative benefits for heart rate and
emotion. (Heerwagen, 1990) Window view
of rural elements could lower job stress.
(Leather et al, 1998, Wells, 2000) Nature
setting could lower the mental fatigue,
stress, depression and improve the mood.
(Kuo et al, 1998, Van den Berg et al, 2007,
Hartig et al, 2007) What’s more, Li et al.
(2007) found that physical movement
in natural setting which was called
“green exercise” was helpful to boost
stress resistance partly due to the wood
essential oils. A research in UK showed
that people had notably better selfesteem mood when walking in a country

park with woodlands, grasslands and
lakes compared to walking in an indoor
shopping mall. (Mind 2007) “Forest
bathing,” which is a popular way of
the exercise, was primitively proposed
by the Forest Agency of Japan to
promote health. The neuroscientist
Esther Sternberg believes that a large
number of simultaneous positive sensory
experiences benefit people when they
experience nature. Ulrich (1979) found
that plant-dominated nature settings
slides had better restoration effect
than urban scenes without nature for
students who were stressful. A study
by Marcus and Barnes (1995) found that
people in hospital gardens had negative
reaction to discordant urban noises

such as street traffic. The founding of
Mace, Bell, and Loomis (1999) showed
that noise reduced restorative effects
of nature view. Marcus. & Sachs (2014)
stated that nature sound should be
maximized while urban sound should be
minimized by designing interventions.

air for stressful scholars. (Payne, 2009). As
a result, it’s of vital importance to arouse
people’s attention to the quality of the
campus landscape, especially the healing
value under current circumstances.

The campus landscape

1.2 Relevance

The literature of campus landscape
generally talks about the description,
development and appearance, (Perry and
Wiewel 2005; Hoeger and Christiaanse
2007), and assesses examples in the
United States. (Turner 1987; Dober 2000;
Chapman 2006). Little of them focuses
on the outdoor space and contextual
relations. (Marcus and Francis 1998).
A number of campuses focus more
on the buildings and infrastructures
rather than landscape. (Marcus, 1990)
In some campuses, the landscape is not
being fully developed and used,not to
mention the healing value of the outdoor
space. The plants in schools benefit
health, concentration, productivity and
satisfaction. (Marcus & Sachs, 2014).
From this aspect, the design of a campus
is not only to provide a learning place
but also a place good for mental health.
(Lau, Stephen et al, 2014). Outdoor space
in campus integrates and organizes
different elements and provides an
aesthetic sense. (Lau, Stephen et al, 2014).
They also provide pleasant and relaxing
temporary talking places as well as fresh

Societal Relevance
In recent years, there are rising of
psychological issues in society. It is
acknowledged that campus is the place
where new knowledge, creative thinking,
and active researches meet in various
cultures and fields. However, there are
increasing issues of mental health among
students on the campus. (Matthews, 2018)
Many college students and researchers are
under excessive pressure from studies and
lives. It would be significant to take care of
students’ and researchers’ mental health.
Landscape architecture relevance
From a landscape architecture perspective,
researches have shown that natural space
truly benefits people’s mental health.
Landscape designs that take care of human
mental health rarely used in the campus
landscape design. It would be interesting
to discover the possibility of introducing
the notion of healing landscape into a
contemporary campus landscape design.

1.3 Location and situation
From the above, the selected campus
should be a place where students and
researchers there have high pressure
and the current landscape quality is
not good enough. Also, there should be
some potentialities to make it better.
The Utrecht Science Park, also called
De Uithof, is a university center, located
at the east suburban area of the city
of Utrecht. Currently, the faculties of
exact, social, and veterinary medicine of
Utrecht University, the University Medical
Center Utrecht consists of the Academic
Hospital Utrecht and the Wilhelmina
Children’s Hospital, the Westerdijk Fungal
Biodiversity Institute, five faculties of
the Hogeschool Utrecht and three large
student flats are all housed there. The
landscape inside of the De Uithof now
is small and fragmented due to the
spatial pressure. The center of the area
is dominated by a busy road which has

made a lot of noise. From the talk with
a Ph.D. candidate of marine palynology
Suning Hou, who has studied there for
nearly three years, he mentioned that he
did not experience much landscape in the
campus and he thought it could be better.
However, the peripheral of the district
has wonderful landscape value. There is
a pretty botanical garden, the forts of the
New Dutch Water Line, the meandering
Curve Rhine, beautiful meadows with
wings of wooded banks and adjacent
the estates. On sunny weekends, there
are many visitors there. In general, the
landscape in the campus could be more
pleasant and the gorgeous surrounding
landscape could be better associated
with the inside. Besides, there is online
news about the increasing issues of stress,
depression and burnout complaints
among students at the University of
Utrecht (Bronkhorst, 2019). Consequently,
the healing value of the landscape
on the campus could be applied.

Figure 1.3. The current situation of the Utrecht University.(Author, 2019)

1.4 Objective and significance
As mentioned above, nowadays, a lot of
college students and researchers are under
huge pressure. Studying and researching
require long time of concentration every
day, which may also lead to mental fatigue.
Researches have shown that natural space
is beneficial to mental health. However,
many campuses pay more attention to
buildings and infrastructure rather than
the landscape. The landscape in many
campuses is not of high quality which
cannot relieve the pressure of students
effectively. The objective of this thesis
is to conclude general design attention
points for a healthy campus landscape for
relieving potential health problems from
mental stress and promoting attention
restoration among staff and students. The
design goal is to solve current problems
on the site and to bring more value to
the landscape. To be more specific, the
landscape will be more health-oriented
and will give people pleasant experience.
Figure 1.4. College students and stress.(Briante,
2015)

Figure 1.5. Knowledge gap (Author, 2019)

1.5 Knowledge gap
Currently, there are already loads of
literature about healing landscape.
However, most of them talk about small
scale landscape which sounds more like
healing gardens. It would be interesting
to explore the healing landscape concept
in a wider sense and make it more
systematic. For instance, the pedestrian
system, cycle network could be included.
In terms of campus landscape design,
there are some researches about the the
quality assessment ,etc.. Anyway, little of
them focuses on the design for mental
health. As mentioned before, natural
space is beneficial to one’s mental health.
The healing value of campus landscape
should also be taken into account under
the current circumstances. However,
presently in some campus, the landscape

is not being fully developed and used, not
to mention the healing effect. Although
the healthy campus concept has been
proposed (mainly in the United States),
it’s more about policy-making rather
than campus design. There is also little
literature talks about how to apply the
healing landscape concept to campus
design. Only the research done by Lau
(2009) took the University of Hongkong
as an example to explore how to design
a natural space to create a healthy and
sustainable campus. Nevertheless, the
University of Hongkong is a special type
of University in terms of its structure
and open space. The conclusion of the
research is not universally appliable.
As a result, it’s meaningful to
study how to apply the healing
landscape concept to campus and
make the concept more systematic.

1.6 Design question and research
question
Design question:
How to design Utrecht University as
a healthy campus considering the
stress relief and restorative effect?
Main research question:
What design attention points can be
generated for contemporary campus
landscape that would benefit students’
or staff’s stress relief and restoration?
Sub-questions:
1.
What are the existing theories
that are related to landscape designs
for stress relief and restoration?
2. What is a healthy campus landscape
and what aspects should be taken
into account
when
designing
for stress relief and restoration?
3. What is the current landscape
situation of Utrecht University and
what aspects could be improved
for stress relief and restoration?

1.7 Research methods

Figure 1.7. Methodology structure (Author, 2019)

The research methods mainly contain
two parts: Research for Design (RfD)
and Research through Design (RtD).
In the phase of RfD, there are two
sections. The first section is to define
the issue to be solved by the research.
After the main research question is set
up, it is split into three sub-questions.
The first sub-question is about healing
landscape and it will be answered by
literature study as there is already much
literature about it. The second subquestion is about campus landscape and
it will be figured out by literature study
and reference study. The design of TU
delft is chosen as the reference, which
will be explained in chapter 3. The third
sub-question will be worked out through

literature study and design experiment.
The second section is to find a suitable
case that matches the issue that has
been defined. The Utrecht Science Park is
chosen as the design site. After that, the
site analysis will be carried out by several
site visits, interviews, observation, and
mapping. This section works for the
third sub-question. Combining these
two sections, the hypotheses will be
put forward. After the phase of RfD,
the phase of RtD will be executed.
During this process, the design will be
generated according to the hypotheses.
Then, it will be evaluated by the locals
and professionals. After that, the design
attention ponits will be concluded and the
final design of the site will be presented.

Literature study
Loads of previous literature, together
with the peer reviews, were studied
to understand the question better.
The outcomes are personal graphic
translations and graphs. (see chapter 2)
Case study
In order to explore the answer of the
research questions, the case study
was carried out. Through the process,
valuable practical knowledge was
learned, which could make up some
missing points for literature study.
Site visit
Several site visits have been done on
different seasons and weather conditions.
Loads of photos were taken during the
time. These photos have been analyzed
to understand the current situation.
Interview
During the site visits, some informal
interviews were conducted for knowing
how the locals perceive the landscape
and their complaints in this area.
Opinions
from
different
genders,
cultures and ages were collected.
Observation
The observations are concentrated on the
kinds of campus activities, the places where
activities take place, and how people are
using the area. The results are combined
in the descriptions and mappings of
the current situation (see chapter 3).

Reference study
In order to explore the better design of the
case, the reference study was conducted.
Some valuable lessons are learned during
the time. The references have also given
the later design some inspirations.

1.8

Validity and reliability

The research of the first sub-question
is based on literature study, including
some peer reviews. Therefore it has
relatively high validity. Many designs
are derived from these theories,
so
reliability
is
also
sufficient.
The research of the second sub-question
is mainly based on the literature study.
The conclusions are from all over the
world, which guaranteed reliability
and validity to some extent. However,
the
conclusion
of
this
question
integrated some assumptions from
the author, so the reliability and
validity of the conclusion are not clear.
In terms of the research of the third
sub-question, the validity is limited by
the number of interviewees and the
times of observations. The reliability
is restricted by the overall knowledge
of the author. As a result, it’s hard to
tell the reliability and validity level.
The design question is similar to the third
research question. The validity is limited by
the number of interviewees and the times
of observations. However, it integrates
the literature study, case study, and
reference study. So the validity is relatively
high, but the reliability is still limited.
The main research question which
integrates all the questions above has
relatively higher validity and reliability.
A more comprehensive and general
design attention points have been given,
which are suitable for many universities.
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Attention restoration theory (Rachel and Kaplan, 1998)
...

MEWORK

Chapter
2.
framework

Theoretical

2.1 Prospect-refuge theory
Based on an adaptive-evolutionary
perspective, Appleton (1975) proposed in
The Experience of Landscape that people’
s aesthetic predilection in art and in the
landscape originates from perceptions
of the basic survival need. Human reacts
positively to components such as shelter,
water, light ,etc.. In the meanwhile, they
escape from settings or situations that
threaten their survival. As a result, people
feel most at ease when they are able to
see clearly from a safe point (prospect)
while not being seen (refuge) and without
possible insecurity(hazard). (Appleton
,1975) It is worth noticing that people who
are fatigued or ill prefer higher proportion
of refuge. (Marcus & Sachs, 2014)
Figure 2.1.

Give prospect, provide refuge and

avoid hazard (Author,2019)

2.2 Stress reduction theory
Based on theories and researches of
behavior science and literature study
of garden design, Ulrich proposed that
(1) sense of control, (2) social support,
(3) physical movement and exercise
and (4) positive natural distractions all
helped to reduce stress. (Ulrich,1999)
1. Sense of control and access to
privacy
Researches have shown that people
feel less stressful and can better cope
with stress when they have sense of
control. (Evans and Cohen,1987; Glass
and Singer,1972) On the contrary, people
suffer higher pressure when they lack of
sense of control (Proshansky, Ittelson,
and Rivlin, 1970). Gardens ccould make
people temporarily get away from
stressful situation mentally and physically,
thus providing them with the sense of
control. (Marcus, 2014) It’s also important
to provide privacy. Space with multiple
privacy choices that have different levels
of openness is a good example. When
students and scholars feel a lack of
control in their study or research life, the
designed outdoor space that enhances
the sense of control could partly make
up for it. To provide sense of control,

green space should be easily visible and
easily accessible. (Marcus & Sachs, 2014)
To promote the sense of control, offering
places to walk and sit with various
options to choose and things to look at
could be helpful. (Marcus & Sachs, 2014)
2. Social support
It refers to the sentimental support or
material help that one receive from
other people. (Marcus & Barnes, 1999).
Social support is beneficial to health
(Lau & Yang, 2009 ) while gardens
promote social support by providing
pleasant
places.
(Marcus,
2014)
3. Physical movement and exercise
Physical movement and exercising
benefits easing depression (Lau & Yang,
2009 ). When it comes to design, a welldesigned walking path could boost
mild exercise. (Marcus & Sachs, 2014)
4. Access to nature and other positive
distractions
Nature, as well as music, art or comedy
are types of positive distraction. (Ulrich,
1999) Numerous researches indicate
that natural settings can mitigate
stress. (Marcus & Sachs, 1999; Hartig
& Evans, 1993; Ulrich et al., 1991).

Figure 2.2. Provide sense of control, facilitate social support, promote physical movement and
exercise (Author,2019)

2.3 Attention restoration theory
According to Rachel and Kaplan (1998),
long time of concentration without
restoration causes mental and physical
fatigue. Lengthened mental fatigue will
increase the possibility of irritability,
impatience,
unhappiness
or
even
hostility. Moreover, mental fatigue would
result in an increase in less concentrating
and inproper judgement. (Marcus &
Sachs, 2014) Their attention restoration
theory proposed that certain setting
(nature for example) worked effectively
for attention recovery. They identified
four essential elements: being away,
extent, fascination, and compatibility.
To optimize the effect of the restoration,
these four characteristics should all be
considered. (Kaplan, Kaplan, and Ryan
1998). Being away means physically or
mentally escaping from the source of
fatigue or stress. Extent refers to a place
that invites exploration either physically
or mentally. Fascination suggests a stuff
or a setting that attracts one’s attention.
It can also be a process for people to
observe and think. Compatibility means
the design of the environment that meets
one’s needs. (Marcus & Sachs, 2014)

Figure 2.3.1. Provide sense of being away, give
fascination, offer sense of extention, provide
compatibility (Author,2019)

They also listed four elements for design
consideration of a restorative open
space: coherence, complexity, legibility,
and mystery. Coherence refers to a wellorganized setting that people can know
the place well. Complexity means a lush
setting provided with many sensory
engagement chances. Coherence and
complexity are not mutually exclusive.
For instance, a clear layout together with
abundant vegetation and space could
coexist simultaneously. As for legibility, it’s
about impressive elements which could
guide people and make them remember
the places. Mystery talks about a setting
that makes people feel like exploring.
For example, obscuring vegetation and
curving paths attract people to go forward.
Figure 2.3.2 Provide coherence, add complexity,
Increase legibility, create mystery, (Author,2019)

Figure 2.3.3 Theories relations (Adapted from Danielle, 2019)

Figure 2.3.4 Space-Sense relations (Author,2019)
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Figure 2.4.1 Previous studies on campus landscape. (Author, 2019)

The research of Abu Ghazzeh in 1999
revealed that the open space between
campus buildings is the focus of students’
daily lives. The quality of campus outdoor
space is composed of three main elements
for design considerations: physical
and ecological quality, behavioral and
functional quality, and aesthetic and
visual quality. Physical and ecological
quality refers to the natural environment
characteristics. Behavioral and functional
quality means the interaction between
human behavior and physical setting.
He mentioned that people’s selection of
favourite areas was related to individual
experiences. Some searched for natural
aspects, whereas others searched for
urban aspects. (Abu Ghazzeh, 1999)
However, the majority perceived the
natural quality of the campus to be green
with a park image. (Abu Ghazzeh, 1999)
All participants believed that campus
was a place with social setting and the
most of them looked for comparably
congregational places in their college lives.
(Abu Ghazzeh, 1999) Some participants
chased for environment that gave them
sense of escape for the purpose of
changing their mind. (Abu Ghazzeh, 1999)
The findings of this research have provided
vital theoretical basis for many later
researches. He proposed that outdoor

space design should consider the latest
research of environmental behavior and
environmental perception. In order to
respond to the wishes of users, designers
need to compromise between different
needs for space. (Abu Ghazzeh, 1999)
Followed by Dober, who has brought
together more than forty years of campus
design experience into this book, which is
very instructive for the campus landscape
design. The design taxonomy matrix he
proposed is very comprehensive and can be
used as the landscape quality assessment
form for the campus. His design guidance
for each determinants and taxonomy is
very practical. From a landscape architect
perspective, he sees campus landscape as
a system that consists of experiences and
personal landscape elements that people
experience in the campus environment.
(Dober, 2000) Nevertheless, he focuses
more on American-style campuses, which
might be not useful for European campus
design in some aspects. For example,
he put gateways, boundary markers
in the taxonomy. As a matter of fact,
European campuses do not always have
clear boundary as American’s. Another
thing is that, what he wrote is mainly
based on practical design experience
but sometimes lacks theoretical support.

Figure 2.4.2 Previous studies on campus landscape. (Adapted from Dicle, 2008)

In the research of Dicle in 2008, he
made questionnaires to investigate the
quality of a campus plaza in Turkey. In
previous studies, Rapoport (2004) stated
that the environment is consists of ﬁxed
(infrastructure and buildings), halfﬁxed (outdoors: trees, benches, lighting
elements, etc.) and non-ﬁxed (users,
user actions and vehicles) elements.
Dicle (2008) stated that open space
was defined by ﬁxed and half-ﬁxed
components related to the users’ needs
in physical environment. He believed
that the half-ﬁxed components were the
vital influencing factors of environment
on users’ attitude. Consequently, his
questionnaires investigated a lot about
people’s perception and assessment
of the benches, lighting elements and
billboards. In terms of landscape element,
he barely put ground covering and water
items in the investigation. In general, his
research is not as instructive as others
in terms of landscape design guidance.
Lau & Yang (2009)studied healing garden
theories and introduced them to the
University of Hongkong. Due to the
particularly tense land use there, the
research focused on the window views
of green space and the design of the
courtyard. The principle they proposed
is primarily for compact campus like HKU.
Compared to the research in 2009, Lau
presented a more generally instructive
and systematic study for healthy campus
landscape design in 2014. She proposed

that the design of the open space system
should provide a hierarchy from public to
private. She also stated that open space
should have diverse sizes, scales and
functions that serves to different facets
of campus life. In addition, she believed
there should be functional connection
between buildings and open space. In her
analysis and design guidelines, she mainly
focused on green space design rather than
general open space. The part of social
stimulation in healthy campus landscape
design is also of vital importance,
which is not limited to the green space.
She introduced three approaches:
landscape design, spatial design and
green design which are not mutually
exclusive. Some parts are overlapped.
For example, she classified the tree and
planting into landscape design instead
of green design without a convincing
reason. Moreover, presented in the final
design guidelines, some concepts of
healing garden were missing. The design
guidelines looked more like general
campus design rather than healthy
campus design. Consequently, the healthy
campus design framework needs to be
more comprehensive and appropriate.

Figure 2.4.3 Landscape element-activities-space relations (Author,2019)

2.5 Relations
Eventually, the knowledge is combined
to conclude general design attention
points for a stress-relief healthy campus
landscape design concept. The design
process is shown in Figure 2.5.1. The
relations between landscape elements,
activities, space and sense are shown.

(see Figure 2.5.2) For example, the
combination of lawn and furniture in
the open space provides the possibility
of sitting and gives a sense of social
support. Another example is that
providing pavement with furniture in a
private space that lets people feel safe
offers the opportunity to study and read.

Figure 2.5.1 Healthy campus landscape design process (Author,2019)

Figure 2.5.2 Landscape element-activities-space-sense relations (Author,2019)

03

RESEARCH -- DESIG
Hypothesis
Mapping
Analysis
...

GN

Chapter 3. Research design
3.1 Hypothesis
When taking the healing landscape
theory into consideration, one could
create a healthy campus. In order
to achieve this goal, the following
approach
could
be
proposed.
1. Two scales of planning;
Larger scale: convenient traffic (tram, bus,
car, bicycle, walk) connection to other
places; coherent green space system;
Site scale: convenient inner traffic;
different levels of loops for exercises.
2. Divide zones;
The campus landscape evaluation matrix
invented by Dober (2000) provides the
idea of dividing zones. Different from his
matrix, the principle of different zones
is not only the land properties, but also
theory-based functional properties. As
Lau (2014) stated, campus open space
should have various sizes, scales and
functions to meet different needs.
Different zones give different spatial
requirements to the design of healthy
campus landscape. The design of the open
space system should provide a hierarchy
from public to private. (Lau, 2014). If the
campus landscape is designed as a whole
without dividing zones, the hierarchy
cannot be provided. As a result, the
landscape might be the same everywhere
which is monotonous and boring.

3. Define criteria and apply;
Among 16 categories from previous
literatures, five factors are selected as
the zoning design requirement. The
selection is based on some opinions from
the locals, discussion with colleagues and
supervisor and self-judgement. These five
factors are not strictly mutually exclusive
but most importantly, they could
distinguish different zones and define
the space. Consequently, the result could
guide the later design of each zones.
It’s believed that the campus landscape
that is based on this proposal is healthier.

Figure 3.1 Hypothesis (Author,2019)

3.2 Current situation
Location
The Utrecht Science Park is located at
the east suburban area of Utrecht city.
As the map shows, the Science Park is
surrounded by a large area of green.
There is a beautiful botanical garden,
the forts of the New Dutch Waterline, the
meandering Rhine, beautiful meadows,
wooded riverbanks, and estates in the area.

Figure 3.2.1 Location (Universiteit Utrecht, 2011)

Current plan
The current design was by O.M.A in 2005.
The plan focus on the contrast between
the surrounding open green space and
the compact clusters in the central area.
The historical structure of the landscape
is preserved and restored as much as
possible. The connection between
buildings is also paid attention to. From
the birds-eye view, it is clear that there
is a wide cycle path in the center of the
road passing through the whole area.
Figure 3.2.2 Centrumcluster en centrumboulevard.
(Luchtfoto 2008.)

Figure 3.2.3 Land use (Author,2019)

Land use
The land use map shows that the building
clusters are quite compact, but there are
lots of green spaces outside. There is a
beautifully designed botanical garden
with a long history located in the north.
(Figure 3.2.4). In the south, there is a
Fort, which is part of the New Dutch
Water Line (Figure 3.2.5). The Fort also
attracts many visitors on weekends. It is
believed that it would be good to have
the north to south green connection.

Figure 3.2.4, The botanical garden (Author,2019)

Figure 3.2.5, Fort Rijnauwen (Google,2019)

Interviews and observations on site
During the time of site visits, the
observations and conversations with the
locals were carried out. The observations
mainly focus on the places where activities
take place and how people are using the
area. (Figure 3.2.6) The conversations
concentrate on how the locals perceive
the landscape and their complaints in this
area. Generally, most interviewees think
that there is not much landscape on the
campus. One mentioned that the botanical
garden is too far to go. Several of them
mentioned that they do not feel safe in
the central area for heavy traffic — some
complaints about the conflicts between
cyclists and passengers. More details
will be explained in the latter analysis.

Figure 3.2.6 University of Utrecht. (Author,2019)

Cycle system
The cycle path framework is completed
in general but lack of link at some point.
For example, the east-west connection
is missing. In order to make people’s
life more convenient, the bicycle system
will be completed in the latter design.

Figure 3.2.7 Current cycle system (Author,2019)

Entrances
In order to get a convenient open space
experience, the design of green space
and hard space would be defined by the
entrances of the buildings. As Lau (2014)
mentioned, the connections between
buildings and open space are vital in the
campus landscape. In the later design of
this area, the direction and form of paths in
the green space are closely related to the
entrances and flow of people’s daily life.
Figure 3.2.8 Entrances (Author,2019)

Traffic

Figure 3.2.9 Current traffic situation (Author,2019)

Path system
Dober (2000) proposed that campus roads
should serve rather than take control of the
campus landscape. However, presently,
in the Utrecht Science Park, the central
road is quite dominant. Currently, there
are 23 bus routes and a tram line passing
through this area. One cannot deny that
this facilitates students, staff, and visitors
of the Science Park. However, it has caused
much noise in the central area. Researches
have shown that noise would rise human
stress level. (Münzel et al, 2014) Although
the tram is not officially in service yet,
it is possible that the number of buses
would be reduced after the tram starts
to operate. Either way, the heavy traffic
in the central area has to be considered
as a stress factor in the later design.

Dober (2000) proposed that campus roads
should serve rather than take control of the
campus landscape. However, presently,
in the Utrecht Science Park, the central
road is quite dominant. Currently, there
are 23 bus routes and a tram line passing
through this area. One cannot deny that
this facilitates students, staff, and visitors
of the Science Park. However, it has caused
much noise in the central area. Researches
have shown that noise would rise human
stress level. (Münzel et al, 2014) Although
the tram is not officially in service yet,
it is possible that the number of buses
would be reduced after the tram starts
to operate. Either way, the heavy traffic
in the central area has to be considered
as a stress factor in the later design.

Figure 3.2.10 Current path system (Author,2019)

3.3 Theory-based mapping
‘‘Prospect-refuge’’

Figure 3.3.1 Prospect-refuge map (Author,2019)

“Hazard” (including noise)
The notion of Hazard is also described
in the prospect- refuge theory. In this
research, heat stress, traffic noise and
wind nuisance are regarded as the
main factors that would shape the later
design. Previously, rain was also seen
as hazard from author’s view. After the
discussion with supervisor Rudi, it was
removed and considered as the normal
Dutch weather. In terms of heat stress,
it is concentrated on the central area
which is the most frequently used area
in the Science park. As a matter of fact,
it brings bad experiences to visitors on
hot summer days. On the other hand, in
cold winter, some of the tall buildings
would bring some wind nuisance such
as corner stream and dawn wash. These
will all become the issues that need to be
addressed in the later design. For another,
the noise caused by traffic in the central
area cannot be ignored. How to solve this
source of stress will become one of the
focuses of the later research and design.

Based on the prospect-refuge theory,
different areas are divided according to
the present spatial properties. The spatial
properties include the proportion of
vertical and horizontal structures such
as buildings vegetations and streets. The
central area, the yellow part of the above
picture, has a good prospect. Here, the
view is clear. People can easily observe
others and are also easy to be seen.
The green area is where the prospect
and refuge are more or less balanced.
People have unlimited opportunities to
see, and they also have somewhere to
hide, which means “to see without being
seen.” (Lorenz, 1952, p. 181)The blue area
shows where people are easy to hide but
have a limited view on seeing others.

Figure 3.3.2 Hazard map (Author,2019)

Stress reduction

Figure 3.3.3 Stress reduction map (Author,2019)

Attention restoration
The current design of the area has
comparably
good
coherence.
The
botanical garden has a high complexity
of plant species and spatial types. The
curving path and obscured planting
bring a sense of mystery to visitors.
It also has good legibility for some
impressive elements. Though it could
restore people’s attention well in terms
of its design, due to the distance to
the center area and low accessibility,
it does not work perfectly effective.

The map shows the current distribution of
the four elements proposed in the stress
reduction theory. In the central area, it
is quite open that people have a good
view of observing others. The seating
edges around the planting bed provide
possibilities for people to sit everywhere
they would like to, which could also
enhance their feeling of the sense of
control. Before the library and some other
buildings, there are some simple seating
element which meets the social needs of
students and scholars. However, they are
not well integrated with the landscape
currently. In the map, physical movement
mainly represents the bicycle path and
a small number of fitness facilities. It
is shown that the cycle system here is
relatively convenient. The sports field is
mainly located in the surrounding area
for strained land use in the central area.
Natural distraction here means the green
spaces with valuable natural settings,
for example, the botanical garden in the
north. At present, the accessibility of the
beautiful botanical garden is not very well.

Figure

3.3.4

(Author,2019)

Attention

restoration

map

Combining

Figure 3.3.5 Stress reduction and restoration
effect map (Author, 2019)

By marking the five categories that
are chosen as indicators of the stress
reduction and restoration effect, the map
combines the results of previous maps.
Currently, there is some space provided
for social interaction before buildings. No
space is especially good for the sense of
privacy apart from a small area of woods
in the north, which is not accessible now.
The well designed botanical garden in the
north and green space at the south could
give a sense of being away. The experience
in the botanical garden offers complexity.

3.4 Zoning map
requirement

Figure 3.4.1 Zoning map (Author,2019)

and

zoning

As stated in the previous chapter, campus
is a system composed of different
parts. Each part has various functional
requirements. To create a healthy campus
means to build the system healthily. In
order to make this happen, six zones
are marked in the Utrecht Science Park
as shown in Figure 3.4.1, which is based
on previous current situation mapping
and theory mapping. It mainly covers
accessible green space, which means the
peripheral preserves are not considered.
Different functions require different spatial
qualities of each zone, and the design
language is consequently determined.
The figure below explains the definitions
and properties of these six zones. As the
name indicates, major space is located at
the central area. The river space contains
the botanical garden in the north and a
green space in the south. The garden
space marks all the accessible courtyards.
The meeting space is situated at the
entrance of the Science Park, the entrance
of the central area and the entrance of the
Medical Center. In terms of the exercising
space, it’s mainly at the potential place
that is good for doing small loops of
exercises. The living spaces are the places
which are close to student housing and
have potentialities for different activities.

Explanation

Properties

the central area
of the campus
the most used area

multifunctional,
convenient, coherent,
easy to meet others,
relatively open, legible

riverside

places to hide, to being
away,
to relax, to be fascinated

courtyards, gardens

places to hide, to being
away, to relax,
to find inner peace;

4.Meeting space

the entrance of the
campus

easy to meet others,
encouraging to
communicate with others

5.Exercising space

planned formal or
informal places
for any kind of
exercises

inviting to do exercise,
easy to meet others

area close to student
housing

multifunctional,
easy to meet others,

1.Major space

2.River space

3.Garden space

Figure 3.4.2 Explanation and properties of different zones in UU. (Author,2019)

6.Living space

Figure 3.4.2 Explanation and properties of different zones in UU. (Author,2019)

The following graph 3.4.3 shows the
design requirements of different zones.
As mentioned in chapter 2, among
sixteen categories, five are chosen as the
most vital elements that could define the
design of the zone. They are social need,
physical movement, privacy, being away
and complexity. Social need defines if the
space is open and welcoming enough. It
also gives instruction on the design of
the sitting elements. Physical movement
specifies the places for special activities.

Privacy also decides the openness of the
space. Being away refers to the demand
of a different landscape experience. As
for complexity, it determines the space
form, the plantation, and the materials
and so on. The marks are given ranging
from low to high. The result of different
scores is mainly based on literature study,
judgment of the author and the supervisor
and some opinions from the locals. This
will guide the later design of each zone.

Figure 3.4.3 Zoning requirements (Author,2019)

As the graph suggests, Zone 1 (major

sense of being away. Zone 2 (river space)

space) has the highest social need while
Zone 3 (garden space) has the lowest,
which means Zone 1 will be more
open than Zone 3. In terms of physical
movement, Zone 5 (exercising space) and
Zone 6 (living space) have higher score. As
a result, more sports facilities need to be
provided in these zones. Zone 3 (garden
space) requires the highest privacy and

also shows a high demand for sense of
being away. This indicates that the design
language of these two zones is different
from others. As for complexity, Zone 3
(garden space) and Zone 2 (river space)
have relatively higher requirements,
which means the plantation, space
form and some other aspects would
be more complex than other zones.

3.5

Zoning analysis

Further detailed analysis is carried out
according to different zones. These analyses
are directly related to subsequent designs.
Zone1 major space current issues:
1. A lot of traffic noise.
2. The way the sitting edges are designed
makes people look at hardscape.
3. There is too much paving, which would
cause heat stress in summer.
4. There are conflicts between the cycle
path and pedestrian.

Figure 3.5.1 Current situation Zone1 (Author,2019)

Zone2 River space current issues:
1. The setting is not natural.
2. People have no connection with water.
3. The views and experiences a bit are
boring, lacking the diversity of plants,
spaces and materials.

Figure 3.5.2 Current situation Zone2 (Author,2019)

Zone3 Garden space current issues:
1. There is no place to stay and no shelter
to hide.
2. At eye level, it is not a human scale.
3. It is too dark and a bit scary because
the groups of tall trees block too much
light.

Figure 3.5.3 Current situation Zone3 (Author,2019)

Figure 3.5.3 Current situation Zone3 (Author,2019)

refuge

Zone 1 major space

Zone 2 river space

Zone 3 garden space

bad, nowhere to hide

relatively good

not very good

potential heat stress;
hazard

wind nuisance;noise

no

no shelter

prospect

good

good

okay

sense of control

okay

okay

okay

social support

good

okay

no

physical movement

okay

okay

no

natural setting

not effective

okay

not very good

being away

no

a little

a little

extend

no

a little

no

fascinate

several

a little

no

compatibility

not good

not good

not good

human sign

good

okay

a little

coherence

good

good

not really

complexity

bad

not good

not good

legibility

okay at some points

okay

not really

mystery

no

no

a little

Figure 3.5.4 Current situation zoning assesment (Author,2019)
Figure 3.5.4 Current situation zoning assesment (Author,2019)
A current situation assessment is made based on the categories from the previous

A current could
situation
assessment
is
literature study. From this assessment, conclusions
be drawn
for the
improvement of different zones.
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made
based on the categories from the previous
literature study. From this assessment,
conclusions could be drawn for the
improvement of different zones.

3.6 Zoning research
In order to make a better design for
different
zones,
zoning-oriented
researches are carried out.
Zone 1: Reference study-- TU Delft
As previously analyzed, currently, Zone1 is
dominated by the busy road. The design
goal is to reduce the impact of noise and to
provide students and staff with a healthy

and convenient campus environment.
In order to explore the design of this
zone, a reference study is conducted.
The selected reference is the major zone
in the Delft University of Technology for
the similar street pattern and author’s
personal good landscape experience
there. By comparing their similarities and
differences, and analyzing the design of
TU delft, some useful lessons could be
learned for the design of the case.

Figure 3.6.1 Current situation in UU and TUdelft (Google earth,2019)

Similarities:
Street pattern. Both H/W < 1

Differences:
The width of the space between buildings
is much wilder in TU delft. The buildings
are generally taller in TU delft. It has a
few buses on the road.

What can be learned:
1. street pattern,
2. width of the path,
3. microtopography,
4. the scale of green space,
5. plantation,

Street pattern profile:
As Dober said in 2000, when making the
structure of the campus landscape, the
initial element that has to be considered
is the campus road. The goal is to guide
people with good signage in terms of
the way they are designed. (Dober, 2000)
When designing the campus street, it
is of vital importance to think of the
convenience.
In order to explore the suitable street
pattern, four street profiles were proposed
and analyzed. After the comparison
among different profiles, one profile is
selected as the most appropriate profile.

TU DELFT

PROFILE 1

PROFILE 3

UU

PROFILE 2

PROFILE 4
Figure 3.6.2 Street pattern profile (Author,2019)

TU Delft:
The width of the central area is around 80
meters. The pattern is clear, so it is quite
easy for people to find their ways.
UU:
The width is around 50 meters, which
shows that land use is intense compared
to the central area in TU delft.
Profile1:
Good: walk-in green, look at the green,
cycle in green
Bad: fragmented green space, not very
convenient for cyclists, not very safe for
passengers
Profile2
Good: a bit larger area of green in the
central area
Bad: not very convenient and not safe for
cyclists
Profile3
Good: both sidewalk in green, some green
space before buildings might include
cooler buildings.
Bad: less green in central, fragmented
green space, not very convenient and
safe for cyclists
Profile4:
Good: larger area of green in central, the
cycle path is close to buildings, which is
more convenient for cyclists.
Bad: might be boring
Finally, profile four is chosen for larger
green space and convenience for both
cyclists and passengers. In order to avoid
the potentiality of being boring, the
sequence of design will be considered
later.

Figure 3.6.3 TU delft (Mecanoo,2019)
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Chapter 4. Design
4.1

Figure

Larger scale plan

4.1.1,

Green-blue

structure

plan

Figure 4.1.2, Designed cycle system (Author,2019)

(Author,2019)

Figure 4.1.3, Reference of cycle path (Author,2019)

On a larger scale, the connection with
the outside is planned, which is mainly
based on the landscape plan that DS
landscape architects proposed in 2016.
More green connections are added for a
healthier network. More links are added
to the cycle system. The cycle path is
proposed to be designed as Figure 4.1.3
to provide shade in summer and block
wind in winter. It is believed that walking
or cycling in this system is comfortable.

4.2

Figure

Concept design

4.2.1

Current

green

blue

pattern

Figure

4.2.3

Desinged

green

blue

pattern

(Author,2019)

(Author,2019)

Figure 4.2.2 Current pattern (Author,2019)

Figure 4.2.4 Designed pattern (Author,2019)

As Figure 4.2.3 and Figure 4.2.4 shows,
the current green, blue pattern is straight
urban pattern everywhere. The design
aims at providing different spaces for
different landscape experience. The main
axis stays in the straight urban context for

convenience while the second axis alters
to the natural setting for people to hide
and escape. It also connects the beautiful
botanical garden that offers a nice route
for students or staff to wander.

4.3

Design interventions

The design could meet students’ and
staff’s different needs for activities and
experiences. When they would like to
meet people and have social support,
they can go to Zone 1. When they would
like to escape and being away, they could
choose Zone 2 or Zone 3. People have
opportunities to choose what kind of
space they want to go and what kind of
experience they want to have, which also

enhances the sense of control. Among
different zones, the coherent design
language is used to connect them more
naturally. The form of the green space,
plaza, and paths in the major zone are
mainly defined by the entrances of the
buildings and the relations between
them. More description of the design of
each zone will be given in the following
part.

Figure 4.2.5 Master plan (Author,2019)

Zone 1 major space design attention
points:
1. Should be legible, not too complicated,
should be an easy pattern, not for people
to get lost
2. Convenient for users’ daily lives
3. Noise block on the road
4. Good landscape experience: look at the
green, feel in green
5. Coherent
6. Social need easy to meet people
7. Heat stress and wind nuisance reduction
consideration
8. The water element could be introduced

During the design process of this zone,
different design forms were explored.
Primarily, the entrances of each building
are marked, and the connection of
buildings is drawn. In order to provide
convenience, the direction of paths in
the green space is defined. Previously,
the curving path was drawn to create a
natural setting. However, it is found that
the curving path would be difficult for
construction. More importantly, it is not
so convenient and direct for passengers.
As a result, the curving path in the major
zone is neglected.

Figure 4.3.2 Curving path (Author,2019)

Then, the straight path was designed.
In order to block noise and give a visual
effect of a larger green area in the central
zone, the slope is designed. The slope
would be continuous in this zone for the
coherence. The highest point would be
the edge at the tram line. It gradually goes

lower, then connects the cycle path and
pedestrian. In this way, the edge of the
path in the green space act as a potential
sitting edge. However, in the process of
building up the sketch up models, it is
found that the original 1.5 meters path
looked too narrow for sit and walk.

Figure 4.3.2 Curving path (Author,2019)

Figure 4.3.4 Zone 1 path width 1.5m and 3m (Author,2019)

Figure 4.3.5 Zone 1 design plan (Author,2019)

Eventually, the width of the path is decided as 3 meters. (Figure 4.3.5)

By combining the attention points, the
design possibility of this zone is explored.
Figure 4.3.6 shows the separate or groups
of landscape elements that could be
applied in this zone.

Figure

4.3.6

(Author,2019)

Zone

1

design

possibilities

Figure 4.3.7 Zone 1 visualization (Author,2019)

Figure 4.3.8 Zone 1 visualization (Author,2019)

It is clearly shown in Figure 4.3.7 and
Figure 4.3.8 how this zone looks like.
There is a sunken plaza for temporary
small events and gatherings. The stairs
around provide the possibility to sit on.
Around there nice drainage system is

put in case of heavy rains. There is visual
access so that one can see others. The
trees combined with perennials and the
seating edge shapes some refuge spaces.
One can also choose to sit in a relatively
open space to meet others.

Figure 4.3.9 Zone 1 section (Author,2019)

Zone 2 river space designing attention
points:
1. More interaction with water
2. More natural setting
3. More plant species, kinds of spaces,
materials,
4. Visual access at some point
5. Exploring routes

Figure 4.3.10 Zone 2 design possibilities (Author,2019)

The design possibilities are discovered
in this zone. Curving bank and path are
proposed for providing a natural setting
and creating a sense of mystery. Dober
(2000) said that the complexed setting
arouses people’s interest and curiosity
and invite them to explore. He also
mentioned that wayfinding is related
to landscape experience physically,

mentally, and emotionally. (Dober, 2000)
Accordingly, the meandering route in
this zone is needed. This form could also
provide better perspectives at eye level
and bring different feelings for visitors.
The path could be made up of gravel
to response to the natural setting. The
platform by the water could be wooden.

Figure 4.3.11 Zone 2 visualization (Author,2019)

As illustrated in the drawing, when one
is stressed and would like to escape,
this would be a perfect place. They can
lie down on the grass under the high
redwood, watching the reed waving,

and observing the ducks. The reed is not
everywhere, so it would not block the
view. One may also be fascinated by the
gorgeous wingnut in the distance and
enjoy a moment of inner peace.

Figure 4.3.12 Zone 2 section (Author,2019)

Zone 3 garden
attention points:

space

designing

1. Provide shelter;
2. More natural setting;
3. Elements for sense stimulation;
4. Exploring routes,

Figure 4.3.13 Zone 3 design possibilities

For this zone, it is considered that the
sense of being away and fascination
should be provided. It is the place where
one could hide for a while and find their

inner peace. They might be fascinated
by some landscape elements and forget
about their worries for a moment.

Figure 4.3.14 Zone 3 visualization (Author,2019)

The gravel road reminds visitors to enter
a different space. Firstly, they might be
attracted to a large tree. Bartlett (1930)
believed that trees are tools for physical
improvement, mind soothing, and spirit
incentive. In the garden space, the
gorgeous single tree has many functions.
On the one hand, it acts as a shelter for
people who sits below. On the other hand,
it would be seen as a green sculpture
(Dober, 2000), which provides a sense
of fascination. The fragrant and fluffy
herbs behind invite visitors to touch,

which would stimulate their senses. The
combination of different types and forms
of plants would allow them to observe
nature. The change of scenes of different
seasons let them notice the natural
process. It is believed that observing
the natural process is beneficial for
mental health. (Marcus & Sachs, 2014)
Sitting here lets people throw away
worries and escape from the present.
Integratively, the landscape experience
here relieve people’s stress and restore
their attentions.

Figure 4.3.15 Zone 3 visualization (Author,2019)

4.4 Design analysis
Path system

Figure 4.4.1 Designed path system (Author,2019)

Dober (2000) believed that people’s
experience on campus walk should be
convenient, safe, functional, beautiful,
and uplifting casually or designedly. He
also mentioned that the routes in the
central area have to be straightforward,
coherent, connected, and safe with no
collision with cars. As for the periphery
areas, the roaming path could be designed
for esthetic needs. (Dober, 2000) As shown
in the map, the form of paths respond to
the suggestions from Dober. Generally,
the routes are convenient and coherent.

“Prospect- refuge” map

Figure

4.4.2

(Author,2019)

“Prospect-refuge”

after

design

As indicated in the map, the original high
percentage of “prospect” in the central
zone is altered to good “prospect-refuge.”
Some areas, such as the entrances and
gathering points, are still left as a high
prospect for better social interaction.
Some “refuge” spaces are created in
Zone 2 for people to escape and hide. It
is believed that after the design, more
kinds of space are provided and the
experience, there would be more pleasant.

“Hazard” (including noise) map
As shown in the graph, the previous heat
stress is significantly reduced due to the
large area of green space. The planting
of trees before the tall buildings would
helpfully reduce the wind nuisance
in cold winter. More importantly, the
traffic noise would be substantially
reduced for modifying of bus routes
and the design of the central area.

Figure 4.4.3 Hazard after design (Author,2019)

Traffic

Figure 4.4.4 Traffic after design (Author,2019)

In the design, all the buses are proposed to
move to the northern road to reduce the
traffic noise in the central area. Although
this might bring some inconvenience for
people to go to the southern part, this
concept has also shown the idea of taking
more exercise, thus promoting health.
The distance is not so far as the maximum
5 minutes’ walk from the northern road
to the southern road. On the other hand,
since the northern road is not as busy
as the central road, the bus noise would
not bring as much trouble as before.

Stress reduction and restoration effect

Figure 4.4.5 Stress reduction and restoration
effect (Author,2019)

As illustrated in the map, there is more
social space provided in the major zone.
These spaces are better connected to
the landscape comparing to the current
situation. In terms of physical movement,
more spaces are proposed for potential
exercises. There are some private spaces
created in zone 2 and zone 3 for people
to stay alone and find their inner peace.
River space and garden space are
marked as places for being away. As for
complexity, it is generally provided in
zone 2 and zone 3 for sensory stimulation
and different experience. The map is
based on assumptions. Above all, it is
believed that the effect of stress reduction
and restoration is better than before.

4.5 Evaluation
The poster of the new design and a flyer
of the comparison of the old and new
were brought to the Utrecht Science
Park for evaluation. During the process,
participants were asked to evaluate the
new design. If they like the design, they
can attach the green tag to the poster, if
they hold neutral attitude, attach yellow
tag, and if they disagree with the new
design, attach red tag. There are totally
37 participants. During the process, the

makes her feel very interesting, and
people can lie down on the slope to enjoy
the sunshine in summer. She thinks that
would be really great. Most interviewees
acknowledge that the slope design
would have effect of noise reduction.
Most interviewees consider that such a
landscape will be helpful for stress relief.
One interviewee proposes to arrange a
bush maze for introducing interesting
activities. Another interviewee proposes

new design principles were explained to
them. By showing the master plan, the
visualizations of some spaces, and the
comparison between various aspects of
the current conditions and the design to
them, they had a better understanding
of the new plan. Finally, 31 participants
like this design, 2 participants disagree,
and 4 participants are in neutral attitude.
Some valuable comments were collected.
One disagreeing participant holds the
view that the new design has too much
green space, and he tends to prefer more
pavements, because this will be more
convenient in rainy days. And he prefers
the feeling of free crossing, whereas the
paths in the new design are restricted.
The other disagreeing participant thinks
that this design will bring too much cost
due to the rise of the terrain. He holds
the idea that this is unnecessary. Another
participant likes the raise of the terrain,
because she thinks that the current
campus looks too flat. The terrain change

that some fruit trees can be planted. He
saw mulberries in some campus in the
UK. From his perspective, observing the
growth of fruit is interesting. Besides, they
are available for eating. One interviewee
says that he likes the riverside design very
much, and he would like to be able to have
a rest at the riverside without walking too
far during the limited lunch break time.
After all, the botanical garden is kind of
too far away, and it’s unrealistic to walk
there in a short time. Another interviewee
proposes that the design of the riverside
steps needs to be carefully considered,
sometimes the space between two slabs
is awkward. They are either too close or
too wide, which is troubling. However,
one participant pointed out that looking
from the visualization, the expression
of the riverside slope is not obvious;
therefore, he doubts the feasibility of the
riverside design, whether it can satisfy
the flood control standard, and whether
the slope space is adequate. He further

says that the surface water is usually
dirty, and would produce mosquitoes in
summer, which could bring safety issues.
He believes that it is better to have the
riverside enclosed with fence. When they
were asked whether the bus route change
would cause trouble, most participants
think that the distance is not too far, and it
is acceptable. One participant mentioned
that it is good to separate the bus route
from the tram line, because during the test
run, there is one time that the tram broke
down on the road, hampering the bus from
moving forward, causing traffic jam as a
result. As to the change of the cycle path,
one interviewee said that the original one
on the main road is kind of odd, he do
not know where to go forward. Now the
straight line has become clearer and is
more convenient. The original cycle path

Figure 4.5.1 Evaluation on campus (Author, 2019)

is in the middle of the road, it’s awkward
for passengers, whereas the new design
has clearly separated the pedestrian path
from the cycle path. As to the garden
space design, some interviewees think
that it’s good to have a garden here. One
interviewee considers that the design of
the herbs behind looks kind of in chaos,
and he suggests that rational combination
of herbaceous plant with bush can be
implemented, so that different landscape
effects can be realized in four seasons. In
general, most interviewees are optimistic
about the new design. They think that this
design is beneficial for stress relief. Most
people are positive about the new street
pattern. During the whole evaluation
process, many suggestions with personal
preference were received.
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Chapter 5. Conclusion
5.1 Conclusions
1. What are the existing theories that are
related to landscape designs for stress
relief and restorative effect?

Figure 5.1.2. Provide sense of control, facilitate
Figure 5.1.1 Give prospect, provide refuge and

social support, promote physical movement

avoid hazard (Author,2019)

and exercise (Author,2019)

Figure 2.3.2 Provide coherence, add complexity,

Figure 5.1.4. Provide sense of being away, give

Increase legibility, create mystery, (Author,2019)

fascination, offer sense of extention, provide
compatibility (Author,2019)

There are mainly three theories that related
to landscape design for stress relief and
restorative effect: prospect-refuge theory,
stress reduction theory, attention restoration
theory.
Sixteen items mentioned in the theories are
taken out for design considerations. These
items are translated into graphic language by
the author, as shown in Figure 5.1.1, Figure

5.1.2, Figure 5.1.3, Figure 5.1.4. The theories
are also used for the site analysis. Theorybased maps are made for analyzing the
current situation of Utrecht University. For
the design of the case and the exploration
of healthy campus landscape design, some
items are chosen as vital components to be
considered.

2. What is a healthy campus landscape
and what aspects should be taken into
account when designing for stress relief
and restorative effect?
A healthy campus landscape is a healthy
system from whole to parts. In the large
scale, the green blue structure, the cycle path
system, the traffic system should work well.
At the site scale, the landscape experience
should be well considered. To promote
health, convenient exercising routes could
be planned. According to the literature
and researches, when designing for stress
relief and restorative effect, the landscape

elements, activities, categories of space and
senses should all be taken into account. The
relations between these components are
shown below. For example, the combination
of lawn and furniture in the open space
provides the possibility of sitting and gives a
sense of social support. Another example is
that providing pavement with furniture in a
private space that lets you feel safe offers you
opportunity to study and read.

Figure 5.1.5 Landscape element-activities-space-sense relations (Author,2019)

Figure 5.1.6 Healthy campus landscape design process (Author,2019)

The design process of this thesis is
shown in Figure 5.1.6. It’s believed
that by combining these design
considerations, a healthy campus
landscape could possibly be created.

3. What is the current landscape situation
of Utrecht University, and what aspects
could be improved for stress relief and
restorative effect?

The current landscape situation:

What aspects could be improved:

Generally:
Bad landscape experience on the campus;
Too much paving;
Less effect on stress reduction and
restoration

Generally:
More accessible green space;
Better landscape experience;
Landscape more healthy.

Zone1 major space :
A lot of traffic noise;
The way the sitting edges are designed
makes people look at hardscape;
Too much paving, which would cause
heat stress in summer
Zone2 river space:
The setting is not natural;
People have no connection with water;
The views and experiences a bit are
boring;
There is a lacking of the diversity of plants,
spaces and materials.
Zone3 garden space:
There is no place to stay and no shelter
to hide;
At eye level, it is not a human scale;
It is too dark and a bit scary because the
groups of tall trees block too much light.

Zone1 major space:
Less noise influence;
More green space;
Heat stress reduction in summer;
Social interaction in the landscape
Zone2 river space:
More interaction with water;
More natural setting;
More plant species, kinds of spaces,
materials.
Zone3 garden space:
Provide shelter;
More natural setting;
Elements for sensory stimulation.

A lot of traffic noise;
The way the sitting edges are designed makes people look at hardscape;
Too much paving, which would cause heat stress in summer
Zone2 river space:
The setting is not natural;
People have no connection with water;
The views and experiences a bit are boring;
There is a lacking of the diversity of plants, spaces and materials.
Zone3 garden space:
There is no place to stay and no shelter to hide;
At eye level, it is not a human scale;
It is too dark and a bit scary because the groups of tall trees block too much light.

refuge

Zone 1 major space

Zone 2 river space

Zone 3 garden space

bad, nowhere to hide

relatively good

not very good

potential heat stress;
hazard

wind nuisance;noise

no

no shelter

prospect
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good
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sense of control
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social support
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no

physical movement
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natural setting
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human sign

good
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complexity

bad

not good
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a little

Figure 5.1.7 Current situation zoning assesment (Author,2019)
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Design question:
How to design Utreht University as a
healthy
campus considering the stress
Design question:
relief and restorative effect?

How to design Utreht University as a healthy campus considering the
stress relief and restorative effect?
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Figure 5.1.9 Zoning requirements (Author,2019)

According to the previous conclusions of
the research questions, the area is divided
into several zones. The zoning requirement
is formulated. The design for each zone is
aimed at solving the current problems and
bringing added values. Attention points for
different elements of each zone are listed,
as Figure 5.1.9 shows. Due to limited time,
three zones were selected for the exploration
of healthy campus landscape design. These

three zones are the most representative ones
and are more related to landscape instead of
infrastructures. The design attention points
of meeting space, exercise space and living
space are given in the graph. The current
situation and the design comparison are
shown in the figure below. Afterwards,
reflections are made according to the
comparison.

Figure 5.1.10 The current and designed comparison (Author,2019)

For green, blue structure, it is a straight
urban pattern everywhere at present. The
design keeps the straight urban context for
convenience in the central area and creates a
natural form of second axis for people to hide
and escape. The second axis also links the
pretty botanical garden as a nice route for
relaxing.

in the area. Besides, the trees before the tall
buildings would helpfully reduce the wind
nuisance in cold winter. More importantly,
the traffic noise would be substantially
reduced for the modifying of bus routes and
the design of the central area. As a result,
it is considered that the “hazard” would be
generally reduced.

In terms of the cycle system, the connection
with the outside is strengthened. The cycle
paths outside the central area are proposed
to be equipped with nice tree lines as
windscreen and for shading.

The stress reduction and restoration effects
are regarded to be better after the design.
Social space becomes more interactive with
the landscape, and more kinds of space are
offered for different needs. A route of being
away is created.

As for the traffic, all the bus routes are
proposed to move to the northern road to
reduce the traffic noise in the central area.
The central road becomes less dominant than
before.
For path system, the conflict between
sidewalks and cycle path is reduced by
distinguishing them. Pedestrians would feel
safer while walking on the road. Generally,
the routes are designed to be convenient and
coherent.
As indicated in the map, the original high
percentage of “prospect” in the central zone
is altered to good “prospect-refuge.” Some
areas, such as the entrances and gathering
points, are still left as a high prospect for
better social interaction. Some “refuge”
spaces are created for people to escape and
hide. It is believed that after the design,
more kinds of space are provided and the
experience, there would be more pleasant.
For “hazard” reduction, the previous heat
stress is assumpted to be reduced due to the
large area of green space. It is hard to say that
the trees in the area would reduce heat stress
because they might trap heat. Regardless,
they provide shade on hot summer days. The
planting of trees considers the ventilation

I n g e n e r a l, a cco rd i n g to m o s t o f t h e
participants on the campus during the
evaluation, the campus would become
healthier after design. The design could
meet students' and staff's different needs
for activities and experiences. People have
opportunities to choose what kind of space
they want to go and what kind of experience
they want to have. Among different zones,
the coherent design language is used to
connect them more naturally.

Main question:
What attention points can be generated
for contemporary campus landscape that
that would be beneficial for students or
staff’s stress relief and restoration?

Main question
What attention points can be generated for contemporary
campus landscape that
2. Divide zones;

Different
zones
give different
that would be beneficial for students or staff’s stress
relief and
restoration?

spatial
requirements to the design of healthy
1. Two scales of planning;
campus
landscape.
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car, bicycle,
walk) connection
to has to be
based
on
the
current
situation
and
theories.
other places; coherent green space system;
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of for
theexercises.
zones varies according
Site scale: convenient inner traffic; differentThe
levels
of loops
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of
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campus and design
2. Divide zones;
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arehealthy
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1. Two scales
of planning;
Different
zones give different spatial requirements
to the design
for healthy campus landscape design:
Larger scale:
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(tram, has
bus,to be needed
campus
landscape.traffic;
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Major
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car, bicycle,
walk) connection
other
theories.
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coherentcampus
green space
system;needs. Generally, there
and design
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and design considerations are shown in the
Site scale:
convenient
inner
traffic;
different
healthy campus landscape design: Major zone, Escape zone, Meeting zone and
following graph.
levels of loops
for exercises.
Exercise zone. The explanation, properties and design considerations are shown
in the following graph.

Explanation

Properties

the central area of the campus
the most used area

multifunctional, convenient, coherent,
easy to meet others, relatively open,
legible

Escape zone

courtyards, gardens,
the periphery, riverside

places to hide, to being away,
to relax, to be fascinated,
to find inner peace; legible

Meeting zone

the entrance of the campus,
area close to student housing

easy to meet others, encouraging to
communicate with others

Exercise zone

planned formal or informal places
for any kind of exercises

inviting to do exercise,
easy to meet others,

Major zone

Figure 5.1.11 Basic zoning explanation and properties (Author, 2019)

Figure 5.1.11 Basic zoning explanation and properties (Author, 2019)
3. Define criteria;
There are many factors related to healthy campus landscape design. To
distinguish the design of different zones, the criteria should be defined based
on the situation of the campus. When defining the criteria, the opinions from
the locals are important. Consequently, the result would guide the later design
of each zone and make the design more compatible with the locals’ views.
4. Design;

3. Define criteria;
There are many factors related to healthy
campus landscape design. To distinguish
the design of different zones, the criteria
should be defined based on the situation
of the campus. When defining the criteria,
the opinions from the locals are important.
Consequently, the result would guide the
later design of each zone and make the
design more compatible with the locals’
views.

Space
Route
Program

Water element

Vegetation

Pavement

Furniture
(range from high
to low)
Sense

4. Design;
The design should be based on the previous
criteria. Among different zones, there should
be coherent transition to make the overall
design as a whole.
5. Evaluate;
After the design, the criteria could be used as
a tool to evaluate the design. The participants
could be the locals or professionals in
landscape design.
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Figure 5.1.12 Design considerations for different zones (Author,2019)

Figure 5.1.12 Design considerations for different zones (Author,2019)
5. Evaluate;
After the design, the criteria could be used as a tool to evaluate the design. The
participants could be the locals or professionals in landscape design.

5.2

Discussion

Reflection on the theory
The healing landscape theories used in this
thesis are relatively old. Nearly no research or
design is done the way as this thesis works.
Besides, there is no consensus of campus
landscape theory. The theoretical supports
are mainly from some previous campus
landscape researches.
Reflection on the reference
There is no strong evidence showing that
the landscape design of TU Delft is healthy.
The reasons of choosing it as reference
are a similar street pattern with the case
and author ’s personal experience and
observations at TU delft. It is believed that
valuable lessons could be learned during the
reference study.
Reflection on the research
When working on the analysis, the needs
of students and staff and their current
perception of the campus landscape, it was
summer vacation of the university. Due
to the limited thesis time, the results are
mainly based on literature study and limited
interviews and observations on the site.
However, this thesis is mainly focused on
the method of designing a healthy campus
landscape.
Reflection on the hypothesis
In order to make the campus landscape
systematically healthy, different zones are
divided, and different spatial properties
are attributed. When dividing the zones,
the theory-based mappings are mainly
from observations and interviews on-site,
self-judgement and discussion with the
supervisor. The five zoning criteria are also
based on self-judgement, discussion with
colleagues and supervisors. The scores of
zoning requirements are based on selfjudgment and some opinions from the locals.

Therefore, there might be some crucial parts
left out due to the limitation.
Reflection on the design
The change of the bus lines may lead to
some issues. For example, people who work
in the south have to walk longer than before.
Regardless, the 5 minutes of longer walking
distance indicates the concept of promoting
health. In the evaluation section, most of
the participants were optimistic about this
change. The sequence of the major zone is
mainly defined by the plantation which is
not clear enough on the master plan level. It
is based on the exploration of the sketch up
model building process. The eye-level would
show clearer. The plantation in the central
area tries to balance the possible effect of
shading proof, ventilation, visual access and
aesthetic. Due to the time limitation, mainly
three zones are given concrete design. The
aim is to explore the method to design
campus and make it healthier. As a result, the
most representative places are chosen for the
new design.
Reflection on the results
Due to the limited opinions that were
collected at the site in the research process,
the design might not be as compatible as it
is thought for the locals. In this design, many
factors are taken into account, for instance,
heat stress and wind nuisance. The author
is not an expert in this field. The analysis
of the current and designed situation is
mainly based on educated guesses. The
consequence might be different from the
guess. In reality, the design is about making
trade-off among different factors. It is difficult
to draw a definite conclusion for effect after
the design. As Erell et al (2010) said, since the
designer has to solve many demands which
are always conflicting and related to varied
aspects of planning when designing urban

s p a c e, t h e d e s i g n q u e s t i o n i s r a t h e r
complicated. For example, the trees planted
in the central area for reducing the influence
of downwash from tall buildings might also
trap heat in summer.
Consequently, the design of urban space is
usually concerned with optimization due
to conflicting requirements from different
aspects. In order to analyze a specific issue,
researchers always simplify the question
by studying its effects isolatedly from the
other factors that might be involved, which
is a frequent drawback of applying scientific
methods to urban design. For the analysis of
the physical processes, this is very beneficial.
(Erell et al, 2010) The real design project can
never pull out one factor from the analysis
and design. The definite designs need to
weigh and compromise among various
factors to maximize the benefits of all
aspects.

5.3 Recommendations
To offer better compatibility, which means
that to design a campus that truly meets
the needs of students and researchers,
a questionnaire survey is necessary. In
this thesis, due to the time limitation, the
research time is on the summer vacation
of students, so a small range of informal
interviews and observations have replaced
the questionnaire survey. If it is possible to
make a questionnaire survey, the setting
should pay attention to people's perception
of the campus environment, how they use
the place, their preferences and complaints
about the current situation.
Due to the limitations of the author's
knowledge, the assumptions of the current
state of hazards and the conditions after
design are uncertain. Providing a more
professional analysis, the validity will be
higher.
During the evaluation, it would be better
to have some professionals to evaluate the
design based on the design requirements
proposed in the previous plan. This thesis
mainly collects the local opinions on the
site to tests whether they like the design.
The more people asked, the more feedback
earned.
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E, Steven S, Kröller-Schön S and Daiber A
(2018) “The Adverse Effects of Environmental
Noise Exposure on Oxidative Stress and
Cardiovascular Risk,” Antioxidants & redox
signaling, 28(9), pp. 873–908. doi: 10.1089/
ars.2017.7118.
National Institute of Enviromental Health
Science (2017) ‘Mental Health and StressRelated Disorders’. Retrieved on 4-5-2019,
from: https://www.niehs.nih.gov/research/
programs/geh/climatechange/health_
impacts/mental_health/index.cfm
Norizan Mt Akhir, Siti Rasidah Md Sakip,
Mohamed Yusoff Abbas and Noriah Othman
(0AD) “A Taste of Spatial Character: Quality
Outdoor Space in Campus Landscape Leisure
Setting,” Environment-Behaviour Proceedings
Journal (E-BPJ), 2(6), pp. 65–70. doi: 10.21834/
e-bpj.v2i6.987.
Ottosson, J., Grahn, P., (2005). ‘A comparison
of leisure time spent in a garden with
leisure time spent indoors: on measures
of restoration in residents in geriatric care.’
Landsc. Res. 30, 23–55.
Payne, Sarah, (2009). ‘Open space: people
space.’ J. Environ. Psychol. 29 (4), 532–533.
Retrieved on 4-5-2019, from: http://dx.doi.
org/10.1016/j.jenvp.2009.10.007
Proshansky, W. M., W. H. Ittelson, and L.
G. Rivlin. (1970). ‘Freedom of Choice and
Behavior in a Physical Setting.’ Environmental
Psychology: Man and His Physical Setting,
173–183 New York: Holt, Rinehart, and
Winston.

Perry, C. , Wiewel, W. (2005) The University as
Urban Developer: Case Studies and Analysis,
New York: M.E. Sharpe.

interview-with-dr-esthersternberg-authorof-healing-spaces-the-science-of-placeandwell-being/.

Roger M. Downs, David Stea, (1973) ‘Cognitive
Maps and Spatial Behavior ’, Image and
Environment, Aldine Publishing Company,
8–26.

Turner, P. V. (1987) ‘Campus: an American
planning tradition.’, Cambridge: MIT Press.

Roskill, M.(1997).The Letters of Vincent Van
Gogh, New York: Touchstone
Randall, K., C. A. Shoemaker, D. Relf, and E.
S. Geller. (1992). ‘Effects of Plantscapes in an
Office Environment on Worker Satisfaction.’, in
Role of Horticulture in Human Well-Being and
Social Development, 106–9, VA: Timber Press.
Ross, C. E. & Hayes, D. (1988) ‘Exercise and
psychologic well-being in the community.’,
American Journal of Epidemiology, 127, 762–
771.
Seeman, T. E. (1996) ‘Social ties and health:
the beneﬁts of social integration.’, Annals of
Epidemiology, 6(5), 442–451.
Stephens, T. (1988) ‘Physical activity and
mental health in the United States and
Canada: evidence from four population
surveys.’, Preventive Medicine, 17, 35–47.
Selhub, E. M., and A. C. Logan. (2012). ‘Your
Brain on Nature.’ Hoboken, NJ: John Wiley and
Sons.
Sternberg, E. M. (2010). ‘Healing Spaces: The
Science and Place of Well-Being.’ Cambridge,
MA: Harvard University Press.
Sachs, N. A. (2009). ‘Inter view with Dr.
E s t h e r S t e r n b e r g, A u t h o r o f H e a l i n g
Spaces: The Science of Place and WellBeing.’ Therapeutic Landscapes Network,
September 16. Retrieved on 4-5-2019, from:
www.healinglandscapes.org/blog/2009/09/

Tsouros, A. D. (1998) ‘From the healthy city to
the healthy university: project development
and networking.’, Health Promoting.
Taylor, A.F., Kuo, F.E., Sullivan, W.C., (2002).
‘Views of nature and self-discipline: evidence
from inner city children.’ J. Environ. Psychol.
22, 49–63.
The University of Utrecht. (2018). ‘About
students, stress and study load.’, Retrieved on
4-5-2019, from: https://www.uu.nl/nieuws/
over-studenten-stress-en-studielast.
Taylor, S. E. (2012). Health Psychology,New
York: McGraw-Hill.
Tsouros,A.D., Dowding,G., Thompson,J.,
Dooris,M., (1998).‘The “Health Promoting
U n i ve r s i t y ” : A c r i t i c a l e x p l o r a t i o n o f
theory and practice Universities: Concept,
Experience and Framework for Action.’, 11–20,
Health Education,Copenhagen: World Health
Organization, Regional Oﬃce for Europe.
Ulrich, R. S. (1999) ‘Effects of Gardens on
Health Outcomes: Theory and Research.’ 27–
86 in Healing Gardens: Therapeutic Benefits
and Design Recommendations, New York:
John Wiley and Sons.
Ulrich, R.S., (1984). ‘View through a window
may inﬂuence recovery from surgery.’ Science
224 (4467), 420–421.
Ulrich, R. S., Dimberg, S. U. & Driver, B. L. (1991)
Psychological indicators of leisure beneﬁts,
Benefits of Leisure, 73-89, State College PA:
Venture Publishing.

Ulrich, R. S., Simons, R. F., Losito, B. D.,
Fiorito, E., Miles, M. A. & Zelson, M. (1991)
‘Stress recovery during exposure to natural
and urban environments. ’, Journal of
Environmental Psychology, 11, 201– 230.
Van den Berg, A.E., Hartig, T., Staats, H.,
(2007). ‘Preference for nature in urbanized
societies: stress, restoration, and the pursuit
of sustainability. ’, J. Soc. Issues 63 (1), 79–96.
Vaillant, G. E., Meyer, S. E., Mukamal K. & Soldz,
S. (1998) ‘Are social supports in late midlife
a cause or a result of successful physical
ageing?’ Psychological Medicine, 28(5), 1159–
1168.
Watanabe, T., M. Fujihara, E. Murakami, M.
Miyoshi, Y. Tanaka, S. Koba, and H. Tachibana.
(2011). ‘Green Odor and Depressive Like State
in Rats: Toward an Evidence-Based Alternative
Medicine?’ Behavioural Brain Research 224 (2):
290–96.
Zeisel, J (1984) Inquiry by design: tools for
environment behaviour research. Cambridge
University Press
Ulrich, R. S., Simons, R. F., Losito, B. D.,
Fiorito, E., Miles, M. A. & Zelson, M. (1991)
‘Stress recovery during exposure to natural
and urban environments. ’, Journal of
Environmental Psychology, 11, 201– 230.
Van den Berg, A.E., Hartig, T., Staats, H.,
(2007). ‘Preference for nature in urbanized
societies: stress, restoration, and the pursuit
of sustainability. ’, J. Soc. Issues 63 (1), 79–96.
Vaillant, G. E., Meyer, S. E., Mukamal K. & Soldz,
S. (1998) ‘Are social supports in late midlife
a cause or a result of successful physical
ageing?’ Psychological Medicine, 28(5), 1159–
1168.
Watanabe, T., M. Fujihara, E. Murakami, M.
Miyoshi, Y. Tanaka, S. Koba, and H. Tachibana.

(2011). ‘Green Odor and Depressive Like State
in Rats: Toward an Evidence-Based Alternative
Medicine?’ Behavioural Brain Research 224 (2):
290–96.
Zeisel, J (1984) Inquiry by design: tools for
environment behaviour research. Cambridge
University Press

