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Abstract

Today many of us spend a big part of our lives in the grey hardscape that
dominates our urban environments. There is research pointing towards the
health benefits gained from nature as well as the ecological values that
vegetation brings to our cities. Despite this a lot of the green spaces or Eatches
within our cities are not being designed in a way that they reach their full
potential. There is an over representation of mowed lawns and trees not well
suited for the harsh environment. Whereas perennials are often overlooked or
neglected altogether.

In this thesis the potential benefits of using herbaceous vegetation in the traffic
environment is explored. Would it be possible to transform the larger and
perhaps smaller traffic islands so that they provide both aesthetic and ecological
values by using perennials? Through looking at existing research the topics of
how people and plants are affected by the urban environment and how plants
can impact people are explored. Further on the potential for using nature as a
source for both inspiration and knowledge are looked into. As a way to test the
result from the literature study three traffic intersections in Bromma, Stockholm,
receive planting design proposals. These involve reJ|:_>|acin the mowed lawns
with a more diverse herbaceous vegetation. The thought to inspire
municipalities and other professionals to embrace the herbaceous vegetation
and incorporate it more in our urban environment.

Sammandrag

|dag tillbringar manga av oss en stor del av vara liv i det dvervagande gra och
hardgjorda miljderna i vara stdder. Det finns forskning som pekar pa
halsofordelar med naturen saval som de ekologiska varden som vegetation
potentiellt kan bidra med i vara stader. Trots detta ar manga gronytor i vara
stdder inte designade s& att de nar sin fulla potential. Det finns en
Sverrepresentation av klippta grésmattor och tréd som inte ar val lampade for
ﬁlelrll tuffa miljon. Detta medan perenner ofta forbises eller forsummas helt och
allet.

| denna uppsats undersoks de potentiella férdelarna med att anvénda ortartade
vaxter i traﬁkmiljén. Skulle det vara mgjligt att omvandla de stérre med hjalp av
perenner sa att de bidrar med bade estetiska och ekologiska varden? Genom att
titta pa befintlig forskning undersdks dmnen sa som hur ménniskor och vaxter
paverkas av stadsmiljon samt hur vaxter kan paverka manniskor. Vidare studeras
mojligheterna att anvanda naturen som en kalla for bade inspiration och
kunskap. Som ett satt att testa resultatet fran litteraturstudien far tre
trafikkorsningar i Bromma, Stockholm, férslag pa ny vegetation. Dessa innebér
att de klippta grasmattorna ersatts med en mer mangsidig ortvaxtlighet. Tanken
ar att inspirera kommuner och andra yrkesverksamma att omfamna de ortartade
vaxterna och inkludera dem i storre utstrackning i var stadsmiljo.
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Introduction

BACKGROUND

During my time at SLU-Alnarp my knowledge regarding the benefits Erovided
br plants has grown tremendously. A theme throu?hout my education has been
plants with a focus on perennials. Courses in plant knowledge and planting
design have given me a greater appreciation for the potential that lies within the
herbaceous vegetation. That is if one manages to understand the plant material.
Further on courses such as People and Environment brought a deeper
understanding for the connection between plants and people.

With more knowledge came an awareness of the monotone plantings usually
found in the urban environment in which many of us live our lives. One example
is traffic islands that are often neglected when it comes to plantings. The most
common vegetation is the “green dessert” also known as the cut lawn. In the
right setting a lawn has great values. For example, research show that lawns
encourage %oth activity, rest and social interaction. However, | think we can all
agree that neither play nor a picnic will take place in the middle of a traffic
intersection and that it can be seen as a waste of valuable land to have lawns
where they can not be used. These patches of land could instead be designed
in a way that brings aesthetic and ecological values greater than what is
provided by the lawns.

When it comes to the choice of sites for the design proposals in this thesis, |
chose to go back to my roots. | grew up in a suburb of Stockholm called
Bromma. This is like many suburbs, a green district with gardens, parks and
nature being a central part of life. However after studies at SLU and with the new
knowledge mentioned above | look at the environment from a new perspective.
Drottningholmsvéagen, which is the main connection between Bromma and the
city of Stockholm, is a road used by many for their daily commute. As mentioned
| grew up in this district and have therefore traveled this road many times. | now
see the potential in the lawn covered traffic islands along this road. By
incorporating a more diverse vegetation in the larger traffic islands one could
add both aesthetic and ecological values. At the same time these intersections
could become welcoming gates to the district.

AIM, RESEARCH QUESTIONS AND DELIMITATIONS

With this work | wish to deepen my understanding of the harsh environment in
our urban cities and see if and/or how we can improve these both aesthetically
and ecologically by using perennials as the main material. My aim is to, with the
help of a literature study, design plant communities for tra%‘ic islands that will
add value to people as well as lowering the need for maintenance by the
municipality. My hope is that this work can inspire municipalities and landscape
architects to incorporate more diverse plant communities within the urban
environment. Although this work focuses on the traffic environment | do hope
that the inspiration can reach beyond the traffic islands.

Questions | wish to answer:

* What qualities make up the conditions of traffic environments? How do we
experience these?

e What natural habitats (non designed plant communities) can we look to for
inspiration when designing plant communities for the traffic environment?

e How can perennials and geophytes be used to add aesthetic* and
ecological** values to traffic islands while lowering the need for repeated
maintenance?

* In what way might perennials in the traffic environment impact people's
health and wellbeing?

Due to the time limit of this work the following delimitations applies to the
design proposal:

* The project will not look at the road systems and make any changes
regarding the traffic.

* The project will not include full technical plans including superstructures.

* The project will not include quantities of substrate needed for the plantings.
However the substrate will be specified.

* The word originates from the greek word aisthéta that means to perceive, and is commonly described as
perception by the senses’ (Lexico 2021). In this work the focus is on the perception of sight. The
appreciation of the beauty found within the diversity of colour, shape and structure among plants and the
value they bring to our lives.

** Benefits provided by nature to the envrionment, humans as well as nonhumans (Cordell et al. 2005).
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METHOD AND MATERIALS

This work has been conducted through a literature study and a design process.

LITERATURE STUDY

To find literature | have borrowed books on the subject from the library in Alnarp.
| have also used databases including Primo, Scopus, Google scholar and
Epsilon. Query strings | have used are: Biodiversity and health and wellbeing,
Vegetation in urban setting for mental health and wellbeing, Halsa och
valbefinnande i urban milj6, Traffic and roads as habitats for plants, Traffic
landscape perennials as well as Traffic landscape. | have also received
information and documents from Bromma stadsdelsférvaltning.

REFERENCES

This thesis focuses on herbaceous vegetation in the traffic environment a subject
that has proven hard to find literature on. There are studies conducted about
health in urban environment and the benefits of plants. However, they usually
focus on vegetation on a whole or with a focus on woody plant materia{.

Although the focus in the literature is not necessarily the same as in the thesis
some important sources contributing to the literature study are; Role of
Vegetation as a Mitigating Factor in the Urban Context (Ferrini et al 2020) ,
Psychological benefits of greenspace increase with biodiversity (Fuller et al 2007)
and ?oes biodiversity improve mental health in urban settings? (Dean et al
2011).

There are valuable information regarding plants, people and the stressful
environment of our cities to be found in theses texts. The information found in
said texts can be interpreted to include herbaceous plants such as perennials
and geophytes that are the focus of this thesis.

In regards to finding inspiration for the design and plant composing aspects of
this work some of the most important sources are Rlaturalistic Planting Design
The Essential Guide By Nigel Dunnet (2019) as well as Planting in a Post-Wild
World written by Thomas Rainer and Claudia West (2015). Both theses books
have a focus on nature as a sours of inspiration something that has been a central
part of this work. To gain more information about plant strategies as well as
prairie and steppe habitats the books Plant strategies, vegetation processes,
and ecosystem properties (Grine 2001), Sowing beauty: designing flowering
meadows from seed (Hitchmough 2017a) Gardening With Prairie Plants: How To
Create Beautiful Native Landscapes (Wasowski 2001) have been the key sources.

Although not published sources the conversations with Marc Brent from Oxford
Botanical Gardens and Arboretum as well as Malena Christoffersson from Lund
municipality contributed with awareness of the current view among professionals
within the field of maintenance something that | value highly. Same goes for the
correspondance with Sonja Forward regarding road saftey.

DESIGNPROCESS

Nigel Cross (2008) describes a simple four-step model of the general design
process seen bellow in figure |. However the process in itself isn't necessarily
experienced as being linear as the model suggests. In the book Design process
och metod (Wikberg et al 2015) the authors write that all design processes will
be different. There is a dynamic within designing that will change depending on
the project and the people involved. For instance they write that a planed
process where one follows a specific method can be limiting for some. Nigel
Cross also writes in the book Design Thinking (2011) that a lot of designers find
it hard to describe their process since it is partly intuitive or instinctive. This is
something | explored in my Bachelor thesis where | categorized the steps of the
desig)n process into free/intuitive or intellectual/thought driven (Holmberg
2019).

With the deign proposals presented in this thesis | did not set out to follow a
specific method but instead let my intuition lead the process. In retrospect | can
see how it, although not intentionally, follows the four-step model by Nigel Cross
(2008). As a way to describe my process | have divided it into four steps
correlating with the model mentioned above. In line with the result | could see
in my Bachelor thesis a lot of the problem solving of designing has taken place
unconsciously. On the following page a description of the stages are presented
combining the four-step model with the categories from my previous thesis.

Research, Inspiration, concepts,
sketches, composition, etc.

Figure I: To the left is the four-step model over the design process by Nigel Cross(2008). On the right
is a rendition by the author showcasing the design process in this work. In the rendition one can see
the circuit created between the creation and evaluation. A cycle within which a majority of the time is
spent during the process.
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I
ANALYSIS

intellectual & thought driven

Site visits both in winter and summer, photographs being the primary medium
to document the sites. Maps and documents provided by Bromma
Stadsdelsforvaltning have also been part of the analysis. It is also important to
point to the fact that | have seen these places throughout m¥ whole life and
therefor have experiences that might have affected the result of the analysis.

CREATION 2 EVALUATION

free & intuitive intellectual & thought driven

During this stage the process becomes somewhat diffuse. This is where the
intuition has been let to take the lead. The creation is constantly evaluated.
These two processes seem to happen parallel to each other. There isn't much
clarity until Fi)nally things fall into pEce resulting in a design and planting scheme.

Inspiration and Concept

Apart from finding inspiration through the literature study | have been influenced
by pictures of both natural habitats and designed plantings. | also carr
experiences from travels, internships and my time at SLU. Inspiration from bot
external and internal sources has contributed to the concepts for the sites and
character traits for each site were selected. These then acted as a framework for
the design.

Composition and Design

Perhaps the most instinctive of all stages has been the design and plant
composition part. Through rough sketches, trial and error the concepts were
brough to life. With the layout drawn the focus was to create plantmixes. This
included researching plants that would fit the conditions and combining them
into mixes. This process was made easier thanks to the knowledge gained from
studies at SLU which has resulted in a library of plants suitable for different sites.
Once mixes were created the final planting plan was drawn.

I
VISUALS

intellectual & intuitive

An important part of the design proposals has been to showcase the character
of the designs and the diversity within the plant mixes. lllustrations have been
made using a combination of hand drawn sketches and digital tools such as
Affinity Designer and Affinity Photo. Visuals were also made for showing the
result from the analysis using the same softwares.

STRUCTURE AND READING GUIDE LINES

The work is divided into five parts, not including list of references. At the end of
part one and two a short conclusion on the subjects covered in the chapter is
presented.

The parts are as follows:
| - Literature study, People and Plants in Urban Cities

This initial part of the literature study has a starting point in the research
questions and focuses on the struggles people and plants face in the urban
environment.

Il - Literature study, Design and Nature

The second part of the literature study has a focus on nature as a source for
inspiration for designing plant communities.

Ill - Design Proposal

First follows an overall analysis that applies to all three of the sites. Further on
the sites Alviksplan and Ulvsundaplan are presented with site details, concept,
plans and illustrations. The presentation of Brommaplan, which is the last of the
three sites, varies from the two prior. This site has received a conceptual
moodboard and suggestions for plants. However there are no plans for this site
due to infrastructural challenges that will in time lead to a redesign of the area.
Finally a short description of the maintenance required for the sites is presented.

IV - Discussion

The discussion is divided into four sections where the results from the literature
study and design proposals are reflected upon.

V - Conclusion and final reflection

A summary over the answers found for the research questions.

VI - References

All references are listed at the end of the thesis. All photographs and illustrations
throughout the thesis are presented with a figure number, the name of the
creator and if available a CC-license. More detailed descriptions of the figures
are found in the list of figures following the literature references at the end of the
thesis. Unless anything else is stated all figures such as photographs and
illustrations are works by the author, and are not to be used without their
consent. Theses are also included in the list at the end.
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PART | - LITERATURE STUDY
PEOPLE AND PLANTS IN URBAN CITIES

In this section the result of the
literature study is presented with a
starting point in the research
questions. Topics regarding the
urban environment, bot in
relation to people and plants are
addressed as well as how humans
and plants are affected by life in
the city.



Qualities of the urban environment from a human
perspective

According to the UN 55,3% of the world's population live in urban areas. In
Sweden this number is even higher coming in at 87,4% (United Nations 2019).
In the urban setting people are constantly surrounded by different stressors such
as pollution, noise, economic stress and dense living situations. To be constantly
stimulated often results in feeling overwhelmed which can affect a persons
overall wellbeing (Taylor et al. 2018). That these circumstances affect people is
not surprising. Looking at the history and the evolution of mankind we have only
been exposed to these stressors during a very short period of time. This means

that the urban environment can be seen as an unnatural environment for humans
(Peschardt 2014).

During the last decade we can see a rise in stress related illnesses. In Sweden the
amount of psychiatric diagnoses increased with 59% in 2010-2015 and amon
these 66% were due to stress (Lindwall & Olsson-Bohlin 2016). It's hard to tell
whether the rise in stress related illness is due to our lives in urban environments.
However a lot of research show that nature can have a positive effect on peoples
wellbeing in comparison to the built environment (Ulrich 1984). Something that
alines with research from Norway stating that green cities with a lot of parks and
green elements are preferred over grey cities (Nordh 2010).

One of the most extreme environments in our cities are our streets. These grey
infrastructural elements waving through our cities play an important role in our
everyday life as they help us get from A to B. We spend a lot of time in or in close
proximity to the traffic environment. In Stockholm 41% of travel is made by car
(Region Stockholm 2019). Looking at the daily commute between 40-50% use
their car. This percentage is lower than for the regions of Géteborg and Malmé

erhaps because of the well designed public transportation system offered in
Stockholm but also due to the congestion in the traffic system (Smidfelt Rosqvist
et al. 2011). Queues are no longer exclusive to rush hour resulting in frustration
and higher levels of everyday stress. In the magazine Teknikens Varld (Ahlander
2017) one can read about a survey conducted by SIFO that shows how 75% of
drivers in Sweden experience that the stress levels have increased during the last
10 years. A high number of participants also tell of increased road rage among
other drivers.

The traffic environment is not only a stressful environment for our mental health
but it is also full of risks. In Sweden Trafikverket work with Vision Zero, a project
with the goal that no humans will be killed or injured in the traffic (Trafikverket
2020b). The biggest reason for accidents is the human factor. There are a
number of things that influence the way we act in the traffic. The car as a status
symbol, the fact that people feel a sense of anonymity when in the car, self-
assertion, driving skills and the amount of cars that if high can lead to frustration.
Stress or overall wellbeing is something that plays a role in how people react in
relation to these circumstances. One common reaction is overspeed or reckless
driving (Forward 1999). The speed has a big impact on the severity of an
accident. Overspeed is the reason for around 100 lives lost each year in the
traffic in Sweden (Trafikverket 2020a). The Stockholm municipality has a
programme for the development of a safer and more attractive city. In this they
report that the most important goal is to make sure that speeds are adjusted
according to specific traffic situations and that they are being followed. In the
rapport one can see pictures how they for example include plants and adH'ust

design of streets to create a more attractive and safer environment (Hartzell et
al. 2010)

Qualities of the urban & traffic environment from a plant's
perspective

Plants can sometimes be complicated to understand. We find them growing in
the most hostile of environments and yet it can be hard to keep them alive in our
gardens. However when it comes down to it they all need the same things;
water, light, nutrients and air, only in varying amounts. This said it is important to
understand the environment in which we wish to introduce plants. The urban
environment might be as unnatural for plants as stated earlier regarding humans
(Peschardt 2014). However one can with the right analysis pick plants that are
well suited for this environment, something that has been addressed by a
number of plantsmen and women such as Thomas Rainer, Claudia West, and
Beth Chatto among others (Rainer & West 2015; Chatto 2021).

Urban cities and the traffic environment in particular are highly contaminated
both above and below ground. Air pollution of varying sorts and sizes make for
tuff growing conditions%or all plants (Spirn 1984). One problematic factor is the
salt that is used during winter to clear streets from snow and ice. The airborne
salt that lands on the parts above-ground is highly concentrated and can cause
physical damage to the plants (Huisman 2000).

In order to provide healthy growing conditions for plants the soil is of high
importance. It is from the soil that the plants through the roots get a majority of
their nutrients, water and oxygen needed to grow. It is important to have pores
of different sizes within the soil (Gustavsson 2020). The compacted soil we often
find in the urban setting is therefore another problem making life challenging for
the urban plant. Besides the lack of water and air in a soil suffering from
compaction the life of microorganisms that help provide nutrients for the plants
is also affected. On top of this the root growth is hindered in a densely packed
soil, with limited root growth nutrition uptake is minimized, affecting the
condition and life span o?the plants. The soil in close proximity of streets suffers
not only from compaction but from contamination just like the air (Spirn 1984).
Although the airborne salt and other Hoarticles are stated as the most problematic
for plants, the contaminated soil will also affect the plants through absorption
through the roots(Huisman 2000).

As described initially plants have a few essential necessities in order to survive
and thrive. All the conditions described above contribute to challenging
growing conditions affecting the lifespan of plants. According to The Granite
Garden (Spirn 1984)) the lifespan of a tree living under these conditions is only
around 10years. 10 years might be on the lower end of the lifespan of trees even
in the urban environment. In an article by Lara Roman (2014)the lifespan of trees
are expected to be somewhere between 19-29years. In the article the annual
mortality rate is estimated to between 3,5-5,1% resulting in a half-life among
street trees to land between 13-19 years. This means that around 50% of all trees
planted in the street environments do not make it past 13-19years. Although this
is far longer than the 10years mentioned above it Is still to be considered a short
lifespan for trees. Spirn (1984) suggests that perennials thanks to their smaller
root systems may be better suited for the harsh environment that is found in our
urban cities.
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Values of vegetation, with a focus on perennials, in the
urban environment

BIOMASS

In the section above, contamination of the traffic environment was presented as
well as the challenges that face plants living in this environment. However, plants
can play an important role in the urban environment by helping to remove
pollutants. In a review on the role of vegetation in urban environments Ferrini et
al. (2020) conclude that higher biomass gives higher values. A larger biomass
should therefore be desirable. Although the review focuses on the importance
of trees one can imagine that a lush and rich herbaceous layer also contributes
to the mitigation of pollutants. By introducing a diverse perennial planting one
could improve not only the aesthetic aspects but also the quality ofpthe air.

DIVERSITY FOR ECOLOGY AND HEALTH

Diversity within planting communities is naturally imﬁortant from an ecological
aspect since it is providing living habitats, food and shelter for insects and other
animals (Dunnett 2019). A diverse planting can in other words increase the
biodiversity regarding both flora and fauna. In a study by Johansson et al (2014)
the result showed that people are concerned about biodiversity and the
decrease seen in species. The authors write that this might be due to a rise in
peoples ‘pro-environmental behavior'. Although that study was not conducted
within an urban environment it gives us a deeper knowledge about peoples
feelings toward biodiversity and t%e conservation of natural environments which
can be relevant even in an urban setting. According to Dean et al. (2011)
biodiversity can also have a positive effect on humans. This due to the critical
role it plays in the health of our ecosystems. Healthy ecosystems have the
potential to provide humans with important services, ecosystem services. The
concept of ecosystem services aims to shine light on how human welfare is
connected to the services provided by ecosystems (Naturvardsverket n.d.). They
are commonly divided into four categories: provisioning, regulating, supporting
and cultural (Boverket 2021). The services provided by plantings witﬁ higher
biodiversity can help in recovery from stress related illness such as fatigue,
benefits that fall in the cultural category (Dean et al. 2011). Since the traffic
environment is proven to be highly stressful as noted earlier in this work
(Ahlander 2017) these studies talk in the favor of adding plantings with higher
levels of diversity in our roadside environments. The study by Johansson et al
(2014) showed that people experience a high appraisal towarc}/s an intermediate
to high level of biodiversity. Areas with the lowest biodiversity received the
lowest grades regarding appraisal. They also found that people seemed to think
that all biotopes* were important to conserve, proving that people care for
natural environments. The importance to conserve biotopes cou% point towards
that the public prefers or finds native species to be of higher importance.
However a study in Sheffield recently showed that the perceived biodiversity
and natural structure of a planting had a bigger impact on restorative effect than
the number of native species (Hoyle et al. 2017).

In the book “The Biophilia Hépothesis” (Kellert & Wilson 1993) the authors bring
up four statements for why biodiversity is so important Theses statements rise
from evolution and point us towards the future. These can be seen on the next

page.

*biotope, a region with a particular flora and fauna (Hine, 2008)
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“Biodiversity is the Creation - the
importance of the incredible amount of
living organisms in constant development”

“Other species are our kin - evolution,
humans arose from the single cell eukaryotic
organisms of the planet and therefor we are
all connected”

“The biodiversity of a country is part of its
national heritage - Not one country has the
same set of biodiversity as another one, it is
unique and therefore of high value”

“Biodiversity is the frontier of the future -
the future is here on earth and it will
continue to develop but we need to take
good care of it if we want to be a part of it”

(Kellert & Wilson 1993)



SEASONAL AESTHETICS: COLOR AND AND STRUCTURE

In the book Planting a new perspective (Oudolf & Kingsbury 2013) the authors
present the qualities that perennials can bring for all seasons. By working with
multiple layers in a planting it is possible for a planting to deliver all year round.
They are by no means alone with this approach. Tomas Rainer, Claudia West and
Nigel Dunnett (Rainer & West 2015; Bunnett 2019) among others also create
Elantings focusing on perennials with long seasonal interest. A year in a

erbaceous planting starts with the first growth of perennials paired with
geophytes that go dormant in summer. In figure 5 the color of early spring bulbs
are shown. As summer approaches perennials and grasses tend to grow taller
offering both color and structure to the borders. As summer turns to fall and later
on winter the color focus fades and structure becomes the main event in the
border as the vegetation period is over and a majority of the herbaceous plants
go dormant. Come next year the cycle will start again with the first burst 01Pco|or
offered from the plants (Oudolf & Kingsbury 2013). In figure 1-4 below the
seasonal change of Hylotelephium ‘Herbstfreude’ are shown.

Figure 2. Summer IT-I;I.oteieiu (Wahl

Figure 1. Early sring growth
jum (G 2021 2007)

lotelephi
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Figure 3. Hylotelephium sumer flower

Figure 5: Crocus ad a splash of color in the early spring (Andrews 2018)
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Plants in the traffic environment

The Urban forestry/Urban Greening research at the University of Washington
(Wolf 2010) points out that drivers in areas with more greenery along roads show
lower levels of stress as well as frustration. By adding trees and other vegetation
along roads in urban areas one might be able to prevent road rage that has been
increasing according to swedish drivers (Ahlander 2017). Traffic researcher Sonja
Forward (2021) agrees with this and recalls one study that showed that the speed
decreased when people were driving through areas with more greenery. She is
also confident that vegetation has the capacity to affect drivers although more
research is needed on the subject.

Forward (2021) mentions that the removal of trees in the roadside vegetation is
common in Sweden due to the increased risk in the case of accidents. However
she also writes that lately it has shown that the lack of trees can lead to higher
speeds due to drivers experiencing a lower risk where there are no fixed objects
along the roads. These trends can be seen as problematic since speed is one of
the most crucial factors when it comes to road safety(Trafikverket 2020a). The
ositive effects on people mentioned above regarding vegetation including
owering stress levels as well as the improved perception among drivers seem to
result in safer driving styles(Wolf 2010). This could indicate that trees and other
vegetation might actually be a mitigation measure in the traffic environment.

“Planning and design for livable cities should
include roadside vegetation and trees that are
placed appropriately...” (Wolf 2010)
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How people are affected by plants

In the book Interaction by design: bringing people and plants together for
health and well-being: an international symposium (Shoemaker 2002) we can
read that people seem to receive healing effects from nature through two main
ways. One is through the senses and the other through activity. The first one
happens on an unconscious level by simply being surrounded by nature. The
author believes that this is a good argument for incorporating nature in our
public spaces. Wolf (2010) indicates that even the roadside vegetation can have
a positive impact on people's health and well-being.

In a review regarding the evidence on the health benefits of urban green spaces
we can read about%oth physical and mental health benefits. On the physical
plane people can experience a higher motivation for exercise such as walking in
a greener environment. The connection between physical activities and health is
well known but the connection between it and nature is still a bit vague (Lee &
Maheswaran 2011). Looking at the mental benefits gained through urban
greenery the benefits seems to be even better. People living in greener areas
reported higher quality of life and lower stress levels. Taylor, Hahs & Hochuli
(281 8) writes that even though natural elements can not be seen as a solution to
the high levels of stress in the city, nature has the ability to support wellbeing and
balance among city people. For it to have a significant effect it is important that
tf;e green elements are located in proximity to peoples homes and/or working
places.

Fuller et al (2007) bring up the importance of the quality of greenspace. The
health benefits for people can vary dramatically depending on the provided
greenery. Their study proves that reflection and distinct identity improved with
the richness of plants and a variety of habitats. Environments with varied
habitats and plant richness not only provide benefits for people but also the
planet. By planning for green areas we can contribute with shelter and food for
animals in our urban environments.

Regarding the scale of green space one has to take more of a helicopter view.
Large parks are of great value due to the fact that they can include a lot of
different activities and therefore be of importance to different user groups.
However smaller parks often have the advantage of accessibility. They are
usually located closer to peoples home and therefore valued higK especially
among elderly people and children who might experience difficulties accessing
a larger park usually located in the outer areas of cities. In the same way the
roadside vegetation might be of high importance for people commuting and
thereby spending a lot of time in the car (EVohc 2010). Xsmall park or roadside
vegetation can not be seen as an alternative to or a replacement of a larger park
but as a good compliment. On the whole a ?reener city with a variety of large
parks, smaller parks and green corridors will have a positive effect on both
ecology and human health (Nordh 2010).
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Locking at the literature one can conclude that the urban environment in general
and the traffic environment in particular is tough on both humans and plants
(Spirn 1984; Peschardt 2014; Huisman 2000). Stress related illnesses have
increased and in line with the research presented above one can assume that the
lack of nature and greenery can have a negative effect on our wellbeing. Plants
do have a positive effect on wellbeing and stress levels and can therefore be
used in the urban environment to improve life for humans (Lee & Maheswaran
2011). Even though parks and larger green spaces are to be preferred it seems
that smaller green elements also have a positive effect on people as presented
in the research by Helena Nordh(2010). Scientists are also positive that plants
can play a role in the traffic environment to reduce road rage and improve safety
if planned well (Wolf 2010; Forward 2021).
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PART Il - LITERATURE STUDY
DESIGN AND NATURE

This  section  presents  an
introduction  based in  the
literature study regarding the
design process and using nature
as a source of inspiration.



Design starts with a site

In Site Matters (Kahn & Burns 2005) the authors describe the importance of a site
in the process of designing. The site is where it all begins. Landscape architects
need to understand the physical qualities and limitations of a site in order to
create a design that can stand the test of time. Carola Wingren(2009) writes
about the fact that we in design often strive for and focus on beauty, something
she believes can hinder us from reaching the best possible solution for a site.
She puts it beautiful when describing that the ambition of a design instead
shourz:l be an ideal landscape ‘ideallandskap’. This ideal landscape will change
depending on a number of aspects, the site being one of them and the usage
and its users another. This does not mean that the end result won't be described
as beautiful but merely that the aim is something bigger. When designing one
needs to take all the technical aspects in consideration. This is especially true in
the urban environment as stated in part 1 of this work.

Landscape architects work with natural, living material but the process is not
about replicating nature. The work is however often inspired by natural
environments. Not only because of their aesthetics but because of their
construction. The landscape architect finds the essence and translates it to a
concept and/or a design that is adopted to a site, something that can be called
the art of landscape architecture (Kahn & Burns 2005).

Nature as a source of information and inspiration

In order to design a sustainable planting in an urban environment a lot of
Landscape architects look to nature for inspiration. Sprin(1984) writes that plant
communities in nature are inseparable to their environment and it is therefore
crucial to find the perfect match between plants and site when designing. When
looking for inspiration or searching for plants for a specific site there are a few
things one need to keep in mind. James Hitchmough (2017a) writes about the
importance of understanding the compleet conditions in which a specific plant
grows in order to pair it with the right site. He divides these conditions into
climate, soil, competition between plants and palatability to herbivores.

CLIMATE

When it comes to climate the factors worth focusing on are temperature during
summer as well as winter and precipitation both in regards to when it rains/
snows and the quantity. The K&ppen climate classification system developed by
Wladimir Képpen divides the world in five main categories corresponding to the
five vegetation types and is the most commonly used system for climate
(Arnfield 2020). By finding the right classification of a site one can search for
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plants originating from areas with the same classifications. It is also important to
understand how latitude and altitude influence climate conditions. This means
that it can be possible to find plants on a high altitude set in a warmer climate
that would be well suited for a location on a lower altitude in a cooler climate.
So even though the classification system gives a great overview of the world's
climatic zones and is a great starting point one has to look at the microclimate
to be able to make well informed decisions (Hitchmough 2017a).

SOIL

Soil has been mentioned in part | of this work as an important source for plants
(Gustavsson 2020). There are different factors that combined, create the
characteristics that will determine what plants will thrive and what type of plant
community is best suited for a soil. The characteristics of the soil are determined
and affected by sources below as well as above ground. The bedrock on which
the soil sits as well as organic materials added from plants and animals are
responsible for the distribution of particle and pore sizes within a soil as well as
the pH (Rd&man & Rundquist 2016). As mentioned earlier water, oxygen and
nutrient availability are the key factors affecting the plants. A soil consisting of
fine materials like clay will have a high water holding capacity but might lack in
oxygen. The opposite is true for a soil consisting of coarser material such as sand
or gravel (Hitchmough 2017a). The pH level will determine what nutrients are
available for the plants. Very acidic or alkaline soils, below pH3 or above pH8,
are practically not habitable for plants. This is due to the fact that all nutrients are
strongly tied to the soil. This leavs a pH range for plants that can be described
as fairly small. A lot of plants prefer a productive soil with a pH between 5,5-7,5
and with an optimal level at around 6-6,5(Raman & Rundquist 2016). There are
plants to be found on both ends of the spectrum however herbaceous plants are
more commonly found in the neutral to alkaline part of the scale and on acidic
soils it is more common to find woody plant materials(Hitchmough 2017a). The
alkaline soils will be less productive than the once described as the optimal, still
we find some of the most diverse plant communities on these alkaline soils.
Hitchmough describes in the book Sowing Beauty Designing Flowering
Meadows from Seed (Hitchmough 2017a) that since the plants will not produce
as much biomass on a less productive soil they leave room for other plants to
join in the community. This subject will be explored and described further in the
paragraph about plant strategies found below. The soil can as this paragraph
describes be very different and therefore the understanding of it and what the
desired plants need are highly important. Magnus Svensson (Svensson 2020)
talks about the importance to be specific in the prescription of substrate when
working in urban environments where one often does not have a natural terrass
or soil to plant in. In order to do so one has to be clear about what type of plant
community one wishes to create as well as making sure that all conditions of the
site are well matched to create a unity.
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PLANT STRATEGIES

Plants are complex. They may all have the same goal of surviving as individuals
and as species but they have different strategies to reaching these goals. In
order to combine plants and design stable plant communities landscape
architects need understanding for the different plant strategies that occur in
nature. Professor Phil Grime at the University of Sheffield presented an approach
to looking at surviving strategies among plants in the 1970s that has been widely
used. He divided plants in three main categories: competitors, stress-tolerators
and ruderals. These can be combined creating secondary categories:
competitive stress-tolerators, competitive ruderals and stress-tolerating ruderals
(Grime 2001). The theory is based on the level of productivity and stability a site
offers. The relationship between the types of strategies are shown in figure 6.
Productivity of a soil is determined on the nutrient availability for plants which
was covered in the Faragraph above. Sunlight is also something that will affect
productivity as well as water. A site in a sunny position with high nutrient
availability and well balanced water levels will have the highest productivity.
Change in any of these qualities, lower nutrient, shade, drought or water excess
will have a negative effect on productivity. Stability will be affected by external
influences such as gracing, floods, droughts, trampling etc. What plants are
capable of comﬁeting at a site is determined by what surviving strategies they
have adopted. Hitchmough (2017) mentions that this approach is useful since
one can quite easily categorize plants by merely looking at them. Competitors
usually have lush green foliage, big root systems and you can find them growing
in large patches. Stress-tolerators have assets such as hairy stems and leaves,
silvery or succulent leaves, taproot and are usually clump forming. Ruderals can
have a varying physiognomy but they are short lived, usually annuals or biennials
and they are mostly spreading by seed. On the opposite page an overview of
the characteristics of the main categories are listed.

Competitors

Stress tolerators A \ Ruderals

increased stress

Figure 6: The relationship between plant strategies. Based on the model made by Grime
in the 1970’ (Grime 2001)
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Competitors

Fast growing

Large biomass

Lush green

Grows in large patches, can create monocultures
Spreading is mainly vegetative

Highly competitive on productive soils with good light
conditions.

Stress-tolerators

Slow growing

Small biomass

Clump forming

Spread vegetatively or by seed

Morphological traits such as, silvery, hairy, succulent

small leaves etc to cope with stressors such as sun, salt,
drought

Ruderals

Fast growing with short lifespan, annuals/biennials
Spreading is mainly by seed

Biomass is varying



HABITATS

As earlier stated, plants in the traffic environment will be faced with stressful
?rowing conditions. By Eairing the site with a suitable natural habitat one can
ind plants that are capable of coping with the conditions of the site. One way is
to look at a habitat diagram shown in figure 7 where habitats are categories
based on the water availability Y-axis and pH X-axis (Wahlsteen 2018). This
system combined with the plant strategies described on page 30 are great tools
to find both plants and inspiration for design concepts. Since one in an urban
environment usually works with sites lacking in natural soils one can manipulate
the site and to some extent create conditions better suited for a plant
community one wishes to design. However there is still a lot to take in
consideration such as air pollution, precipitation and disturbance. On the
following pages two natural habitats are presented, the steppe and the prairie.
From these two habitats one can draw inspiration and find plants that have
adapted to more stressful living conditions.
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Figure 7: Habitat diagram based on model in Utékad véxt- och standortskdnnedom
(Whalsteen 2018). Sites from the design proposal in part Ill are place according to
their conditions.
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STEPPE

The steppe is a grassland first and foremost but not exclusively found in Eurasia
from Hungary in the west to Manchuria in the east (McNeill 2021). A continental
climate with hot summer and very cold winters as well as little rainfall results in a
stressful environment and hence a lot of the species found here are deciduous
and capable of coping with periods of drought. Due to these conditions the
steppe in general grows quite short shown in figure 9. Greater biomass does
occur where soils manage to provide more moisture, figure 8. On the more
unproductive sites the vegetation is relatively open and bare patches of soil can
be seen between the plants. The main flowering occurs in spring to midsummer,
there are however a few species that bring seasonal interest during the later
summer and autumn months. Due to the stress-tolerating characteristics as well
as the aesthetically appealing flowers of many of the plants found on the steppe
it is a great source of inspiration for designs on low fertility soils in the urban
environment with low rainfall (Hitchmough 2017).

= -

Figure 8: Dirifts of Salvia nemorosa in Austria (Reiser 2015) (CC BY-NC-ND 2.0)

Figure 9: Low meadow with interesting mix of Iants growing in drifts and
patches (Hunt 2015) (CC BY-NC 2.0)
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PRAIRIE

In the book Gardening With Prairie Plants: How To Create Beautiful Native
Landscapes(Wasowski 2001) the prairie is described as an overview of a diversity
of grassrzmds. Lowland prairie, Mesic prairie, Upland prairie, Sand prairie and
Savannas are all types of grassland communities found in North America. The
prairie is however commonly divided in short- and tall-grass prairie. In general
the prairies are found in areas with higher rainfall and on more productive soils
than the steppe. But as addressed there is a diversity within the prairie category.
Shortgrass prairies are found on less productive sites that in some cases can
resemble the steppe. On more productive soils the tall-grass prairie is more
common (Hitchmough 2017). These communities are dominated by grasses,
figure 11. Although grasses dominate, the prairies are also incredibly rich in
diversity something that can be seen in figure 10. It is possible to find up to 160
flowering forbs, excluding grasses, over the course of a season (Wasowski 2001).
One can therefore understand that Hitchmough (2017) describes the prairie as a
valuable resource for naturalistic plantings in the urban environment since they
provide such a broad variety of plants for diverse conditions.

Figure 10: Prairie with drift of Echinacea and Rudbeckia dotted within a green
matrix (wdterp 2021) © wdterp

Figure 11: Prairie domiated by grasses (wdterp 2021) © wdterp
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Maintenance

All plantings, especially newly planted, require maintenance. However when the

lants are chosen to match the habitat conditions of a site the planting will need
ess coddling and the maintenance will therefore be more economical (Spirn
1984). Maintenance in the traffic environment is full of risks. To lower the need
for maintenance is therefore not only a question of money but also safety. Today
we see a lot of grass communities in close proximity to streets. In order to keep
a lawn in good condition one needs to cut it often. Depending on the usage and
location grass is kept at varying heights and therefore cut with different intervals.
Maintenance of grass in the traffic environment can be classified as ‘medium
main‘)cenance’ and cutting is required approximately six times a year (Boorman
2004).

A perennial planting if designed well and cared for during the establishment
years can require less frequent maintenance. Looking at Oxford botanic garden
& arboretum perennial borders are maintained in different ways. The classic
‘English’ plantings are very intense with mulching, feeding, plant support and
watering. A relatively new addition to the garden are the ‘Merton’ borders which
are developed together with James Hitchmough in a more naturalistic manner
based on studies of natural plant communities. In these borders the garden has
a much more radical approach to maintenance. They are cut down once a year,
cuttings removed and no watering or feeding is needed. Interventions are
recLuired a few times per season in order to keep weeds from establishing and
to keep the plant composition balanced. Mark Brent, garden curator and head
of horticulture states that a reasonable level of skill is required in order to care
for these plantings especially initially (Brent 2021). By using sand or gravel as
mulch one can reduce but not eliminate weed invasion lowering the need for
frequent weeding (Fieldhouse, Hitchmough 2004).

In 2011 a steppe planting was established in Trollebergsrondellen, a central
roundabout in Lund. This planting has a maintenance level equivalent to the
Merton borders in Oxford only requiring one cutting per year. According to
Malena Christoffersson, landscape engineer at Lund municipality, the most
important thing to keep in mind regarding the maintenance of vegetation within
the traffic environment is the safety of their staff. A lot of planning goes into
every session. To lower the number of inputs needed throughout the year is
therefore positive and plantings like the steppe in Lund that is cut down once a
year can for that reason be prefered over cut grass. Christoffersson also
mentioned that the reaction among the public has been mainly positive
(Christoffersson 2021). In Oxford, Brent (2021) mentions that there is a need to
acclimatize the visitors to this “new” aesthetic in naturalistic plantings. However,
he also shares that the public is warming up to it and appreciate the aim to
increase biodiversity and create more sustainable plant communities.

In any planting the management required will, as described in this section, need
to be adapted to the conditions of the site and the type of perennial planting.
By paying attention to the site and working with the conditions Fieldhouse and
Hitchmough (2004) writes that it is possible to work on a budget and with limited
skills among maintenance staff and still create plantings that offer aestethical
and ecological values appreciated by both maintenance staff and public.

35



The literature suggests that in order to create sustainable plantings one needs
to have a deep understanding for the conditions of the site, how and by who it
is to be used as well as the level of maintenance the planting will receive.
Climate, soil and competition between plants are as stated above of the highest
importance. Plant communities are to be found in all types of environments and
nature can therefore be a great source of inspiration regardless of the site if one
is capable of pairing the site with a natural habitat. Plant strategies described by
Grime (2001) and the habitat diagram described on page 32 are great tools
when designing with plants. Maintenance is also a reason for drawing
knowledge from nature. Professionals believe that it is possible to lower the
intensity of maintenance when plants and composition is adopted to a site
(Fieldhouse, Hitchmough 2004; Brent 2021).
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PART Ill - DESIGN PROPOSAL

This section presents the design
proposal for the three traf?ic
Intersections in Bromma. Starting
with an overall analysis and
continuing with concepts and
designs.



Design proposal - Introduction

As mentioned in the literature study Stockholm municipality has a program
where one of the goals is making the city more attractive (Hartzell et al. 2010).
Since the traffic environment is a central part of our urban environment and
many times lacking in greenery with the exception of mowed lawns, trees or
shrubs as well as other aesthetic elements. These are areas where one with
relatively small changes could make a big difference. When working within the
traffic environment the safety should always come first but as the quote on page
19 describes plants should have a role in designing the livable city (Wolf 2010).
Stockholm is the capital and the largest city of Sweden with many districts and
suburbs surrounding the center. The sites in this work are all located in one of
these suburbs called Bromma. The idea is to evolve already green traffic islands
in this district by adding a more diverse herbaceous vegetation. As stated in the
literature study, perennials might be better suited for the tuff environment in
close proximity to streets compared to trees (Spirn 1984). The literature also
suggests that perennials can deliver big seasonal values (Oudolf & Kingsbury
2013). The benefits and diversity within the herbaceous vegetation as well as the
fact that this type of vegetation can be seen as somewhat neglected within

ublic areas are reasons for the focus on perennials in the proposals on the
ollowing pages.

Before continuing to the analysis and designs of the sites a short description of
plant mixes is provided on page 41.
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Plantmixes

In two of the proposals the designs are inspired by the steppe and prairie
vegetation. To achieve a naturalistic feeling in the p?;ntings plant mixes have
been composed. Traditionally in a horticultural context perennials are planted in
blocks creating a patchwork of different species. Whereas in a mix species with
different qualities and functions are combined creating a plant community.
There is not one way to achieve this and this description is mainly an explanation
for the thought process used in this work. It is based on the knowledge gained
during studies at SLU as well as principles described by plant designers such as
Nigel Dunnet (2019) and Piet Oudolf (Oudolf & Kingsbury 2013).

When combining plants the goal has been to create mixes that are stable in the
Iongiterm as well as offering a level of dynamic to the plantings. Earlier in this
work plant strategies were explained and these play an important role. On page
30 characteristics are described for the different strategies. In the plantmixes
presented on the following pages all plant strategies (Grime 2001) are
represented although a majority of the plants chosen can be categorized as
stress-tolerators or somewhat so. A lot of them are clump forming and stable
resulting in a planting that can have a long lifespan. However a few species have
more o?the ruderal characteristics and wﬁl self seed within the planting filling in
gaps between other plants. There are also plants that are carpet-forming and
spreading vegetatively providing a groundcover helping suppress weeds and
hence lowering the need for weeding.

Besides plant strategies, aesthetic qualities among the plants have been
important. Seasonal qualities described on page 22 being one of the qualities.
Color and structure in the plants as well as patterns within the planting are also
qualities that have been top of mind while designing. This is something that
Nigel Dunnet describes as important aspects to consider when designing
(Dunnett 2019).
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Climate

In the section about using nature as a source of inspiration starting on page 28
it is stated that understanding the climate has an important role in the analysis
of a site. This information will be crucial in order to pick the right species to the
project.

Stockholm falls under the K&ppen classification Dfb (Warm Summer Continental
Climate) (Weatherbase n.d.)

However the climate in an urban environment including the traffic environment
can differ from the general classification of a geographical area. For example
with higher temperatures (Bulut et al. 2008). One can therefore assume that
although the sites falls within the classification Dfb, areas with the classification
Dfa could also be good sources for finding suitable plants. The geographical
distribution of the Dfb and Dfa can be seen in figure 22 and 24 respectively. They
both fall under the Continental climate with even precipitation through the year
and the main difference between the two being the temperature that is higher
in Dfa areas (Arnfield 2020). On the opposite page an overview of the climate in
Stockholm is provided.

Places with classification Dfa and Dfb that will be used for inspiration:
Central Europe and Eurasia including Kaukasus

North America: North Eastern USA and southern Canada

Cold, no dry season, warm summer (Dfb) (2071-2100)

Stockholm

Precipitation

538,5mm

248 days with precipitation/year
197 with rain

Temperature

average 6,1°C , highest 35°C lowest-27°
Warmest month: July with average of 17,2°
Coldest month: February with average of 3,3°C
(Stockholm, Sweden Képpen Climate
Classification (Weatherbase))

Plant hardiness zone: 2
(Riksforbundet Svensk Tradgard)

Cold, no dry season, hot summer (Dfa) (2071-2100)

s Dib

Source: Beck et al.: Present and future Kbppen-Geiger climate clagsification maps at 1-km resolutios, Scientific Data 5:180214, dei:10.1038/cdata 2018.214 {2018)

Figure 22: Map over the distribution of Képpen-Geiger climate classification Dfb (Beck et al. 2018) (CC BY
4.0)

42

Figure 24: Map over the distribution
4.0)

Dfa

Source: Beck et al.: Present and future Képpen-Geiger climate
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Figure 23: Map over hardiness zones

© Riksforbundet Svensk Trédgard

assification maps at 1-km resalutios, Scientific Data 5180214, doi:10.1038/sdata. 2018214 {2018)

of Képpen-Geiger climate classification Dfa (Beck et al. 2018) (CC BY



A garden city

Bromma is a suburb located west of Stockholm. Looking back it has been
inhabited since the Viking age. During the 1600s the area was divided between
a couple of larger estates. These were during the 1700-1800s cut off as wealthy
families from the city center wanted crofts and land to escape the city during the
summers. In the beginning of the 1900s the city of Stockholm bought the land
and started to establish a garden city, “tradgardsstad”. In figure 13-17
photographs of the neighborhoods are presented. The road network was
carefully adapted to the landscape. Forest edges and natural parks were saved
making the neighborhoods rich with greenery (SWECO 2008).

Figure 16: Mélaren

Tram rail
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The road

Drottningholmsvagen was opened in 1787 and was commissioned by King
Gustav ll. It was built as a faster connection between the Royal Palace of
Stockholm and Drottningholm Palace. The original route can be seen in figure
18. The road got its current route after a few changes were made during the
1930s stretching to the roundabout Brommaplan(SWECO 2008). This can be
seen in figure 19.

AT
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Figure 18: Map over old rute of F}gure 19: Map over new(solid) and old(dotted)

. - . rute of Drottningholmsvégen
Drottningholmsvégen (Lundgren 1829) (CC-BY) (Stockholm stad 2021)

Usage

Drottningholmsvagen connects the western parts of Stockholm to the city center
and is used for daily commuting shown in figure 20-21. According to Stockholms
Stad close to 60 000 cars drive though Alvik and over Tranebergsbron on a
weekday. To this number can be added 6 800 bikers and 1 300 pedestrians
(Tjarnberg 2020).

ur21: kelane, Drottningholmsvégen, Ulvsudaplan
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Brommaplan: An important
traffic junction however
there are a lot of traffic
disturbances contributing
to the ongoing yet ever
changing plans for change.
The area consists of 1950's
architecture which
contributes to the cultural
values for this part of

Bromma (Landskapslaget
AB 2008).

Ulvsundaplan: A junction or
roads and bike lanes. A few
smaller grass patches and
solitary trees.
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Figure 12: Map showing the three locations Alviksplan, Ulvsundaplan and Brommaplan. To the right is Tranebersbron which leads into the city center of Stockholm.
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Alviksplan: First/last traffic
intersection when entering/
leaving the district of
Bromma. An elevated grass
area with corten edges
designed by Hans Peterson

and Jonas Berglund in
1997(Alton 1997).
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CONCEPT - GARDEN CITY 2.0

In the Park Plan for the district of Bromma
one can read that the scenic location next
to the lake Malaren and the connected
parks and nature areas of the district are
important parts of the identity of its people
and something they take great pride in
(SWECO 2008). The intersections are the
gateways to the district and should reflect
this while welcoming both residents and
visitors. The overall concept “Garden City
2.0" is modern and naturaﬁstic. Inspiration
. —_—" ; from both nature and cultural values within
Figure 25: Figure 26: Fi;gure 27: the district of Bromma.

preserved nature walking path allotment garden

48 49



Alviksplan - site specifics

vegetation

Cut lawn in a elevated art piece with corten edges.

Surrounding vegetation consists of both natural
woods and private gardens as well as street trees/
grass communities.

Private gardens & street trees/vegetation

- Natural areas

roads

The last intersection before Tranebergsbron that
leads to the city center.

Bike lanes run alongside the main road and an
additional bike lane is planned to run alongside the
elevated planting. Construction is scheduled for
2022 (Stockholm stad 2021).

- roads

metro

site

Drottningholmsvégen

Metrostation: Alvik

Garden city neighborhood Appelviken

) Figure 28: Layered analysis showing the
R site vegetation, road system and surrounding area
of Alviskplan.

On the opposite page pictures from the location are presented.

Figure 29-31, 33: intersection. One can see that the grass-covered intersection
is invaded by weeds and that the vegetation is spilling over into the hardscape
surrounding the corten construction.

Figure 32: Road leading to Tranebersbron and the city center.

Figure 34: a newly renovated playground located close to Alviksplan.

Figure 35: winter decoration in the intersection.

Figure 36: Alvik, a small plaza where shops, cafes, subway, busses, tram, doctors
office etc are located.

50

corten structure
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Figure 36: Alviks Torg

tockholm city
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Inspiration ALVIKSPLAN - a hillside steppe Conceptual sketches ALVIKSPLAN - a hillside steppe

The inspiration for this intersection is drawn from the steppe, a natural habitat
described on pa?e 33. Through studding pictures of said habitat characteristics DRIFTS
and patterns could be found. This is something that Nigel Dunnett writes about

in his essential guid to naturalistic planting design. He writes about movement,
rhythm and structure as important qualities when one is opting for a naturalistic
feeling within a planting (Dunnet 2019).

As a way to visualize the patterns found in the photographs, digital sketches
were made that showcase three characters that has been used as conceptual
pillars in the planting design for Alviskplan. These characters are Drifts, Patches
and Solitaires.

On the opposite page the conceptual sketches are shown in figure 41-43 with . . ’ o . o
the figure descriptions connecting them to the natural habitats shown below in Figure 41: Movement in the planting. This is something that can be seen especially in
fig.37 and 38. With one species creating a sweeping drift trough the landscape a soft

figure 37-40. These are a representative sampling of the pictures studied. flow within the planting is created.
’ PATCHES

£

Figure 37: Beautiful drifts of Salvia nemorosa in Austria (Reiser 2008) (CC BY-NC-ND 2.0)
' ' e B ik

Figure 42: Groupings of plants. Nigel describes it as centers of gravity where species
or plants gravitate towards each other creating a rhythm (Dunnett 2019). This can be
seen within the drifts of Salvia in fig 37 as well as in ﬁlg 40. In fig 39 the yellow Galium,
although discreet, also creates patches within a sea of Melica.

Wy - 2 ; Ayt - . d
o

inier (Munt igure 39: Mix of Melica and Galium (Falkner 2008)
(CC BY-NC 2.0) SOLITAIRES

Figure 38: Wildflowers at Mount
Rainier National Park, 2009) (CC B2.0

Figure 43: Proud solitaires. If one looks closely in all the figures on the opposite page
but especially in fig.38 and 40 one can se plants that stands out in regards of color
and/or form. These plants create interest as well as contribute to the rhythm within the
plantings.

7 %

Figure 40: Diverse wildflowers Meadow (Mount Rainier National Park, 2005) (CC BY 2.0)
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Concept and Design ALVIKSPLAN - a hillside steppe

“Har har Peterson och Berglund helt enkelt lyft upp landskapet ur asfalten som
en historisk valnad och sedan latit det genomkorsas av det breddade
trafikndtet.” (Alton 1997). (Translation: Here Peterson and Berglund simply
elevated the landscape from the asphalt like a phantom from the past and then
let the roads criss-cross through it.) A quote from an article about the then newly
installed landscape-art piece. One can not help but wonder; if nature where to
find its way back up and into our grey world ﬁled with infrastructure, would it
stop with a lawn?

In this design proposal the goal is to keep with the idea of letting nature break
through, only elevating it even higher. The strict minimalistic form of the art-
piece will be kept intact and the intention to "clarify the flow of the roads in
relation to society"(Alton 1997) will therefore not be broken. The small hill will
be planted with a steppe inspired planting well suited for the sunny and dry
conditions of the site. Large drifts make a visual effect that can be seen from afar
where both colors and structural elements contribute to the seasonal interests.
A visualization can be seen below in figure 44. A more detailed view of the plants
can be seen in figures 45-47 where plantmixes are presented. Further on a
plantingplan in presented in figure 49 on page 58-59.

Figure 44: Visualization planting design Alviksplan
showing the mixed planting and the planed bikepath. 55




Plant combinations

Lychnis coronaria
"Alba’

|

e Fig 45: ;' - ) aurantiac
and Lychnis coronaria 'Alba’ will be self seeding in the planting filling in gaps. Included in the sketch is also

Digitalis ferruguinea and Calamagrostis auctiflora ‘Karl Foerster” that stand tall creating a structure throughout
all the mixes in the planting.

Achnatherum calamagrostis

! . Achillea filipendulina
¥ ‘Coronation Gold’

Stachys byzantina
"Cotton Ball’

ot ;

h,
)

Figure 46: Mix 3 flows between the two other mixes with grasses and tall Achilleas floating above. Dianthus carthusianorum
and Melica ciliata connects this mixture to Mix 2 creating a soft bridge between the mixes.

Calamagrostis auctiflora
'Karl Foerster’

Digitalis ferruginea

! Papaver orientale ‘Brilliant’

s f _{;‘
; S.; A f§§ }H

i'il

)
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L-
Cerastium tomentosum . e? edge softening the strict border.

ik
falr B
%‘ %

- . . . - . y o
3 igure 47: Mix 2 stands in beautiful color contrast to mix 1. Warm tta, ed A
nd yellow mingle in the soft sea of Melica ciliata. Cerastium tomentosum pours over the Corten =

W Ve

Table 1: Overview of plantmixes. Colors correlate to the simplified visualization over the site shown in figure 48.

Euphorbia cyparissias ‘Fens Ruby’

Melica ciliata

MIX3

BULBS/SOLITAIRES

Achnatherum calamagrostis

Crocus chrysanthus Blue Pearl

Lychnis coronaria 'Alba’

Achillea millifolium 'Terracotta’

Melica ciliata

Crocus chrysanthus var. fuscotinctus

Pilosella aurantiaca

Cerastium tomentosum

Achillea filipendulina ‘Coronation
Gold'

Crocus tommasinianus ‘Ruby Giant'

Pulsatilla vulgaris

Dianthus carthusianorum

Achillea filipendulina ‘Parkers
Veriety’

Tulipa pratans ‘Fusilier’

Salvia nemorosa ‘Caradonna’

Galium verum

Dianthus carthusianorum

® Calamagrostis auctiflora
‘Karl Foerster’

Sesleria nitida

Papaver orientale ‘Brilliant’

Pulsatilla vulgaris

O Digitalis ferruginea

Pulsatilla vulgaris

Stachys byzantina ‘Cotton Ball’

Symphyotrichum dumosus

‘Augenweide’

Symphyotrichum Treffounkt’

Figure 48: Conceptual visualization over plant mix distribution.
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ALVIK Planting plan

Table 2: Plantlists for mixes including percentage distribution and grouping of species when planing.

& ~— |

Scale 1:250 A3 1N

LEGEND

Intersection border

Corten edge
O Digitalis

® Calamagrostis

Mix 1 + Tulipa
Mix 2 + Crocus

Mix 3 + Crocus

— — -— 0
Figure 49: Plantingplan Alviksplan

MIX1

MIX2

MIX3

Euphorbia cyparissias ‘Fens Ruby’

5% solitarily Melica ciliata 15% groups of 3-7

Achnatherum calamagrostis 10% groups of 3

Lychnis coronaria ‘Alba’

10% groups of 2-4  |Achillea millifolium “Terracotta’ 15% groups of 3-5

Melica ciliata 10% groups of 3-9

Pilosella aurantiaca

10% groups of 3-7 Cerastium tomentosum 5% groups of 2-5

Achillea filipendulina ‘Coronation Gold’ 12% groups of 2-7

Pulsatilla vulgaris

15% groups of 3-5 Dianthus carthusianorum 15% groups of 3-7

Achillea filipendulina 'Parkers Veriety’ 8% groups of 2-5

Salvia nemorosa ‘Caradonna’

25% groups of 3-9 Galium verum 15% groups of 2-5

Dianthus carthusianorum 20% groups of 2-7

Sesleria nitida

20% groups of 2-5 Papaver orientale Brilliant’ 10% groups of 2-5

Pulsatilla vulgaris 15% groups of 3-5

Pulsatilla vulgaris 10% groups of 3-5

Stachys byzantina ‘Cotton Ball’ 10% groups of 2-5

Symphyotrichum dumosus ‘Augenweide’ 15% groups of 2-5

Symphyotrichum ‘Treffounkt’ 15% groups of 2-5

BULBS/SOLITAIRES

Crocus chrysanthus Blue Pearl

Crocus chrysanthus var. fuscotinctus

All Crocus varieties are to be calculated 30/m2
All crocus bulbs are mixes before spread in drifts within borders for perennial mixes 1
and 2

Crocus tommasinianus ‘Ruby Giant'

Tulipa pratans ‘Fusilier’

Planted in groups/drifts 3-10 within the borders of perennial mix 3

Calamagrostis auctiflora ‘Karl Foerster’

Planted in groups of 1-3 in locations marked on planting plan with a black dot

Digitalis ferruginea

O

Planted in groups of 3-5 in location marked on planting plan with a black and white dot
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Soil: Hasselfors Citykross 4-8

Equivalent to the substrate used by Stockholms
Stad. This substrate from Hasselfors Garden has
good qualities for plants in the urban environment
providing variation of pore sizes. It is fortified with
compost and biochar that can help with the
waterholding capacity and nutrient availability as
well as working as a filter for contaminated water
Hasselfors Garden (2020).

To increace the pH and supress weeds a mulch
layer of 50 mm limestone chippings is added 59

|

10 20 30m

Planting description

1.

Solitary plants are spaced accordingly to the
plantingflan and the information provided
in table 2.

Plant-mixes are planted across the area
according to the planting plan shown in
figure 49. Species within the mixes are
distributed according to the % in table 2.

Plants are spaced in groups or drifts
according to the number following the % in
the table. The goal is to get a naturalistic
flow in the planting.

Bulbs are to be planted in fall according to
the planting plan and table 2. If all planting
is done in fall one can choses to either
spread bulbs before or after perennials.



Ulvsundaplan - site specifics

U]

/

"'Il—————__n

Vegetatlon

Cut lawn with a few solitary trees. The younger >
trees have severe damages to their trunks and low | =
vigor. .

2

Surrounding vegetation consists of both natural
woods and private gardens as well as street trees/
grass communities.

Private gardens & street trees/vegetation

- Natural areas

roads

Intricate intersection that cut through the green
elements.

Critical crossing for cars where sight needs to be
taken in consideration.

- roads

metro

site

Drottningholmsvagen

Metrostation: Stora Mossen

Garden city, neighborhood Stora Mossen built
during the first half of the1900.

B site Figure 50: Layered analysis showing
the vegetation, road system and
surrounding area of Ulvsundaplan.

In figure 51-58 on the opposite side pictures form the location are presented.

Most pictures show the intersection and the vegetation. At the time of the site
visit the grass had recently been cut. In figure 54, 56 we also see the subway,
pathways for cyclists and pedestrians as well as the damages one of the tree
trunks growing in the intersection figure 57.

60

lgure5 walk path to subway :
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Figure 58: view from walkway to subway
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Inspiration ULVSUNDAPLAN - a prairie passage Conceptual sketches ULVSUNDAPLAN - a prairie passage

Inspiration for this intersection is drawn from the prairie, a habitat described on
page 34. In line with the work described for Alviksplan on page 52 pictures of DRIFTS

the prairie were studied to find characteristics and patterns to use in the design. = —‘

The same approach for visualization was used and digital sketches were made
that showcase three characters that has been used as conceptual pillars in the
planting design for Ulvsundaplan. These characters are Drifts, Mixing and
Solitaires.

On the opposite page the conceptual sketches are shown in figure 63-65 with
the figure descriptions connecting them to the natural habitats shown below in

figure 59-62. These are a representative sampling of the pictures studied.

Figure 63: Sweeping drifts. The drift are the base, the movement and the flow of the
planting. Fig 59 shows a large area with its drifts sweeping through the landscape that
inspired this character.

MIXING
- .- - = _
- L]
s ® e @ - . -
= - = *®
e - ° - = e ©
. o : : : B - - e, T Lo e
Figure 59: Colorful drifts in California (Stowe 2008) (CC BY 2.0) - e e ® ®T o au o e —
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Figure 64: In the prairie the plants seem to mingle in a intricate way. Many species can
be found within a small area as shown in fig. 60. This creates an interesting planting to
experience both from a far and up close.

SOLITAIRES

igure 60: Bloomin . ‘ o Fiure 61: Andropogon in a tall grass prairie
(walterp (Taeger 2013) (CC BY-NC 2.0) .

Filgure 65: Solitaires for structure and rhythm. This theme is the same as the one for
Alviskplan. It is an important character to create interest and structure. It is portrayed
beautifully in fig. 62 where the Liatris spikes appear among the grasses and rudbeckias.

Figure 62: Prairie Wildflowers with beautiful structure and color (wdterp 2018) © wdterp
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Concept and Design ULVSUNDAPLAN - a prairie passage

Different form Alviksplan this intersection has not been created as a landscape
art piece. It is mainly an infrastructural intersection with a combination of traffic
islands of varying sizes with both roads, bike lanes and paths for pedestrians
finding their way trough the area. Since both pedestrians, cyclists and drivers
come relatively close to the plantin? it has been inspired by the species rich
praLrie. In figure 66 the idea of the planting as a prairie inspired mixed planting
is shown.

This planting can be enjoyed up close as well as from the road. A colorful mix of
perennials mingle in a sea of grass. Structural plants are an important part of this
composition giving it visual qualities during the winter. A more detailed view of
the plants can be seen on figures 67-70 where the plant mixes are presented.
Furtﬁer on a plantingplan can be seen i figure 72 on page 68-69.

Figure 66: Visualization of the character of the prairie panting 64
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Figure 67: Mix 1 with strong characters both regarding form and color creates interesting meetings between plants that are WD T AT / e NI S ’ | NG
fun to experience up-close. Even though one drives though the intersection the planting offer a beautiful scenery. Figure 68: Mix 3 is more coherent with a focus on grasses with pink and yellow flowers emerging. The mix also
bring winter interests with seed heads. The knautia will seed and fill in gaps togather with the Centranthu
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Table 3: Overview of plantmixes. Colors correlate to the simplified visualization over the site shown in figure 71.

Melica ciliata Achnatherum calamagrostis [Achnatherum calamagrostis |Sesleria heufleriana Tulipa praestans ‘Shogun’

gz)r/)’icum virgatum Prarie i?nugietlig%? gracilis ‘Blond Sesleria autumnalis Ezg}i}f)rbia cyparissias ‘Fens |y, oo cniacum

',Aé: :rigﬁg t';gfgggl,ma Sesleria heufleriana > Igz %?olus heterolepis Geranium cinereum ‘Signal’ Mg;(’:gr i aucheri White

Achillea filipendulina . Achillea filipendulina Scabiosa ochroleuca ‘Moon | Muscari armeniacum :

‘Parkers Veriety’ Dalea candida ‘Coronation Gold’ Dance’ 'Peppermint’ Sesleria °\ 7]

Eryngium alpinum ‘Blue Eryngium alpinum ‘Blue Achillea filipendulina Calamintha nepeta ‘Blue  |Crocus chrysanthus ‘Blue heuflerianaX !

Star’ Star’ 'Parkers Veriety’ Cloud” Pearl’ > Calaminth N Scabi ol
. Hvloteleohi Svmohvotrichum d C h th alamintha nepeta 7 Scabiosa ochroleuca

Liatris pycnostachya ’I-leeﬁbit?fe) u'gg,’ Centranthus ruber ; X[Z;pen};? e"-’ge,um umosus .égf;?oikzsan us I Geromium ’ ’Blu§ Cloud’ ‘Moon Dance’

Liatris spicata Monarda bradburiana Centranthus ruber ‘Alba’ .’%’;‘zfo ggggrgerard” ° WYARY cinereum ‘Signal’ .;."‘" 9 - 19
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The traffic cuts through these traffic island in a way that the hight of the plantings can have a critical affect on the safety.
Therefor a lower-growing mix is placed in areas where visibility is of great importance for the safety. Gereniums ad color and
Scabiosa a fun element with its tlowers floating above. Sesleria heuﬂgeri is

the taller straws it will not be a problem for the visibility.

Liatris spicata ana is a bit higher but than

to the transparency of
Phlomis russeliana
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Figure 72: planting plan Ulvsundaplan

Table 4: Plantlists for mixes including percentage distribution and grouping of species when planing.

MIX 1

MIX2

Melica ciliata

15% groups of 3-7

Achnatherum calamagrostis

10% groups of 1-2

Panicum virgatum ‘Prarie Sky’

10% groups of 3

Bouteloua gracilis ‘Blond Ambition’

10% groups of 2-5

Achillea filipendulina ‘Coronation Gold’

8% groups of 3-5

Sesleria heufleriana

10% groups of 2-5

Achillea filipendulina ‘Parkers Veriety’

12% groups of 3-7

Dalea candida

10% groups of 1-4

Eryngium alpinum ‘Blue Star’

10% groups of 3-5

Eryngium alpinum ‘Blue Star’

10% groups of 3-5

Liatris pycnostachya

10% groups of 2-5

Hylotelephium ‘Herbstfreude’

10% groups of 3-7

Liatris spicata

5% groups of 2-5

Monarda bradburiana

15% groups of 3-5

Phlomis tuberosa ‘Amazone’

5% groups of 3-5

Rudbeckia fulgida var. deamii

15% groups of 3-7

Sanguisorba officinalis ‘Tanna’

15% groups of 3-5

Symphyotrichum dumosus Gr. ‘Mittelmeer’

10% groups of 3-5

MIX3

MIX4

Achnatherum calamagrostis

5% groups of 1-2

Sesleria heufleriana

20% groups of 2-5

Sesleria autumnalis

15% groups of 2-5

Euphorbia cyparissias ‘Fens Ruby’

10% singulary

Sporobolus heterolepis ‘Cloud’

10% groups of 3-5

Geranium cinereum ‘Signal’

20% groups of 2-7

Achillea filipendulina ‘Coronation Gold’

8% groups of 3-5

Scabiosa ochroleuca ‘Moon Dance’

15% groups of 3-5

Achillea filipendulina ‘Parkers Veriety’

12% groups of 3-5

Calamintha nepeta ‘Blue Cloud’

15% groups of 2-5

Centranthus ruber

10% groups of 3-5

Symphyotrichum dumosus ‘Augenweide’

20% groups of 2-4

Centranthus ruber ‘Alba’

5% groups of 2-4

Knautia macedonica

10% groups of 2-5

Liatris pycnostachya

10% groups of 2-5

Liatris spicata

10%groups of 2-5

Phlomis russeliana

15% groups of 3-5
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Symphyotrichum ericoides
‘Pink Star’

Andropogon gerardii
e ‘Red October’

Mix 1 + Crocus

Mix 2
+ Tulipa and Muscari

O

Mix 3 + Muscari

Mix 4 + Crocus
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|
Tree to be cut down |
|

. |

Lower mix to ensure |

good visability for |
drivers. LF:gure 73: Treeplan

Soil: Hasselfors Citykross 4-8

Equivalent to the substrate used by Stockholms
Stad. This substrate from Hasselfors Garden has
good qualities for plants in the urban environment
roviding good variation of pore sizes. It is
ortified with compost and biochar that can help
with the waterholding capacity and nutrient
availability as well as working as a filter for
contaminated water Hasselfors Garden (2020).

To increace the pH and supress weeds a mulch
layer of 50 mm limestone chippings is added

Table 5: Plantlists over solitaires and bulbs including description for

planing and number of plants.

Tree cutting plan

site specifics on
p.56 the vitality of
some of the trees
are on the lower
side and therefor a
removal of theses is
prescribed.

| There is also a plan
|| for widening the
e | bike-lane which will
lead to the removal
of one of the bigger
trees. This has also
been included in
'Xﬁ— this plan.

Planting description

Solitary plants are spaced accordingly to the
planting plan and the information provided in
table 4-5.

Plant-mixes are |o|anted across the area
according to the planting plan. Species within
the mixes are distributed according to the %
in the table.

Plants are spaced in groups or drifts according
to the number following the % in table 4. The
goal is to get a naturalistic flow in the planting.
Hylotelephium is not to be planted at the edge
to pathways.

Bulbs are to be planted in fall according to the
planting pIan/taEIe. If all planting is done in fall
one can choses to either spread bulbs before
or after perennials.

BULBS/SOLITAIRES
Tulipa praestans ‘Shogun’ 20/M2
pap 9 planted in groups/drifts 3-10 within the borders of perennial mix 2

Muscari armeniacum 25/M2

. A - 10/M2
Muscari aucheri 'White Magic all Muscari bulbs are mixes before spread within the borders of perennial mix 2 and 3
Muscari armeniacum 'Peppermint’ 15/M2
Crocus chrysanthus ‘Blue Pearl’ 30/M2

Y all crocus bulbs are mixes before spread within the borders of perennial mix 1 and 4

Crocus chrysanthus 'Goldilocks' 20/M2
Andropogon gerardii ‘Red October’ @ 3 planted in locations marked on planting plan with a black dot
Symphyotrichum ericoides ‘Pink Star’ O éﬁa%lfldagéced in groups of 1-3 in location marked on planting plan with a white and
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Brommaplan - Site specifics

vegetation

The areas of the traffic intersection consists of cut
lawn and solitary trees of varying species and sizes.

Two narrow borders with Allium and Lilium.

The surrounding neighborhood have both gardens,
larger nature areas as well as allotments

Private gardens & street trees/vegetation
U0 Natural areas

A roundabout that has received a lot of critique
over the years

- roads

metro

site

Drottningholmsvégen

Large allotments are located above nature area.

Center for public transport, busses and metro.

Grocery stores, systembolaget, dentist office etc.

Figure 74: Layered analysis showing the
B site vegetation, road system and surrounding
area of Brommaplan.

On the opposite page pictures form the location are presented. Brommaplan is
an important center for public transportation with both busses and subway
shown in figure 76. Shops including Systembolaget, groceries, a small outside
market for vegetables and flowers, doctors- and Bank offices makes
Brommaplan a vibrant square. One of the cultural values described by
Landskapslaget AB (2008) is the 1950's architecture shown in figure 79, 81 82.
There are a few benches places facing the roundabout figure 83. The vegetation
in the intersection is mainly cut grass trees and a few shrubs pictured in figure
76,78, 80, 84. Alongside the benches are narrow perennial borders with mostly
Alliums and Liliums that seem to be somewhat neglected as shown in figure 82.

Figure 83: benches placed along the perennial Figure 84: bike lane
boarder.
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Infrastructure and change

This area has been the subject of a lot of discussions. Changes to this
roundabout seem to be inevitable. The questions are only when and how
changes will be made. The responsibility for the vegetation in this area is divided
and t%e district of Bromma only cares for the outer areas and not the center of
the roundabout. Due to the changes needed in the infrastructure of this area the
proposal will focus on a concept and plant suggestions. However no specific
design nor planting plan will be provided.

Figure 85: lllustrative map over Brommaplan and the vegetation surrounding the site.
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Concept

The idea for the concept for a future planting design of this area is sprung from
the architectural values mentioned earlier in this work. Brommaplan was
developed during the 1950’s and therefor the inspiration for the concept is
drawn from patterns created during the decade. A lush garden wallpaper shown
in figure 86 and an abstract color%lock wallpaper shown in figure 88 represent
a type of the main sources of inspiration. These can be translated into a block-
planting like the one shown in figure 87. The idea is that this type of planting
could connect the vegetation to the architecture and enhance the characteristics
as well as pay a tribute to the historical values. Theses ideas can be adoptable
to whatever the future may hold for Brommaplan providing the characteristics
from the 1950’s are preserved. This concept is created with a focus on the green
areas surrounding the roundabout. This due to the fact that they are cared for by
the district of Bromma whereas the center is maintained by Vagverket.

Figure 86: Lush green pattern: Figure 87: Vlinderhof planting Figure 88: 1950’ pattern
Kjejsarkrona (Jacobsen 1982) plan (Oudolf 2014) (Kalmar tapetfabrik 195X)
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Brommaplan Plants Moodboard @E @
As mentioned no master plan is provided for Brommaplan. However, a small AL ey
plan demonstrating how the planting could be composed in an block/drift
planting can be seen in figure 89. In figure 90 on the opposite page a
moodboard is presented. The goal is to inspire a new approach to the
vegetation surrounding the roundabout in Brommaplan. When it comes to
plants a few perennials are listed below in table 6. It is important to remember
that more specific planning is needed and plant choices has to be adopted to
the different areas of the site depending on the microclimate described earlier
in this work starting on page 28. The Plant strategies also need to be taken in
consideration to create a balance between the blocks. Characteristics to look for
are plants that are somewhat competitive yet not dominating and that can coEe
with the stressors plants face in the traffic environment mentioned earlier in this
work. It can also be a good idea to mix in a few ruderals to fill in the gaps
especially initially before the plantings have found their balance. A perennial
block-i)lantin surrounding the roundabout could create a landmark for this
central part of Bromma. Reflecting the cultural values and the jo?/ for plants in a
interest would

i
Symphyotrichum

novi-belgii
‘Early Blue’

Garden City. Plants with architectural qualities and long seasona
make this site beautiful all year around.

Amsonia 'Blue Ice'

Baptisia australis The traffic is central and
needs to be taken in

) o consideration. For
. Bergenia cordifolia examples hight of plants
in relation to view for the

Bistorta affinis ‘Darjeeling Red’ Slivers:

i Block planting plan -
@ Salvia nemorosa Piet Oudolf

() Sesleria heufleriana

Biking paths through

Scale 1:50 A3 Figure 89: Conceptual plantingplan for Brommaplan with the aim to inspire. o [ o

Table é: Plant suggestions for Brommaplan
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Melica ciliata Amsonia ‘Blue Ice' Crocus vernus k \’
Chasmanthium latifolium Baptisia australis Tulipa 'Ballerina’ __ \
Chalamagrostis auctiflora 'Karl Foerster'  |Bergenia cordifolia Narcissus poaeticus 'Actaea’ A
Sesleria autumnalis Bistorta affinis Muscari armaniacum Benches for rest '
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plants and lowering

~ the visual dominance

- of the traffic

Hosta spp. cvs.

Symphyotrichum novi-belgii 'Early Blue'
Rudbeckia fulgida

Figure 90: Moodboard for Brommaplan.
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Maintenance

The subject of maintenance has been explored earlier in this work. As stated
maintenance is an important part of any planting but maybe even more so in
public areas especially in close proximity to streets due to the safety risk for the
maintenance staff. The goal with these plantings has been to design plantings
that won't require as frequent inputs as lawn cutting once the p?antings are
established.

The naturalistic mixed plantings designed for Alviksplan and Ulvsundaplan are
to be cut back early in spring, cuttings being removed. Weeding will be required
especially initially before the plants fill their space. Once tﬁe plantings are
established the balance within the plan community should be checked once a
year and necessary actions taken to keep the plantings in line with the vision.
Dynamic changes are welcome but no species should take over, some plants
may disappear after a few years and in some cases new species may need to be
introduced to keep a dynamic and interesting planting.

The conce_F)t and plants su?gested for Brommaplan will need a different
approach. These plantings will also be cut back early in spring. Cuttings can be
cut in smaller pieces and used as mulch to add nutrients to the plantings. A layer
of 5 -10cm of green compost is to be added once every other year at the time
of the cutback. Since a block/drift planting is suggested for this site one will
need to make sure that no species are interfering and pushing others out of their
space. It is important that the plants cover the ground in order to keep weed
invasion to a minimum. If species are not delivering said quality they should be
removed and replaced by another that provides better ground cover.
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PART IV - DISCUSSION

In this section follows a discussion
of the result presented above
divided in three sections. Life in
the city, road safety and
vegetation, planting design and
maintenance and the design
roposal connected to the
iterature.



Life in the city, road safety and vegetation

Today our cities are to a high percentage covered by hardscape, something that
according to the literature has a negative effect on our wellbeing (Nordh 2010).
Life in the city is often stressful as one is exposed to stressors such as pollution,
noise, economic stress etc. resulting in a feeling of exhaustion (Taylor et al.
2018). Although more research is needed, evidence points towards that
vegetation can play a positive role in regards to peoples health and wellbeing
by lowering stress and frustration levels. According to the research people prefer
green cities (Nordh 2010) and as described in the result in the literature study
one can benefit by just being surrounded by greenery (Shoemaker 2002). So if a
city can offer a combination of larger and smaller parks connected with green
corridors people regardless of location would be exposed to the positive effects
offered by greenery. In this work the focus is on green elements we find within
close proximity to streets. As stated in the result section a lot of urban citizens
commute and hence tend to spend a considerable amount of time each day in
this environment. The increase of stress and road rage reported (Ahlander 2017)
can have a negative effect on our driving and lead to accidents and in the worst
case scenario the loss of lives (Forward 1999). By adding more greenery and
designing lush plantings in these environments Vision Zero won't be
miraculously reached but we may be able to gain some of the benefits
addressed in part one regarding lowering the levels of stress and frustration
(Wolf 2010).

Planting design and maintenance

When it comes to vegetation and green elements in the urban environment
diversity is as the literature used in this work suggests an important factor (Fuller
et al. 2007; Nordh 2010). Lawns can be a great element in public parks since it
encourages activities and social interactions. However the vegetation in all three
of the traffic intersections in the design proposal are used mainly for visual
effects, as they are not suited for activities due to their locations within the road
system. When the possibility for activity is removed it can therefore be hard to
motivate the usage of lawn. So just like Wingren (2009) acknowledged it is of the
highest importance to take all %actors in consideration when designing. Among
the questions one needs to ask oneself are; what type of vegetation will bring
the most value to this site? how will this site be used? and what level of
maintenance is best suited for this location? According to the park plan for
Stockholms Stad most of the grass in the intersections addressed in the design
proposal are classified as “Bruksgrasytor”. Areas with this classification shall be
cut every two weeks and a minimum of nine times per season according to the
technical requirements description from Stockholm Stad (Otteklint 2017).
Professionals within the field of maintenance in urban environments believe that
maintenance inputs with lower frequncies is to be preferred in close proximity
to streets (Christoffersson 2021). The answer to the questions above could
therefore indicate that perennial plantings with low maintenance needs, like the
ones described in this work, is a ?oo alternative to grass within the traffic
environment. Apart from the lower frequency of maintenance needed perennial
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planting will also have a larger biomass that contributes to improved air qualit
(Ferrini et al. 2020) as well contributing with aesthetic values over the year wit
more diversity in color and structure (Oudolf & Kingsbury 2013).

It is important to remember that low maintenance does not equal no
maintenance. With one main input a year cutting back perennials and no feeding
or watering needed naturalistic plantings, like the Merton borders in Oxford
Botanic Garden & Arboretum, tend to save resources and be more sustainable.
However in order to keep the planting balanced and in good condition selective
weeding is important, something that requires a higher level of knowledge
compared to the care of lawns (Brent 2021). When asking Mark Brent (2021)
about using this approach in urban environments he says that it is crucial to have
good establishment and maintenance in the initial phase otherwise he fears that
municipalities will go back to lawns. Malena Christoffersson (2021) at Lund
municipality believes that perennial plantings can create engagement among
the maintenance staff. The positive reactions from the public also work as a great
motivator. However it is important that the staff feels confident that they have
the right knowledge and sEiIIs to care for diverse and mixed plantings. Initial
training can therefore be an investment worth considering as well as engaging
the designer in the first phases of management (Rainer & West 2015;
Hitchmough 2017b). By doing so the vision of the designer is passed on to the
staff caring for the planting, hopefully resulting in even higher confidence and
motivation.

Design proposal

The design proposals in this work have focused on plant composition since the
sites are already set and well integrated within the infrastructure of the district of
Bromma. The proposals for Alviksplan and Ulvsundaplan have been given a
naturalistic aesthetic and inspiration was drawn from nature as recommended in
the literature used in this work. Plant choices were made with Grimes (2001)
plant strategies in mind. Most of the plants possess characteristics that make
them well suited for the stressful environment. The concept created for
Brommaplan has a different approach in regards to design aesthetic and a block
and drift planting was suggested to honor the architectural values of this part of
Bromma. One might feel that this goes against the recommendations presented
in this work, both in regards to nature as a source of inspiration as well as the
intention to lower the need for maintenance. However the plants suggested for
that concept have also been chosen with plant strategies in mind, only with a
different focus. So even though we won't find blockplantings in nature we find
plants that have a tendenc?/ to grow in large patches and monocultures. These
plants might not be suitable for horticultural plantings since they are a bit too
competitive, and in order to maintain the desired design would require a lot of
maintenance. However, there are plants that have a combination of
characteristics that make them suitable for these types of plantings. Among
these characters are plants that produce a considerable amount of biomass
covering the ground making it hard for weeds to establish. Plants that have no
or slow vegetative spread so that they can coexist with other plants. The plants
also need to have characteristics that make them cope with the stressors found
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in the traffic environment. By combining these plants | believe that a block or
drift planting can be maintained with less frequency than a lawn. And although
the design is mainly inspired by architecture the understanding of plant
strategies are a central part of the process and hence nature is in a way part of
the inspiration.

As opposed to what Wingren (2009) suggests, one of the main goals has been
to create beautiful combinations and bring aesthetic values to these places.
Although this has not been the only focus nor has the technical aspects been
ignored in favor of beauty. But | do believe that striving to create something
beautiful can be at the core of our work without overshadowing the importance
of the site or its users. Nature is a great source for beauty and if a site is paired
with a natural habitat as suggested by Sprin (1984) beauty can be a central part
of a design.

Plant suggestions

It is crucial to remember that one can never fully predict how a planting will turn
out. Rainer and West (2015) write that some species might disappear during the
establishment years even when great analysis and thought were put into the
design. The vision might then be in need of alteration.

The plant choices made for the design proposals have been carefully chosen and
the goal is to have plantings that can stand the test of time. However the steppe
and prairie inspired plantings in particular will have a dynamic to them.

In Alviksplan one example of a plant that might disappear after a few years is
Pulsatilla vulgaris. This will add beautiful values in spring during the first seasons
but will probably not cope with the competition once the other perennials grow
into their place. Another perennial that might not be as long lived is Achillea
millifolium 'Terracotta’. This is chosen for its beautiful color and structure. The
Achillea filipendulina varieties are added as a backup although they do not
provide the same color.

In Ulvsundaplan the plants will face root competition from the existing trees as
well as partial shade. This would need to be taken in consideration at the time
of the planting since some plants cope better with these stressors. However, it is
hard to predict exactly how the plants will react at a site. Thanks to the plants
being composed as mixes a natural dynamic wont necessarily disturb the vision.
The plants will be allowed to find their best placements. Following the
evaluation, for both designs, over a few years will be necessary to see how the
designs progress.

Finally | believe that a vision is great and even necessary but as the quote below
states it is nothing without execution. When working with living material an
important part of the work is learning to work with the plants. To stand back and
watch as they bring the planting to life. The vision might need to shift as stated
above and that is ok. To be humble and flexible can according to me be one of
the greatest qualities as a designer or architect working with plants.
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“Having just a vision's no solution
everything depends on execution”

Steven Sondheim (1983)

Method discussion

To truly reach a deeper level in this work, field studies of different natural habitats
could have been a good compliment to the literature study. However, this was
not possible within the timeframe nor was it the focus or aim to explore natural
habitats in person. The focus was to, with help from literature, explore the urban
environment and the relationship between ofijtto, plants and people. And see if
it would be possible to pair the urban environment with natural habitats to find
inspiration for planting designs.

When it comes to the design proposals | believe that it in retrospective would
have been better to focus on two of the sites. Instead of creating two mixed
naturalistic plantings and a concept that scratches the surface of the complexity
that is blockplantings. It would have been more beneficial to make one mixed
and one blockplanting. Then comparing the benefits and challenges between
the two in relation to the urban environment. This is not to say that the two
mixed plantings presented doesn’t have different qualities that can inspire the
use of perennials in line with the aim. It is merely a reflection on the depth that
could ﬁave been reached with a different approach. However, given the
circumstances regarding the uncertainty of the constructions of Brommaplan a
detailed design for that site didn't feel right and neither did a blockplanting in
Ulvsunda or Alvik feel like the right choice.
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PART V - CONCLUSION
AND REFLECTION

In this part a short summary and of
the research questions are
?resented. Subjects in need of
urther research relative to this
work is also provided as well as a
final reflection of the process.



CONCLUTION AND REFLECTION ON RESEARCH QUESTIONS

e What qualities make up the conditions of traffic environments? How do we
experience these?

The short answer would be that the urban environment including the traffic
environment can be described as somewhat unnatural (Peschardt 2014). It is full
of environmental stressors such as pollution as well as traffic related stressors
including increasing queues. People seem to experience higher stress levels in
the traffic (Ahlander 2017). And that is something that can have negative effects
on our overall health.

e What natural habitats can we look to for inspiration when designing plant
communities for the traffic environment?

It is unfortunately not possible to answer this question since it depends on the
microclimate of a specific site. Therefor this is a question requiring a more
specific wording. One can however to some extent generalize and recommend
natural habitats that can be described as stressful. Plants within the group of
stress tolerators described by Grime (2001) are in general better suited for the
conditions we find in the traffic environment such as drought, salt, floods etc.
However, it is not possible to give a short answer since many factors come into
Iela in order to make the perfect match between site, natural habitat and plants.
ield studies and test plantings within the traffic environment would be needed
to truly understand how this environment affects herbaceous plants. Once that
is determined, natural habitats best suited for inspiration could be established.

® How can perennials be used to add aesthetic and ecological values to traffic
islands while lowering the need for repeated maintenance?

In conclusion perennial plantings will require more effort in terms of planning
and skill than a lawn. But they do also provide bigger values, both aesthetic and
ecological for people and the planet, as described in this work. Something that
hopefully is reason enough to incorporate more perennial plantings within our
urban cities including the traffic environment. However, maybe one big subject
to consider for the future is how the quantity within maintenance can be turned
into quality. Perhaps a question worth asking is how one can im7prove the
motivation and skill among the staff caring for our public green areas?

* In what way might perennials in the traffic environment contribute to people's
health and wellbeing?

Biodiversity and healthy ecosystems are believed to have positive effects on
humans as they provide important services (Dean et al. 2011). Nature can also
support wellbeing (Taylor et al. 2018) that is not to say that we solve all health
problems by adding perennial plantings alongside roads. More research is
needed but | can not help but believe that if we plan for more urban greenery,
including roadside vegetation, with a high level of biodiversity ang diverse
habitats we could generate a more positive feeling among urban citizens. The
effect of perennials in regards to the stress and safety in the traffic environment
is a subject worth exploring more.
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FINAL REFLECTION

In a lecture with Sarah Price on August 31t 2021 she stated that perennials or
herbaceous vegetation often is neglected by landscape architects. This is
something that | can only agree Wiﬁ\. This is also reflected in the academic
literature where perennials often are forgotten or overlooked in favor of woody
lant material. Although the literature used in this work have given results useful
or the design proposals presented in this work as well as for future planting
designs. More in-depth research with a focus on the herbaceous vegetation is
needed. Preferable in relation to people, health and the urban environment.

Maybe the biggest ho]EFe going into this work was to find evidence that point
towards the positive effects of replacing mowed lawns with perennials. This is
something | believe was achieved although, as stated above, more research is
needed.

In conclusion | can say that over the course of the work with this thesis | have
gained knowledge regarding not only plants but also the stressors we face living
in the city. | am convinced that we with the help of herbaceous plants can, to
some extent, lighten the negative effects of these stressors. When it comes to
the future within the field of traffic island vegetation | can only hope we will see
greater diversity. If we want to make our cities greener and more attractive we
need to make the most of every green patch present. Perennials can have a
place in our traffic environment and our cities. But in order to see a change
within the green structure we need to build bridges between landscape
architecture and horticulture and between the designer and the maintenance
staff. Hopefully this work can bring inspiration to municipalities and other
professionals that work with the development of our urban environment and
public spaces.

/ Hanna Holmberg
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