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CLIMATE CHANGES ARE A GLOBAL PROBLEM, A
GLOBAL PROBLEM EXPERIENCED BY HUMANS IN
THEIR LOCAL ENVIRONMENT AND SOCIETY. HoL-
STEBRO IS ONE OF THE THREATENED CITIES IN
DEeNMARK. THIS PROJECT TAKES POINT OF DEPAR-
TURE IN AN OVERALL STRATEGY MADE BY THE MU~
NICIPALITY OF HoOLSTEBRO. THE OVERALL STRA-
TEGY FACES CLIMATE CHANGE RELATED PROBLEMS
IN THE LOCAL ENVIRONMENT. AS PARTS OF THE
OVERALL STRATEGY, PILOT PROJECTS HAVE TO BE
DEVELOPED, THESE PILOT PROJECTS ARE PLACED IN

POINT OF IMPACT.

THis THESIS AIMS TO DESIGN A NATURE LaBo-
RATORY AS ONE OF THE PILOT PROJECTS IN RE-
LATION TO THE OVERALL STRATEGY. THE NATURE
LABORATORY WILL PREFORM A FRAMEWORK FOR,
LEARNING, KNOWLEDGE SHARING AND PUBLIC
AWARENESS AND THEREBY AFFECT THE CITY IN
A LARGER SCALE. DESIGNING FOR A FUNCTIONAL
AND ENRICHED SENSORIAL EXPERIENCE ARE TWO
MAJOR FACTORS IN DESIGNING AND PLANNING OF

THE NATURE LABORATORY.

THIS PROJECT WORKS WITH VARIOUS DYNAMICS,

THE CHANGEABILITY OF NATURE, THE CHANGING
WATER CONDITIONS, THE DIVERSITY IN USERS AND
THE DIVERSE UNDERSTANDING OF NATURE. THIS
THESIS FOCUSES ON TURNING THESE DYNAMICAL
ASPECTS INTO QUALITIES AND POTENTIALS FOR

HoLTeBRO NATURE LAB AND THE CITY.
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GRoOuUP 5 coONsISTING oF JeErPE FRAHM KoOEFo-

ED AND TomMAs WERNER SEJTVED, FRoM MSc04
UrBAN DEsIGN, AALBORG UNIVERSITY, HAS PRO-
DUCED THIS THESIS WITHIN THE PROJECT PERIOD
FRoM 01-02-2016 Tto 25-05-2016. THE SITE OF
THE PROJECT IS LOCATED APPROXIMATELY 3 KILO-

METRES OUTSIDE THE CITY CENTER OF HOLSTEBRO.

THE REPORT IS DIVIDED INTO FIVE CHAPTERS, IN-
TRODUCTION, PROGRAM, PRESENTATION, EVALUATI-
ON AND APPENDIX,WHICH TOGETHER CREATES THE
GENESIS OF THE DESIGN PROPOSAL FOR A NATURE
LABORATORY. THE THESIS FOCUSES ON THE DYNA-
MICS ATTACHED TO NATURE, AND THE RESULTS OF
IMPLEMENTING A WATER MANAGEMENT INTO A CITY.
THE HARVARD METODE IS USED FOR REFERENCES
THROUGHOUT THE REPORT. THE REFERENCES ARE
LISTED RESPECTIVELY UNDER SOURCE AND ILLU-

STRATION LIST IN THE BACK OF THE REPORT.

THE GROUP WILL SEND A SPECIAL THANKS TO LEIF
THEILGAARD AND HELENAE KiIZ£RSKOU FROM THE
MUNICIPALITY OF HOLSTEBRO, FOR SPENDING A DAY
ON TALKING AND DISCUSSING THE IDEAS AND IN-

TETIONS FOR Tvis M@LLE NATUR LABORATORIUM.
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The timeline has during the project trans-
formed from a tool to manage time, to
a presentation tool. The same is true for
several other elements in this report and
project; this way of approaching elements,
is part of the integrated design process.

The timeline has been a tool for project
management, both internally and external-
ly deadlines and appointments were added
to it and thereby the full overview of the
project and process was received. Through
the project the timeline has turned into
a presentation tool, which only contains
the most important parts, deadlines and
appointments of the project. Pictures and
short description of the purpose are ad-

ded to the timeline to give a better under-
standing of the process. The phases of the
integrated design process, has also been
implemented into the timeline, to give an
understanding of the integrated design
process in relation to the timeframe of this
thesis.



7.June - Examination

25. May - Project submission

20.April - Site visit

Photo Trip

12. April - Midterm

8. March - Pin-up

|. March - Site visit

Observation for the
"Potential analysis”

10. February - Site visit

Appointment and site visit
together with Project
manager, Leif Theilgaard and
Agronom, Helene Kizrskou
Holstebro Municipality

A

RCH

1. 2.1 -Timeline
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Ill. 2.2 - Location of site

The world is suffering from the global war-
ming. The temperature is increasing. The
water table is rising. The storms are getting
stronger and occur more often and the
same applies to rainfall events.

Holstebro has around 57.500 inhabitants
(Holstebro.dk, 2016), the city is located in
the western part of Jutland and the city has
been exposed for flooding several times,
the last extreme flooding was in January
201 1. (Appendix 3)

The flooding of the city was caused by
storaen, which streams trough the city cen-
tre. When the water level in storaen rises
and it floods the area around the stream,
the water from the stream applies major

damage to the surrounding facilities, buil-

dings, properties and environment.

Citizens and the public needs to be aware
of the risk of the increasing water level
and risk of flooding. Almost everybody has
noticed the global warming and its con-
sequences. The people living in Holstebro
are in a need for a place, which can inform
them about flooding, increasing water le-
vel and the challenges. The place should at
the same time be used for several other
purposes, education, rehabilitation and ap-

pointments.

OVERALL PROBLEM

The citizens in Holstebro are in a need of
information about what the global warming
and the climate changes do to their local

environment.There is a need for informati-
on on different levels according to, educati-
onal level, age and interests. The city needs
a location, where the students of the local
schools can make investigations on water
and nature related tasks. The municipality
of Holstebro has already defined some of
the uses according to the building and sur-
roundding site. The municipality are wor-
king with four key points that they want in-
corporate in the design.The four key points
are: health, water, science and cultural heri-
tage. Four elements that already is incorpo-

rated in the Danish education system.



THEME

Conserning the overall fheme of this
ster thesis is about turfifis water into
potential for urban desighand not a pro!
blem. Flooding and increasifig laxel of wag
is overall seen as a proble ordi
building designs and accessi

has a lot of potentials botl

the human but also in relatig
environment. Water is able

economical value but also

lue of buildings and desig|

The relation between tf

and the humans as us

that will be investiga

cal studies, and used

Ill. 2.3 - Location of site, catchmen area and S8
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IIl. 2.4 - Avarage rainfall in Jylland and location of site

The primary part of the thesis is addressing
the problem “lack of knowledge and aware-
ness in the general public”. Denmark is fa-
ced with a change in the upcoming climate.
(Olesen et al. 2012). The society needs a
higher understanding. The public is able to
do a lot, if they are rightly informed; this
is not just relevant for the people living in
Holstebro but for everybody. This thesis
has the purpose of explaining the need for
a higher public awareness that can be sol-
ved, by a nature laboratory.

The increasing water level and amount of
water in the stream can be solved in dif-
ferent ways, the municipality of Holstebro
has already decided to make a dam outsi-

de the city, to prevent flooding and apply a
delay to the increased amount of water. But
the municipality could have decided other
solutions. There are two essential appro-
aches to save the inner city of Holstebro
from flooding. The first approach concerns
about increasing the volume of the stream
through the city so the stream can handle
more water, before it floods. The second,
is the approach that Holstebro will imple-
ment, it concerns about delay of increased
amount of water outside the city. Theses
two approaches can been accomplished in
several ways, according to design and po-
litics.

The municipality has four strategies for the

900 mm/year

600 mm/year

upcoming climate change.

The first is the Danish emergency manage-
ment agency react and help the most thre-
ated places, with sandbags and other tools
to save life and secure good health in small
situations.

To make sure that the water can leave the
city after it entered, the municipality is
planning to widen the river and straighten
the flow of the river.By increasing the size
of the banks along the stream the capaci-
ty in the most vulnerable places can be in
creased, and make the city in robust and
capable of handleing more water. The main
solution is to build a dam further outside
the city, to control the amount of water
running into the city.
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lll. 2.5 - Avarage rainfall in Denmark

By doing this, some areas outside the city
are getting flooded which don’t cause much
damage.

Because of all this and the extend of the
problem, this thesis will not be addressing
the water management problem. (Theil-
gaard, 2016)

INVESTIGATION

The thesis will investigate on the potentials
that lie in having nature in our daily life. Na-
ture does have an impact on our wellbeing,
health and welfare, but where does the line
go between nature and what do we appre-
hend as manmade.The theories used in this
thesis have different takes on how we hu-
mans decipher the world around us, how

we perceive it and how we understand it.

All together the thesis focus on the rela-
tion between the built, the nature and the
humans.These elements will be the focuses
during the whole project.

Landscape urbanism is a movement descri-
bing why it is important to have nature in
our cities and that nature is as an impor-
tant “building block” of our cities. Lands-
cape urbanism is based on a scientific, soci-
al, esthetical and experience approach.The
approach intersects the technical elements
as infrastructure, with esthetical elements
as the nature.The approach causes a boun-
dary less relation between nature and the
city (the built).

Disagreement is present between the the-

195

| [ | I
1990 2000 2010 2020

oreticians used in this thesis. Mainly becau-
se the understanding is diverse according
to nature, to assist the understanding the
notion of nature, the theory by Hans Fink,
“Et mangfoldigt naturbegreb” (Nature as a
divers expression) is used.

To get a better understanding of how we as
humans perceive and acts in different en-
vironments the perception theories from
Juhani Pallasmaa is used both in the discus-
sion phase but also in the design process,

according to materials and proportions.

Is it possible to use these increased amount
of water as a potential in relation to the
building design? Is the water able to increa-
se the natural value,and how can we design

with the water instead of against it?
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The point of departure of this thesis is an
already made program, made by the muni-
cipality of Holstebro.The program consists
of a description of user groups and four
main themes, which has to be integrated
into the design. The location of the nature
laboratory was decided by the municipality,
which bought an old trout farm outside the
city.

The idea was to create a building and a
park as framework for education and pub-
lic awareness. It was a goal for the munici-
pality to implement the four main topics,
water, science, cultural heritage, and health

as aspects in the final design.

The city is aware of its old history, which
is visible in the city slogan “There is a drop

of culture in everything”.This is one of the
reasons why culture heritage is one of the
topics according to the nature laboratory.
Another is that the site is an old produc-
tion landscape and traces from it are still
visible in the topography and landscape.
The vision of the Nature Laboratory is to
create a close connection to the nearby
schools, and create a learning environment
in relation to the surrounding nature, will
result in play, perception, reflection, physical
activities and education. The visitors at the
nature laboratory will achieve knowledge
on the four main topics through interaction
with water, nature, animals, etc.

These types of learning environment are
complementing the new school reform,

which is based on, more physical activity

during and longer days at school.

ScIENCE

Knowledge through movement and phy-
sical activity, are complementing the new
school system. The municipality plans to
have a close collaboration with the nature
and science teachers to create some of the
education material for the nature labora-
tory.

The visiting students are going to devel-
op tools and methods, which gives them
a perspective on the resource consumpti-
on in different installations. This could for
example be a comparative analysis of plants
exploitation of the suns energy compared

to modern day solar panels.



HOLSTEBRO KOMMUNE

lII. 2.6 - The Municipality of Holstebro

WATER

The topic takes point of departure in Tvis
A and Storéen, to teach metrology, hydro-
logy, climate changes and climate adaption.
This is in particular important since Hol-
stebro is the only inland city in Denmark,
which is threated by climate changes accor-
ding to EU’s flood directive. Other Danish
cities threaded by water according to EU’s
flood directive, are located in coast near
areas (Risikostyringsplan for Vanddistrikt
Jylland og Fyn, 2016).To teach the climate
issue and the water problem, a small scale
model of the water problem in Holstebro
is implemented into the park. Other issues
like pollution of the groundwater and food
production are also addressed via the park.

The visiting students are given a general

understanding of the circuit of water, and

biological values.

CULTURAL HERITAGE

The area around Tvis Melle is full of cultural
heritage.The land has been used for several
purposes, which have had an affect on how
the landscape is expressing it self today.The
area has been used for trout farming, marl
mining, agricultural farming and forestry.
These purposes will also be described in
the educational material, to teach the stu-
dents both in the past but also in the future.

HeALTH

Health has a lot to do with the environ-
ments that we are surrounded by in our
everyday life. The nature laboratory is also

a place, which frames health in several ways,
mental health, physical health but also he-
althy eating and exercise. The area around
the building frames a number of different
elements, from active to passive and ob-
serving. Meditation areas where the sound
of water and animals, will help the visitors
ability to obtain new energy and recover
after a stressful day. But also playful area
that challenges the visitors’ physical shape
and knowledge of what the human body is
capable of.
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lIl. 2.7 - Dividing user groups in three categories

The municipality of Holstebro has in the
program for Tvis Mglle Natur Laboratori-
um, made a model of the target groups that
they are expecting as users in the building
and park. The design must frame a wide
variety of users and visitors. Three groups
of users, businesses, recreational users and
educations dominate the user group model
made by the municipality. The three groups
of users have different needs according to
their profession and interests. The overall
goal for the municipality is to reach and in-
form as many people as possible. This will
affect the future inhabitants in the city and
it will increase the general knowledge and
awareness over time. Building and lands-
cape achieve the best performance if there

are a good relation between the users and
the design. It is important to take into con-
sideration which types of users the design
is going to host and what their needs and
interests are.

Educational users, students and pupils need
a place where they can go and do expe-
riments in nature related tasks. But also a
place where they can immerse themselves
in nature linked topics. During their educa-
tional stay at the nature laboratory, they
will achieve knowledge and be more aware
of how long time they spend in the shower
and how much waste they are producing
during a day. This knowledge is going to be

a part of the overall public awareness, and

EpucaTioNAL Users

Nuseries
and
daycare

Schoaol
children

Kindergarden
children

Youth
education

some day the educational users will be the
majority of the city’s inhabitants. First pri-
ority for the educational users is to gain
knowledge, but if the knowledge could
be gained in a fun or interesting way, the
educational users would be more engaged
with the tasks.

Different organizations, companies and
businesses can use the park and building
for meetings, activities, teambuilding and
workshops for the employees and collabo-
ration partners.VWe are all living in a society
base on economy.The first priority for the
local businesses and firms is to gain money
and increase their economical power. A lot

of businesses are aware of their production
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1ll. 2.8 - The three categories of usergroups

of CO2 and greenhouse gasses and are in a
green transition period, with reorganizati-
ons and innovation. If they could turn their
green transition into profit then both the
business, the city, the country, and the en-

vironment would gain value from it.

Recreational users have several uses accor-
ding to their age, level of education, profes-
sion and interests. Therefore the design has
to be flexible and frame the all the uses at
the same time. The design has to frame all
this demands and al the recreational users.
One of the main topics in the vision of
the nature laboratory is health. Health is
a diverse expression and health can be gai-
ned in many ways. The design will focus on

RECREATIONAL USERS

some of the aspects of health, healthy food,

exercise, recreation and recover.

EpucaTioNAL Users

“Learning through
interaction with nature
enhance the commen
kr
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“Architecture has its own realm. It has a special
physical relationship whit life. | (Peter Zumthor)
do think of it primarily as either a message or
a symbol, but as an envelope and background
for life which goes on in and around it, a sen-
sitive container for the rhythm of footsteps on
the floor, for the concentration of work, for the
silence of sleep” (Zumthor, Oberli-Turner
and Schelbert, 2006, p. |3).
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The overall problem of this thesis is related
to climate adaption of Holstebro and has to
be solved trough design of facilities, which
accommodate the users need and create
a greater public awareness. The design will
serve as a learning environment for kids as
well as citizens of Holstebro. The design
must also be a showcase for how we as
humans can gain a greater natural diversity
biota, vegetation and nature types.

THE INTEGRATED DESIGN PROCESS

The working methods that we have used
in this master thesis are based on the in-
tegrated design process in collaboration
with problem-based learning. The inte-
grated design process is separated into
5 phases, Problem or idea Phase, analysis
phase, sketching phase, synthesis phase and
presentation phase (showcased on the il-

lustration).

Finding a problem or creating an idea, is the
first phase of the integrated design process.
The problem that we are going to solve is
formulated in the problem formulation, and
described in the chapter “problem”.

The second phase is the analysis phase. The
analyses are based on quantitative and qua-
litative analysis. The analysis phase contains
site analyses with different purposes, Topo-
graphical, infrastructural, protected nature,
potentials, cultural history and sensorial
perception. The purpose of these analyses
is to achieve a better understanding of the

site, how it is organised and how the site
functions. The quantitative analysis is pre-
sented through mappings and texts and the
qualitative analyses are represented in pic-
tures and texts.

Another part of the analysis phase is the
discussion of the theory that we find re-
levant for this thesis. The theory is under-
stood through reading and discussing inter-
nally.

The third phase of the integrated design
process is the sketching phase. Several
methods of sketching are used in this the-
sis, physical modelling, digital modelling, and
drawing.

The different methods of sketching have
different strengths and weaknesses. For
example is the hand drawn sketch quick to
do, but it is also imprecise compared to the
computer drawn sketches, but both occur-

rences has equal strengths and weaknesses.

The forth phase is the synthesis phase, this
is the phase were the physical design finds
it final form. This is the phase were the de-
mands are solved and the final expression
shows. All the given problems should have
been solved in the previous phase, but the

final output shows in this phase.

The fifth Phase is the presentation phase.

Presentation of the thesis is equally impor-
tant as the rest of the processes. A bad
presentation is able to blur the key points
in the project and drag the overall under-
standing of the project down.

22

One of the most important part of the in-
tegrated design process in our perspective,
is the iterative process, which occur in the
intersection between the different phases
of the integrated design process. (Knud-
strup in Botin, 2005)

The iterative process works as a tool to
examine the purposed design, theory or
analysis according to the specific project
and phase. lllustration number 2.1 | illustra-
te how the process is organized in a liner
way and the iterations is illustrated by the
back turning arrows. Each phase in the inte-
grated design process put up demands for
the following phase, if these demands not
are fulfilled, the project have to take a step
back to the previous phase and try to fulfill
the requirements for the next phase.

One of the iterations that we have done,
took place in the intersection between the
sketching phase and the analysis phase.VWe
have made the hydro-analysis of the site on
a planar drawing, but to get a full under-
standing of the water situation, we needed
to do a section of the site, with an indicator
on contour +15.0.

Another iteration that we have done took
place in the intersection between the pre-
sentation phase and the sketching phase.
To examine the plan solution you have to
imagine specific situations on the drawings,
try to imagine several scenarios, but if sce-
narios are impeded by the design, the de-
sign has to be changed in order to fulfill the
purpose of the design.
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SECTIONS AS A TOOL

Sections have been used in the architec-
tural and design drawings for many years.
The section functions by cutting into an ob-
ject. A pictorial metaphor for the section
could be the bread; one can only investigate
the inside of the crust by cutting through
it. The sections communicate information
according to heights, widths and to some
extend depths.The section is therefore not
a planar drawing but a tool to understand a
specific object in a three-dimensional way;
therefore the section has the ability to affe-
ct the plan drawing. There is a three-dimen-
sional relation between the section and the
plan, by looking at a section and a plan in
combination; one can get a full understan-
ding of height, width and depth, which is
equal to the volumes.

When walking trough a given area or de-
sign, the human body functions as some
kind of a section, you can only get a visual
perception of the objects in front of you,
thereby a three dimensional understanding.
The bodily experience is visualised in sec-
tions. The section is able to help one un-
derstand the physical setting of an environ-
ment and that is one of the reasons why
we have used the section as a tool, both for
analyses, sketching and presentation.

A dynamic level of water made by the adap-
tive dam dominates the chosen building site
for this thesis and therefore the section has
been a valuable tool to understand the dy-

namical aspects, the dynamical water level

the dynamical change in perception during
a walk around in the design.

SiTE POTENTIALS

The potential analysis seeks inspiration in
a method developed by Raoul Bunschoten
and his architectural office Chora. In his
book ‘Urban Flotsam — Stirring the city’ he
describes a way of reading and solve com-
plex problems in the urban environment,
the method is called “Urban Gallery”. We
want to use parts of the method to get a
better understanding of the site and of the
history of the site.The first step is to make
sections through the landscape and find al-
ready existing physical potentials, which can
be the future frame for a new type of de-
velopments. The already existing elements/
potentials leads to the next step, which is
the mini-scenarios, made in a playful de-
sign process based on the previous found
of physical potentials. In our translation of
the method, the final mini-scenarios are
presented in a catalogue of possibilities. All
of the mini-scenarios are not necessarily
incorporated into the final project, but the
method is a way to investigate the site and
start the design process. (Binet, Bunscho-
ten and Hoshino, 2001)

This method can very easily be linked to
the James Corners mapping methodology.
James Corner is well known for his map-
ping methodology of urban environment
and argues that there is two ways of do

mappings. The first is mapping which is a
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selective and subjective way to get a bet-
ter understanding of the selected site. The
mapping gets subjective as soon as a sele-
ction or isolation is used in visualization of
the mapping. The opposite as mapping are
tracing. James Corner argues that tracing
is an objective way of doing a site-specific
analysis. James Corner argues that tracing
is a direct image of the excising situation

(James Corner in Cosgrove, 1999).
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lll. 3.2 - Site analysis

The site is located close to Tvis melle
outside Holstebro. Tvis mglle is then lo-
cated approximately 5 kilometers east
of Holstebro, between Mejrup and Mej-
dal. The site has previously been used for
trout farming and marl mining, which is
still visible in the landscape represented
by the trout ponds and the diverse land-
scape. Old tracks from the previous uses

of the area are still visible in the landscape.

Tvis A streams through the site
from east to west and a small
lake are located south of the site.

Holstebro as a city is expanding against
east in the direction of the site, and the-
re are already several residential areas
and two primary schools close by. The

potential visitors and users are therefo-
re nearby. The site is located in an area
rich on nature, peace and changeability.

Because of its placement, behind the new
dam between Vandkraftsgen and the city of
Holstebro the water will occasionally raise
to contour line +15.0,When the water le-
vel reaches contour line +15.0, parts of the
site is flooded and the water will appear
knee-deep.The changing water condition gi-
ves the opportunity to create a design with
changeable surroundings. Therfor the de-
sign has the potential of using the flooding as
active part of the expression of the design.
The site is normally dry, but with oc-
casionally flooding, which makes it ide-
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al for a design that varies according

to nature, expression and diversity.
This site was chosen by the municipa-
lity of Holstebro in the process of Tvis
melle natur laboratorie, because of the
relatively short distance to the city and
the residential area with two primary
schools close by. The site is owned by the
municipality of Holstebro and is designa-

ted as the site for the nature laboratory.
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llI. 3.3 - Analysis of water Managment

As a part of a bigger solution to secure
Holstebro against flooding, Vandkraftsaen
is going to be used as a water reservoir
and detention pond. The municipality did
a draft proposal where the water table
was raised to contour line +16.0 in case
of heavy rain. This plan was cancelled due
to the ruin of Tvis Kloster; which will get
flooded at contour line +16.0.Therefor the
pressent plan is to raise the water table
to contour line +15.0. This will store up
to 1.5 million m3 of water. To further in-
crease the capacity, the municipality have a
plan to temporary lower the water table
to contour +12.0, which will increase the
storing capacity by 0,5 million m3 of water.
Bringing the total amount of storing capa-

city to 2 million m3.This will take up to 12
hours to lower the water in Vandkraftsgen,
and therefor it is necessary to create some
kind of warning system, so it is possible to
prepare the lake for the increased amounts
of water (Vestforsyningen, 2015). This will
be necessary when it has been raining at
least |10mm per day for two to three days
after a long period of rain so the ground
is saturated with water. According to stati-
stics this situation is going to happen bet-
ween every 5th to 10th year (Theilgaard,
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2016). But if the global warming keeps in-
creasing the global temperature, and the
pollution of greenhouse gasses don’t stop.
The flooding situation will happen more
frequently than every 5th to [0th year.
The increased water level do not only
solve problems, but is also creates pro-
blems according to infrastructure. Parts
of the road which previously has fa-
is flooded when the
line +15.0.

cilitated the site

water level reach contour
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The areas around the site is protected
by paragraph three in the Danish na-
ture protection law (Naturstyrelsen.
dk, n.d.) This means that it is not allow-
ed to change the natural environment,
build or in any cases harm these areas.
The site is not protected in any way, but
the southern area around the lake and
the lake it self is protected. Tvis & that
streams through the site is protected. Tvis
a has been changed to be more efficient
and useful according to the trout farm.
The trout farmers have used the water
and the stream in their production and
that is explans the layout of the stream.
The ponds and the bypass-streams are all

created by the trout farmers and therefore

lII. 3.5 - Analysis of protected nature

not seen as “natural” and not protected.

The protected areas define the boar-
der of the site. The intention of this the-
sis is to keep within the borders of the
site and absorb elements and subjects
from the protected and unprotected na-
ture into the site to create a connected
identity in relation to the surroundings.

These areas could bee defined as “wild
nature” according to Hans Fink. Na-
tural maintenance and natural pro-
cesses define “The wild nature” (Fink,
2003). The romantic vision of nature
is based on the “The wild nature”, un-

touched or non-maintained by humans.
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Hans Fink will be

chapter

of

theory

introduced

in

this

ProTECTED NATURE

in the
report.
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Ill. 3.6 - Analysis of Infrastructure

The Site is well integrated into the in-
Holstebro and the
possible

frastructure  of
surrounding  suburbs; it s
for pedestrians, bikes and cars to ac-
cess the site, from every direction.
By car two major roads leads to the site
from the city center. One located on the
northern side of Vandkraftszen and one
located on southern side. Pedestrians
and bicyclists, can bike and walk along
the northern shore of Vandkraftsgen and
Storaen, all the way from the city center
to the site. The path systems leading to
the site are often used by the citizens the-
reby a possibility for visitors frequently.
As mentioned in the part about water

management is there difficulties in the ac-

cessibility of the site do to the increased
water level. The roads west of the site lea-
ding north towards the city gets flooded
when the water table is raised to contour
line +15.0. The design has to deal with
these situations during the design process.
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Ill. 3.7 - Analysis of use-scapes

Production landscapes, flat fields, and
forests dominates the Danish landscape.
The production landscape has through ge-
nerations been optimized, organized and
adapted to the common location of it. The
site and the area around it, is also domi-
nated production landscapes. The site itself
is an old trout farm, tracks from the old
trout farm is still visible in the landscape.
One of them are the old ponds, the ponds
are visibly very dominating at the site. The
ponds are placed as low as a natural flow of
water has streamed through them to main-
tain a high level of oxygen for the trouts
and low levels of nitrites and nitrates.
North of the site is a agricultural lands-
cape located. The agricultural landscape is

characterized by it large fields and strict

structures. This landscape is optimized to
deliver, as must crop as possible. For far-
mers crops is equal to money. South of the
site is an on marl mining lake located, the
landscape here is very dives and are chara-
cterized be the lake and small hills made by
the unusable soil. Forestry is also represen-
ted in the local area.The forestry is defined
by heavy vegetation, trees and scrubs. All
these production landscape has elements
in common. Humans maintain them all

and they are all optimized for production.
The Production Landscapes could bee seen

as “The rural Nature”. The rural nature is

optimized in relation to production, strict,

32

FARMING

’\v FORESTRY
7=~"—5 FORMER TROUT FARM

11*8 F M
ORMER INING SITE

rigid and maintained or created by humans.
“The rural nature” is deeper described
in the theoretical chapter about nature.
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1ll. 3.8 - Watercolor

The Nature has a lot of qualities and poten-
tials, the potentials of the site and the na-
ture is investigated in the following analysis
(potential analysis) .The quality of Nature is
as hard to define as the definition of nature
itself, but from looking at the chosen site

for this thesis, some of the nature qualiti-

es are subtracted, for further investigation.

One of the qualities of nature is the chan-
geability, over days, over weeks and on an-
nual basis. The chosen site is heavily affec-
ted by the natural changeability. The change
in color, structures and expression is a part
of the nature’s characteristic. But also the

changing level in water is a big change in the

perception of nature located on the site.

Another quality of nature, on and around
the chosen site is the diversity in landscape
types. The cause of the diversity is mainly
based on the cultural history of the area
and site, tracks from the previous uses and
the present uses are visible and gives the
site its character. The changing landscapes
create different types of habitats for ani-
mal. natural quality are hard to measure,
but biodiversity is measurable, because it
is measured in quantities which is measu-
rable.A high biodiversity is a quality for the
design solution, but also a quality for the
users of the area and the natural balance.
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lII. 3.9 - Watercolor of atmosphear

There was a defeating silence that after-
noon. The only sound, which occurred
on the site, was a small rippling from the
stream (appendix 3). A fresh breeze blew
air across the site. The air was refreshing
but cold. The wide expanse did nothing to
prevent the wind from raid in the area.

The ground underneath the feet was moi-
stened by rainwater.Walking on the ground
seems like walking on a sponge and the
top layer was more water than soil, animal
tracks and footprints were easy to identify.
The high trees on the hillside dragged long
shadows across the site. Scattered light was
creating a pattern on the ground. A pat-
tern, which changed according to position

of the sun and light conditions.

The old buildings and the artificial trout
ponds was the only leftover from the trout
farming. The ponds were muddy and the
water almost non-existing, only the sludge
on the bottom of the ponds was left. A few
sheep was grazing on the site, to maintain
the natural growth of small trees, bushes,
grass and weed. The landscape around the
site showed sign of further uses, marl mi-
ning, farming and mining of clay.The building
closest to the stream was transformed into
a public shelter; were wood for a bonfire
was stored and there was place for sle-

epovers.
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The contours of the landscape were hidden
in the heavy vegetation, especially on the
hillsides and on the banks of the stream.
The most visible edge in the landscape
around the site was the road dividing the
site from the little watermill on the other
side of the road.

The site was located in a valley, with hillsi-
des against north and south, which gave the
site a direction. The site had a naturalistic
identity, created by the surroundings and
the conditions.When walking around in the
area, the weather conditions was changing,
from cloudy to sunshine and from windy
to calm.
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1ll. 3.20 - Ortho Photo of Site




SECTION | - THE SLOPE

SECTION 2 - THE POND

SEcTION 3 - THE ANIMALS

SECTION 4 - THE STREAMS

Ill. 3.21 - Potential sections

This analysis takes point of departure in an
already described method, a method de-
veloped to read and understand complex
urban situations.

We do not use is as the original methods
describes. The situation that we are analy-
sing is not a dense and complex urban situ-
ation, but a complex, open and naturalistic
area.The original method has it strength in
the complex structures with several over-
lapping structures, networks etc. The force
lies in the isolation and division of specific
potential, situations and elements. The se-
ctions above show the physical potential

that we have been working with.

The intention of this analysis was different

than the outcome of it. The intention was
to create two different analyses of poten-
tials; the first analysis should have focu-
sed on the physical potentials, trees, hills,
ponds etc. and the second analysis should
have focused on sensorial potentials as
bird song, the taste of wild berries etc. but
during the mapping of these potentials a
relation became visible to us, between the
physical potential and the sensorial poten-
tials. The relation lies in the intersection
between physical and sensorial. Sound of
wind in the trees, only occurs if there are
trees located at the site. That is the relation
between the physical tree and the sensori-
al sound of wind in trees. This became an

argument in only doing one analysis on the
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physical potentials.

This analysis and its outcome are consi-
stent with the way that Stig Lennart An-
dersson argues for designing of urban en-
vironment. Stig Lennart Andersson argues
that the adaptive environment has to be
designed for situations and not for func-
tions (Andersson, 2011). The outcome of
this analysis is four small designs of situati-

ons, dependent on the four sections above.
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The site is located low in a valley. Trees  ceptual qualities occur.
densely occupy the slopes around the val-
ley, and the perception of it is like being
fenced. This design works with the move-
ment up and down the slopes. Movement
can take place at a high tempo, for example,
a mountain bike or in a slower pace like
walking. By facilitating several different tem-
pos, the perception of nature and forest
differs. At high pace the perception of the

woods create a random rhythm of vertical

trunks, but at slower tempos, small pockets
are created in the in-between spaces, these
small pockets facilitate then spaces where
the silence can be enjoyedand other per-
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1ll: 3.28 - Potentials of the pond

The disused trout ponds will be rich on life
of small fish and insects, by reinstating the
disused ponds there will be an opportunity
to capture small insects and fish. This can
both be done in as leisure activity, or with
a more scientific approach. By introducing
people to animals and nature through in-
teraction, hopefully an increasing interest
form nature and animal will appear. Once
the area from time to time is flooded, ani-
mals and plants will have the chance to
spread to other areas of the site and other
habitats. The ponds will be a habitat for the
animals and plants living in still water.

The activity of catching something appeals

to many, new friendships and knowledge
can be gained through activity near the
ponds.
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I 3:33 - Potentials-of animals

Animals have a positive effect on us humans.
The animals can be used for several diffe-
rent purposes. By implementing animals
on the site for maintenance of plants and
vegetation, but also an option to use ani-
mals in a more scientific or curative intent
occurs. The animals on the site can both be
naturally occurring or implemented by hu-
mans. Some animals are more misanthropic
than others in that way we have to work
with the relationship to animals in several
ways, such as building an observation post
to watch the birds or deer, which only
shows from their hideouts if there is quiet
around them.
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Ill. 3:34:- Potentials of animals
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Water as the element is full of options.VVa-
ter has the ability to be an element which
can be used in an active way and thus achie-
ve health through exercise, but water can
also have a relaxing effect on us as humans,
rippling water are being used in healing and
other forms of alternative treatment. More
and more people are afflicted by stress, and

therefore it is important throughout the

project not only focus on health as exerci-
se,but also see health as something you can
boost by finding yourself and follow your
needs.
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This chapter takes point of departure in
three overall theories. The theory of natu-
re represented by the Danish philosopher
Hans Fink. The theory of perception, sen-
sing of architecture and environment de-
fined by Juhani Pallasmaa and Steen Eiler
Rasmussen. The last theoretical position is
urbanism. Landscape urbanism, expressed
by James Corner and Charles Waldheim
and Process urbanism expressed Stig Len-
nart Anderson. The respective theories
will be understood through discussion and
create a solid base for the next phases of

the integrate design process.

LAaNnDscAPE URrBANISM/PRocess UR-
BANISM

“Landscape Urbanism describes a disciplina-
ry realignment currently underway in which
landscape replaces architecture as the basic
building block of contemporary urbanism. For
many, across a range of disciplines, landscape
has become both the lens through which the
contemporary city is represented and the me-
dium through which it is constructed” (VWald-
heim, 2006 p.11).

James Corner argues that the landscape
and the nature cannot be separated from
the build and the cities, but the cities create
a landscape itself, a “cityscape”. A cityscape
full of impressions and varieties do to the
perception of the city. Small green pockets,
larges squares, large building block and

single-family houses with garden are ele-

ments, which is a part of defining the ci-
tyscape.All these elements together create
a divers city.

In landscape urbanism the City and the
landscape blends and creates a dynamic and
liveable city. A city, which changes because
of the changing needs, according to the in-
habitants. Landscape urbanism argues that
the city is changeable and modifies by the
inhabitants.The same happens to the world.
We are living on a planet, which is changing
constantly. The global warming is the result
of a planet in change. We as humans have
through generation changed our behaviour
this has a knock-on effect on the environ-
ment we live in and the planet we live on.
The constantly changing planet is also the
foundation for us as evolved animals and
humans.

Landscape urbanism lies in the intersec-
tion among urban planning, architecture,
landscape design, biology, geography and
science. It uses the landscape as framework
for solving initial problems in the build en-
vironment such as rainwater management,
infrastructure etc. Landscape urbanism
works with an interdisciplinary approach.
Otherwise the modernism, landscape urba-
nism works with merging and overlapping
programs of the city and urban area. Land-
scape urbanism works whit layers, layers
could be seen as a layer of infrastructure,
of layer of water management, and a lay-
er of sociological interaction, and thereby
solve the current problem by focusing on
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the intersections and connections between
the layers.

Landscape urbanism is seen as a response
against the modernist city planning. The
modernist city planning is known for its
rigid structures and it segregation of faci-
lities and uses (Waldheim, 2006). One of
the most well known modernist city plan-
ning project, is the planning of “plan Voisin”
made by the modernist architect and urban
planner Le Corbusier. The modernist plan-
ned cities have been accused of not being
cities for people, but cities that works as
machines, machines for transport of people

and a living machine.

“Landscape is not only a formal model for ur-
banism today, but perhaps more importantly, a
model for process” (Stan Allen in Waldheim,
2006 p.39).

Not a single human inhabited city is statio-
nary, development or demolishing is in pro-
cess, but also the more natural processes
is going on, the changing seasons, the ch-
anging weather conditions. The city we are
living in as humans are dynamical, and are
in a constant process or adaption.Adaption
to climate changes, rising water level or the
ubanisation (Anderson, 2011). The nature,
the humans and the build are constantly
in a process. A network of processes in-
tersects and create relations between the
three theoretical topics. When the nature

changes, the humans’ changes their behavi-
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- Et manfoldigt Naturbegreb

- The eyes of the skin

Corner,Waldheim, SLA
- Landscape Urb./Process Urb.

Ill. 3.46 - Theoretical field
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our and thereby the build (the cities) will
change over time and the same happens in
the reverse direction. (lll. 3.46)

The chosen project site is affected by na-
tural processes from the changing level of
water located at the site, but also the chan-
ging seasons and weather.The changing wa-
ter condition will affect the design in sever-

al ways, perceptual, esthetical and technical.

Stig Lennart Anderson (SLA) is in the same
conviction, as Corner, Waldheim and Allen.
They all argue that there are a link between

the nature/landscape and the city.

“Nature and city are not well-defined entities,
nor opposites.They are different, but equivalent
systems. This calls for adaptability and makes
process urbanism a vague entity” (Anderson,
2011).

Process urbanism focus on situations in-
stead of functions, situations can be chan-
geable and functions cannot. It all turns
around atmospheres. (Anderson, 201 I). Se-
veral processes occur in our everyday life,
and nothing is stationary.This will also hap-
pen to our design and is a factor that will
be incorporated throgh design process and
in the final design. The process urbanism
approach aims against an adaptive city and
an adaptive and changeable environment,
which also is the aim during this thesis. A
design capable of changing character, a cha-

racter caused by the atmosphere and the

perception of it. Atmospheres made by the
surroundings, the users and the used design
tools. The users of the space perceive the
atmosphere trough their senses but also

through there being

The landscape urbanism has been criticised
in relation the their design method. The
critic strikes against the lack of humanity.
The landscape urbanism designs are made
mostly for water management, reuse or
infrastructural problems and not for soci-
al and humanistic reasons. This is why the
landscape urbanism and process urbanism
compliment each other very well. Process
urbanism focuses a lot on the sociological
aspect of a design, and the new situation

going on in the new development or design.

SENSES AND PERCEPTION - PHENOMEN-
OLOGY

One of the focuses during this thesis is the
relation among the build, humans and the
nature.The humans relates to the surroun-
ding through the senses and the perception
of it.

Humans perceive the surroundings through
the senses, but also trough a full bodily
experience. The senses work in collabora-
tion with the brain. The senses can be seen
as the tools for perception and the brain
as the main computer of understanding
the information collected by the senses.
Humans perceive constantly their surroun-

dings and environment. The perception
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happens as a natural and unconscious pro-
cess of understanding a space or a physical
setting (Pallasmaa, 2005). Perception can
happen through play or use, Steen Eiler
Rasmussen argues that one only can get a
full understanding of the building or design
through interacting with it, use it, play with
it, smell it, hear it, feel it, see it, PERCEIVE IT.
Children are good at playing with buildings,
they stomp hard on the floor and achieves
an echo and a shaking sensation throug-
hout the body, an example from Steen Eiler
Rasmussens book is, children playingwith a
ball against a curved wall and thereby the
ball returns in an unpredictable lane back
(Rasmussen, 1966).

“ Perception is [therefore] not a sum of visual,
tactile and audible givens: | perceive in a to-
tal way with my whole being: | grasp a unique
structure of thing, a unique way of being,
which speaks to all my senses at once” (Mer-
leau-Ponty in Pallasmaa, 2005 p.20).

Vision is seen as the most important sen-
se in perception of architecture and urban
design. But to get a full impression of the
architecture or urban design, all the senses
must be a part of the perception.A disabled
person with no vision has an improved sen-
se of audio, and creates a kind of a vision
from the sounds a “sound-scape”.

“Vision is regarded as the most noble of the
senses, and the loss of eyesight as the ultimate



lll. 3.47 - The relation among humans, the nature and
the build



physical loss” (Luis Bunel and Salvador Dali
in Pallasmaa, 2005 p. 18).

The human brain functions as a hard dri-
ve, which stores previous occurrence and
perceptions. The brain recalls the specific
perception if the human relate the new si-
tuation to an old situation. So a person is
able to feel just by looking at for example
cold fresh water.

The theory of perception and sensing has
affected this thesis during several phases,
the design process, the analysis phase and
the final design. Focusing on the sensing
demands a perspective that grasps every
parts of a design, from the small details to
the general concept, in order to obtain a
full understanding of the design and per-

ception of space.

Perception, sensing and atmosphere, are
important elements to focus on in archite-
cture and design of learning environment.
The final design in this thesis is a platform
for education, learning and public aware-
ness. Therefore a big effort is put on crea-
ting the right framework for this situation.
Atmosphere can be obtained through ma-
teriality, perception of space, users etc. To
gain knowledge according to education,
the frame has to deliver the optimal space,
both in order to give the possibilities, but

also prevent from distraction.

Our opinion is that nature is able to ap-

ply to all our senses. The changing colour
of leafs according to the seasons, Sound of
wind in the treetop, the smell of flowers
and the taste of edible berries and the fe-
eling of soft grass underneath the feet. All
these listed perceptions are elements that
give the area a special character and crea-
tes a specific atmosphere.

NATURE

Nature is a diverse expression and we as
humans are interacting with the nature
every day. The Danish philosopher Hans
Fink frames the nature in seven categori-
es or scopes. The seven categories frames
the nature differently and reflects the way
we are looking at nature.The frames works
with the nature in a theoretical way. It sco-
pes nature and define several way of loo-
king at the nature.The seven categories are

listed here:

The untouched nature, are defined as
nature that has not been touched, used or
changed by humans. Fink Argues that un-
touched nature dose not exist any more,
the nature has always been affected by
humans, physical structures or by invisible
things as particles and CO2 derived from
humans.

The wild nature, are defined as that
non-maintained. The wild nature mange it
self and the wild nature works in natural
processes. Processes managed by the ch-

anging seasons, the wild animals and con-
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ditions.

The rural nature, are one of the most
common types of nature here in Denmark.
The cultivated land, cultivated for produc-
tion of food and animal feed, defines the
rural nature.

The green nature is found both in the
countryside but also in the cities. Both
flowers and herbs grown in flowerpots in
the city and the old oak in the forest in
defined as the green nature

The Physical nature, are affected by the
evolution of science. This type of nature
stretches from the smallest elementary
particle to the largest star cloud.

The earthly nature, are affected by our
faith and the way we see the world. The
earthy nature is the opposite as the subli-
me and divines.

The last
Everything can be seen as nature, bricks

subcategory is everything.
can for example be seen as nature because
of it origin from clay, but also because of its
ability to work under pressure force. It acts
natural, it change and adapt to its natural
environment (Fink, 2003).

The categories describe the frame of how
we are looking at nature and the categories
helps us finding the right term for the spe-
cific kind of nature we are looking at and
working with. Hans Fink argues that the
nature can be everything and at the same
time be very specific.
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The landscape and the nature at the site
tell a story about production and use of na-
tural resources. The Danish landscape has
through generations been optimized for
production of food and animal feed. It can
be seen in the large flat fields and meadows,
all over the country. More and more of the
Danish Nature are turned intoproduction
landscapes, landscape used for production
and farming. The production landscape has
the advantage of being efficient, optimized
and useful for production.The use-scape is
beautiful, in the spring and summer, but the-
re is a distance between the humans and
the use scape, the relation is only based
on the sense of vision, and not a full bodily
experience.There is no physical interaction
between the production Indscape and the
humans except from the framer harvesting
the fields.

The different scopes of nature are in the
political debate, hosted by several groups
of interests. The rural nature is hosted by
the farmers and some political parties, who
focus on production and low costs, they
see rural nature as the best way to utili-
ze the nature and get the most out of it.
The wild nature scope is hosted by natu-
re conservationists, who intent to let the
nature do as the natural processes predict.
The wild nature and the rural nature have
clashes do to maintenance.The rural natu-
re is maintained by the farmers, opposite

to the wild nature, which is maintained

by the natural processes of nature. Natu-
re conservationists are frightened by the
thought that the rural nature over time will
dominate the Danish landscape and create
an odd balance in the nature.

The physical nature could be seen as the
“super-nature”, if the natural balances are
ruined by the humans, the “super-nature”
are going to strike back a in shape of a na-
tural disaster. The global warming is for an
example a natural disaster made by a disor-

der in the natural balance.

Even that the seven categories of nature
are very different, are they all a part of the
subject nature. The hills, the buildings, the
trees, are all part of the nature, a chan-
geable and diverse nature. This has a cor-
relation to landscape urbanism, which sees
nature and the city as a coherent, diverse,
changeable and adaptive element.
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There are a lot of relations between the
three topics, creating a complex network
of intersections. We have during the theo-
retical investigation found out that one can
see the three theoretical topics individually,
but also as a whole. The ‘diagram (lll. 3.46)
shows the relation between the topics, and
how they affect each other.

The Danish landscape is dominated by
use-scapes, which has been optimized for
production but not for perception of it.
The purpose of this thesis is to conquer
back some of the production landscape and

- create nature and landscape that applies to

the human senses and at the same time

combine aesthetic qualities with technical
on, W

thf&ominating scope of nature,

is going to destroy the

have to be treated with care.

By working with a landscape and pro&ess
urbanistic approach the natural cycle will
be restored, and human activities do not
end in a naturalist disaster that wipes out
humanity.

This thesis combines several of the natu-
re categories in a mix, to understand the
nature as a dynamical and non-static ele-
ment. The nature are changeable and in a
constant and dynamical process. Processes,
which changes the perception and expres-

hy |

sion of nature.




oo
@)
Y
<
m
<2
=
=<

Biodiversity is defined by the report “Glo-
bal biodiversity strategy” from 1992 as a
variation in species and ecosystems. The
biodiversity is threatened in the whole
world, due to human activities. Urbanisati-
on, water management of cities, the inclina-
tion in the population of the world and mi-
ning/harvesting of natural resources, is just
some of the human activities, which has an
affect on the biodiversity (Naturstyrelsen.
dk, 2016). The Danish nature is dominated
by “the rural Nature” and production land-
scapes. The optimization of these areas has
been a part of the decreasing biodiversity.
The old streams, which were a part of the
drainage system in relation to agricultural

fields, have also been optimized as a part of

the whole optimization for farming. The op-
timization has straightened out and increa-
sed the size of the streams.This has resul-
ted in a decline of habitats and quality for
animals and fish in the drainage streams.
The optimization of the Danish landscape,
the translation from “wild nature” to “rural
nature” has put several species of animals
in danger of becoming extinct (Vincentz,
Hahn-Petersen and Kloster Bro, 2016).

The design in this thesis is aiming against an
increasing biodiversity. The biodiversity of
the site depends on the quality and quan-
tity of the nature, habitats breeding spaces
and breeding corridors. A higher biodiver-

sity is equal to a larger natural value both
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in an ecological and biological perspective
but also in an educational perspective. The
report “Biodivesitet i byer” define five ar-
chitectural tools which can help to increase
the biodiversity (Vincentz, Hahn-Petersen
and Kloster Bro, 2016).

LIGHT CONDITIONS — is an important
factor in relation to biodiversity. Almost all
plants demands light to grow and bloom.
For an area with high biodiversity three
light conditions are demanded, light, partly
shadow and full shadow.

SCALES — a large area is more capable
of a higher biodiversity, than a small area,
because continuity is an important factor in
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an increasing biodiversity. Also the scale in
vegetation is important, from the smallest

grass to the highest tree.

GREEN ROOFs — Creates new habitats for
both animals and plants. Green roofs are
able to absorb the percipitation and the-
reby create varies types of humidity in the
base of the roof.A green roof with inclinati-
on preforms automatically several habitats
because of the shape; the highest part of
the roof will dry up quicker than the bot-
tom.

TERRAIN — is able to create diversity in ha-
bitats and diversity in habitats is equal to
diversity in species.The terrain has the abi-

II. 3.52

lity to create small habitats within a large
habitat. These small habitats could be dif-
ferent according to the height, and thereby
humidity in the soil.

MEANDERING OF STREAMS — creates
more diversity in habitats for fishes and
animals living in and around the stream. It
also creates breeding places for fishes, wa-
ter mammals and other animals. The chan-
ging light condition in a meandered stream,
creates places for different ecosystems, and
thereby a higher biodiversity.

A short conclusion on this is that if a hig-

her biodiversity is wanted, there has to be
differences in the nature types and thereby
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also in the habitats. Many of the animals live
in the intersection between nature types,
on the edge of the forest, on the banks of
the stream and in the dry areas with occa-
sional flooding. Differences and continuity
is everything if a higher biodiversity is the
wanted outcome.

All these thoughts have been a part of the
design phase of this project.To examine the
design proposal the five architectural tools
defined by the report “Biodiversitet | byer”
have been used.
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Water is fatal for life on earth and any li-
ving organism demands water for survival.
70 percentage of the world is covered by
water (Denstoredanske.dk, 2016). In some
parts of the world the increasing level of
water is a major treat, for humans and ani-
mals, the increasing water level demolish
their habitat or destroy their food. While
other part of the world is in heavy need of
water, water for drinking, both for animals
and humans.

Water is a highly changeable element, at
very low temperatures hard, cold and
prismatic and at high temperatures almost
invisible. External impact such as frost and
heat change the phase of water as a reac-
tion. All these phases are natural to water,

1I."3:54

and help defining water as a changeable
element. Another example is that water is
able to increase the natural and economical
value of a design but also the opposite way
around. A view to water will increase the
natural and economical value, but moist in
the foundation will decrease the economi-
cal value. Several summerhouse owners on
Denmark’s west coast, has recently felt the
power of water, several summerhouses was
flushed into the water and the water has
eaten several meter of their private plot.

The perception of water can be very divers,
water is able to act calm and have a re-
laxing and rehabilitating effect on humans,

but water has also the ability to be per-
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ceived as demonising and aggressive. The
perception of water mirrors the external
impact on the water. If it's a windy day, the
water surface is broken and aggressive as

the wind is too.

The chosen site for this thesis is occasio-
nal flooded, as a result of saving the inner
city of Holstebro from flooding. A further
description can be found in the water ma-
nagement analysis. The increasing level of
water is then a part of a dynamical process,
a process, which affects the expression of
the build and landscape.The increasing and
decreasing level of water is not the only
process affecting the site. The site is loca-

ted in an area with a high value of nature.



The nature is in a constant process, during
the seasons.

During the thesis two water phenomenons
has been in focus through the design pro-
cess. The water phenomenons were drag-
ged into the project, both to be a driver in
the design process, but also as an element,
which can help in the communication of
the general water management strategy of
Holstebro.

The water mirroring effect was dragged
into the project in relation to the commu-
nication of the overall water management
strategy, but also because of its ability to
represent the picture of an element. If the
water is enclosing an element, it can be dif-

ficult to distinguish between element and
representation of it. This is a way of desig-
ning with the nature and water, and not

against it, has been used during this thesis.

If elements for example, water drops hits a
water surface, water rings will appear. This
is a way of working, which has been used in
the shaping of the landscape. Every of the
ring has a program, the programs of the
water rings are explained later on in the
report.The water rings is part of the repre-
sentation of the four Production landscape
gradens, which is introduced into the site

as a part of the educational environment.
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FuncTiON ARea, M? CAPACITY, PERS ATMOSPHERE REQUIREMENT
Laboratory 95 25/30 CuiNnicAL
School Kitchen 95 25/30 ProDUCTIVE
Library 145 OPEN
AIO-BIO 125 25/30 DIM/ENCLOSING
Classrooms 600 3x30 LigHT 6 M* PER. PERSON
Orangery 100 WARM
Cafe’/Reception 350 OreN
Group rooms 275 55 LigHT
Offices 35 4 [2 M PER. PERSON
Toilets
Tecnicalroom
Elevator MOVIE THEATER
Car parking 10-15 cars PARKING NORM. HOLSTEBRO
Bike parking 90-100 BIKES PARKING NORM. HOLSTEBRO
Rooftop garden WiIDE
Agricultural garden ProDuUCTIVE
Aquacultural garden WET
Forestry garden ENCLOSING
Quarrying garden Divers

lll. 4.6 - Building and Landscape program
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lll. 4.7 - Functional diagram

The building and landscape program is
made on the basis of the vision for "Tvis
Mglle Nature Laboratory” made by the
municipality of Holstebro.The first diagram
(ill. 4.6) creates the foundation for the
overall design. Requirements from the Buil-
ding Regulations and the program related
visions made by the municipality, has had
a major influence on this diagram. By wor-
king focused with the vision and require-
ments, the foundation of a well functioning
design is created.

The second diagram, (lll. 4.7) is represen-
ting the different programs and the rela-
tion among them. The diagram is focused
around a coordinate system, which on the

j

School kitchen c;sn Agricultural garden

Forestry garden

Quarrying garden

x-axis explains the location of the specific
program in relation to inside or outside
and on the y-axis explains the relation to
the topography, uphill or downhill. This dia-
gram is based on the previous diagram, and
transforms it into a site related diagram. By
working with at site related diagram the
diagram has turned into the first phase of
the design process.
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| .VOLUME DEFINED BY THE BUILDING PROGRAM

The final program is made as a interplay
between us and the vision for “Tvis Melle
Natur Laboratorium” made by the munici-
pality of Holstebro.

2.VOLUME ADAPTED TO THE TERRAIN

By adapting the building to the terrain, the
design secures accessibility and a relation
to the specific site.

3. RELATION BETWEEN INSIDE AND OUTSIDE

The relation between inside and outside,
plays a major role in the function of the
building. The laboratory is placed nearby
the aquacultural garden and the school kit-
chen is placed nearby the agricultural gar-
den to secure a functional relation between
them.

The next four steps in the concept are re-
presenting the four topics from the vision
for the nature laboratory.



4.LAYER OF CULTURAL HISTORY APPLIED
The layer of cultural history drags in the
nearby production landscapes, to create di-
versity in the park. Diversity in relation to
habitats, perceptions and programs.

l.4.11

5.LAYER OF HEALTH APPLIED
A continuously path created by the layer of
heath, connects the four types of landscape
in the park. The path affords several kinds
of exercise, but the path is also attached to
areas were mental health is in focus.

ll.4.12

6. LAYER OF SCIENCES APPLIED

The layer of science can be seen at the
programming layer. The four types of pro-
duction landscapes, affords several kind of
scientific experiences.The aquacultural gar-
den affords fishing and collecting of insects,
and the three other types of landscapes has

equal affordances.

1. 4.13

7. LAYER OF WATER APPLIED

The layer of water takes point of departure
in two arguments, the argument of crea-
ting an increasing biodiversity according
to a meandering of the stream and a form
tool achieved by investigating water phen-
omenons.

ll.4.14
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The open and flexible facades, creates por-
tals into the gardens.The relation between
inside and outside is created according to
functionality and aesthetic qualities.
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The site is located in an area, where the
rise and fall in water level is creating a dy-
namical process, a process that gives the
site a character.The change in water level is
caused by the water management strategy,
which protects the inner city from flooding.
The following page visualizes the change in

water level with and without water.



lll.4.16 - Flooded siteplan (+15.0)
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Ill. 4.18 -Platform

1l. 4.19 - Bike rack

lIl. 4.20 - Materiality change
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ll.4.21 - Cut through

lIl. 4.22 - Path

lIl.4.23 - Pond
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The stream run slowly through the land-
scape and creates a calm atmosphere
around it. The Ducks enjoy the fresh water
too and the rich opportunities for food.
The slope in the background preforms a
natural setting for the activities happening

in the gardens.



Ill. 4.24 - The L
2
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It is a stormy and rain full day in in the mid-
dle part of Jutland. It has rained in a couple
of days, and the water level has increased.
But even though it is a cold and rainy day,a
lot of opportunities for experiences are of-
fered in and around Holstebro Nature LAB.



llI: 4:25"=The Flooded Landscape
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1. 4.27 - Level -1 1:500
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1ll. 4.30 - Level +2 1:500
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ELEVATIONS
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lll. 4.36 - Landscape section flooded 1:500
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: HousEeLEEK // SEMPERVIVUM TECTORUM

- is a standard Rart of a sedum roof, the plant

ELDER TREE // SAMBUCUS NIGRA

:!—is a common in the Danish nature,

SPRUCE // PICEA ABIES

;1 the tree is recognised by is white
I . .
-ls 3 common tree in the Danish

flowers in the spring and is dark and

:ledible berries in the summer.The tree : natuge. The tree is well represented

is chosen because of its robustness in the site already. The tree is well

: ! . .
:{and edible fruit and berries. knov~|/n for its dark green color and it

robugtness.

I
]
|
I
|
|
|
I
k

. BIRCH // BeTuLA '

—is a common tree in the Danish

* is edible and tasty. THe tree is recogni- :
sed by is white trunk and small green :
. leafs.The tree reproduces by creating

: catkins.

i
I
I
I
I : :
I * nature.The juice tapped from the tree
I
I
I
I
I
I

2 7 o . _ ) eeeeeenens ERREREE R 22T SERRREE eeetieieieet

Ill. 4.39 - Vegetation diagram
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: ORCHID // DA!I:TYLORHIZA

- is an uncommony plant in the Danish
: nature, the plant i$ threatened because :
of its decreasing Habitats. The plant :
lives in wet meadc:>w areas.

: I
: HAzeL // CarvLus AVELLANA
. —is a common'and robust bush in

the Danish natL:re.The bush produces

- MWiLLow // PopoLus

* small edible nugs, and the trunks are

P . . CaTTAIL // TreHA
¢ flexible and strdight. : : . . L —The plan is common in the Danish
HUUURRIUURR Ll : —The Plant is common in the Danish : : :
: . . : : nature, and appears often in wet areas, :
! * nature and characterised by is flower, : :
1 : but the busk is Very robust, and can

© which looks like a'cats tail. The roots

~fhanage dry peFiods as well. The plant

: of the plant are edible. : - ]
; ¢ has ability to cleansing water for not

* wanted substances.
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Materials and materiality is an essential
factor in terms of atmosphere. The mate-
rials chosen for this design will over time
undergo changes in expression and achie-
ve patina, do to the changing water levels
and seasonal changes. Besides having an
aesthetic quality, the selected materials are
resistant to abrasion and tough use. The
colors of the materials are very consistent
and interact well with the assorted colors

and expressions made by nature.



1ll. 4.40 - Sedum roof
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LeveL +4

LeveL +3

lll. 4.45 - The Elevator Experience
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ll. 4.44 - Logistics diagram

The logistical solution is planed from two
perspectives, a functional and solution-ori-
ented perspective, and an aesthetical and
experienced based perspective. The logisti-
cal solution of building and urban design is
a large task. If the logistics don’t functions

the whole building don’t function.

The logistical solution in this design is more
than a travel from A to B.The logistical so-
lution of the building offers an experience
during the travel from A to B.The solution
is based on an elevator, which in a conti-
nuously stroke facilitates the whole buil-
ding and at the same times gives the users
a natural experience. An experience of

different nature types, starting at level -1

by experience the stream and the wetland
and ending at level +4, which frames the sky
and the endless view towards the city of
Holstebro.Two stairs one in the lower part
of the building and one in the high part of
the building facilitate also the building. The
stairs works as fire escapes and emergency

openings are present on every floor.

The Building is designed with two entran-
ces, so even if the park is flooded, the en-
trance in the high part of the building will
be available and accessible. The entrance in
the high part of the building and the eleva-
tor is a part of making the building accessi-

ble to everyone.
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The programs in the building is planed form
a functional point of perspective in relation
to logistic. The goods receiving parts (the
café and the reception) is located in the
high part of the building, so the receiving
of goods can happen as quick and a smooth
as possible.



STRUCTUAL SYSTEM
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IIl. 4.46 - Structural system diagram

The structural system chosen for the buil-
ding is based on columns and a solid core
from top to bottom.The columns provide
the building with the needed strengths in
relation to the vertical loads from snow,
use and the weight of the building. The
solid core provides the building with the
needed strength in relation to horizontal
loads from wind and the geometrical shape
of the building.

The chosen structural system provides us
as designers with the possibility to freely
choose the expression of the facade. A
flexible facade was wanted in this building,
to establish a physical and visible relati-
on between the inside and the outside of

the building. The chosen system provides
the building with flexible facades, but pre-
dict continues columns through the levels.
Therefor a relation occurs between level
0 and level +1, and again level +3 and level
+4. The columns predict to some extend
the placement of the flexible inner walls at
level +1 and thereby predicts the sizes of
the rooms. If the chosen system had been
a system with load-bearing outer walls, a
complete flexible plan could have been a
reality.
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“The design process is based on a constant in-
terplay of feeling and reason.The feelings, pre-
ferences, longings, and desires that emerge and
demand to be given a form must be controlled
by critical powers of reasoning, but it is our fe-
elings that tell us whether abstract considera-
tions really ring true” (Zumthor, Oberli-Turner
and Schelbert, 2006, p. 21).
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Parallel to this part of the process of finding the right geometrical shape of the building, a process focusing on the inner plan
of the design was going on.This process focused on a shape, which fitted into the landscape but at the same time created a
contrast.
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To use the increased water level as a potential, a mirror is used to symbolize the effect from water. This part of the design

process focus on the intersection between the water and the building.
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l.4.64 °

1ll. 4.65

lIl. 4.66 \»

Investigation of the inside outside relation
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lIl. 4.69

lIl. 4.69

.4.71

The section has been a useful method for designing during this project. the section has the ability to show the relations
between the topography of the site in relation to the applied design solution.
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1. 4.72

1I.4.73

. 4.74
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1l. 4.75 - Watercolor
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We have as students achieved the learning
objectives of this thesis by, among other
things to work focused and determined
with the integrated design process as the
main method. The method has underway
been complemented by several co-met-
hods in relation to the form-finding, ana-
lysis etc. The program target is obtained by
working, with an inside out approach, in this
manner an understanding of how the buil-
ding will function and how the building will

be used in the future are gained.

The design aim of this thesis was to crea-
te a framework for education and public
awareness. By designing a nature labora-
tory in close relation with its surrounding
garden the objectives of this project are
fulfilled. The building and the gardens crea-
te together a symbiosis, where learning
and communication is in focus. The close
relationship between the built, nature and
humans has been a goal throughout the
project. The relationships between the

three aspects are expressed in the project

through various design solutions where the
perception of the built and nature is hig-
hlighted. The design has been a dynamical
and flexible solution, which facilitates the
changing uses and users.

The project works with the human aspect
in relation to the needs of different groups
of people, both on a weekly and annual ba-
sis. This is implemented by working with
various programs according to the users
and the usage time. This way of designing
favouring the public space both inside and
outside the building.

The project has resulted in a product that
attach in close relation with its surroun-
dings, but still as a respectful interventi-
on. The buildings main characteristic is a
strict outer that differs from the organic
surroundings, but still mimes the slope its
located on.

The garden surrounding the nature labo-
ratory, drags in the production landscapes,
both current and historical, to fulfil the vi-
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sions of creating a nature laboratory with
focus on water, health, science and cultural
history.The garden get the ability to facilita-
te educational users, recreational users and

businesses do to the overlapping programs.

Architecture and urban design will only
function if the form, function, users and at-
mosphere interact in a larger whole.This is
reached by focusing on creation of a pla-
ce for humans, a flexible and divers place,
which adapts to the changing condition
both in relation to outer conditions and

inner conditions.
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A SUGGESTION FOR THE FUTURE LEARNING
PLATFORM

The Danish school system for primary
school has over the last years changed.The
new school system imposes the students,
pupils and children longer days, and more
physical activity during the days. Therefor
the environment has to change as well. The
learning environment has to facilitate the
users during their day both with educati-
onal facilities and facilities for socialisation

and fun.

Topic days and weeks are implemented in
the school system, to create cross-disci-
plinary collaborations within the school.
Holstebro Nature Lab has the ability to
offer the schools in Holstebro a place were
educational values and natural values can
be enjoyed at the same time. Holstebro
Nature Lab is a place where fun and educa-
tion can walk hand in hand.

THE INTEGRATED DESIGN PROCESS

The integrated design process has been a
major part in this thesis, the phases and the
iterative element of the overall process. Se-
veral elements in the project have changed
its appearance, do to functional demands
or do to personal taste, which also is a ma-

jor factor in the form finding development.

The integrated design process takes point
of departure in the vision for a nature la-
boratory made by the municipality of Hol-
stebro. Already in this phase our project
have had the first iteration, as the general
idea was to develop a general strategy, re-
lated to the water management problems
of Holstebro. The development of a water

management plan had already begun, and
therefore the focus changed from develop
a water management plan to work with
one of the points of impact in the new wa-
ter management plan drafted by Holstebro

municipality.

Based in the integrated design process, the
project quickly gets a character of reality
when all thoughts about form, theory, ana-
lysis, etc. are put into perspective in relati-
on to function and realism.

The big focal point in this project has been
the relation between nature, the humans
and the built. This is visible both in the the-
ory were the three topics are discussed in
relation to each other but also in relation
to is self. The focal point is also visible in
the design proposal, where the physical
relations between outside and inside are
expressed in open and flexible facade so-
lutions where it is possible to diffuse bet-
ween outside and inside.

It is always a challenge to work with the
integrated design process. Problematics ari-
se in the gab between forms and functions,
built ability and esthetical visions, and this

thesis is not an exception.

“Form FoLLows FuncTioN” or “Func-
TioN FoLLows ForM”

The circular shape has been the dominating
grip in the form finding process. The origi-
nal idea for the circles came from the shape
of raindrops meeting a water surface. By
working with the circles as the dominant
element of the plan, it is possible to give

the circles a communicative value. Commu-
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nicative values are important in relations to
the building’s use as a learning platform for
the city.

Several functions are applied into the cir-
cles doing the process of relating form and
function.This has been a discussion throug-
hout the project, keeping the concept of
the circle or applies new forms by relation
the new form to the function of it.

The project shows signs of being designed
from two different perspectives, from the
inside out and the outside in. This can be
seen in the space where the internal func-
tions and the overall shape in relation use
the external values in the inside design.This
is visible in the “bio-bio”/auditorium, the la-
boratory and the school kitchen, where na-
tural values are dragged in to facilitate the

use of the room.

FINAL DESIGN BUT NOT FULLY EVOLVED

The project has turned out to be focused
on the dynamical aspects of the nature and
the changing conditions according to wa-
ter. Therefore an argument is put up, that
the finale design has found its shape, but
the design will evolve in relation to the
global changes but also in relation to the
nearby changes in vegetation, biota, climate
and use. The design will evolve over time
until the nature and the surroundings have
found the optimal solution for itself. The
nature has the ability to transform into the
most optimal and optimized solution for it-
self. The theory “survival of the fittest” is an
argument that supports this discussion, the
plants and animals that are most adaptable
and strongest survive.



SIDUNOS

Books:

Binet, H., Bunschoten, R. and Hoshino, T.
(2001). Urban Flotsam. Rotterdam: 010 Pub-
lishers.

Botin, L. (2005). Pandoras boks. Aalborg: In-
stitut for Arkitektur & Design,Aalborg Uni-
versitet.

Cosgrove, D. (1999). Mappings. London: Re-
aktion Books.

Pallasmaa, J. (2005). The eyes of the skin. Chi-
chester:Wiley-Academy.

Pallasmaa, J. (2010). The thinking hand. Chi-
chester, U.K.:Wiley.

Rasmussen, S. (1966). Om at opleve arkitek-
tur. Kebenhavn: G. E. C. Gad.

Waldheim, C. (2006). The landscape urba-
nism reader. New York: Princeton Archite-

ctural Press.

Zumthor, P. (2006). Atmospheres. Basel: Birk-
hauser.

Zumthor, P, Oberli-Turner, M. and Schel-
bert, C. (2006). Thinking architecture. Basel:
Birkhauser.

PDF’s AND PuBLICATIONS:

Fink, H. (2003). Et mangfoldigt naturbegreb.
Ist ed. [ebook] Copenhagen: GAD. Avai-
lable at: http://www.byplanlab.dk/sites/de-
fault/files2/Et_mangfoldigt_naturbegreb_
Fink.pdf (Accessed 16 Feb.2016).

Theilgaard, L. (2016). Klimatilpasning Holste-
bro PP.

Risikostyringsplan for Vanddistrikt Jylland og
Fyn. (2016). Ist ed. [ebook] Kgbenhavn:
Kystdirektoratet
Available at: http://naturstyrelsen.dk/75737
-(Accessed 28 Mar. 2016).

and  Naturstyrrelsen.

Vestforsyningen, (2015). Kort om Stord

klimasikring.  [online] Holstebro: Vest-
forsyningen, pp.6-7. Available at: http:/
www.vestforsyning.dk/media/5866/No-
tat_Storaa_dec2015.pdf (Accessed 29 Feb.

2016).

Vincentz, R., Hahn-Petersen, P. and Kloster
Bro, L. (2016). Biodiversitet i byer. |st ed. Na-
turstyrelsen. — (Accessed 7 May. 2016).

PobcasTs:

BYLYD, (2016). I: Naturen i byen. BYLYD
Podcast.

)

'WEBSITES:

Anderson, S. (201 1). Process Urbanism | The
City as Artificial Ecosystem. [online video]
Processurbanism.com. Available at: http://
www.processurbanism.com/index.html
(Accessed |15 Feb.2016).

Denstoredanske.dk. (2016). vand | Gylden-
dal - Den Store Danske. [online] Available at:
http://denstoredanske.dk/It,_teknik_og_
naturvidenskab/Kemi/Uorganisk_stofkemi/
vand (Accessed | | May 2016).

Holstebro.dk, (2016). Indbyggertal i Holste-
bro Kommune. [online] Available at: http:/
www.holstebro.dk/Indbyggertal-2018.aspx
(Accessed 4 Feb. 2016).

Jochumsen, S. (201 I). Byens landskab - Dansk
Arkitektur Center. [online] Dac.dk. Available
at: http://www.dac.dk/34865.aspx (Acces-
sed 29 Mar.2016).

Naturstyrelsen.dk. (2016). Biodiversitet. [on-
line] Available at: http://naturstyrelsen.dk/
naturbeskyttelse/biodiversitet/ (Accessed
9 May 2016).

Naturstyrelsen.dk, (n.d.). Beskyttelse af §
3-naturtyper. [online] Available at: http://
naturstyrelsen.dk/naturbeskyttelse/natio-
nal-naturbeskyttelse/beskyttede-naturty-
per-3/beskyttelse-af-3-naturtyper/ (Acces-
sed 22 Feb.2016).



E-MAIL:

Theilgaard, L. (2016). Fakta om Vandkraftse-

en. (email).

117



SNOILYVLSNTI|

L 1.1 =1l 1.3: Own lllustration

1. 2.1 = 1ll. 2.5: Own lllustration

11l 2.6: http://www.holstebro.dk/Default.

aspx
11.2.7 = 1I. 2.11: Own lllustration

L. 3.1 = 1lI. 3.23: Own illustration

1. 3.24: http://divisare.com/proje-

cts/ 1 66050-lazzarini-pickering-architet-
ti-clive-nichols-villa-all-argentario

11. 3.25: http://www.lifeoutdoors.ro

11I. 3.26: https://dk.pinterest.com/
pin/208080445260563781/

11. 3.27: http://www.pinkbike.com/
news/201 3-Shimano-Saint-Media-Camp.
html

I1l. 3.28: Own lllustration

11. 3.29: http://seesouthwestwa.com/20th-
annual-kids-fishing-derby-will-be-june-8/

11I. 3.30: http://www.fs.usda.gov/detail/
hoosier/learning/kids/?cid=fsbdev3_017515

11, 3.3 1: http://ocmomblog.com/free-kids-
fishing-derby/

I1l. 3.32: http://www.davisenterprise.com/
local-news/bohart-museum-open-hou-

se-features-aquatic-insects/
IlI. 3.33 = 111.3.34: Own illustration

I1I. 3.35: http://www.waldeneffect.
org/blog/Maintainer_livestock:_ Chick-
ens__ 44 sheep_ 44 and_cows/

IlI. 3.36: http://www.fibershed.com/event/
ouessant-sheep/

I1l. 3.37: http://www.heltborgfoto.dk/
fugle_pip.htm

11I. 3.38: http://www.kristeligt-dagblad.dk/
danmark/dum-som-en-gas

1ll. 3.39 = 1lI. 3.40: Own illustration

11I. 3.41: http://www.dn.dk/Default.
aspx!ID=22325

I1l. 3.42: https://www.yogaoutlet.com/gui-
des/an-introduction-to-yoga-sequences
I1l. 3.43: http://www.altomcamping.dk/

Sverige/pa-kanotur-i-sverige.html

I1l. 3.44: http://visitskane.com/da/artikel/

besog-kristianstads-vandrige-og-naturum
111. 3.45 — 11I. 3.48: Own lllustration

11l. 3.49: http://www.foldbynorring.dk/

118

author/frederik
I1l. 3.50: http://naturstyrelsen.dk/naturo-
plevelser/naturguider/noerreskoven/seva-

erdigheder/

I1I. 3.5 I: http://happymodern.ru/razrushe-

nie-6-mifov-o-zelenyx-kryshax/

11l. 3.52: http://vandrefuglen.blogspot.
dk/2013_08_01_archive.html

I1I. 3.53: http://vandlobsgruppen.dk/Vand-
lobsgruppen.dk/Velkommen.html

1. 3.54: https://dk.pinterest.com/john-
howardpin/olafur-eliasson/

Ill. 3.55: https://dk.pinterest.com/dp-
gud0523/

1. 3.56: https://dk.pinterest.com/akochri-
sta/

IlI. 3.57: http://latinamericangrid.org/elgg/
nsfpire/weblog/845.html

1. 4.1: Own lllustration

11l. 4.2: http://www.e-architect.co.uk/japan/
fuji-kindergarten

11l. 4.3: http://www.e-architect.co.uk/ja-
pan/fuji-kindergarten



11l. 4.4: http://www.architravel.com/archi-
travel/building/rolex-learning-center/

11l. 4.5: http://www.architravel.com/archi-

travel/building/rolex-learning-center/

Il. 4.6 — 4.39: Own lllustration

111. 4.40: http://inhabitat.com/hill-house-by-
bjarke-ingels-is-a-house-under-a-garden/

11l. 4.41: http://www.kaneva.com/asset/
assetDetailsLandingPage.aspx?asse-

tld=5813228&communityld=0

111. 4.42: http://www.picsfair.com/rain-

drops-falling-on-window.html

111. 4.43: http://www.amtico.com/commer-

cial/error

1. 4.44 - 11l. 4.76: Own illustration

119



APPENDIX







122



Stora station 22.10 ved Holstebro Renseanlzaeg - Januar 2011

WVHDVIA INIWIDVNVIW YALVAA | #

=
74N
| =
~Maximum capaity| — | \
P s \
50 VA 7 AN
¥ : Y

Contour line (m)

o
7

B

\

a0 \ i 1
1 \ ] |
] ) 7 Iy
; S 1] !/

il s 7 [

J I /
1 I’-‘-—... e T ‘ ‘
200 I — I T I

The red line on the diagram above shows
the current water capacity of Storaen. For
saving the inner city from flooding, a delay
must be applied to the huge amount of wa-
ter running through the stream and inner
city. The solution is a dam between Vand-
kraftsgen and the inner city. The dam are
then able to adjust the amount of water
and thereby the height of water in Storaen.
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#3 FLOODING COLLAGE
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