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Humanity faces increasingly difficult circumstances due to climate 
change, sea-level rise, storm surges, extreme weather conditions. 
Architecture as its current practice cannot adapt to these circumstances, 
making us incredibly vulnerable. Considering the current volatility, 
cultures need to prepare resilient responses to the novel crisis. Today 
we are on the threshold to significant changes. The shift in water levels 
and weather patterns are already noticeable, however, these will be 
expected to get worse in the near future. Buildings on dry land today 

maybe standing in water by tomorrow. 

The Master Thesis project focuses on problems facing Hamburg, a 
big European city of about 5 million inhabitants On the Threshold 
addresses specific vulnerabilities. Hamburg due to its northern location, 
proximity to the sea and river dredging is in particular risk. Around 36 
cm water level rise is expected for the Hamburg region by 2050 and 59 
cm is expected by 2100 forcing the city to take actions. In response On 
the Threshold proposes a resilient and responsive building that takes 
on these new environmental challenges by providing visitors with a 
completely resilient architecture using nature as solution. The building 
accommodates archive, exhibition and office functions with a free in-
between space also preserve the needs of green space of when the area 
is filled with water. On the Threshold, is not a gesture of futurism but a 

response to today’s climate-changing needs.



“The threshold is simultaneously a place, a boundary, a transition, and 
an obstacle. By overcoming obstacles, one is aware of transgressing a 
boundary. The essential effect of the threshold lies in the interplay of an 
inhibition and its overcoming.”

Alban Janson & Florian Tigges
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Human kind always had to deal with its surrounding since the beginning 
of time. People, throughout the years learnt how to survive in different 
circumstances by developing ways, techniques and solutions to resist 
natural conditions. Humans also used natural circumstances to their 
benefit such as urbanisation in strategic points of deltas. Mankind refined 
and improved these know-hows over time (such as: heater, drainage 
system, etc.) More advanced systems started to appear throughout the 
world to protect humans and control natural ecologies. In fact, with 
climate change the necessity to control the world’s elements became 
more important and in some cases necessary for survival. Manipulating 
our environment became standard with technological improvements 

rather than making significant changes in our living.1

Water management systems serve as example throughout the whole of 
Europe. In many cases the complex engineering devices and man made 
structures replaced natural ones. These engineering systems created 
a division between people and environments.2 By alienating people 
from nature, humanity has less understanding of the surrounding and 
environment becomes a distant phenomena. Today we are already 
facing the effects of climate change. With technology many of these 
effects are covered with a systems that postpones the consequences of 
our changing nature. In these days when global issues are becoming 
more frequent it is also the time when circumstances has stopped us 
and forced us to reconsider our actions.3 It is now impossible to hide 
the impacts of global warming and reject the scientific proofs of climate 

change. We have to change in order to carry on! 

The thesis focuses on the impacts of sea level rise as a consequence 
of global warming grounded in an urban setting. While measurements 
all over the word have already been taken to protect human habitats 
from water the resulting solution caused issues in other fields of 
human existence. Some areas are more vulnerable and can expect 
extreme change sooner.4 Out of the twenty most vulnerable cities on 
the planet Hamburg was selected for geographical and economical 
reasons.5 The site is located close to the city centre along the Elbe. It 
is a land in transition experiencing regular flooding. The project after 
a close analysis on the local ecological and technological status aims 

inTroducTion

1 UN-Habitat 
2  Meyer 2014
3 Houghton (2004)
4 Ovink (2016)
5 Hallegate  e t  al .  (2013)
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Figure 0.1. - Effects of Climate Change
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to reconsider already existing water defence strategies and propose a 
future proof solution. 

The issue of climate change as a whole has been recognised by many 
architects. Solutions vary from small scale to regional scale solutions 
and from insignificant alibi changes to truly measurable impacts, 
however until recently water defence strategies has been the issue for 
engineers to solve ,the architects’ job was already in the protected area.6 
As water levels are rising rapidly the issue became a global problem that 
many professional fields are starting to pick up on including architects. 
Architectural solutions are extremely diverse some more efficient and 
considerate than others. 

Excess water is a wicked problem that has many possible solutions, 
where one may be better than the other in different aspects.7 The book 
called Aquatecture served as a main literature for the practical design 
tools in hand for todays architects who wish to deal with the issues of 
flooding. As a benchmark for creativity and down to earth but future 
proof structure Herzog & de Meuron’s Perez art museum is one of these 
main examples. The firm is known to conduct careful analysis of a local 
issue and tackle it by intertwining art with functional elements. The firm 
also designed many significant buildings and masterplans near the site 
of the design project. 

As a conclusion of the analysis of the problem statement and studies 
on current water defence strategies has a common attribute of rigidity. 
Therefore the question of: How can flood defence systems be rethought in 
a way that: 1. it is able to adapt to water level changes? 2. Re-establish 
the connection between nature and people? these questions introduce 
the main topics of the theoretical discussion: resiliency regarding water 
level changes and re-establishment of the human connection with nature 
through architecture or in other words Biophilia. Many climate change 
researchers, John Houghton, Wallace S. Broecker and many others, 
state that adaptability is key to survival. It is also known that bigger 
consideration of our nature and environment is the tool to do so. 

The project is an overlap between the topics of engineering, architecture 
and ecology. It combines observations from all subjects. By combining 
them the thesis aims to shift the attitude of dealing with water. Most 
approaches to the rising sea level promises improvement by using one 
solution aspect to the complex system of ecology. 

6 Design Bui ld  (2018)
7 wickedproblem.com



11

The thesis follows a thread of ideas and interests based on personal 
values. Every analytical and theoretical theme is accompanied with a 
personal view and criticism on the subject. The personal segment are 
the triggers for ideas that are later combined as a coherent concept that 
serves as a basis for the design project. The booklet has an underlying 
theme that reoccurs in every part, the theme of threshold. Each subject 
is put into context and analysed as a threshold. Small illustrations tie 
the story to the theme of threshold. 

The booklet forms a coherent story explaining the problem statement 
in Part I first on a global scale to then analysing the more local issues 
and causes of water level rise. The analysis also includes a detailed 
description of the site’s past, present and future and the water defence 
strategy. Part II gives a detailed explanation of the research question 
and key concepts deriving from the research made in Part I. This 
section discusses the topic of resiliency as the future to survive climate 
change and introduced the idea of re-establishing the connection 
between nature and humans in the context of architecture. The case 
study, Perez Art Museum (PAM) gives a great example to grasp the 
importance of Biophilia while the Milwaukee Art Museum exhibits 
the changes adaptability is capable of on a building. Finally Part III 
proposes one solution to the problem statement in the form of a three 
scale architectural project. Regional Strategy, Neighbourhood Idea and 
Architectural Design.





The thesis evolves around the issue of global warming that 
was selected based on personal interests. The following 
chapter elaborates on this problem on two different 
scales; global impacts of global warming and local issues 
and solutions. 

part I 
- 

Setting the Context



Figure 1.1. - Sketch of a city fl oating on a life belt



Today one of the most common mentioned issues of the 
world is global warming and the affects of this on our 
planet. It is raising many urgent questions however the 
answer to these questions are not so simple. Due to the 
highly complex climate system and human behaviour it 
is hard to determine the exact development and outcome 
of the issue. This chapter introduces key quantitative 
information on the topic of climate change as well as 
solution approaches to the global problem

our ChangIng world
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Global warming is “the idea that increased green-house gases cause the 
Earth’s temperature to rise globally.” 1 The phrase has become familiar 
to many people as one of the important environmental issues of today. 

The basic principle of global warming can be understood by considering 
the radiation energy from the sun which warms the Earth’s surface and the 
thermal radiation from the Earth and the atmosphere which is radiated 
out to space. On average these two radiation streams must balance. If 
the balance is disturbed (for instance by an increase in atmospheric 
carbon dioxide) it can be restored by an increase in the Earth’s surface 
temperature.2Human activities of all kinds are increasing the emissions 
of gases. Transport, industry, field or home activities are all resulting 
in releasing carbon dioxide into the atmosphere. These emissions are 
adding up to the already present seven thousand million tons. This will 
probably remain there for a hundred years or more. One of the main 
features of carbon dioxide is heat absorbing coming from the surface of 
the globe. This acts like a blanket trapping the heat inside, which results 
in making the surface and atmosphere of our planet even warmer.3

While ignoring or rejecting the idea of global warming is in most cases 
a bias political or economic move, it is hard to argue against all  the 
scientific data and personal experience on the change of our immediate 
context. Given the diagram (Figure 1.2. -Figure 1.4) that is proving that 
the temperature of the surface of the globe is rising the thesis takes this 
concept for granted. Also because of the lack of scientific proof of the 
opposite. 

A slow change would not cause significant problems as the ecology of 
the planet would be able to adapt to it. However the change appears to 
be drastic and rapid. The expected global temperature rise is about 3 
degree celsius over the century.4

Past tendencies has been recorded and analysed of global warming 
which helps scientist predict the changes to come in the future. These 
are expected to be even more drastic and fast paced. In May 2017 
scientists claimed that even small increases in sea levels could double 
the frequency of severe coastal flooding in most parts of the world.5

global warming

1 Houghton,2004
2 NASA Jet  Propuls ion Laboratory,  2011
3 Houghton,  1010
4 Houghton,2004
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Since the beginning of industrial Revolution, the world’s consumption of 
fossil fuels has increased by a factor of 30. In 1860 we used the
equivalent of 300 million tonnes of oil; today we use the equivalent of 
8,730 million tonnes. 

The basic principle of global warming can be understood by considering 
the radiation energy from the sun which warms the Earth’s surface 
and the thermal radiation from the Earth and the atmosphere which 
is radiated out to space. On average these two radiation streams must 
balance. If the balance is disturbed (for instance by an increase in 
atmospheric carbon dioxide) it can be restored by an increase in the 
Earth’s surface temperature.

The changes in sea levels is a source to measure climate change impacts.
In the twenteeth century the sea level rose by by 17+- 5cm. Between 
1993 and 2011 the average yearly rise was 3.2 +- 0.4mm. This was 
partly due to land-based ice melting but also due to  thermal expansion 
of the warming ocean water. 

As an interesting fact, almost 95% of fossil fuel burning happens in the 
northern hemisphere, therefore there is more carbon dioxide here than 
in the southern hemisphere. 
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5 Design Bui ld 
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Apart from the rising of the atmospheric and surface temperature of 
world there are many other predictable and unpredictable consequences 
of global warming. One of these is the already mentioned more extreme 
weather patterns, ocean water warming. These by themselves have 
ripple affects and have sub-consequences. Therefore it is very hard to 
track all branches of the tree of consequences where many branch join 
together or divide into many sub-branches.6

Changes occurs in different time, scale, seriousness and with different 
characteristics in different regions. These regions are defined by 
ecosystems.

The issue of the elevated level of sea water is not just a physical threat but 
also has many other impacts as it is a significant part of the ecosystem. 
Fresh water resources will be jeopardised, desertification will occur.

The issue of global warming, climate change and rising sea levels is 
well-known in western society. The phenomenon is apparent since xxx, 
however drastic measures has not yet been taken and human behavioural 
changes are also not significant. According to the psychologist xx us 
humans act rapidly and start to be concerned about a topic if it is 
directly affecting their health. It is a basic survival instinct. 

As an architect the problem I can most likely tackle with an answer 
deriving from my profession is the rising sea level. Until today the 
answer to it is normally a physical obstruction that prevents the water 
from flooding a certain area. 

consequences

Cities face a growing threat of extreme floods fuelled by global 
warming. Apart from the rapid sea level rise, with extreme 
storms becoming more frequent also high storm surges  will 

become common. 
6 Houghton (2004)
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soluTion sTraTegies

Many conventions and agreements are touching up on the topic of 
climate change in general. Agreements of countries on the aim of cutting 
back on CO2 emissions are famous for causing contradiction on view 
in climate change. Many countries with biggest Co2 emissions are still 
refusing to sign contracts where they aim to reduce carbon emissions. 
These political and power plays are self-destructive on the long-term 
and highly unethical. 

Al Gore, Vice President of the United States in the Clinton Administration 
implied in his book called Earth in Balance1 that there are balances 
in the world that has to be maintained. These balances should be in 
equilibrium from small to global scale. Where humans are apparent 
these balances tend to be precarious. It is important to recognise and 
maintain this balance in  the relationship between humans and the world 
surrounding us. Humans should learn how to keep the relationship 
balanced and in harmony in order to maintain or make the Earth be in a 
better state. The word that now stands for this concept is sustainability. 
This principle and further sustainable developments were made key 
topics of the 1992 United Nations Conference. 

Due to Industrial revolution the world’s and its resources are 
continuously being exploited for the past two hundred years. The 
intensity of the exploitation is not in balance with nature’s pace of laying 
down these resources. Exploitation also has ecologically negative 
affects that impacts our climate and environment. Such as cutting down 
tropical forests accommodates hundreds of species and is responsible 
for maintaining the climate and air quality in tropical regions. The 
tendency of exploitation was made worse by the invention of capitalism 
that is disregarding the idea of nature and sustainability as whole and 
for the sake of economic improvement. Current level of exploitation is 
not sustainable and it is not in balance with the earth. 

In order to step away from this approach many ideas came up. One of 
these is the idea to return to nature. However, this is hardly feasible 
in today’s society and technical advantages. Scientific and technical 
development cannot be stopped at one point. Gore,  1992
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Another idea for solution is to simply fix human behavioural damages. 
This is an idea from an United States environmental official. Which 
implies that the system could work it just has a glitch that should be 
repaired. It is a technical approach that demands little effort and no 
foresight. It also suggests that the problem has to occur and then it 
should be solved rather than trying to prevent something in the first 
place. This idea fails to address the huge impacts and changes that 
humans are making on nature. Technology and science bare a huge 
power and has the ability to solve many problems but it should be 
careful and  responsible.

While all the above approaches are very different the possible outcome 
might be somewhere between them. Unfortunately we cannot change 
our lifestyle from one day to the other but with small steps to return 
and nourish nature can improve the world. Technology and science is 
a powerful tool we should be considerate where and how it is implied. 
It also cannot solve all issues we might have. Finally the world should 
recognise that how harmful exploitation is on our environment and what 
known effects does it have. 

The thesis was based on these solution ideas and carried out further 
research into how can this be achieved with the tool of architecture, 
creativity and analysis.

Houghton,(2004) 
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Threshold: 
Until recently the solution to rising water levels was to control it by 
engineering tools and build walls for nature to keep it in a boundary on 
order to maintain human habitats in an untouched state. This caused 
an unnatural segregation between land and water and disturbed the 
balance in the ecological system. People distanced themselves from 
nature as a result of a trend and remain in that state as engineer fight 
to cause the least disturbance coming from nature as much as possible. 
With Global warming we reached a point where impacts of it cannot 
be hidden anymore. There is a need of a new solutions instead of 

segregation 



LandWater Threshold

25

Figure 1.6. - Diagram about the strong division between 
land and water
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voCabulary

The following section clarifies the main solution 
approaches towards global warming and more precisely 
regarding flooding. According to NASA’s Climate Change 
department the solution to global warming comes from the 
combination of three key concepts; Mitigation,  Resilience 
and Adaptation. There are many tools that vary from small 
interactions to grand gestures. The vocabulary explains 
the specific definitions of the approaches and some 
commonly used tools to achieve these solutions
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adapTaTion

Taking steps to live with the effects of global warming and/or its consequence. It refers to the actions that must be carried 
out to prevent changes that can produce undesired effects. In the case of global warming, adaptation refers to initiatives and 
measures that reduce the vulnerability of natural and human systems to climate change. Countries and communities must 
implement preventive actions and practices to avoid probable harm. Short and long-term actions must be contemplated, 
through environmental management, planning and disaster management.

miTigaTion

resil iency

Slowing the effects of global warming and/or any other consequence it may have. It is a term that means attenuate or 
soften a negative thing, such as a disease or a headache. In the case of global warming, mitigation refers to the reduction 
of emissions of greenhouse gases (GHG) or fossil fuels until their total eradication. They also include the improvement of 
the sumps to increase the absorption capacity of this gases. Can also refer to the consequences of global warming such as 
reducing the water level changes.

It is the adaptation capacity of a living being to face a disturbing agent or an adverse state or situation. In the case of global 
warming and climate change, resilience refers to the capacity of an ecosystem to absorb disturbances, without significantly 
altering its structural and functional characteristics, and can return to its original state after the disturbance factor has 
ended. The societies that currently suffer consequences of climate change, such as frequent flooding, desertification of soils, 
air pollution in cities, respiratory and dermatological syndromes, are better prepared to withstand future environmental 
catastrophes. The Paris Agreement places special emphasis on increasing the capacity for adaptation, strengthening 
resilience and reducing vulnerability to climate change.

1 NASA 2011
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life approach

resisTance

In 2005 Robert Baker and Richard Coutts established the ‘Long-term Initiatives for Floor-risk Environments (LifE)’ 
Project. It is an integrated design approach that promotes the creation of ‘space for water’ and sustainable design. Space 
is made to store water and for water to flow through predetermined parts of settlements without significant disruption to 
people’s lifes. Buildings would remain dry but the are between is allowed to flood. 

Flood protection is the most basic form of reaction to excess water. Nature has it’s own way of protecting land by dunes 
and banks. With the trend of land protection and reclamation artificial water defences became extremely popular. 

The main topic of flood mitigation is the allowance of water. Effective flood mitigation is done by the redirection of water 
or giving a certain space for water to fill. It also helps the ecology of the living environment it that area. 

Resistance is the ability for an ecosystem to remain unchanged when being subjected to a disturbance or disturbances. In 
the built environment these are water buildings and/or urban areas that can remain without water. 

allowance

proTecTion

Wiley & Sons,  2017
Baker &Coutts ,  2016



Figure 1.7. - Sketch of Hamburg from a visitor’s perspective



haMburg & the elbe

Hamburg due to the river Elbe has already been 
experiencing signifi cant fl ooding in urban areas. It is part 
of the cities strategy to cope with water on a seasonal 
basis. The situation is getting worse year by year and the 
river dreading for economic reasons are also causing more 
diverse tide levels disrupting the ecology of the delta. The 
following chapter provides the basic information about 
the river, the city and the site in particular
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One of many consequences the global warming might bring is the 
sea level rise. As a ripple effect this itself has many impacts to our 
ecosystem. The most obvious conclusion is that as the water is rising it 
will flood lower lying regions. The speed and severity of these flooding 
differ around the world and even within the continent. The map on the 
right side (Figure 1.8.) shows which of the biggest cities of the world 
will be affected in some way by 2050. As a personal interest and for 
logistic and economic reasons European cities were selected for further 
study. As recent satellite observations have detected a thinning of parts 
of the Greenland ice sheet at lower elevations. A partial melting of this 
ice sheet would cause a 1-meter (3-foot) rise. If melted completely, 
the Greenland ice sheet contains enough water to raise sea level by 
5-7 meters (16-23 feet). This would effect first the northern regions of 
Europe due to its geography. The rising sea level will make the situation 
worse in low lying areas. This is due to soil subsidence that was caused 
by the withdrawal of ground water and lack of sediment that maintains 
the elevation of the land. The loss in soil occurs in cases of deforestation, 
overuse of soil. This can easily accelerate when it is combined with 
increasing floods and droughts.  Many predictions are made for sea 
level rise and they are constant being updated. Due to its complexity, 
interesting location and fast growing population out of the three possible 
cities London, Hamburg and Amsterdam, Hamburg was selected for 
the site of the project. On The most common number predicted for the 
Hamburg area is 0.6m sea level rise by 2050. Visualization (Figure 
x.x. - Figure x.x.) shows the effect on coastal regions for each meter of 
sea level rise, up to 4 meters.  Land that would be covered in water is 
shaded dark grey. 

As a response to the impacts of rising sea level it has to be adaptation 
to the changed environment. Mainly this will be done in infrastructure, 
the improvement or introduction of new sea defences. 

Kothuis  (2016)
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Figure 1.8. - Cities in danger by the rising sea level 
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Figure 1.9. - Projected sea level rise
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Figure 1.10. - Sea level rise 1m

Figure 1.11. - Sea level rise 2m

Figure 1.12. - Sea level rise 3m

Figure 1.13. - Sea level rise 4m
35

Figure 1.13. - Sea level rise 4m

Figure 1.10. - Sea level rise 1m

Figure 1.11. - Sea level rise 2m

Figure 1.12. - Sea level rise 3m
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waTer dynamics

The second biggest city of Germany is located on the side of the River 
Elbe. The city itself is about 100 km away from the Elbe delta. Both 
the Waaddensee and the River Elbe has an impact on the city. During 
the establishment of the city the delta helped the evolving of the city. It 
evolved around the trading industry and developed one of the biggest 
ports of Europe. The city developed hand-in-hand with the port. They 
both grew in population as well as in territory. Today the port is limited 
to the South side of the Elbe and city remains on the North. While the port 
is a major economic benefi t for the city it is also causing environmental 
issues around Hamburg. 

The project is framed under the concern of the rising water levels 
therefore it is important to analyse the water dynamics of the area. Apart 
from the already mentioned rising sea level threat Hamburg’s situation  
is also compromised for other reasons deriving from water. Due to the 
fact that Hamburg port lies 100 km in-words from the sea the ships have 
to go through a long narrow river to reach it. Many years ago this was 
not a problem as the ships were way smaller and less deep. 

Hamburg

Waddensee

Figure 1.14. - Location Map
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WADDEN SEA
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Figure 1.15. - Elbe River
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Figure 1.18. - Elbe Dredging
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Deepening of the Elbe is causing major ecological disturbance. 
The most visible is the difference in tidal levels. High tides are 
showing extreme increase and low tides are lower than ever.  

However, ships became bigger and bigger which lead to ships not being 
able to dock at Hamburg port and instead decided to dock somewhere 
else. Rotterdam port for this reason became more popular as there 
the port moved to the deep sea and managed to reduce turn around 
time. This lead the decreasing interest of Hamburg port and set a stop 
to growing of the harbour. It became economic interest to deepen the 
river by dreading it. The process has been done for many times now. 
Due to waves and water suction forces nature tends to rearrange the 
sedimentation on the river bed making it a constant problem for the 
port. It also made the number of sand dunes disappear and change 
location much faster than it naturally would. The dunes provide habitat 
for the seals and many bird species in this ecologically rich area. 

Apart from the  fact that river dredging is neither a sustainable or 
environment friendly option it also caused disturbance in the tide levels. 
High tides became higher and low tides became lower. This lead to 
3.6m tide change over a course of a year. As a result of this water side 
structures  started to erode and more places has came close to being 
covered by water at least temporarily. 
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Hamburg area is also very vulnerable to storm surges. The chart 
below shows the dates and level of extremity of the storms in the city of 
Hamburg (Figure 1.20.). Due to climate change as already mentioned 
these extreme weather situations will become more frequent and more 
extreme. The chart also shows this tendency in the city of Hamburg. 
Strom surges can reach up to 5 meters above the river banks but the 
storm in 1962 rose even higher than that,reaches  almost 6.5m flooding 

120 square kilometers and destroyed 6000 homes. 
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currenT soluTions

Hamburg has recognised the issue of water level changes and started to 
make changes in the city very early on. For fluvial flooding a river water 
management facility was erected just outside the city. Therefore all 
water managements structures inside the city are built for the changes 
deriving from sea water levels, tides and storm surges. 

 The city has two main strategies to deal with excess water levels. The 
older one is to keep the water out by erecting walls and dikes. The most 
current approach is to be resilient to changes in water dynamics. With 
this strategy Europe’s biggest urban redevelopment project was carried 
out called the Hafen City project. It is an urban redevelopment project 
that also aims to propose an urban solution to the rising water levels 
without the necessity to build dikes or other type of walls against water.

The map on the right show that most of the city is protected in some way 
or it is a port area where a small amount of flooding does not make a 
lot of difference. Even though in the Hafen City area protection does not 
mean erecting walls in most of the other cases it means that all this area 
is protected with barriers. These have a couple of variations but the 
overall aim and idea is the same. Figure 1.23. on the next page shows 
the different types of water management systems in and around the city. 
On the following pages elaborate on all the different types by describing 
the system and mentioning the positive and negative attribute to them. 
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Figure 1.22. - Areas with Water defence strategy
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Hafen City

Kleiner Grasbrook

Wilhelmsburg

Port Areas

Geestacht

Figure 1.23. - Flood defence systems
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Figure 1.24. - Location

hafen ciTy

The main idea of the Hafen City project is to elevate the buildings in 
order to avoid fl ooding in residential units. The ground fl oor is a garage 
space or publicly used. There is no active fl ood defence system in this 
area. People see the water but cannot interact with it because of the 
signifi cant hight difference. The buildings were designed according to 
the sea level rise guidelines not the estimations of the Elbe water level 
rise due to river dreading or storm surges water levels. The idea of 
giving space for water, however not exactly fulfi lling the requirements of 
these. The excess water cannot be drained from the site as it is covered 
on concrete and hard landscaping. The water sweeping through the 
streets leaves marks and damages on buildings that causes problems 
later and also makes the river more polluted. The life stops until the 
time the water is starting to settle. Overall the strategy is lacking further 
steps, such as proper drainage system so life does not have to stop until 
the water passes. The excess water could be stored and reused in dryer 
times, however this did not become part of the strategy. No or little 
amount of protection is used on the buildings that leads to maintenance 
works after the fl ood.  There are some bridges and elevated pathways 
that allows movement in the time of fl ood but there is a lacks of coherent 

logistics prepared for fl ooding.
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Figure 1.26. - Flooded TerrainFigure 1.25. - Photograph of the building

Figure 1.26. - Normal Conditions

Figure 1.27. - Diagram Human Interaction with Water
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elbinsel

Elbinsel is in outer city region with low density residential buildings. 
Here walls were erected to protect the land. From the habitat side until 
the fi rst fl oor the view towards the water is blocked. Once climbing 
through the wall or taking the stairs a slope leads us to the water. It is 
not as drastic as a wall and it is covered with soft landscaping making it 
friendlier to people and the environment. 

The negative side of this defence system is that it is causing degradation 
in the land and visual obstruction. The water side is harder to access 
and it has to be constantly heightened if the water is rising making the 
system not sustainable. 

Figure 1.28. - Location
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Figure 1.29. - Photgraph of the building

Figure 1.31. - Diagram Human Interaction with Water

Figure 1.30. - Normal Conditions
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gesTachT

Gestacht is the river control structure. It is responsible for the regulation 
of the River Elbe. In case of increasing river levels due to rain water 
or snow melting the structure stops the water and only lets a certain 
amount of water through. The structure is open when the water level 
decreases or there drought. Gestacht shows a reliable solution for 
fl uvial control and the city of  Hamburg does not have to worry about 
fl ooding from this cause. Due to the irrelevance of fl uvial fl ooding in the 
thesis further analysis and consideration was not carried out regarding 
Geestacht water managements system. 

Figure 1.32. - Location
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Figure 1.34. - Diagram Human Interaction with Water

Figure 1.33. - Photgraph of the building
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kleiner grasbrook

Mainly port areas are simply protected with a water resistant ribbed 
steel sheet dug into the ground. It is the simplest, cheapest solution that 
fi ts into the industrial setting. They are now decorated with gratifi es and 
in abandoned places with the visual and physical segregation makes 
the area unfriendly and unsafe. It is causing shadows maintaining the 
soil’s damp state. Interestingly not the entire site is protected with this 
system. Open structures are not protected only where offi ce and other 
main buildings are. The end of the site is completely open where the 
lowest areas are. Due to the fact that there is no building just tracks, 
paths and vegetation the water is not causing a lot of issues.

Figure 1.35. - Location



55

Figure 1.38- Diagram Human Interaction with Water

Figure1.37. - Flooded Terrain

Figure x.x. - Normal Conditions

Figure 1.36. - Photograph of the building
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oTher porT areas

Apart form the metal sheets it is also common and necessary to have 
some structure right on the river side. These are either made water 
resistant brick buildings standing in the water or  they are standing 
on stilts. Behind them, the usual metal sheets are defending the rest 
of the site or concrete walls provide protection. This system has the 
same attribute as the Elbinsel and Kleiner Grassbrook, causing soil 
degradation and barrier.

Figure 1.39 - Location
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Figure 1.42 - Diagram Human Interaction with Water

Figure 1.40 - Photgraph of the building Figure 1.41. - Normal Conditions
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While walls and elevated buildings seems to be a solution for current 
water levels they are usually built a long time ago and require a constant 
update  to meet new water level heights. A not so obvious consequence 
is that by erecting walls a river side city looses contact with the water. 
Hamburg has been showing examples to consider water as a threat and 
solve it by building all sorts of constructions such as dikes, elevated 
buildings or over 2500 bridges. 

Even though water is apparent everyone one can mingle around the city 
without ever really interacting with water. There are only a handful of 
places where water is the main theme (highlighted on the right side). 
However, the need for the closeness of water is represented in the 
overcrowding of these areas during lunch hours and weekends. 

consequence

Figure 1.43 - Diagram Human Interaction with Water
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Figure 1.44. - Approachable Water Surfaces

Touchable Water Surface (not designed)

Deliberately built for interaction with water



Figure 1.45. - Modifi ed Photograph of the Site



Before designing the though-rough site analysis was 
conducted to be familiar with the identity, characteristics 
and details of the site. After locating the site the past, 
present and future of the site is summarised. 

sIte analysIs 



62

locaTion

The site is located near the heart of the city along the river Elbe. 
It is party an artificial peninsula which is currently not in use. It is 
considered to be a lower lying land with weak pedestrian and public 
transport connection to the city even though it is in a close vicinity. 

Figure 1.46. - Site Plan
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Kleiner Grasbrook

Figure 1.47. - Site Location
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Figure 1.48. - Ground layers

The topography of the site is shown on the right (Figure 1.49.) shows 
that the eastern side of the site is the highest with 12m above mean 
sea level. The far west side is the lowest with just 3m. This means that 
during tides this area is barely not covered by water. Higher points 
scattered around the site is also visible. The location of the current 
buildings shows clearly that they aimed to build on the higher spots of 
the site. The soil layers consist of a clay base and then three layer sand 
for fi lling, replenishing. 

12 m 
Top Layer sandy soil
Sand replenishment

Sand Filling

Clay

9 m 
5.5 m 
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Figure 1.49. - Site Topography



66

Figure 1.51. - Port-scape

Figure 1.50. - Cityscape

Hamburg has a very interesting fragmented layout where the commercial 
and living facilities are restricted to the north side of the Elbe and 
the port is bound to the south side. The power dynamics between the 
port and city are every changing but it is important to recognise that 
one cannot work without the other. Hamburgers and the port live in a 
symbiosis that should be balanced at all times. 
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Figure 1.52. - In-between Situation

City & Port
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The port has many interesting dynamic structures that was initially 
considered as inspiration point for the design. However most of these 
structures are not on site but other parts of the port as the site itself was  
holding a storage and distribution facility. Nevertheless less the port 
structures were analysed as part of the design concept that was changed 
over the progress of the project. The port has many different equipment 
most of these are automated today operated from a distance. Cranes 
are responsible for the on and offloading of the ships. Then on the land 
vehicles carry the containers to the appropriate spot where it gets stored 
until it gets on the lorry or waits to be transferred to a different ship. The 
ships themselves have their own cranes to lift them or elements of them 
when it comes to repairing. Bigger ships have to use dry docks which 
are structures surrounding the ship and can pump the water out so the 
vehicle become exposed and repairmen can work in dry conditions.  
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Figure 1.53. - Port Structures Overlay

Figure 1.54. - Port Structures One by One
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The site lies between the two polars. Both sides of the river have a very 
different characteristics (Figure 1.50. & Figure 1.51.). The city side 
shows and idyllic German big city image with traces of a unique identity 
remaining from the layout of the past. On the opposite side cranes are 
waving at the ships and anyone entering Hamburg on water. The view 
from the water is the most spectacular as it is right between the two 
sides gradually showing all scenes of both. The city side varies more 
than the port side. It changes in typology, density, colour, material, 
height and vicinity to water. The port same  remains the same as one 
might fl oat through Hamburg. 

With recent development and increase of population as most European 
cities the housing market is overcrowded and in need of more residential 
areas. For this purpose Wilhelmsburg was developed and added to the 
Hamburg region. It is located south from the site. Since most people 
work inside the city centre residents of Wilhelmsburg travel across the 
site to reach the city either by car or by rail. Therefore the selected site 
is aconnection spot between the inner city and Wilhelmsburg offering 
great prospects for commercial and recreational facilities on the site. 

Figure 1.55. - Current Access Points
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Inner City

Wilhelmsburg

Figure 1.56. - In-between Situation

Inner City ‘ Wilhelmsburg



hisTory of The siTe

The peninsula was originally extended for port use by Hamburg Hafen 
und Logistic AG (HHLA). It was developed in the early times of the 
harbour and used as a transit zone. Goods were stored here to then 
be packed on lorries and be distributed across Europe. When the land 
reached its current size by constantly adding to it the biggest warehouse 
in Europe was built on it called Überzeecentrum. The structure is 
cureently still standing on the site (Figure x.x.) but it is abandoned and 
damaged. Warehouses made a lot of sense in the time when goods were 
transported in bags and boxes, however with the invention of containers 
warehouses became neglected and  in the case of Hafen city being the 
biggest warehouse district in the world it was given a new function and 
now is used by the city. Hafen city has a great historical value and 
architectural quality that was worth preserving. The Überseezetrum 
is a low budget purely functional structure that was never meant to 
be preserved in its current state. It was designed to offer the biggest 
fl exibility that could be offered at that time. 
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Figure 1.57. - In-between Situation
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Figure 1.58. - Hafen City identity Figure 1.59. - Hafen City identity

Figure 1.61. - Kleiner Grasbrook identityFigure 1.60. - Kleiner Grasbrook identity
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Abb. 15: Bereich des Untersuchungsgebietes 1909, Ausschnitt, mit Beschriftung der Höfte (Quelle: Hamburg Port Authority 
AöR (HPA), Kartographie; zusätzlich eigene Darstellung) 
 
An den westlichen Höften (Veddelhöft sowie Krahn- und Amerikahöft 
außerhalb des Untersuchungsgebietes) wurden u. a. Fähranleger errich-
tet. Der Segelschiffhafen und der Moldauhafen waren zu diesem Zeit-
punkt miteinander verbunden – hier gab es eine Hubbrücke (Asia-Brücke) 
zwischen Dessauer Straße im Süden und der Asiastraße im Norden.  
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Abb. 22: Bereich des Untersuchungsgebietes 1980, Ausschnitt. Rot umrandet sind die Landflächen, die zwischen 1970 und 
1980 im Untersuchungsgebiet aufgeschüttet wurden (Quelle: Staatsarchiv Hamburg, 1-80 Str.5-3122 (09.05.1980); zusätz-
lich eigene Darstellung). 
 
Durch die großflächige Zuschüttung des Segelschiffhafens (überwiegend 
außerhalb des Untersuchungsgebietes) 1975 bis 1978 wandelte sich das 
Bild des Kleinen Grasbrooks nachhaltig. Die bis dahin schmalen Landzun-
gen mit dem unmittelbaren Kaiumschlag vom Wasser auf die Schiene 
wichen nun großen zusammenhängenden Logistik- und Lagerflächen, 
eine direkte Verbindung zwischen Moldauhafen und Segelschiffhafen gab 
es nun nicht mehr. 
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Abb. 14: Bereich des Untersuchungsgebietes 1899, Ausschnitt. Rot umrandet sind die Landflächen, die zwischen 1888 und 
1899 im Untersuchungsgebiet aufgeschüttet wurden. Ebenfalls erkennbar ist die erweiterte Slomansiedlung und weitere 
Arbeitersiedlungen auf der Veddel (Quelle: Hamburg Port Authority AöR (HPA), Kartographie; zusätzlich eigene Darstellung).   
 
Bis zum Anfang des 20. Jahrhunderts wurden die meisten Stückgut-
kaischuppen für Seeschiffumschlag (am Asiakai, Segelschiffkai und am 
Halleschen Ufer sowie am Amerika- und O’Swaldkai außerhalb des Unter-
suchungsgebietes) und die sogenannten Annahmeschuppen für die Schu-
tenabfertigung am Melniker Ufer errichtet. Weitere Hafenanlagen wur-
den ebenfalls am Prager Ufer (großer Schutenanleger) und am Dresdner 
Ufer errichtet (siehe Abb. 15).   
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Abb. 13: Bereich des Untersuchungsgebietes 1888, Ausschnitt. Rot umrandet sind die Landflächen, die bis zwischen 1872 
und 1888 im Untersuchungsgebiet aufgeschüttet wurden. Ebenfalls erkennbar ist die Slomansiedlung auf der Veddel (Quel-
le: Hamburg Port Authority AöR (HPA), Kartographie; zusätzlich eigene Darstellung). 
 
Im Norden des Untersuchungsgebietes bestand südlich des Schumacher-
werder ebenfalls eine Böschung; nördlich davon an der Norderelbe (west-
licher Abschnitt) wurde ab ca. 1912 eine befestigte Kaimauer hergestellt 
(Holthusenkai). 
 
Östlich auf der Veddel entstanden v. a. nördlich der Slomansiedlung wei-
tere Arbeitersiedlungen. 
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Abb. 20: Überseezentrum im Bau 1964, Ausschnitt (Quelle: O+P Geotechnik GmbH; Hamburg Port Authority AöR (HPA)) 
 
Außerdem wurde die Böschung vor die bereits bestehende Böschung an 
der Norderelbe zwischen der Freihafenelbbrücke und der Kaimauer des 
Holthusenkais vorgeschüttet. Das 1967 fertiggestellte Überseezentrum 
galt mit über ca. 150.000 m² offenen und ca. 100.000 m² überdachten 
Lager- und Büroflächen bei seiner Einweihung als größter Sammel- und 
Verteilerschuppen der Welt. 
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Abb. 21: Bereich des Untersuchungsgebietes 1970, zusammengesetzt, Ausschnitt. Rot umrandet sind die Landflächen, die 
zwischen 1946 und 1970 im Untersuchungsgebiet aufgeschüttet wurden (Quelle: Staatsarchiv Hamburg, 9-70 Str.24-349 
(28.09.1970), 9-70 Str.25-397 (28.09.1970); zusätzlich eigene Darstellung). 
 
Ab ca. 1975 bis ca. 1986 wurden schrittweise im Osten beginnend auch 
die Flächen unterhalb dieser Überdachung sowie weiter südlich aufge-
schüttet und die Hochwasserschutzwand/Polder errichtet – so wie sie 
heute noch vorzufinden sind. Der Moldauhafen ist seitdem lediglich eine 
schmale Wasserfläche. 
 

hisToric T imeline
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Figure 1.71. - 1980

Figure 1.66. -  1909Figure 1.64. -  1872

Figure 1.69. -  1964 Figure 1.70. -  1970

Figure 1.65. -  1888
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Abb. 24: Luftbild Untersuchungsgebiet 2017, Ausschnitt (Quelle: Luftbild, Stand 2017, © Freie und Hansestadt Hamburg 
(FHH), Landesbetrieb Geoinformation und Vermessung (LGV), farblich bearbeitet durch Hamburg HafenCity Hamburg GmbH 
(HCH)) 
 
Mit der Besiedlung der Veddel und der Elbinsel Wilhelmsburg sowie der 
Entwicklung der HafenCity hat sich eine Siedlungsachse entwickelt, die die 
Innenstadt mit dem Hafen verbindet und den „Sprung über die Elbe“ initi-
iert. In diese Achse fügt sich der neue Stadtteil Grasbrook nahtlos ein. 
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Abb. 15: Bereich des Untersuchungsgebietes 1909, Ausschnitt, mit Beschriftung der Höfte (Quelle: Hamburg Port Authority 
AöR (HPA), Kartographie; zusätzlich eigene Darstellung) 
 
An den westlichen Höften (Veddelhöft sowie Krahn- und Amerikahöft 
außerhalb des Untersuchungsgebietes) wurden u. a. Fähranleger errich-
tet. Der Segelschiffhafen und der Moldauhafen waren zu diesem Zeit-
punkt miteinander verbunden – hier gab es eine Hubbrücke (Asia-Brücke) 
zwischen Dessauer Straße im Süden und der Asiastraße im Norden.  
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Abb. 18: Bereich des Untersuchungsgebietes 1946, Ausschnitt. Rot umrandet sind die Landflächen, die zwischen 1899 und 
1946 im Untersuchungsgebiet aufgeschüttet wurden. (Quelle: Staatsarchiv Hamburg, Wandsbek 46-110 (03.04.1946); zu-
sätzlich eigene Darstellung)     
 
Die Zerstörungen durch die Angriffe der Alliierten insbesondere von 1943 
führten zunächst zu keinen gravierenden Veränderungen in der Hafen-
struktur auf dem Kleinen Grasbrook, die notwendigen Wiederaufbau- und 
Sanierungsmaßnahmen wurden zügig durchgeführt. Dabei wurden insbe-
sondere die Schuppen am Melniker Ufer und am Segelschiffhafen ertüch-
tigt sowie die großen Lagerhäuser F und E am Dessauer Ufer wiederauf-
gebaut. Die ehemaligen Lagerhäuser D und E wurden gemeinsam als La-
gerhaus D (Bananenreiferei) hergestellt. Nach der Zerstörung des großen 
Schutenanlegers am Prager Ufer und des großen Ausfuhrschuppens an 
der Norderelbe blieben die Flächen nördlich des Moldauhafens nach dem 
Zweiten Weltkrieg zunächst unbebaut.  
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Abb. 16: Bereich des Untersuchungsgebietes 1921/1922, Ausschnitt (Quelle: Staatsarchiv Hamburg, Schräg 1921-22 Bild 
Nr.224) 
 
In der weiteren baulichen Entwicklung kam zwischen 1914 und 1927 die 
Freihafenelbbrücke hinzu. 
 
Ca. in den 1930er Jahren wurden am Holthusenkai an der Norderelbe 
Gleise verlegt und ein großer Verladeschuppen bzw. ein Verteilungszent-
rum errichtet (siehe Abb. 17).  
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Abb. 23: Bereich des Untersuchungsgebietes 1990, zusammengesetzt, Ausschnitt. Rot umrandet sind die Landflächen, die 
zwischen 1980 und 1990 im Untersuchungsgebiet aufgeschüttet wurden (Quelle: Staatsarchiv Hamburg, 50-90 Str.15-4110 
(02.04.1990), 50-90 Str.15-4112 (02.04.1990); zusätzlich eigene Darstellung). 
 
Seit den 1990er Jahren bis heute erfolgten im Untersuchungsgebiet keine 
nennenswerten Veränderungen bzw. lediglich die Errichtung von neuen 
Gebäuden in kleinerem Umfang. 
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Abb. 22: Bereich des Untersuchungsgebietes 1980, Ausschnitt. Rot umrandet sind die Landflächen, die zwischen 1970 und 
1980 im Untersuchungsgebiet aufgeschüttet wurden (Quelle: Staatsarchiv Hamburg, 1-80 Str.5-3122 (09.05.1980); zusätz-
lich eigene Darstellung). 
 
Durch die großflächige Zuschüttung des Segelschiffhafens (überwiegend 
außerhalb des Untersuchungsgebietes) 1975 bis 1978 wandelte sich das 
Bild des Kleinen Grasbrooks nachhaltig. Die bis dahin schmalen Landzun-
gen mit dem unmittelbaren Kaiumschlag vom Wasser auf die Schiene 
wichen nun großen zusammenhängenden Logistik- und Lagerflächen, 
eine direkte Verbindung zwischen Moldauhafen und Segelschiffhafen gab 
es nun nicht mehr. 
 75

Figure 1.71. - 1980 Figure 1.72. - 1990 Figure 1.73 -  Today

Figure 1.66. -  1909 Figure 1.67. -  1921 Figure 1.68. -  1946
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Figure 1.74. - Site Plan for the Olympic bid

Figure 1.75. -Visualisation for the Olympic bid

The city of Hamburg submitted an bid for the 2024 Olympics, however 
they withdraw their application therefore the plans were never realised. 
The location of many Olympic facilities would have been accommodated 
in the Grasbrook area. It is very common for cities to use the Olympic 
Games to redevelop industrial or neglected areas around a big city. 
Even though the Olympic Games never took place in Hamburg, plans to 
convert the site from a port facility to city use remained. 

A through-rough site study was conducted by the city as a basis for a two 
phase master planning competition. Nine architecture firms submitted 
their entry for the redevelopment. Finally 3 firms remained in the final 
round; Mandaworks AB, Herzog & de Meuron and ADEPT ApS. Finally 
the competition was won by Herzog & de Meuron the designer of the 
Elbphilharmonie in April 2020. 

fuTure of The siTe
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Figure 1.77. - Ramboll Studio Dreiseitl Figure 1.76. - MVRDV Figure 1.78 - Mandaworks

Figure 1.81. - AdeptFigure 1.80. - Atelier Loidl Figure 1.79. - gmp International

Figure 1.82. - KCAP International Figure 1.83. - WES Figure 1.84.. - Herzog & de Meuron
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The completion had a really big scale but the key concept was to 
maintain a signifi cant space as an unbuilt green area. The importance 
of the not just presence but closeness of water is an important theme for 
most proposals. Unlike most competitions the winner was the fi rm who 
proposed the most coherent and biggest scale of green area and not the 
most rentable space. The idea and importance of green space for the 
thesis project originates from the competition analysis together with the 
personal experience of the site and the city. 

Figure Figure 1.84. - Spatial distribution
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Figure 1.85. - Herzog & de Meuron Phase I

Figure 1.88. - Herzog & de Meuron Phase II

Figure 1.91. - Herzog & de Meuron Phase II

Figure 1.86. - Adept Phase I Figure 1.87. - Mandaworks Phase I

Figure 1.90. - Mandaworks Phase II

Figure 1.93. - Mandaworks Phase II

Figure 1.89. - Adept Phase II

Figure 1.92 - Adept Phase II



80

Figure 1.94. - Archive Material Examples

The brief for the competition had a specific description for requirements 
of the sizes of the programmatic layout. Apart from green spaces a 
number of recreational, commercial, residential and office spaces had 
to be accommodated on site. A size comparison can be seen about this 
on the right (Figure 1.94 & 1.95).  It is important to note that the sizes of 
functions could not be interpreted for the thesis project as the site itself 
is bigger for the competition but it did give an indication. Therefore the  
land itself will hold similar functions as stated in the brief. 

Researching these functions and the history of the site led to the 
discovery of the ship, Peking that will be returning to Hamburg and 
is in need of space to be able exhibit and make the most out of its 
appearance. The office building on site that is now abandoned belongs 
to Hamburg Hafen und Logistics AG (HHLA). The building used to 
hold all historical maps and data about the port. The company has a 
significant amount of both physical and digital archive material. These 
maps, drawings and smaller equipments are in need of  a space that 
might be unreasonable to dedicate a whole museum for it. This gave 
the idea of proposing and archive building where maps, models and 
elements of ships, historical storage materials and example of shipped 
goods can be stored and exhibited. Photographs of a couple of these 
items can be seen below. Due to the fact that these goods and maps can 
be interesting for many other people a self-service, exhibition archive 
became the centre of the project. 
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Figure 1.94. - Green space / Built Area

Figure 1.95 - Brief Program Sizes

Figure 1.96. -  Altered Program 
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A short study on contemporary archive layouts and typology was the 
starting point of the programmatic design process. It is an analysis 
about the spatial requirements and room types a contemporary archive 
should have. The analysis concluded that the back of the house needs 
a significant amount of space. In many cases that the back of the house 
functions are almost as big as the archive itself. The back of the house 
includes, delivery zone, storage, preparation area, garbage room, space 
or storage of machines and plant room. In these contemporary examples 
the archive function is commonly mixed with additional functions such 
as auditorium library etc. It is also visible that in many cases the reading 
rooms are not near the archives but more in a centralised spot creating 

a public space atmosphere. 

Reading Rooms

Archives

Delivery

Core or WC

Storage

Entrance Outside

Entrance Outside

Reception Area

Auditorium

Figure 1.97. -  Zaha Hadid
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Figure 1.98. -  Zaha Hadid
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Figure 1.99. -  State Archive Duisburg
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Figure 1.101. -  Zaha HadidFigure 1.100. -  Zaha Hadid



During the site visit the experience of a distanced approach towards 
water and the environment triggered the analysis of green spaces and 
relation to the city. Figure 1.63. highlights the green areas in the city. 
The issue of not a signifi cant amount of green areas are located in the 
city and the fact that the biggest green areas are not neer fl ood risk areas 
but set further in land was recognised for the competition of Kleiner 
Grasbrook. This attitude to give more green space especially with high 
fl ood risk areas was implemented in the thesis. From the digital maps of 
the city a calculation of green areas in the city was made. The following 
chart shows the result of the calculations.  

Hafen City:
Total Area: 1459321.5 m2

Built Area: 1391250 m2

Green Space: 68071.5 m2

Kleiner Grasbrook (Current State): 
Total Area: 251584.9 m2

Built Area: 235100.84 m2

Green Space: 16484.9 m2

Inner City : 
Total Area: 24390496.91 m2

Built Area: 10396130.2 m2

Green Space: 3134226.59 m2

86

green space analysis

95% builT in -  5% green space

93% builT in -  7% green space

87% builT in -  13% green space
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Figure 1.62. - Green areas

Figure 1.63. - Inner city green areas



Figure 1.102. - Brick Texture



In Hamburg the materiality of buildings give a very strong 
identity for the construction. For the whole of Germany 
it is common to choose from one palette of materials. 
These palettes may defer depending on the territory. The 
following material study elaborates on the materials used 
in Hamburg city and proposes a direction to be taken for 
the project materiality

MaterIal study
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hafen ciTy

01

Hafen City has a very distinctive atmosphere that mostly 
deriving from the coherent use of materiality. Also most 
buildings here were built around the same time and with 
the same function. Unity is key in this area that made it 
the world’s biggest warehouse district. The building are 
now refurbished inside as offi ces, storage places or cafes/
restaurants. All buildings here are built with brick and dark 
steel structure. It gives an unmistakeable industrial look. 

Figure 1.103. -  Photographs
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Figure 1.104. -  Photographs

Figure 1.105. -  Photographs
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inner ciTy

02

Hamburg city centre is much vibrant and varies than Hafen 
City. Buildings here are built over time and been replace 
or reconstructed. Brick buildings are common here as well 
but the types and colours or the bricks varies a lot. After 
brick stone facades are the second most common material. 
Ornamentation and mixture of materials also appear on 

facades which is unprecedented in Hafen City.  

Figure 1.106. -  Photographs
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Figure 1.107. -  Photographs

Figure 1.108. -  Photographs
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harbour

03

The Harbour area is very distinctive. It lies on the 
opposite side of the Elbe. It is seen from waterside but it is 
extremely hard to reach by foot. There are no bridges just 
a couple of organised boats to the other side. It gives a fl at 
harbourscape with only the thin cranes sticking out. Quite 
obviously metal structures are the most dominant here with 

boxy warehouse and distribution centres. 

Figure 1.109. -  Photographs
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Figure 1.110. -  Photographs

Figure 1.111. -  Photographs
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kleine grasbrook

04

Kleiner Grasbrook is part of the harbour therefore it holds 
similar characteristics as the port structure, however there 
is one exception. The eight storey high offi ce building for 
the port authority and management. Even though it is not 
considered a tall building especially not compared to the 
Elbphilharmonie (106m) on the south side of the Elbe only 
fl at structures occupy the area. The only tall structures are 
the cranes but they are light and have a small footprint. The 
offi ce building is solid and relatively wide sticking out from 

the landscape. 

Figure 1.112. -  Photographs
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Figure 1.113. -  Photographs

Figure 1.114. -  Photographs
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ouTer ciTy

05

The outer part of the city is a mixture of old and new, styles 
, scales and so on. Since Hamburg is a fast expanding city 
newer buildings tend to be taller and incorporate more 
glass than before. The mixture of materials and heights is 
well visible from the water side where a wider view can be 

obtained. 

Figure 1.115. -  Photographs



99

Figure 1.116. -  Photographs
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Threshold: 
Segregation by water defence systems is also apparent between plants, 
wildlife and humans. Human habitats are becoming concealed places 

that aims to be safe and unobstructed by natural means. 
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PeopleNature Threshold

Figure 1.117. -  Segregation from nature





The following chapter elaborates on the conclusions that 
were made based on the research. It also carries on to 
introduce the ideas and approaches that came as a result 
to the research and as the starting point for the design

part I I 
- 

Conversion from research to design



Figure 2.1. - Concluding Informations



Many aspects come into consideration when analysing the 
impacts of global warming on a certain location and all 
other related topics. The following segment summarises 
the take-aways from the research and indicates a direction 
for continuation

researCh ConClusIon
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Deepening of the Elbe is causing major ecological disturbance. 
The most visible is the difference in tidal levels. High tides are 
showing extreme increase and low tides are lower than ever.  

Cities face a growing threat of extreme floods fuelled by global 
warming. Apart from the rapid sea level rise, with extreme 
storms becoming more frequent also high storm surges  will 

become common. 

local

global

Studying the water dynamics of Hamburg it is visible that the issue that 
the city is facing come from two sources. A slow water level rise due to 
sea level rise which by itself Hamburg could prepare for and has been 
preparing in the past decades. However, flash floods coming from storm 
surges and tidal differences that can be related to the river dredging 
are changing the river elevation significantly. The scale from counting 
in centimetres jumps to meters. The chart on the next page shows a 

summary of the water level changes deriving from different causes. 

Hamburg’s defence system is outdated or not extensive enough to 
eliminate the problem entirely. Climate activists suggest that the solution 
to climate change is balancing our existence with our environment. In 
the  case of Hamburg this would be a significant step as the amount of 

green areas in flood risk areas are very little. 
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Figure 2.2. -  Water Level Rise Summary
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Figure 2.3. -  Project Conclusions
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2m sea level riseCurrent Situation 1m sea level rise
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2m sea level rise 3m sea level rise 5m sea level rise

Figure 2.4. -  Sea Level Rise Diagrams
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Threshold: 
Our environment is an every changing phenomenon. Until now 
environmental solutions were static and for a certain scenario. The 
reconsideration of protective systems are in place now that the world 
is changing faster than ever. A more adaptable, nature friendly system 
should be introduced that offerers gradual protection but still preserving 

connection with our environment.
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LandWater Threshold

Figure 2.5. -   Gradient threshold 



Figure 2.6. - Location of Case Studies



Parallel to the research phase of the thesis, two case 
studies were looked at in detail. Due to the fact that design 
and ideas tend to change and develop over time the case 
study of Herzog & de Meuron’s Perez Art Museum is more 
closely relate-able to the final design. The case studies 
were selected based on the relevance of the theme biophilia 
and dynamic polymorphic design both of them being able 
to adapt to natural conditions. Perez Art Mueum in a 
passive, resilient way and Santiago Calatrva’s Milwaukee 
Art Museum in an active way.  

Case studIes
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perez arT muesum

Architect: Herzog & de Meuron
Location: Miami, USA

Size: 11,125 m²
Year of Construction: 2013

One of the best examples for using nature in order to fight technical 
issues is the Perez Art Museum,designed by Herzog & de Meuron in 
Miami, Florida. The museum was designed in close cooperation with 
the museum director. Therefore every space was thought carefully 
regarding their use and objects to be accommodated here. 

Harmony between: light, shade, air, water, vegetation and structure and 
designing for the uncertain future. The design is 10 feet above storm 
surge requirements. It integrates parking, planting beds, irrigation and 
storm surge storage. The porous-floored garage, paths and rain gardens 
capture water, funneling it into the ground, reducing local flooding 
and runoff into Biscayne Bay, significantly reducing infrastructure 
expenditure. The building has 80 planted hanging columns and also 
horizontal landscaping. It is a project that is ever changing and will 
look very different in 10 years. 

01

Herzog (2013)
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Figure 2.7. -Exterior of Perez Art Museum 
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The museum (PAMM) is located in Museum Park, as of the redeveloping 
downtown waterfront on Biscayne Bay. It is in the direct vicinity of the 
Patricia and Phillip Frost Museum of Science and a major freeway, 
connecting mainland Miami with Miami Beach. Simultaneously 
oriented towards the park, the water and the city, the new PAMM is an 
open and inviting structure from all sides alike. 

The city is known for its amazing climate, lush vegetation and cultural 
diversity. Buildings tend to not have great relationship and exchange 
between inside and outside. 

In the case of PAMM the building’s environmental circumstances 
become central to its architectural concept. Due to its proximity to 
the water, the museum is lifted off the ground for the art to be placed 
above storm surge level. The space underneath the building is used for 
open-air parking, exposed to light and fresh air that can also handle 
storm-water runoff. Rising from the parking level, the stilts supporting 
the museum platform become columns supporting a shading canopy, 
which covers the entire site creating a veranda-like public space that 
welcomes visitors to the museum and the park. Facing the bay, a wide 
stair connects the platform to the waterfront promenade. 

In this exceptional location, the museum to offers generous views to 
the outside. Yet all the building’s expansive windows are recessed, 
with wooden planks under the concrete beams to minimize the sun’s 
impact on the glazing and to reduce the building’s energy consumption 
for cooling. Tropical plants selected for their resilience to the local 
conditions engulf the structural system. Roof and plants combined will 
create an overall microclimate reducing the extreme temperature gaps 
between outside and inside in the hot weather. The exterior surface of 
the museum’s massive concrete walls is chiseled in places and polished 
in others. When adjacent to the glazing, the concrete is smooth and 
reflective. When facing the outside, the concrete becomes rough, 
exposing its natural ingredients. 

Rather than being an isolated “jewel box” (Schatzkammer) for art 
lovers and specialists, the museum provides comfortable public space 
for everybody. It is an extension of the park, offering gradual transitions 
from the outside to the inside, from the warm to the cool, from the humid 
to the dry and from the street to the art. 
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Figure 2.8. - Ground Floor Plan

Figure 2.8. - Platform Figure 2.8. - Greenery as part of the building

Figure 2.8. - Inside space

65% of the ground fl oor is the terrace 
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The expression of the building comes from the canopy, the platform, the 
columns, the vegetation: in other words, the Veranda occupying the entire 
site. The museum’s interior volume nests within it, suspended amid the 
structural framework, each floor assuming the shape it needs. Because 
the galleries did not have to fit into any given form, the architects had 
the freedom to develop the curatorial layout, in close collaboration with 
the museum staff, to what felt like an optimal configuration to exhibit 
and develop the growing collection as well as to provide ample space 
for temporary exhibitions.

PAMM is organised around four different gallery types: Overview, 
Focus, Project and Special Exhibition galleries. They occupy part of the 
first and the entire second floor. The Overview galleries, displaying the 
museum’s collection, serve as the connecting tissue between the other 
gallery types. Fluidly connected in a non-linear sequence, they allow 
relationships to be formed between spaces. They are characterized 
by large openings with views onto the park, downtown Miami, the 
bay and the freeway. Along this flowing sequence of rooms, single 
enclosed spaces punctuated by windows show an individual artist, a 
theme, a specific collection or a commissioned work. These spaces 
are called Focus and Project galleries. The fourth type, the Special 
Exhibitions galleries function as spacious exhibition halls designed 
to accommodate contemporary art exhibitions. The Overview, Focus 
and Project galleries form a firm and rhythmic sequence through the 
building, varying in proportion and relationship to the outside. On the 
other hand, the Special Exhibitions galleries are flexible, with fewer 
openings to the outside and can be subdivided by temporary walls.

The spaces at PAMM and their materiality are very specific. They can be 
considered an antithesis to the flexible, abstract white cubes that have 
been a dogma in most recently built art spaces. Concrete and wood are 
used in different combinations, reflecting the outside materials of the 
building. Typical drywalls are detailed in a way that they are legible 
as added to the main structure. In order to enhance the inside-out 
transition, we designed a customized concrete mullion system that holds 
the largest ever-used hurricane-proof glass in Florida.

At the heart of the building, a stair as large as a gallery connects the 
two exhibition levels. This stair also functions as an auditorium, using 
sound-insulating curtains in different configurations to provide space 
for lectures, film screenings, concerts and performances. Our idea was 
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Figure 2.9. - Ground Floor Plan Figure 2.9 - Inside space

Figure 2.10. - Inside space
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to avoid for such events to be isolated in a space remaining unused for 
most of the time. At PAMM, events in preparation are visible. When the 
space is not actively used for events, it is used by visitors and staff for 
individual readings, introductions to groups and the like. The museum 
shop and bistro are located on the platform level and are oriented to the 
bay. Education and research facilities are on the third fl oor along with 
the museum’s offi ces. We place these communal spaces at the periphery 
of the building, maximizing their exposure to the Veranda, Biscayne 
Bay, and Museum Park. 

Figure 2.11. - Inside space
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Figure 2.12. - Inside space
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milwaukee arT museum (mam)02
Architect: Santiago Calatrava 

Location: Milwaukee, USA
Size:  13,200 m²

Year of Construction: 2001

The city of Milwaukee was looking for a “strong architectural statement 
in an exciting yet functional building” that would “set an architectural 
standard for the next millennium” 
v
Although nature is Calatrava’s structural inspiration, he does not 
imitate any particular organic form. Instead, he observes the strong 
visual movement in natural objects that derives from the fact that their 
shapes are the traces of the
physical forces that created them. His structures have the same dynamic 
quality emphasized in Rudolf Arnheim’s explana tion of nature. It is 
“alive to our eyes partly because its shapes are fossils of the events that 
gave rise to them.”
The organic forms and dramatic spatial qualities of Calatrava’
One can imagine Calatrava’s com-
Santiago Calatrava. Restaurant Bauschanzli (project). 1988. Zurich
pleted cathedral devoted to the elements of light and space, mystical 
and powerful in their inspiration.
Possibly Calatrava’s closest link to nature is his interpretation and use 
of the tree form. It is a historical motif that has also inspired some of the 
major architects and engineers of the twentieth century —
Frank Lloyd Wright, Nervi, Maillart, Frei Otto. They have chosen this 
form not only because,as a column, it counteracts the thrusts of arches 
and domes and sup ports the weight of massivestone con struction, but 
also because it conveys structural clarity and rhythmic qualities
example is in SaintJohn the Divine, where the tree is the structural 
metaphor for the cathedral. An interpretation of the tripar tite section 
as foliage (roof), trunk (nave), and roots (crypt) is reflected in one of Tzonis (2014)
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Figure 2.13. -Exterior of MAM



Calatrava’s first sketches for the cathe dral. The aboretum above the 
naveallows the tree a literal representation and cre ates a living stained-
glasswindow.
Direct connection of structural requirements with architecture. Still 
provides spacial quality and has a deeper meaning. Biomorphism
Nancy Jack and John Todd, biologists and cathedral col leagues, 
defined “bioshelter” as follows: “A solar-age workhorse that integrates 
architecture with food production, water purification, and recycling of 
wastes, and blends structure, living systems, and solar and electronic 
technologies to support human culture within a sustainable ecolo gy.”
Archdialy: Blurred the line between architecture and engineering
This division between the “how” and the “what” can be applied to 
almost everything around us- we see the machine, not how it works; 
we see a group of people producing something as a business, not 
how the group is structured or how the products are manufactured 
and distributed. (In a similar fashion, we tend to be mesmerized by 
people’s appearances, not the psychology behind what they do or say.) 
As Calatrava discovered, in overcoming this division, in combining 
the “how” and the “what” of architecture, he gained a much deeper, 
or rather more rounded knowledge of the field. He grasped a larger 
portion of the reality that goes into making buildings. This allowed him 
to create something infinitely more poetic, to stretch the boundaries, to 
break the conventions of architecture itself.
recognized as a ‘hall of light’.
The winner, Santiago Calatrava of Spain, makes amazing use of 
glass and light in this building which has become one of the most 
photographed in Toronto. The Galleria is six stories high and consists 
of eight freestanding steel supports on either side of the Galleria. The 
supports branch out into parabolic shapes and seem to resemble the 
canopy of a forest.

126
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Figure 2.14. -Structural Layout

Figure 2.15. - ‘Wing’ Closing
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Figure 2.18. - Hydraulic Detail Drawing

Figure 2.17. -Hydraulic Detail IIFigure 2.16. -Hydraulic Detail I
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Figure 2.19. -Dynamic Shading System



130

The initial design ideas included designing active water protecting 
systems. During the design process this aspect got eliminated and the 
project seeking simplicity but legitimation it continued in the direction 
of passive systems using 100 % natural elements for water management. 
Therefore Calatrava’s design, even though has a lot to say about 
architecture, smart systems and monumental or flagship architecture, 
became irrelevant for the continuation of the project as a hole. Elements 
and basic ideas, such as the fact of protective element can not just be 
functional or aesthetically pleasing but can be turned into being the 
signifier of the building. 

The Perez Art Museum served as a key guide for the design process. 
It helped to develop how to use natural elements, such as vegetation, 
in combination with architectural elements in  order to end up with 
a resilient building that can deal with water level changes without 
any distributions and need for active systems. Strategically planted 
vegetation and storage tanks solves the issue of excess water as well 
as the hanging garden creates a micro climate and cools the air around 
the building. It also provided a natural solar shading for the glazed 
surfaces. 

Selecting two building that aim to tackle environmental factors but with 
two completely different approaches helped me decided on the direction 
I would like the design to go in. This meant that one of the case studies 
became redundant at a certain point but still crucial for the whole of the 
design process. 

conclusion
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Figure 2.20. - PAM

Figure 2.21. -MAM
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Figure 2.22. - Design Concept
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Directions that were taken based on the conclusion of the 
research are introduced in the following section. It is the 
starting point of the design describing the overall thought 
and approaches including a theoretical basis. 

genesIs
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sTarTing poinT

The research and analysis of the problem concluded with a specific 
research question that proposed a design aim and guided the 
investigation for solution strategies. The research question is: How can 
flood defence systems be rethought in a way that: 1. It is able to adapt 
to water level changes. 2. Re-establish connection between nature and 
people. This reflects on the problem of water level changes and the lack 
of appropriate solution today. The main issue with current solutions is 
rigidity. 

The question is already proposing an approach how towards the 
possible solutions. The objective aims to replace rigidity with natural 
systems this way making it more adaptable and natural. Further 
research was carried out in order to look for appropriate solutions in 
order to fulfill the objective. Regarding the solution two topics came up 
that needed clarification: water management strategies for flood and 
design solutions that aims to integrate nature as key part of the design. 
Therefore the next part of the chapter will introduce the most wide 
spread water management system and elaborate on Biophilic design.
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how Can flood defenCe systeMs be rethought 
In a way that: 

1. iT  is  able To adapT To waTer level changes? 

2.  re-esTablish The connecTion beTween naTure 
and people?
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Figure 2.23. -  OMA Proposal, Hoboken

waTer managemenT sTraTegy 

Shortly after Hurrican Sandy a competition was drawn up among 
architecture firms to come up with an urban water management strategy 
for Hoboken. OMA submitted a proposal that had been implemented 
by many other offices since then. The project proposes a strategy 
built up of four components to combat urban floods. The components 
are resist, delay, store and discharge. The meaning of these is wuite 
straight forward but the following quote can give clarity by designers 

themselves: 

“Our comprehensive strategy deploys both hard infrastructure and soft 
landscape for coastal defense (resist); recommends policies to enable 
the urban fabric to slow down water (delay); a green circuit to trap 

water (store) and water pumps to support drainage (discharge).”

The strategy cannot be called 100% green but it is a smart water 
management base that can be implemented and modified to a local 

context. 

Rosenf ie ld ,  2013
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Figure 2.24. -Water Management Strategy
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biophilia

Humans need close contact with nature in order to be happy, healthy and 
productive. Now probably more than ever we have experienced this as 
a result of the corona virus pandemic. People in lock-down cawing for 
activities in nature had examples all around the world. With the arrival 
of the warmer weather and freeing strict regulation parks, forests and 
natural reserves got filled with people. It is a natural craving, embedded 

in us.

It is first important to clarify what is nature and what do we mean when 
nature is mentioned. The definition on nature can vastly vary just as for 
beauty, wild or kitsch. For the purpose of the project it is not intended to 
form an explicit definition, however it is important to clarify the meaning 
in the sense of the project. Two main meanings can be addressed. 
Nature is everything that can be classified as living organism, however 
this eliminates the sun, water, planets and any anthropogenic impacts. 
According to another explanation everything is natural and part of the 
natural system. As a middle ground the thesis addresses everything as 
nature which is not man made. Nature is defined as living organisms 
and non-living components of the ecosystem.

The term biopilia was first defined by ethimologist E.O. Wilson in the 
1980-s: “the innately emotional affiliation of human beings to other 
living organisms. Innate means hereditary and hence part of ultimate 
human nature”. However today in the design world biophilia is defined 
in the following way: “Biophilic design is the deliberate attempt to 
translate an understanding of the inherent human affinity to affiliate with 
natural systems and processes known as biophilia” 1 . This objective is 
incredibly hard to achieve however there are well-know attributes of 
biophilia that architects and planners can use. 

Stephen Kellert along with others, notably Judith Heerwagen, Roger 
Ulrich, and Bill Browning, have done much to advance and further 
expand on the idea of biophilia. Their work has helped cultivate and 
stimulate the application of these ideas in architecture Biophilia is 
known for its most obvious impact which is improving human physical 
and mental well-being however it is a tool that can implemented for 
different purposes. Stephen Kellert as one of the main activist of the Kel ler t  and Wilson (1993)
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nature In the spaCe

natural analogIes

nature of the spaCe

The addressing of spatial confi gurations in nature. It also includes the desire 
to explore and see beyond our immediate surroundings, our fascination with 
the unknown and maybe dangerous. The best way to achive this is by the 
creation of deliberate and engaging spatial confi guration commingled with 
patterns of nature in the space and natural analogies. It has four biophilic 
design patterns: prospect, refuge, mystery and risk/peril.

The addressing of organic, non-living and indirect evocations of nature. All 
attributes such as, materials, colours, shapes, sequences, patterns or objects  
that can be found in nature manifest as artwork, ornamentation, furniture, 
decor and textiles in design. These items are however only analogous of 
the items in their ‘natural’ state. The strongest analogy experience can be 
achieved by providing information richness in an organised and sometimes 
evolving manner. biomorphism, biomimcry, material connection with nature, 
complexity and order are the main directions of Natural Analogies. 

Direct, empirical and physical presence of nature in a place or space. Nature 
in this understanding can be plants, animals, water, wind, sounds, scents or 
any other natural elements. The strongest Nature in the Space atmosphere 
can be created through direct, meaningful connection between people and 
the natural elements particularly through diversity, movement and multi-
sensory interactions. 

Figure 2.27. 

Figure 2.26. 

Figure 2.25. 
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theme in his book  called Biophilic Design blames the modern built 
environment for the current degraded and polluted atmosphere as 
a result of alienation from nature. It is considered as a fundamental 
design flaw that had repercussions all over the world. 

The lack of articles and literature about the connection of nature and 
human during the 1970s and 1980s s collected and analysed  by Dr. 
Kathleen Wolf shows that the concept is fairly recent. An explosion of the 
popularity of the topic started in 1990 and  continued in the 2000s. Most 
articles talk about biophilia as a positiv influence on the human mental 
and physical health.Rachel and Stephen Kaplan talks about the fact 
that nature helps us recover from a stressful situation or, Roger Ulrich 
studying the healing power of nature on the human body. However no 
studies were made on how our connection with nature can rehabilitate 
the nature we have been destroying for the past decades. According to 
Aboriginals the oldest continuously existing  society the landscape and 
our environment is formed as our relationship with nature is changing. 
While this is a highly abstract theory with no scientific background it can 
be interpreted in our situation today. We disregarded and disrespected 
our nature and our planet and now it is giving us a lesson by changing 
its form with droughts, rising sea level, extreme weather conditions will 
leave a mark on the surface of the land. 

However the importance of living, natural elements in design can be 
used to combat climate change and its consequences. Biophilia is 
commonly criticised for just simply being pretty but it is not doing much. 
The book Biophilic design reflects that actually this is probably one of 
the most important things a building can do. Creating a pleasantly, 
friendly and healthy environment. The project however recognises that 
this may be weak point and suggest bigger ambitions. Tackling changing 
water levels with strategically used vegetation and nature itself. The 
thesis does not aim for a complete return to nature but recognises the 
importance of the connection and balance that should be maintained 
between humans and the environment in order to fight the battle of 

rising water levels. 

Kel ler t  and Wilson (1993)
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1. visual connecTion To naTure 

2.  non-visual connecTion wiTh naTure

3. non-rhyThmic sensory sTimuli

4.  Thermal & airflow variabil iTy 

5.  presence of waTer 

6.  dynamic & diffuse l ighT

7. connecTion wiTh naTural elemenTs

nature In the spaCe
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biophilia
waTer level 

managemenT

Landscape designers and biologists state that using vegetation and soft 
landscaping is the best way to tackle fl ood issues. Bioswales and fl oor 
relief zones create delay of fl oods and also stores them in the plants and 
trees. Over time this water makes it’s way through the plant due to its 

vascular system and evaporates through the  leafs. 

Therefore the idea was to use biophilia in order to develop a passive 
fl ood management system this way the strategy would consist of 
100% natural elements. Inspirationa and the concept deriving from 
the vegetation and soft landscaping options themselves. Landscape 
architects and biologists common refer to using vegetation being the 
right approach. Past tendencies show as investigated in the case of 
New Orleans water management that whenever nature was suppressed 
without consideration by technology it created more issues than 
solutions. The idea of using nature itself as solution is that it would be 
carefully and harmoniously combined with technology. Therefore the 
genesis design idea is to replace technology by nature more precisely 
by vegetation strategy and use technology to support it. This idea in 
a different form was already used in London biggest vertical garden 
where the plantation system helps to combat fl ash fl oods. The case 
study previously analysed is also doing something very similar. In both 
cases the excess water is soaked up vegetation this way eliminating the 
problem but also creating a friendly environment. Shanghai and Berlin  
aims to go one step further and creates so called ‘sponge cities’ in high 

risk areas of the city. 
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Figure 1. Figure 2.28. - Replacing  Technology

PeoplePeople Vegetation, 
Landscaping, etc.

Technology WaterWater
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Cornflower Goatsbeared Tansy Aster Foxgloves Golden Sedge

The basis of the project is the greenery therefore the most common 
plants and trees of Germany was investigated and the moist and water 
bearing vegetation were selected to be used in the design to help the 
sponge effect of the building. The following two pages elaborates on the 

native moisture bearing plants of Germany. 
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Figure 2.29. - Plant Analysis 

Golden Sedge Long Sedge Giant Gunnera Astilbe
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Betula Pendula Maple Alder
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Figure 2.30. - Tree Analysis

Alder Larch European Ash
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Climate Change

Rising Sea Levels 

Action

People 

Water / Flood Defence

Problem

Tool

Solution

The basis of the concept is to get rid of the vertical division created by  
barriers and eliminate the segregation between people and nature. The 
verticality would be replaced by horizontality where there is space for 
vegetation and excess water. The architecture would come on on the 

next layer.  
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Architecture /
Living

Water Body / Landscape

Architecture

HabitatDefence Line Defence LineWater Body

Figure 2.32. - Horizontal Division

Figure 2.31. - Vertical Division





part I I I
-

Design

Finally the proposed solution to the problem statement and 
the answer to the research question was translated into a 
complex architectural design. It covers overall strategies 
to the finest details regarding water movement on the 
site, Kleiner Grasbrook. This chapter is not broken with 
sub-chapters in order to keep the idea of a coherent story 
of the design. However one might notice the conceptual 
drawings as introduction and the design of three different 
scales as three different chapters
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The research question of the thesis is a wicked question which means 
that it is tackling a complex matter that can have multiple answers.  
Therefore also multiple design possibilities can answer the research 
question. The thesis project is proposing one in-depth architectural 
solution out of many possibilities. 

However in order to answer the research question with a project, a 
design concept and strategy was developed to guide the process and 
propose and an aim translated into architecture. Previously indication 
of design direction and approach was already explained. The following 
chapter introduces a more in-depth architectural concept of demolishing 
boundaries and replacing it with biophilia to the formula, creating a 
starting point for the whole design process. Two key words formed the 
selection of elements from the many biophilic tools in design; adaptability 
and connection. Therefore mostly biophilic elements formed the design 
that can be found or introduced on the site. These elements were shaped 
as parts of the architecture, with the aim of having the strongest impact 
on the re-establishing connection between humans and nature but also 
creating an environment that can adapt to future circumstances. 

The design then continues in three different scales starting with the 
biggest scale proposing an over-all strategy and approach for the 
region. A more detailed neighbourhood plan shows how four different 
part of the peninsula can interact and deal with water and nature. 
Finally one of these neighbourhoods were selected for the detailed 
building design giving a through explanation of the concept translated 
into the architectural project. Even though, the design is a site specific 
building that aims to fit into its surrounding as much as possible, the 
main design principles can be taken example in other places in the 
world that are greatly affected by water elevation changes. In order to 
best explain the project from concept to the last detail, texts and several 
visual media was used. 
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Region Strategy Neighbourhood Building 
Design 
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As a take-away form the research the design aims to be in constant 
conversation with the changing water circumstances. Changing 
routes, point of main entry and appearance depending on water level 
movements is a physical more architectural approach while natural 
elements as part of the water management system are also in reaction. 
Water management system consisting of natural elements is the key 
driver other aspects deriving from the research was also taken into 
account. Such as the fact that the city of Hamburg is lacking inner-city 
green spaces and approachable water surfaces. The building aims to 
offer outdoor green space and connection with water when the water 
has risen and normally everything would be covered with water. 

Water Management System
via vegetation

More Green Areas

Resilient outdoor & Indoor 
spaces

Showing the effects of rising 
sea levels

responsive design To 

waTer level change
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The main concept for the whole project no matter to scale is to replace  
barriers and other technical solutions with natural elements such 
as vegetation, flood relief zones, swales and so on. As the research 
it was concluded in the research these are sustainable, pleasant and 
much less harmful solutions. The region scales shows how this works 
as strategy, harmonising flood relief zones with routes and buildings  
The neighbourhood scale gives more detail how this is done exactly 
and shows 3 different ways to deal with the threshold of the peninsula. 
Finally the building design scale proposes a program and the most 
detailed solution strategy on a smaller scale. Here the idea of natural 
solutions becomes more concrete and drastic. 

Distance
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Water Body / Landscape

Architecture

In all scales the ground level was designed for open activities and 
vegetation as much as possible and the architecture came on the next 
layer. This way a horizontal division can be recognised rather than a 
vertical one. On this scale the focus was on the treatment of water on the 
edge of the site rather than logistics or any other aspect. 
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Master Plan
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Location
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Plan Market Place
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Axonometric Market Place
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Section Market Place
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Location
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Plan Beach
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Axonometric Beach
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Section Beach
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Location
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Plan Living Area
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Axonometric Living Area
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Section Living Area





The site’s most prominent spot was reserved for the 
Harbour Museum complex and within that for the Archive  
building. It is the focus point of the design and its relation 
to the surrounding problem of the rising water level. 

buIldIng desIgn
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In case of fl ooding the vegetation and soil begins to act as a sponge.  
This idea was used for the building concept as well. Since the site is 
facing two types of fl ooding, slow water level rise and fl ash fl oods the 
strategy had to produce a 2 layer design.

 The fi rst layer is to elevate the building following the overall concept 
for the site maintaining the greenery underneath.  The second layer is 
based on the idea of the sponge effect that can be carried out by the 
implementation of bioswales, vertical gardens that can suck the water 
up just like in the case of London’s biggest living wall by Gary Grant or 
any kind of vegetation plantation strategy where a signifi cant amount 
of vegetation is used.  
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Water Body / Landscape

Architecture
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Coming from the concept, special consideration was made regarding the 
topography of the site. The design aim is to form a solution to current and 
future fl ooding however the importance of re-establishing greenery in an 
formerly industrial area so close to the city centre is very important. From 
the beginning of the design process the site was envisioned as an untouched 
green area that the building should recognise and take into account. 

The natural beauty of the vegetation and water side location suggested a 
transparent compact but eccentric structure. However, this would not have 
been ideal for the fl ood issue the site is facing. Glass surfaces are easily 
damaged by debris in the water and the building would create a signifi cant 
amount of hard surface.   
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The refuge areas form an introverted environment with an organic shaped 
interior, focus point remaining in the centre. 

 Therefore solid blocks were created as standing points on the ground. These 
are located on the higher parts of the site so it will take some time for the 
water to reach them but it will not be able to damage it as it is made of brick, 
a solid material. Functions where the focus should be on a specifi c object 
accommodated  in these blocks. They also serve as introvert refuge points. 
The entrance is also through one of these blocks on the eastern side.
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In lower areas the ‘sponge’ blocks are placed. These are elevated translucent 
structures that stand on pillars encouraging nature to become part of them.  

An elevated pier assures that the building can be visited at all times. Also 
approaching the building from a different perspective
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The interconnection of the blocks is a one level cloister-like transparent and 
elevated structure. In creates a gathering point and opportunity to freely 
explore the blocks. 

This layout allows the water and vegetation to surround and penetrate in-
between the buildings, creating a composition together with its environment. 
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The archive building is located at the far west narrow part of 
the peninsula. It is the most prominent position as this side 
is the closest to the city centre. It offers a challenging but 
interesting spot for the building. 

With a careful design of the whole are a number of other 
constructions were also introduced such as the pedestrian 
and tram bridge connecting the site to the city. The building 
can accessed from the pier that connects to the bridge offering 
a overview of the main piazza which attracts visitors to enter 
through the main hall. The pier can be further used in case 
the main piazza is fl ooded or for recreational activities with 
a short walk the end of the pier gives a great view towards 
the city. A small house here is dedicated to the fi shermen 
that were relocated when the port started to develop. Hobby 
fi shers can enjoy an unobstructed point for their activities. 

Fishermen’s House

CafeArchive

Exhibition
Space

Archive

Reading 
Rooms

Reception & 
Exhibition
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Site Plan

HHLA Offices

Peking Ship Pier

Archive & Exhibition SpaceWoodland

Fishermen’s House
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Conceptual Interpretation

As the visitor arrives to the main piazza a series of block 
constructions become visible and guides people towards 
the inside of the building. It is a journey into an apparently 
natural maze created by plants pillars, and solids. At a certain 
point the visitor realises that he/she is suddenly inside. The 
threshold is a gap in the solid with the infi nite view of the lush 
greenery. 
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Reality

As the visitor arrives to the main piazza a series of block 
constructions become visible and guides people towards 
the inside of the building. It is a journey into an apparently 
natural maze created by plants pillars, and solids. At a certain 
point the visitor realises that he/she is suddenly inside. The 
threshold is a gap in the solid with the infinite view of the lush 
greenery. 
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Plant & Garbage Room

Once the visitor is inside an overview of the whole building 
offers clarity and understanding of the construction. Not just 
the inside but with the open construction the Pier and the 
Fishermen’s House is also visible which means the end of the 
peninsula. The visitor then progresses to the reception area to 
buy a ticket. From that moment the visitor is free to explore 
the building and exhibitions in their own pace and route. 
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Ground Floor Plan

Delivery Zone & Storage

Water Storage 

Reception AreaPlant & Garbage Room
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Current Water Level
Always two routes were taken into account when 
approaching the building. One leads to the reception for 
visitors which is located on a higher level and the other one 
is leads to the back of the site where a stepped structure 

creates a friendly outdoor recreational area.  
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4m Rise
The path remains the same but becomes a bit more 
challenging to reach the end of the site. Here the door still 

remains open. 
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5m Rise
The situation remains the same
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7m Rise
Finally in an extreme situation the land becomes almost 
entirely covered with water therefore the door closes and 

the entrance to the building moves to the fi rst fl oor. 
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Entrance

Back  of the building

External Staircase
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Entrance

Back  of the building

External Staircase
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Entrance

Back  of the building

External Staircase
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Entrance

Back  of the building

External Staircase
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First Floor 

Green Terraces

Tower Archive Unit

Long Archive Unit

Delivery Zone & Storage

Exhibition Space/
Secondary Entrance

Exhibition Space
Exhibition Space
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View from the Point of Arrival 
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Top Floor  Plan

Tower Archive Unit

Cafe
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Internal Courtyard
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Reception Area

Reception Block

Exhibition Space

Exhibition Block
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Reception Area

Reception Block
Reading Room Block

Reading Rooms
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Section A
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Section A
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Section A-Detail
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Section B
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Section B
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Section C

Section C
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Rotating Terraces
In order to let the vegetation grow together

The system works by sucking up the water from below. The water 
can also be stored and used for other purposes than irrigation. The 
structure is covered with fabric which helps the plants to grow on the 

structure and can also use the material to  irrigate itself. 
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Archive Tower Plan
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Under the tower plantation
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Tower Section
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View of the tower
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Sectional Perspective Through the Tower
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View of the front side coming from the city
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View of the back side





ConClusIon
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After the industrial revolution humans turned away from nature and 
developed a society that will never be able to reconstruct the damages 
that had been done towards nature. Turning back and going on a 
different rout would be a drastic change and contradicting the purpose 
of technology and development. However the nature we destroyed is 
now destroying us therefore we have to use some kind of protection to 
gain time to recover the damage we have done as much as we can. 
Collectively as society we should re-gain a connection towards our 
environment and do our best in our own field to give back what we have 
taken away. 

This contradicting idea of opening up but still protecting ourselves gave 
a design challenge. The way experience nature should be changed and 
protection systems should be rethought. For this reason, significant 
scale greenery was introduced in a city centre location. Not as a defined 
park but as a field to explore, interrupted by buildings. The fields were 
strategically placed in lower lying areas where it also serves as a 
flood relief zone in case of a bigger storm or higher tidal levels hits 
the area. Flood plains also act as reservoirs until water evaporates for 
dryer times. Allowing and giving space for water is the main theme 
when it comes to the space in between buildings. For an urban setting 
surprisingly not people are addressed whom needs should be fulfilled 
but nature’s. Only on a second layer human needs are also met by 
logistics, connections, paths and so on. 

Buildings are placed in the greenery with a gradient transition from 
nature to architecture. The aim is to fit and not to obstruct. Unfortunately 
today using nature is not enough anymore to protect ourselves from 
water some sort of strategy is needed as stated in the research. For 
this reason a green strategy was implemented and tackle flood issues. 
The design is one solution to the wicked problem of rising water levels 
in Hamburg. It is a project that has a mindset and concept that can be 
applied in many places where water is a threat. The detailed design 
offers solution implemented in the specific site and it is embed with the 
fabric of the city and nature.  

Answering the research question How can flood defence systems be 
rethought in a way that: 1. It is able to adapt to water level changes. 
2. Re-establish connection between nature and people, my reasearch 
showed that it is extremely hard to create an adaptable system for 
flooding and it is even harder that does not have reprocussions later 
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or somewhere else. My answer was to aim for balance and use nature 
to solve the problem. The design uses a concept that was used in other 
places in the world and are proven to be working however it is impossible 
to determine the success of in this exact location until it will not be built 
and planted. The second part of the question regarding connection is 
probably a subjective matter. The project aimed to create to strongest 
connection by creating a concept and strategy where the environment 
and the building exists in symbiosis. The plant system would not be 
able to survive if the building would not give structure and store water 
during dry periods and the building and the soil would be degraded and 
more vulnerable to flooding. The archives then would also be exposed to 
sun light as the plants would not provide solar shading.  

Some other reflective ideas about the project: 
 The beginning of the past year was filled with expectations based on 
previous tendencies. Graduation studios developed a tradition in the 
process over time that was explained to us by tutors and by fellow 
students from previous generations. These expectations were completely 
erased with the outbreak of the Corona Virus Pandemic. Nothing was 
certain anymore and every main point of the studio had to be organised 
differently. It showed how quickly people can react in time of need. 

While the pandemic took a lot away from me regarding my graduation 
project it also helped me realise and appreciate simple things more. 
Just as we had as students expectations about the graduations studio 
which was changed significantly by the pandemic, we as society have 
expectations about the future of climate change, however we never 
know when something might happen that could change our situation 
completely. Of course this does not mean we should stop acting against 
it. It also made me realise just how much humans are in need of the 
experience of nature on a regular basis. We took being outside and being 
in the green for granted and now that we only had limited access people 
showed craving for it. Covid-19 also showed how fast can governments 
and entrepreneurs react to a global problem. Just in couple of weeks 
countries can change the way they function and factories can switch 
from assembling cars to oxygen ventilators. It shows that significant 
change can be done when there is the possibility of their health being at 
risk. According to psychological studies people are most likely to change 
and in a shorter time if their health is at risk than in any other scenario. 
Climate change today is believed to have a significant life threatening 
impact in the future. Possibly the next generation and their health will 
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be greatly and directly impacted by it. This gives an explanation why 
has not everyone started acting on climate change yet. It’s not their 
health at risk but a future generation that he/she may not even know yet. 
 In most European countries within 1 month after the first registered 
Covid-19 patient   significant changes were made in the organisation of 
the country. Climate change is a know threat since XX and we still have 
not changed our lives significantly to survive. 
 It is also an interesting but also ironic fact that over all in the world 
62 billion dollars is spent every year on space missions. We spend an 
incredible amount on exploring and maybe polluting space yet we still 
could do more for maintain life on the Earth. Just as a comparison 
an estimate of 321 billion dollars is spent world wide to fight climate 
change to save our only planet. 



221





bIblIography



224

Abalos Iñaki, & Mateo José Luis. (2007). Natural metaphor : an anthology of essays on architecture and nature (Ser. Architectural papers, iii). 
Actar-D.

Al, S. (2018). Adapting cities to sea level rise : green and gray strategies. Island Press. https://doi.org/10.5822/978-1-61091-908-1 

Barker, R., & Coutts R., (2016). Aquatecture. RIBA Publishing.
 
Chevrier Jean-François, Pijollet Élia, Herzog, J., Meuron, P. de, & Dupin, G. (2016). From basel : herzog & de meuron. (C. Schelbert, J. Fox, & K. 
Wallerstein, Trans.). Birkhäuser. https://doi.org/10.1515/9783035606959

Collier, C. G. (2007). Flash flood forecasting: what are the limits of predictability? Quarterly Journal of the Royal Meteorological Society, 
133(622), 3–23. https://doi.org/10.1002/qj.29

Coulthard, S., & Bratby, H. (2020). Biophilia : you nature home. Kyle Books.

Davies, C., (2011). Thinking About Architecture:  An Introduction to Architectural Theory. Laurence King Publishing
HafenCity Hamburg GmbH

Flood defences save hamburg [euro] 17.5bn. (2012). Reactions, N/a.

Gore, A. (1992). Earth in Balance. New York: Houghton Mifflin Company

Houghton, J., (1997). Global Warming: The Complete Briefing. Cambridge: Cambridge University Press.

Kellert, S. R., Heerwagen, J., & Mador, M. (2008). Biophilic design : the theory, science, and practice of bringing buildings to life. Wiley.

Kellert, S. R., & Wilson, E. O. (Eds.). (2013). The biophilia hypothesis. Island Press. INSERT-MISSING-URL.

Kothuis. B., Nillesen. A., Meyer. H., Palmboom. F., (2016). Delta Interventions. Delft University Publishers 
Mees, H. L. P., Driessen, P. P. J., & Runhaar, H. A. C. (2014). Legitimate adaptive flood risk governance beyond the dikes: the cases of hamburg, 
helsinki and rotterdam. Regional Environmental Change, 14(2), 671–682. https://doi.org/10.1007/s10113-013-0527-2

Kron, W., & Müller Olaf. (2019). Efficiency of flood protection measures: selected examples. Water Policy, 21(3), 449–467. https://doi.org/10.2166/
wp.2019.023

Kitching, C. J., & Great Britain. Royal Commission on Historical Manuscripts. (1993). Archive buildings in the united kingdom, 1977-1992. HMSO

Lynch, K. W. A. P. (2019). New study finds sea level rise accelerating –. Climate Change: Vital Signs of the Planet. https://climate.nasa.gov/
news/2680/new-study-finds-sea-level-rise-accelerating/

Marras, A. (1999). Eco-tec : architecture of the in-between (1st ed., Ser. Storefront books, 3). Princeton Architectural Press.Fundamental Concepts 



225

of Architecture 

Meyer, H., & Nijhuis, S. (Eds.). (2014). Urbanized deltas in transition. Techne Press.

Palmboom. F., (2018) IJsselmeer: A spatial perspective. Uitgeverij Vantilt

PÉREZ ART MUSEUM MIAMI - HERZOG & DE MEURON. (2013). https://www.herzogdemeuron.com/index/projects/complete-works/301-
325/306-perez-art-museum-miami.html

Pevsner, N. (1976). A history of building types (Ser. A.w. mellon lectures in the fine arts, 1970). Thames and Hudson.
Tzonis Alexander, Santiago Calatrava: The poetics of Movement (Thames & Hudson 1999
Karissa Rosenfield. “Resist, Delay, Store, Discharge: OMA’s Comprehensive Strategy for Hoboken” 19 Nov 2013. ArchDaily. Accessed 24 Jun 
2020. <https://www.archdaily.com/450236/resist-delay-store-discharge-oma-s-comprehensive-strategy-for-hoboken/>

https://www.hamburg.com/residents/about/11853158/history/

Reading Rooms, Photographs Of World Libraries. (2020). Architectural Review. https://www.architectural-review.
com/8656217article?search=https%3a%2f%2fwww.architectural-reviewom%2fsearcharticles%3fparametrics%3d%26keywords%3dtypology+libra
ry%26PageSize%3d10%26cmd%3dGoToPage%26val%3d3%26SortOrder%3d

Restemeyer, B., Woltjer, J., & van den Brink, M. (2015). A strategy-based framework for assessing the flood resilience of cities: a hamburg case 
study. Planning Theory & Practice, 16(1), 45–62.

Rowe, C., & Koetter, F. (1984). Collage city (Ser. Gta (series), 27). Birkhäuser Verlag.

Solaripedia | Green Architecture & Building | Projects in Green Architecture & Building. (2018). Copyright (c) Solaripedia 2008-2020. http://www.
solaripedia.com/13/375/5127/milwaukee_art_museum_brise_soleil_mechanism_diagram.html

Spiller, N. (2002). Reflexive architecture (Ser. Architectural design ; profile, v. 72, no. 3. no. 157). Architectural Design.

Tzonis, A. (2004). Santiago calatrava : the complete works. Rizzoli.
 
Ungers, O. M., Koolhaas, R., Riemann, P., Kollhoff, H., Ovaska, A., Hertweck, F., … Ungers Archiv für Architekturwissenschaft. (2013). The city in 
the city : berlin : a green archipelago. Lars Müller.

Wettbewerblicher Dialog – Grasbrook Hamburg. (2020). Grassbrook. https://www.grasbrook.de/wettbewerb-uebersicht/wettbewerblicher-dialog/

www.hafencity.com, HafenCity Hamburg GmbH. (2019). HafenCity Hamburg - Am Sandtorpark / Grasbrook. Hafen City. https://www.hafencity.
com/de/am-sandtorpark-grasbrook.html

Wilson, E. O. (1984). Biophilia. Harvard University Press. INSERT-MISSING-URL.





lIst of fIgures



228

Figure 0.1. - https://davidsuzuki.org/story/faulty-logic-fuels-fossil-fools/ 9
Figure 1.1. - Own Work 14
Figure 1.1. - Based on Global Warming - Complete Briefing p.19 17
Figure 1.2 - Based on Global Warming - Complete Briefing p.116 18
Figure 1.3 - Based on Global Warming - Complete Briefing p.116 19
Figure 1.4. - Based on Global Warming - Complete Briefing p.117 19
Figure 1.5. - Based on Global Warming - Complete Briefing p.148
Figure 1.6. - Own Work 25
Figure 1.7. - Own Work 30
Figure 1.8. - Own Work  33
Figure 1.9. - Based on: climate.nasa.gov/  34
Figure 1.10. - Based on: climate.nasa.gov/ 35
Figure 1.11. - Based on: climate.nasa.gov/ 35
Figure 1.12. - Based on: climate.nasa.gov/ 35
Figure 1.13. - Based on: climate.nasa.gov/ 35
Figure 1.14. - Own Work 36
Figure 1.15. - Own Work 37
Figure 1.17. - Own Work 38
Figure 1.16. - Own Work 38
Figure 1.18. - Own Work 39
Figure 1.19. - Based on - https://tides4fishing.com/de/hamburg/hamburg-st-pauli 41

Figure 1.19. - https://www.kuestendaten.de/media/zdm/portaltideelbe/Projekte/StromundSediTideelbe/
ExterneEvaluation/Berichte/Whitehead.pdf 41
Figure 1.20. - Own Work 42
Figure 1.21. - Based on: https://edepot.wur.nl/323635 43
Figure 1.21. - Own Work 43
Figure 1.22. - Own Work 45
Figure 1.23. - Own Work 47
Figure 1.24. - Own Work 48
Figure 1.25. - Own Photograph 49
Figure 1.27. - Own Work 49
Figure 1.26. - Own Work 49
Figure 1.26. - Own Work 49
Figure 1.28. - Own Work 50
Figure 1.29. - Based on: Google Maps 51
Figure 1.31. - Own Work 51
Figure 1.30. - Own Work 51
Figure 1.32. - Own Work 52
Figure 1.34. - Own Work 53
Figure 1.33. - Based on: Google Maps  53
Figure 1.35. - Own Work 54



229

Figure 1.36. - Based on: Google Maps  55
Figure 1.38 - Own Work 55
Figure x.x. - Own Work 55
Figure1.37. - Own Work 55
Figure 1.39 - Own Work 56
Figure 1.40 - Based on: Google Maps  57
Figure 1.42 -  Own Work 57
Figure 1.41. -  Own Work 57
Figure 1.43 -  Own Work 58
Figure 1.44. -  Own Work 59
Figure 1.45. - Own Photograph 60
Figure 1.46. -  Own Work 62
Figure 1.47. -  Own Work 63
Figure 1.48. - Based on: https://www.grasbrook.de/wp-content/uploads/2019/11/Upload__Standorta-

nalyse_Stadtteil_Grasbrook__Bericht_Version_1.pdf 64
Figure 1.49. - https://www.grasbrook.de/wp-content/uploads/2019/11/Upload__Standortanalyse_

Stadtteil_Grasbrook__Bericht_Version_1.pdf 65
Figure 1.50. - Own Work 66
Figure 1.51. - Own Work 66
Figure 1.52. - Own Work 67
Figure 1.53. - Own Work 69
Figure 1.54. - Own Work 69
Figure 1.55. - Own Work 70
Figure 1.56. - Own Work 71
Figure 1.57. - Own Work 72
Figure 1.60. - Own Photograph 73
Figure 1.58. - Own Photograph 73
Figure 1.61. - Own Photograph 73
Figure 1.59. - Own Photograph 73
Figure 1.64. - 1.73 - Based on:https://www.grasbrook.de/wp-content/uploads/2019/11/Upload__Stan-

dortanalyse_Stadtteil_Grasbrook__Bericht_Version_1.pdf 74
Figure 1.74. - https://www.vogt-la.com/en/project/olympia-master-plan-hamburg 76
Figure 1.75. -https://www.vogt-la.com/en/project/olympia-master-plan-hamburg 76
Figure 1.76.- 1.93 - https://www.grasbrook.de/wettbewerb-uebersicht/wettbewerblicher-dialog/ 77
Figure 1.94. - https://shmh.de/en/port-museum-hamburg 80
Figure 1.94. - Own Work 81
Figure 1.96. - Own Work  81
Figure 1.95 - Own Work 81
Figure 1.97. - Own Work 82
Figure 1.98. - Own Work 83
Figure 1.99. -  Own Work  84



230

Figure 1.100. -  Own Work 85
Figure 1.101. -  Own Work 85
Figure 1.63. - Own Work 87
Figure 1.62. - Own Work 87
Figure 1.102. - Own Work 88
Figure 1.103. - 1.117 -  Own Photographs 90-99
Figure 1.117. -  Own Work 101
Figure 2.1. - Own Work 104
Figure 2.2. -  Own Work 107
Figure 2.3. -  Own Work 109
Figure 2.4. -  Own Work 111
Figure 2.5. -   Own Work  113
Figure 2.6. - Own Work 114
Figure 2.7. - https://www.archute.com/perez-art-museum-by-herzog-and-de-meuron/ 117
Figure 2.8. - Based on: https://afasiaarchzine.com/2013/12/herzog-de-meuron_13/ 119
Figure 2.8. - Based on: https://afasiaarchzine.com/2013/12/herzog-de-meuron_13/  119
Figure 2.8. - Based on: https://afasiaarchzine.com/2013/12/herzog-de-meuron_13/ 119
Figure 2.8. - Based on: https://afasiaarchzine.com/2013/12/herzog-de-meuron_13/ 119
Figure 2.9. - Based on: https://afasiaarchzine.com/2013/12/herzog-de-meuron_13/ 121
Figure 2.10. - Based on: https://afasiaarchzine.com/2013/12/herzog-de-meuron_13/
Figure 2.11. - https://www.verticalgardenpatrickblanc.com/realisations
Figure 2.12. - https://afasiaarchzine.com/2013/12/herzog-de-meuron_13/

Figure 2.13. - https://uwm.edu/welcome/event/union-art-gallery-sponsors-a-trip-to-the-milwaukee-art-
museum/ 125

Figure 2.14. - Based on: http://www.solaripedia.com/13/375/5109/milwaukee_art_museum_east_west_
section.html 127
Figure 2.15. - Own Work 127

Figure 2.16. - http://www.solaripedia.com/13/375/5127/milwaukee_art_museum_brise_soleil_mecha-
nism_diagram.html 128

Figure 2.18. - http://www.solaripedia.com/13/375/5127/milwaukee_art_museum_brise_soleil_mecha-
nism_diagram.html 128

Figure 2.17. -http://www.solaripedia.com/13/375/5127/milwaukee_art_museum_brise_soleil_mecha-
nism_diagram.htmlI 128
Figure 2.19. -Own Work 129
Figure 2.20. - PAM 131
Figure 2.21. - MAM 131
Figure 2.22. - Own Work  132
Figure 2.23. -  https://www.archdaily.com/450236/resist-delay-store-discharge-oma-s-comprehensive-
strategy-for-hoboken/528bb459e8e44e536800008d-resist-delay-store-discharge-oma-s-comprehensive-s-
trategy-for-hoboken-photo?next_project=no 136
Figure 2.24. -Own Work 137



231

Figure 2.25.  Biophilic Design p. 23
Figure 2.26.  Biophilic Design p. 24
Figure 2.27.  Biophilic Design p. 24
Figure 2.29. - Own Work 145
Figure 2.30. - Own Work 147
Figure 2.31. - Own Work 149
Figure 2.32. - Own Work 149



232


