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Abstract

There is no debate that our climate is changing, and across 
the world societies and ecosystems are threatened by an in-
crease in extreme weather events. Particularly vulnerable 
are low-lying and coastal areas such as the Netherlands. Al-
though the Dutch have a history steeped in the adaptation to 
water, the threats of climate change have demanded a new 
way of thinking about their relationship with water. Recent 
years have seen a paradigm shift in policy to working with 
the water, rather than against it, employing more resilient 
and adaptive design strategies to cope with the unpredicta-
ble changing conditions. These resilient design strategies are 
identifying ways to thrive within environmental boundaries, 
and turn the threat into a benefit.

This research provided an opportunity to test resilient design 
strategies along the Noord River study area, and propose an 
architecture that responds to the water dynamics of the site. 

I would like to thank my three professors and fellow class-
mates for all of the guidance and feedback, and my family 
and friends for the support and encouragement. 



Figure 1. Existing site conditions and layers collage







“How does water shape us, and how do we shape water?”

Edward Burtynsky, 
Watermark, 2013
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Figure 2. Site location within the Rhine-Muse-Schedlt delta
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The world’s climate is changing, and will continue to change 
at rates unprecedented in recent human history. Across the 
world, societies are challenged by an increasing amount of se-
vere weather events, such as earthquakes, floods, heat waves 
and disease outbreaks. In particular, our oceans and water 
systems are bearing the brunt of climate change, with projec-
tions indicating the sea level will continue to rise, and coastal 
and low-lying areas such as the Netherlands will be subject to 
an increase in extreme weather events, such as heavier rain-
fall, greater storm-surges and longer periods of draught. 

The Dutch however are no strangers to dealing with water. 
With a third of the country located below sea level, the Dutch 
have a history and cultural identity steeped in adaptation to 
water. A sophisticated system of dams, dykes and pumping 
systems keep the country dry, however the growing threats 
of climate change have recently challenged the Dutch’s tradi-
tional “war” with water. Recent years have seen a paradigm 
shift in approach, policy and design – to working with the wa-
ter, rather than against it – employing more adaptive and re-
silient strategies that aim to create a climate responsive built 

Introduction
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environment. 

Resilient design strategies have come to light as a way to 
adapt to these changing weather conditions. A general defi-
nition of resilience is the capacity of a system to deal with 
change, in known and unpredictable ways, and continue to 
develop. The concept of resilience in design focuses on cre-
ating a dialogue between architecture and the context, and 
identifying ways to thrive within environmental boundaries 
by working with the natural environment. 

In the context of the Rhine-Muse-Scheldt delta, this means a 
less defensive approach to water management. By widening 
rivers, allowing polders to be flooded and dams to be opened, 
it creates new pathways for the river and wetlands to absorb 
the force of the water. Urban areas are bringing water into the 
cities, creating thriving and natural public spaces, and turn-
ing the threat of water into a benefit. 

The Noord River study area, located within the delta, pro-
vides a testing ground for these resilient design strategies. 
Once an important trade route, the river has undergone sig-
nificant transformations throughout its history, from marshy 
wetlands to a thriving centre of the shipbuilding industry. 
However, the decline of the industry has resulted in an abun-
dance of abandoned lots along the river, causing the water-
front to be inactive and lifeless.

The Noord River today bears little resemblance to Albert Cu-
yp’s 1650 painting The Maas at Dordrecht (figure 3). The scene 
depicts a warm and atmospheric perception of nature, im-
bued with soft, golden light, and most importantly, showing 
a strong cultural understanding and connection to the river. 

Today, the inhumane scale of these shipyards now dominates 
the Noord River’s landscape. The decades of industrializa-
tion of the waterfront – like many other similar waterways 
in the delta region – has impeded much of the river’s natural 
beauty, and had a huge impact on the fragile local ecology 
and inhabitants of the area. The industries have left behind a 
legacy of privatization of the waterfront and pollution of the 
river, and as a result, caused a detachment and disconnection 
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Figure 3. The Maas at Dordrecht, Albert Cuyp, 1650

Figure 4. View from river of Noord River Research Institute from river
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of people to the natural environment. 

My project was a response to this disconnection. The aban-
doned sites along the waterfront now provide an opportunity 
for remediation of river health, and a chance to create public 
areas along the waterfront that re-connect people back to the 
river. Located within a flood zone, it further provides the op-
portunity to propose a resilient architecture that responds to 
the water dynamics of the site, by working with the water 
rather than against it, and create a mutual relationship be-
tween the design and fluidity of the site.

Therefore my research question is:

How can a public research institute use water as the unifying el-
ement to shape the design, create spatial experiences and connect 
people to the river?

In order to address the research question four sub-questions 
were created:

- How to design a building that overcomes the challenges of 
the site of industrial pollution and flooding?

- How to create an active and dynamic natural public space 
along the waterfront, to be used recreationally and also as 
part of the interactive learning process?

- Through the interaction and transparency of the building, 
how to transform a private function into a public program, 
educating all the actors involved?

- How to design a building that enhances the experience of 
the river and nature of the site, and provide spatial experi-
ences of water?

Research was conducted through various methods, includ-
ing observation, literature reviews, case studies, talks, model 
making, sketching and collage. The research was used to de-
velop a concept that addressed the problem of the site and 
propose a resilient design solution. 
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The program – a public Noord River Research Institute – was 
conceived as a way to educate people on the fragility of the 
river, begin to repair the decades of industrial soil and water 
pollution, and set a new tone of resilience, remediation and 
river health for the area.

The design concept then proposed a building that was not 
just for the study of water, but also shaped by water. The de-
sign for the institute is based on the dynamics of the river 
water, bringing the river into the site and creating a resilient 
landscape that responds to the changing conditions of the 
site. 

The building is designed to fit within the resilient landscape 
and natural environment. Placed carefully on top of the land-
scape, the building aims to create a strong interaction and 
connection to the river and nature, and create an experience 
of the not the just the program, but also the site. 

Water is used in my project as the unifying and characterizing 
element, and by designing with the water of the site, propos-
ing a resilient architecture that responds to the changing na-
ture of the river conditions, and as Tracy Metz states, drawing 
on the “deep attraction human being feel towards water”1.

1. Tracy Metz, 2012
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Figure 5. A resident watches the high water level from his home, Dordrecht

Figure 6. Industrial wastewater pouring into river
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The delta context

Troubled waters 

Climate change is one of the greatest threats to our current 
way of life on planet Earth. There is no debate that human ac-
tivity has caused a change in the natural atmospheric green-
houses, and that we have treated the planet in a non-sustain-
able way in order to meet the demands of a rapidly growing 
population. Across the world, societies are challenged by an 
increasing amount of extreme weather events, such as earth-
quakes, floods, heat waves and disease outbreaks, as well as 
the continuing rise of the global mean sea level2.

The oceans and water systems have borne the brunt of global 
warming. Water is the primary medium through which cli-
mate change influences Earth’s ecosystem, and thus the live-
lihood and well being of societies. Dying corals, plummeting 
fish stock, an unprecedented change in animal migration pat-
terns, and an increase in extreme weather events are clear sig-
nals that our water is at a dangerous tipping point. As glob-
al warming continues, the oceans will continue to warm by 
between 1 to 4 degrees Celsius by 2100, having catastrophic 

The Dutch & water

2. City of Rotterdam, 
2013

This chapter will provide an introduction to the issues of rising wa-
ter levels due to climate change, and the Dutch’s shift to resilience 
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effects on the Earth’s ecosystems and the inhabitants of areas 
surrounding the oceans.

Particularly vulnerable to the pressure of climate change are 
those areas in coastal and river floodplains, and low lying 
lands such as the Netherlands. With projections indicating 
the sea levels will continue to rise, these areas will be subject 
to an increase in extreme weather conditions, such as heavier 
rainfall, greater storm-surges, longer periods of drought, and 
bigger peaks and lows in the river water supply3. 

As the oceans continue to warm, so will these unpredictable 
and severe weather events, having catastrophic effects. These 
changing weather patterns result in not only a large amount 
of urban and economic loss, but also having a severe impact 
on the natural environment and fragile ecosystems.

Manufactured landscapes

“No element is as intrinsic to the Dutch cultural identity as water”, 
Tracy Metz, Sweet & Salt, 2012

The Dutch however are no strangers to dealing with water. 
Without the Dutch’s sophisticated water management strat-
egies of dams, dykes and pumping systems, almost a third 
of the country would be submerged under water. 26% of the 
Netherlands is located actually below sea level, and a further 
29% on top of that is vulnerable to flood events. Therefore out 
of necessity, the Dutch have a history steeped in the adap-
tation to water, and have become internationally renowned 
for their innovative and groundbreaking water management 
skills and strategies. 

From the early middle ages onwards the Netherlands has em-
ployed various advanced systems to reclaim and defend the 
land from the sea. In the twentieth century two major flood 
events occurred that lead to significant institutional changes 
and the reframing of policy and systems4. The first was the 
1953 North Sea flood, which led to the development of the 
Delta Works – the extensive system of dams and storm surge 
barriers located in the southwest of the country – designed to 

3. Huang-Lachmann 
& Lovett, 2015

4. Lu & Stead, 2013
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Figure 7. Edward Burtynsky, Polders, Grootschermer, The Netherlands, 2011
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Figure 8. 1953 flood, the Netherlands
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protect the area around the Rhine-Meuse-Scheldt delta from 
the sea.

The second period was in the 1990s when extremely high 
river-charges tested the durability of the dikes, and whilst 
although no serious floods occurred, the shock of the events 
sparked debates about the Dutch’s traditional “war” with 
water5. This period of review lead to a paradigm shift in pol-
icy from “keeping feet dry” to “living with water”, which in-
volved employing more adaptive and resilient strategies that 
worked with the water, rather than against it6. 

During the 2000s the planning strategy Room for the River 
was established, which is still active today, and allows for 
uninhabited parts of riverbanks to occasionally be flooded, 
thereby allowing the water level to fluctuate without caus-
ing damage7. The 2010 National Delta Program implemented 
further collaborations and adaptation strategies to deal with 
the potential disasters as a result of rising water levels due 
to climate change. This shift in approach is allowing polders 
to be flooded, dams to be opened, rivers to be widened, and 
new urban developments are being built on the water, creat-
ing a harmonious relationship between the water and urban 
environment8. 

However, the growing issues of climate change have raised 
new challenges when dealing with flood risks. The scenar-
io estimation increases the chance of flooding in the Neth-
erlands in 2100 at least tenfold compared with the current 
situation, and more frequent extreme scenarios such as very 
high water levels, heavy downpours and longer periods of 
drought, all expose the countries vulnerability9. 

A shift to resilience

In order to adapt to these long-term climate change impacts 
and changing conditions, designers and planners are adopt-
ing the strategy of resilience. Resilience has gained increasing 
attention over the recent years in the field of urban planning, 
water management and design, demanding a new way of 

5. Spaans & Water-
hout, 2015
6. Tracy Metz, 2012
7. Spaans & Water-
hout, 2015  
8. Tracy Metz, 2012
9. City of Rotterdam, 
2013
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thinking about sustainability, the built environment and de-
sign that is climate and context responsive10. 

Sustainable design aims for the least negative impact on the 
environment when designing for a specific state of condi-
tions. However the term “sustainability” has been far too of-
ten been clouded by high-tech solutions or misappropriation 
of the term. Resilient design however takes inspiration from 
natural processes and traditional climate adaptive solutions, 
taking into account that conditions may vary in both known 
and unpredictable ways11.

A general definition of resilience is the capacity of a system – 
be that a forest, an individual, an economy, or a city – to deal 
with change and continue to develop12. As James A. Craig 
and Matt Ozga-Lawn state, this general reading of resilience 
suggests “a bouncing back” from trauma, which is not only 
physical, but also a seen in shift in knowledge. The concept 
of resilient design deals with how we can strengthen the ca-
pacity to deal with the stress caused by changing conditions, 
and about identifying sustainable ways for society to thrive 
within environmental boundaries, by working with nature, 
rather than against it13.

In the context of the Rhine-Muse-Scheldt delta – which in-
cludes both a large amount of rural farmlands, as well as 
dense urban areas such as Rotterdam and Dordrecht – this 
less defensive approach to water management is being in-
creasingly adopted. It is becoming increasingly clear that the 
current systems of higher dikes and more intense pumping 
are reaching their limits. On top of that the looming threats 
of climate change – rising sea levels, more frequent and in-
tense rainfall, flooding streets and farms, greater storm surg-
es and longer periods of draught – is raising the difficulty 
when dealing with water management, showing a need for 
an important shift to reconsider the relationship between wa-
ter management and the use of space14.

As Tracy Metz states, “this is not just a physical change in our 
dealing with water, but a mental one”. This new approach 
integrates housing, nature, recreation, work, and water to-
gether, creating not only a resilient landscape towards flood-

10. Lu & Stead, 2013
11. Moberg & Simon-

sen, 2015
12. Moberg & Simon-

sen, 2015
13. Moberg & Simon-

sen, 2015
14. Tracy Metz, 2012
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Figure 9. Resilience diagram: adaptating to environmental conditions
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Figure 10. Developing Dordrecht, a proposal to de-dam region, Kimberly Garza & Sarah Thomas
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ing and changing weather conditions, but also a more natural 
and healthy living and urban landscape. 

By widening rivers, allowing polders to be flooded and dams 
to be opened, it has created new pathways for the water, wet-
lands to absorb the force of the water and provide habitats 
for local ecologies. More urban areas are using the threat of 
the water as a benefit, by bringing nature into the cities and 
providing larger amounts of active public space, having sig-
nificant positive environmental and ecological benefits. New 
communities and housing are being built and planned float-
ing on top of the water, allowing the structure to move up 
and down with the tides. 

These resilient strategies – of working with the water, rather than 
against it – became a core aspect to the design, which will be 
discussed in greater detail in a later chapter. The concept and 
design of the building were based around allowing the water 
into the site, creating a natural and healthy landscape that 
is resilient towards flooding, a harmonious relationship be-
tween the building and water, whilst also providing an active 
and dynamic public space along the waterfront. 
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Figure 11. Site locaiton along the Noord River
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Brief history of the study area

The Noord River study area is located within the Rhine-
Muse-Scheldt delta in the province of South Holland. The 
economic and natural importance of the delta is enormous, 
with water flowing from Switzerland, Germany, Belgium and 
the Netherlands, all meeting to flow into the sea. 

The Noord, meaning North in Dutch, is a short 9km tidal riv-
er that starts at the historic city of Dordrecht. The area is part 
of one of the most cultivated lands in the Netherlands due 
to the fertile Delta soil, and is an area whose history is deep-
ly rooted in water. The site is also located in close proximity 
to Rotterdam, the Netherland’s second largest city, and Eu-
rope’s largest port.

Originally a land of peat swamps, the area gained its first 
prominence in the 12th and 13th centuries, as Dordrecht de-
veloped into an important trade location, dealing primarily 
in wine, wood and cereals. During the Dutch Golden Age – a 
period of prosperity in trade, art, science and military – Dor-

The site

A legacy of disconnection

This chapter will give an overview of the Noord River study area, 
and analysis of the problem
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drecht was known for its influence in Dutch art, with artists 
such as Albert Cuyp portraying various scenes of the area 
and river. However, after the 18th century the importance of 
Dordrecht began to wane, as Rotterdam became the main city 
and port in the region. 

From the early 1800s the area began to thrive again with the 
arrival of the industries. The shipbuilding, wood and steel 
industries began to dominate the waterfronts, playing a ma-
jor role in the economic, social and political realm of the area. 
The Noord River – much like similar waterways in the delta 
area – was crucial for the transportation system, with the sur-
rounding town flourishing due to their close proximity to the 
river. 

The shipyards dominated the Noord River, not only their 
visual presence of extremely large cranes, warehouses and 
quays, but also the burning smell of tar and oil, and screech-
ing sound of iron took over the area. Theses industries be-
came the pillars of the local economy, providing livelihood 
and employment for the area, with small towns for the work-
ing class forming around the yards. 

However, due to overseas competition in the 1970s, the in-
dustries began to leave the Noord River, leaving many aban-
doned or vacant lots along the waterfront. The shipyards and 
industries that stayed needed to specialize in order to survive 
and adapt to the changing economic conditions. 
 

Disconnection of area

The inhumane scale of these abandoned industries and 
shipyards now characterizes the Noord River’s landscape, 
leaving behind a legacy of privatization of the waterfront 
and pollution of the river. The decades of industry along the 
waterfront – like many other similar industrialized water-
ways – has impeded much of the Noord’s natural beauty, and 
threatened the fragile ecosystems. As a result, human life and 
architecture have evolved facing away from the river, causing 
a detachment of people to the natural environment, and the 
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Figure 12. Cattle near the Maas, Albert Cuyp, Dordrecht, 1620 - 1691

Figure 13. Industry along Noord River
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The Noord River has been heavily industrial-
ized, predominantly with the shipbuilding in-

dustry

This resulted in the privatization of the water-
fronts

Figure 14. Consequences of industrialization of Noord River diagrams

Industry Privatization
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As well as a large amount of industrial pollution 
and waste, affecting the river health

As a result, people are architecture are de-
tached from the river. This is evident in the way 
everything faces away from the river, which is 

now perceived as a boundary

Pollution Detachment 
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waterfront to become inactive and lifeless (please refer figure 
14 for diagrams). 

My project strongly argues that the Noord is no longer 
viewed as a desirable space, but rather seen as an obstacle 
or boundary, a mere divider of landforms. For an area where 
water was once so entrenched in the culture and livelihoods 
of its inhabitants, the river has now become an inconvenience 
or nuisance – which is a direct consequence of the industry. 

On the 17th of March, during a site visit along the Noord, we 
were guided by local resident Caroline, who confirmed this 
perception. She stated that “people don’t cross to the other 
side of the river, and don’t really know the other side very 
well”, describing how the river is seen as a strong boundary 
between the different areas, demonstrating this disconnec-
tion. 

Tracy Metz also draws on this observation, stating that wa-
ter for the Dutch has become a mere “cliché or marketing 
tool”, having little impact on their daily lives, and only really 
thought about “when inconvenienced”, a notion which is ar-
guably clear along the Noord.

My project was born was born primarily as a response to this 
disconnection. These abandoned shipyards along the water-
front now provide an opportunity for remediation of the area 
and river health, and a chance to create public areas along the 
waterfront to connect people to the river through program 
and design. These sites also provide an opportunity to use 
resilient design strategies, by working with the water rather 
than against it, and proposing architectural solutions that re-
spond to the local water dynamics and environment.

Characteristics of chosen site

This disconnection is especially prevalent in my project site. 
Located along the Noord, the site is currently an abandoned, 
informal industrial site (refers figures 18 and 19). The site has 
no buildings of historical significance, and appears to have 
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Figure 15. Project location in relation to confluence of rivers

Project location
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Figure 17. Existing: natural areas behind site 

Figure 16. Existing: driving down Noord River
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Figure 19. Existing: project site

Figure 18. Existing: project site 
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Figure 20. Site analysis diagrams

Circulation

Road network

Built environment

Water
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been used as more of a scrap storage area.

The site is located 500m away on the river from Dordrecht, 
17km along the river to the world port city of Rotterdam, and 
is very close to the urban residential area of Walburg. The site 
is situated next to both the nature island of sophiapolder and 
the Galgeplaat, and is located very close to the confluence of 
the Noord, Oude Maas and Beneden Merwede Rivers. 

The site has a long edge of 220m that runs along the Noord 
River, making it very visible from both on the river and along 
the other riverbanks. The historic layer of Dordrecht is also 
very visible from the site itself, drawing on the area’s rich 
cultural history. The site is an outer dyke area, with a +NAP 
5m above water level. Therefore the site needs to be designed 
to suit the fluctuating water conditions and the possibility of 
a flood event. Refer to figures 21 and 22 for a scale model of 
the Noord River that was made as part of the group research 
phase, exploring the different height differences of the study 
area, the relationship between the river and landscape, and 
the interaction of the projects along the waterfront.

Although a relatively small abandoned industrial area, the 
site is currently closed off to the public, and exists as a barrier 
to the river and surrounding natural environments. As seen 
by figure 15, the natural areas are surrounded by industries, 
many of them abandoned, blocking the access to the river, 
polluting the waterfront and impeding the natural beauty of 
the site. As a result, the closest urban area of Walburg has 
evolved facing away and detached from the river, shown by 
figure 15, which shows the Ringdijk causing the surrounding 
area to be defined by strong boundaries.

Observations made from the site visit enhanced this percep-
tion, with even the Noord Park to the south of my project 
location appearing to be relatively empty on a warm summer 
afternoon. The project site appeared vast and empty, and de-
tached from the river completely.

However, although the site is actually quite close to the dense 
urban fabric and industrial zones of the area, the site feels as 
though it is in a very dense natural area, surrounded com-
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pletely by nature. When entering the site via car, bike or foot, 
the user needs to progress down a long path surrounded by 
large trees, leaving behind the road, traffic and buildings, 
and already feeling the immersion within the natural envi-
ronment. When entering the site via boat the user again needs 
to get their feet wet, crossing over the river and water, having 
immediate contact with the beauty of the site (refer to figure 
16 and 17)

This immersion within nature becomes a key element in the 
development of my concept design, responding to the site 
problem by designing a building that enhances the experi-
ences of the site and the river. Through its simplicity in plan 
and materiality, the design responds to the water, the trees 
and plants, the wind and sunshine, and allows the natural 
elements of the site to shine, as Tadao Ando states:

“I do not believe architecture has to speak too much. It should 
remain silent and let nature in the guise of sunlight and wind”, 
Tadao Ando, Tadao Ando: Complete Works, 1995
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Figure 22. Group model of Noord River

Figure 21. Group model of Noord River
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Figure 23. Early concept sketch
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The concept

A building shaped by water

“The ultimate meaning of any building is beyond architecture; it 
directs our consciousness back to the world and towards our own 
sense of self and being”, Juhani Pallasmaa, The Eyes of the Skin, 
1994

As discussed in the previous chapter, the legacy of pollution 
and disconnection as a result of the immense industrializa-
tion of the waterfront has caused a detachment of people 
and architecture to the river. The river and waterfront are no 
longer perceived as an attractive space, but rather a boundary 
or obstacle. 

My project was born as a response to this disconnection, us-
ing the abandoned shipyard site as firstly an opportunity to 
remediate the area and provide resilience against rising water 
levels or flood events due to climate change, and secondly, as 
a way to connect people back to the river, through both the 
program and the design. 

As Juhani Pallasmaa states, “architecture relates, mediates 
and projects meanings”15. The concepts for my project draw 

This chapter will refresh the research question, and give an outline 
of the conccept for the deisgn

15. Juhani Pallasmaa, 
1994 
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on this notion, and the way architecture has the capacity to 
facilitate the power and potentials of nature as a form of edu-
cation, experience and remediation. The purpose of the build-
ing – a research institute studying the river – aims to pro-
grammatically connect people to the site, as well as through 
spatial experiences. 

Utilizing the site’s immersion within nature – as a form of 
experience as well as education – the building aims to fit 
within the landscape as a way to engage people with the en-
vironment, and as Peter Zumthor states, to design as building 
“that becomes embodied in the site”16.  The concept aims to 
create atmospheres of the river, and give the building a mean-
ing that is more than just the physical aspects, and to engage 
the user with the river and the natural environment through 
the design. 

Water as unifying element

The program – a public Noord River Research Institute – was 
conceived as way to address the previous research, designed 
to educate people on the fragility of the river, begin to repair 
the decades of industrial soil and water pollution, and set a 
new tone of resilience, remediation and river health for the 
area. 

The design then responded to the program and site, to de-
sign a building that was not just for the study of water, but 
was also shaped by water. The design for the institute is based 
entirely on the site itself, bringing the river into the site and 
creating a resilient landscape that responds to the changing 
conditions of the river water levels. 

Therefore, the concept for the project uses water as the uni-
fying and characterizing element. Water is used as the back-
bone of the project, using the physical properties of water, but 
also the remediating and poetic qualities within the design. 

To refresh the research question:
16. Peter Zumthor, 

1998 
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Figure 24. Early concept collage using multimedia, showing relationship of water and archiecture
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2. Creating a meandering, carving spatial route through-
out the site that has close contact with the site and nature

3. Arranging the program around this central spatial 
route and central water courtyards

1. Bringing the river into the site, and creating space for 
the river

Figure 25. Concept diagrams
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How can a public Research Institute use water as the unifying el-
ement to shape the design, create spatial experiences and connect 
people to the river?

From the research question, four sub-questions for the project 
were created:

- How to design a building that overcomes the challenges of 
the site of industrial pollution and flooding?

- How to create an active and dynamic natural public space 
along the waterfront, to be used recreationally and also as 
part of the interactive learning process?

- Through the interaction and transparency of the building, 
how to transform a private function into a public program, 
educating all the actors involved?

- How to design a building that enhances the experience of 
the river and nature of the site, and provide spatial experi-
ences of water?

Through the research, these sub-questions and aims were 
translated into design concepts, based on the overall theme 
of designing a building that connected people to the natural 
environment of the river, through both the program and de-
sign. These design concepts then guided the design (please 
refer to corresponding figure 27 diagrams): 

1. Bringing the river into the site: creating room for the river and 
allowing for fluctuating water levels. This not only provides 
resilience against flood events, but also begins to remediate 
the soil and water through natural plantings. The waterfront 
then becomes a natural, healthy and changeable space, with 
water levels rising and falling depending on the time of day, 
or year, or even over the course of time.

2. Creation of a spatial route: a meandering spatial route carves 
throughout the site, shaped by the resilient landscape and 
site itself. The route fits within the natural landscape, having 
a delicate and close contact with the natural surroundings. 
This spatial route is designed as a sequence of spaces that 
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takes the user throughout the site and along the length of the 
river, creating a journey of the river, and a feeling of being 
immersed within the natural environment. 

3. Bringing the river into the building: the program is then ar-
ranged around this central spatial route, and river water 
is brought into the building by a water stream that carves 
throughout the floor and a series of courtyards, to provide a 
strong connection between the architecture, nature and site. 
The private stream runs along the back of the building, the 
public along the front, with the spatial route providing the 
central buffer zone and interaction space. This cycle of water 
within the building is not only bringing nature and light into 
the building, but it is also creating central areas of interaction 
between the public and the private within the building.

These concepts are delved into further in the following corre-
sponding chapters, and tested with the design.

Design development 

During early research in the design process I used various 
methods to study, elaborate and explore these concepts. 
These mediums were used to experiment with space and the 
interaction of water, the building and the site. The methods 
shown on the following pages – including collages of existing 
projects, sketching, watercolors and model making – were 
used to explore the ways in which architecture can facilitate 
this close interaction with nature, and enhance the experience 
of the site. Large windows and framed views, water court-
yards, openings, and a subtle treatment of the interior and the 
exterior were all explored as a way to create this connection 
to the environment and landscape.
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Figure 26. Concept collages using existing buildings
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Figure 28. Model study: views and courtyards

Figure 27. Model study: experimentation of materiality
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Figure 30. Sketch study: long corridors within nature of site

Figure 29. Sketch study: framed views of the river
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Figure 32. Model study: water as symbolizing entrance to building

Figure 31. Model study: relationship of water within an enclosed courtyard
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Interaction

PublicEducationInstitute

Figure 33. Concept diagram: interaction of different program streams
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The program

Noord River Research Institute

The program is a Noord River Research Institute. As dis-
cussed in the previous chapters, this area has had a signifi-
cant amount of industrial soil and water pollution due to the 
large amount of industry in the area. This, along with climate 
change and rising sea level predictions, demands a new era 
of change, education and resilience. The institute will breath 
new life into the area, setting a tone of remediation and re-
habilitation of river health through scientific research. The 
institute will also work closely with the remaining industries 
in the area on how to function in a more sustainable way, and 
create a collaborative and unified approach to future water 
challenges.

The institute will integrate the traditional research and ed-
ucation functions with a large amount of public space and 
participation. The project will make accessible to the pub-
lic what is usually a private domain, in order for people to 
learn through experience and interaction about the qualities, 
threats, potential and power of water and the river. The insti-
tute will take a hands-on approach to learning, where users 
are able to visit the site and learn through experience, be that 

This chapter gives an outline of the program of project
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the outdoor wetlands used for recreation, the interactive labs, 
or through the water courtyards. 

The institute is for 200 workers, and will focus its research 
specifically on the conditions of the Noord River, with the 
main topics of water quality, water cycle, wetlands, tidal pat-
terns, soil contamination and local botany. The site will be 
used not only by workers, but also by students, designers, 
water-sector professionals and scientists, to create a collabo-
rative approach and looking for mutual solutions.

The site is designed to be very open, natural and welcoming, 
providing an active and dynamic public space along the wa-
terfront, that can almost be seen as an extension of the sur-
rounding nature.. Along with the usual institute functions 
– labs, workspace, meeting rooms, auditorium, workshops – 
there will also be a gallery, café, restaurant, interactive public 
labs, workshops and gardens that will be open to the public 
and encourage a large amount of use of the site. The water-
front, wetlands and gardens will be open to visitors, but also 
local residents to be used as an extension to the natural sur-
rounding natural areas and recreational space.

Due to the nature of the program – making something that 
is usually private, to be public – it therefore became a major 
aspect in the design concept how to integrate the different 
streams within the building, which will be discussed in the 
following chapters.
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Figure 34. Concept iamge: hierarchy of program
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Figure 35. Site plan (originally 1:1000)
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Located +NAP 500 (5m) above the river water level, whilst 
also being inner dike, the project needed to be resilient to-
wards these conditions. Drawing on the previous research on 
resilience – of working with nature, rather than against it – two 
maxims were developed as part of the concept of the project:

1. Being able to foresee and adapt to scenarios, and re-direct the 
threat into a benefit

Refers to the river water, and how the project will use the 
threat of the rising and changeable river water conditions 
into a benefit by bringing the river into the site. The site is 
designed to flood and change depending on the conditions, 
creating a healthy ecological environment, dynamic public 
space, and resilient waterfront edge.

2. Social and community awareness to deal with changing condi-
tions

Refers to the program and the public use of the site. The insti-
tute will set a new tone for the area of remediation and river 

The resilient landscape

Bringing the river into the site

This chapter addresses the first and second sub-questions: the crea-
tion of a resilient landscape, and active public waterfront
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health, repairing the local ecology, and raising awareness of 
the future of the area with the looming changing conditions 
as a result of climate change. By creating a dialogue between 
separate groups – scientists, designers, engineers, the public 
– the program integrates information and learning to create a 
dynamic and collaborative learning environment.

Both of these maxims will be discussed in greater detail in the 
following paragraphs.

A building shaped by the dynamics of water

The design of the building is shaped by the dynamics of the 
river water. Drawing on the previous research and as a re-
sponse to the first maxim – being able to foresee and adapt to sce-
narios, and re-direct a threat into a benefit – the site was adapted 
to the conditions and various scenarios. 

During a visit to the office Strootman Landscape Architects 
in Amsterdam in April, a lecture was given about this idea 
of “making room for the river”. By providing new trenches 
and streams it gives space for the river to move when the sea 
level is high, and creates a resilient site that is adaptable to the 
changing conditions. As well as providing room for the flow 
of water, it also remediates the plants and creates a healthy 
ecosystem, which then in turn naturally clean the river water 
of toxins. When the water level is low the streams as are then 
dry and able to be used as healthy and natural recreational 
spaces, creating a positive and healthy natural environment. 
The architect spoke about how this is becoming an increas-
ingly effective method for dealing with water management 
in the Netherlands, as it is embracing the threat of water, and 
rather than blocking it out, it is using it as an advantage.

In my project the river is brought into the site through a 
system of trenches and basins, based on yearly water level 
averages and potential flood levels. The data was collected 
from the Dutch government website, in NAP (Normaal Am-
sterdams Peil – the vertical datum used in the Netherlands, 
expressed in centre meters above water level), and is based 
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Figure 36. Water level scenarios diagrams

Yearly average: low tide +NAP 13 Yearly average: high tide +NAP 92

1 per year +NAP 202 1:4000 year flood +NAP 309
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on these different water level scenarios (see figure 36 for cor-
responding diagrams):

Yearly average: low tide +NAP 13
Yearly average: high tide +NAP 92
1 per year +NAP 202
1:4000 year flood +NAP 309

These new trenches carve throughout the site, creating a nat-
ural resilience against any rise in water level by providing 
room for the water to flow and continue its path. The areas 
along the waterfront also create natural wetlands, which ab-
sorb the force of the water, and provide space for a thriving, 
healthy ecosystem, helping to clean the water and soil after 
decades of industrial pollution, and providing a dynamic 
public space along the waterfront.

Changing nature of site

“Architecture emancipates us from the embrace of the present and 
allows us to experience the slow, healing flow of time”, Juhani Pal-
lasmaa, The Eyes of the Skin, 1994

“I want to emphasize the sense of time and create compositions in 
which a feeling of transience or the passing of time is part of the spa-
tial experience”, Tadao Ando, Tadao Ando: Complete Works, 
1995

The resilient landscape therefore creates a site that chang-
es based on tides, daily, yearly and even over the course of 
time, showing very visibly the rising and falling water levels. 
It creates a site that moves with nature itself, showing very 
visibly the effects of the changing conditions of the river, and 
becomes part of the learning experience of the building. It 
also creates different routes for the user throughout the site, 
depending on the water levels, and the contrasts between the 
high and low water level scenarios.

This landscape creates not only a harmonious relationship 
between the building and the natural environment, one that 
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shows the harshness of the river or the changes in seasons, 
but also a sensory experience for the user. The smells of sum-
mer waft through the site, the wind creates splashing water, 
and the sound of animals creates an overall sensory experi-
ence, utilizing the poetic and self-remediating qualities as 
part fo the experience of the site. 
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Figure 37. Plan and views of Luisiana Museum, Denmark (1958)
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“I like the idea of arranging the inner structures of my buildings 
in sequences of rooms that guide us, take us places, but also let us 
go and seduce us”, Peter Zumthor, Thinking Architecture, 1998

In order to have a complete experience of nature, and facili-
tate the resilient landscape, the design of a spatial route was 
created. The spatial route is the core of the design, as it is 
designed as a sequence of spaces that carves and meanders 
throughout the landscape. The spatial route runs along the 
length of the river, being completely immersed within nature, 
encountering the different spaces within the building, and 
taking the user throughout the site.

Much like Jørgen Bo and Wilhlem Wohlert’s Louisana Muse-
um of Modern Art in Denmark, the building aims to fit direct-
ly into the landscape, and link the architecture with the natu-
ral surroundings. The original concept of the museum was to 
create a ranging route throughout the site, with each corner 
and turn placed carefully on top of the existing landscape. 
The plan includes fluid transitions between the interior and 
the exterior, large windows and long corridors that connect 

Spatial route

A close connection to nature

This chapter addresses the third and fourth sub-questions: integra-
tion of public and private functions, and creating spatial experienc-
es of the site
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you to the nature outside, capturing the spirit of the place. 
Jean Nouvel states:

“At Louisiana, each thing is directly felt, and everything is at home. 
The sea is at home, the sky is at home. The artists are at home… 
The visitors are at home. When you walk around the museum, the 
landscape belongs to the museum. The museum belongs to the land-
scape. The buildings belong to this place”, Jean Nouvel17

The design for the institute was based on this same principle 
– to design a building that provided a strong connection to 
the landscape and river, and create an experience of not just 
the program, but also the site. 

Sequence of spaces

As described above, the building is designed as a sequence of 
spaces that takes the user throughout the site, ending at the 
river itself. The spatial route doesn’t just connect the building 
to the site, but also connects the different functions within 
the building, and creates a space for interaction between the 
different streams of programs.

Throughout this experience one encounters various aspects 
of the natural landscape – crossing rivers, fluctuating wet-
lands, native plantings, dense existing greenery – but also 
spatial experiences of water inside the building such interior 
courtyards, light and reflections, or long views throughout 
the site.

The sequence begins at the south of the site, where both the 
ferry or car/bike entrances meet at a path that takes the user 
to the start of the building. Figure 38 shows the view of the 
building from the river, figure 39 from the walking path. The 
experience begins by walking over a stream, and past native 
plantings, already beginning to show the immersion in na-
ture, and creating a sensory experience – the sound of wind 
rustling in leaves, the smell of spring flowering, the feeling 
of splashing water. From the entrance pathway the building 
appears to be at one within the natural environment, viewing 

17. Louisiana Mu-
seum of Modern Art 

website,  2016
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Figure 39. Entrance via pathway, through the natural environment

Figure 38. Entrance via boat and view of building from river
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1. entrance
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4. entrance foyer & reception
5. water source courtyard
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Figure 40. Ground floor plan (originally 1:200)
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Figure 41. First floor plan (originally 1:200)
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Figure 43. Temporary gallery, following the water stream

Figure 42. Entrance courtyard showing waterfall, and framing view of river
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the vastness of the river on one side, and the dense natural 
forest on the other.

The spatial route then takes the user to the entrance of the 
building, which is not just the entrance of people into the 
institute, but also the visual introduction of water into the 
building through a waterfall courtyard, symbolizing the 
source – or beginning – of water within the building. This 
moment is shown in figure 42, which shows the water court-
yard, gallery, and a framed view of the river. 

The user then progresses to the temporary gallery, seen in 
figure 43, which is cantilevering above one of the streams of 
river water. They then move on to the interactive labs, work-
shops, café and talk space. The route ends finishing at the 
river itself with the restaurant, and a framed view of the river 
stretching ahead.  

Satial experience

“A moment of mystery, it might also be called, a moment of trance”, 
Junichiro Tanizaki, In Praise of Shadows, 1977

As stated above, the design of the building is shaped by the 
dynamics of the river water, placed carefully on top of the 
landscape, allowing for a complete interaction with the natu-
ral environment and a framing of the river. 

The design is characterized by the meandering plan of the 
building, the contrast between the solidness of the concrete 
and the transparency of the glass windows, fluid transitions 
between the interior and the exterior, and the green roof. Each 
space within the building is designed to have contact with 
the natural environment, and allow as much natural daylight 
in as possible to create a transparent and healthy work and 
leisure space. 

As the design is shaped around the fluidity and dynamics of 
the water, the plan wraps around the spatial route and down 
the length of the site, ending at the river itself. The program 
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wraps around the spatial route, which is the main circula-
tion route, creating a long experience of the site. Throughout 
the building there are numerous exits, aimed to have a fluid 
transition between the interior and the exterior, with the user 
being able to create their own route by accessing the nature 
outside.

There are three main clusters of buildings, joined by interior 
corridors that stretch out and cantilever over the trenches and 
river, which can be seen in more detail in ground floor plan 
(figure 40) or long section (figure 45). These multifunctional 
corridor spaces hover above the fluctuating water level be-
low, where the changes in river level are made very visible, 
creating a strong connection between the architecture and the 
river. 

Within each of these clusters a central courtyard allows water 
and light into the building, as seen from figure 46, a cross sec-
tion of the central cluster. These courtyards provide the main 
areas of interaction between the public and the private, by 
allowing views into the more private areas, as well as natural 
outside spaces within the building. 

Water travels throughout the building through a route that 
carves into the floor, entering at the beginning of the build-
ing, progressing and leading the circulation, and exiting at 
the end of the building, allowing the water to take its natural 
course. 

The private areas of the institute are designed to enhance the 
transparency of the program by allowing visitors to see into 
the private labs through the courtyards, to also have private 
spaces for functions such as meeting rooms, change rooms 
or common areas. The private institute areas are character-
ized by being two stories, with large stairs that run along the 
window edge of the courtyard (as seen in figure 46), again 
showing movement in these central areas. 

The sculptural qualities of cast in place concrete are used to 
enhance the experience of water, as concrete is a material that 
works successfully with water. The concrete will give the 
building a serene and calm feeling, as well alluding to the 
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Figure 44. Interaction of moving light and water
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Figure 45. Long section (originally 1:100)
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Figure 46. Cross section perspective (originally 1:50)
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Figure 47. Details of project (originally 1:10)
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200mm exposed cast in place concrete roof
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industrial history of the site. Cast in place concrete is used 
to show the craftsmanship of the work, showing light marks 
of formwork, and will weather along with the changing site 
itself. 

The solidness of the concrete will contrast the lightness of the 
black steel framed windows. Large windows provide views 
throughout the site, and further enhance the transparency of 
the building within the site. The large windows also create a 
strong interior and exterior environment, the feeling of sun 
shining in, or of comfort when faced with the often-harsh riv-
er conditions of rain and wind. As can be seen from figure 47, 
the details of the building are seamless, promoting a delicacy 
and relationship between the two main material elements. 

The solid concrete walls are load bearing, and are designed 
to have exposed concrete walls on both sides of the building, 
with insulation placed in the middle. The green roof consists 
of a relatively deep vegetation layer, allowing larger plant-
ings to grow. The floor material is a polished screed, giving a 
variation in material to the building.
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As analyzed throughout this research, the Noord River is 
currently threatened by the looming challenges of a changing 
climate, demanding a new way of thinking about the built 
environment’s relationship to water. The Noord River pro-
vides a testing ground for the development and application 
of resilient design strategies, and an opportunity to propose 
an architecture that works with the water, rather than against it.

During my research I found that the immense industrializa-
tion of the Noord River’s waterfront has caused not only a 
large amount of soil and water pollution, but also a detach-
ment of people to the river and natural environment. My pro-
ject was a response to the problem of this detachment. My 
project used the abandoned former industrial site along the 
waterfront as an opportunity to design based on the dynam-
ics of water itself, and connect people to the river through 
both the program and the design. 

At the start of this thesis I posed the question:

How can a public research institute use water as the unifying el-

Conclusion
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ement to shape the design, create spatial experiences and connect 
people to the river?

I believe that my project responded to the problem by formu-
lating a concept and design that were directly linked to the 
river. In order to connect people to the river, literally as well 
as figuratively, a program and design needed to be developed 
that was public, and that drew specific attention to the river.

My problem stated that people were detached from the riv-
er, so by choosing the program of the Noord River Research 
Institute it was a way to programmatically connect people to 
the river. I believe that the program would provide a strong 
connection to the site, as people are able to visit the site along 
the waterfront, and not just access the river, but learn about 
the river. 

Part of the challenge of the site was the location along the 
waterfront in a flood-prone area. I believe that the system of 
natural trenches and basins – that create room for the river in 
times of need – successfully create a site that is resilient to-
wards the changing weather conditions, and adaptable to the 
fluctuating water levels. This natural landscape also allows 
the site to be used recreationally and part of the institute’s 
learning process, as well as beginning the process of soil and 
water remediation through natural plantings. 

I believe that the first step to connecting people to the natural 
environment is providing a space that allows nature to flour-
ish, drawing attention to the different experiences – light, 
smells, sounds, views, feelings. The design of the building is 
intended to do this, responding to the natural resilient land-
scape, and shaped by the dynamics of the river water. I be-
lieve that the simplicity of the plan allowed for the creation 
of spatial experience of water and the site. Framed views, in-
timate courtyards allowing transparency and light in, used 
of concrete, and fluid transitions between the interior and 
exterior allowed for the nature of the site to come into the 
building, and thus, creating a strong connection between the 
user, the building and the site. 

After developing my design I believe that my project would 
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have benefitted from a further research through the use of 
interview. Although thorough observation was made during 
two separate site visits, I think my design would have bene-
fited from interviews from local residents, who could have 
elaborated on my observations. I also believe that an inter-
view with a scientist could have provided further informa-
tion on the best arrangement for the program when taking 
into consideration the public stream of the building. I also 
think that greater information on the levels of pollution (river 
and soil) of the site would have been helpful, however this 
data was not available for my specific site. 

When reflecting on the design process, I believe my design 
would have benefitted from further research into the sustain-
ability aspects of the building, to have the ultimate goal of 
being an autonomous building. Further research could defi-
nitely elaborate on this.

To conclude, I believe my project addressed the main prob-
lem, and connected people to the river. As Tadao Ando would 
state, the “silent” architecture allowed for the enhancement 
of nature, and thus, through the program and design, con-
nects people back to the river after decades of detachment. 
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