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Abstract
The world’s climate is changing, and will continue to change at rates 
unprecedented in recent human history. Climate change forms one of the 
greatest threats to the current way of living on planet Earth. The increasing 
amount of heat held by the atmosphere of the Earth influences the balance 
of ecosystems and weather patterns on our planet. In particular, our oceans 
and water systems bear the brunt of climate change. 

The consequences of these climatic changes are becoming clearer and 
clearer. Due to climate change global temperatures are rising and weather 
conditions are being pushed to the extreme. Across the world, societies 
are faced with an increasing amount of severe weather events; rising sea 
levels, hurricanes and greater storm surges threaten settlements on the 
interface of land and water. More inland the (built) environment is subject 
to more extreme rainfall in winter and more frequent and longer periods of 
drought in summer. Extreme weather conditions will occur more frequently 
and over longer periods of time than before. We will have to guard our built 
environment against these developments in order to prevent nuisance, 
major damage and casualties.

Resilient design strategies have come to light as a way to adapt to these 
changing climate conditions and are the main theme of this thesis. Climate 
change is an increasingly important and urgent issue in the spatial design 
and planning of our built environment. Our built environment is responsible 
for 40% of the energy consumption and CO2 production in the world and 
therefore plays an essential role in the solution of environmental issues.(1) If 
we could adapt the spatial configuration of our built environment to promote 
resilience it provides an excellent means of both adapting to the adverse 
effects of climate change as well as reducing the emissions contributing to 
climate change.(2) Eventually slowing down the climate change process and 
meanwhile dealing with its consequences. It is a means to prevent, as much 
as to deal with climate-related disturbances.

Dutch authorities have picked up on this trend and are adopting resilient 
strategies as a new paradigm to respond to, and be prepared for the 
uncertainties of climate change. The concept ‘resilience’ is the main topic of 
this thesis and is described as - the long-term capacity of a system to deal 
with change and continue to develop.(3) 

The Dutch have adapted their water safety policy from a strategy of 
resistance to a strategy of resilience. Therefore the Dutch have made a shift 
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Water keeps moving on, 
like the history of our water 
management. New times 
bring new challenges.’

 -  Tineke Huizinga, Dutch state 
secretary for Transport, Public Works 
and Water Management. (6)

in their policy – from keeping feet dry, to living with water – (4) employing more 
adaptive and resilient strategies that aim to create a climate responsive built 
environment that ensures a harmonious relationship between the water and 
the urban environment(5).

The Dutch Delta provided the testing grounds to explore resilient design 
strategies in a spatial design. Throughout its history the Netherlands was 
formed through conflict and harmony between people and water, which has 
made the Dutch landscape a unique living and working environment. The 
responses to the opportunities and threats presented by the sea and the 
rivers have produced the most attractive river towns, dam towns, mound 
villages and landscapes. This adaptation process continued for many 
centuries and is never ending. The rich Dutch water tradition is appropriate 
again today, because climate change, subsidence and rising sea levels are 
demanding new solutions and a new balance between spatial planning and  
water system development.(6)

‘My design picks up and elaborates on these developments. Proposing a Tidal 
Park Visitor Center on Island De Zaag in the New Meuse river. Transforming 
the now misused space along the riverbank into an attractive space for 
recreation and education. The aim of the Visitor Center is to inform visitors 
about the unique flora and fauna that lives on the interface between the 
land and the fluctuating water, and to educate them about the Room for 
the River and overarching Delta programme. By doing so the Visitor Center 
aims to make visitors more aware of the far-reaching implications of climate 
change on the region, and the huge effort it takes to keep the region safe 
and attractive.

In this thesis I zoom in from the Dutch national strategy to promote  
resilience to its regional and local implications. Learning from the resilient 
measures applied on multiple levels along the way. Subsequently I try to fit 
these resilient measures in an architectural design. I propose a design that 
gravitates around designing with water and builing with nature. A building 
that acts as a component of the water system of the island and one that aims 
to be an attractive destination for any interested visitor. The design acts as 
a fresh water factory for island the Zaag replenising the nature on the island 
with fresh water in prolonged periods of drought. 
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7This report represents the completion of my 
thesis ‘Tidal Park Visitor Center, a quest towards 
a resilient architecture’ a research based design 
project under the guidance of Jacob Voorthuis, 
Irene Curulli and Hajo Schilperoort. The report is 
the result of over one and a half years of research, 
study and design. It forms the culmination of my 
study at the Eindhoven University of Technology. 

The thesis has been written as a graduation thesis 
for the graduation studio Resilient Architecture 
of the Master’s program Architecture, Building 
and Planning at the Eindhoven University of 
Technology. 

The studio focuses on the relatively new concept 
of resilience in the field of architecture. The 
graduation process consisted out of two parts. 
The first part was a team effort, the studio as a 
whole made a thorough analysis of the concept 
resilience in architecture. In addition the typology, 
morphology and history of the Noord River study 
area was analysed and mapped. This joint effort 
resulted in the Atlas Resilient Architecture.

During the second phase of the graduation process 
students worked individually. Students were asked 
to investigate, analyse, develop and formulate their 
own vision on resilience. Subsequently they were 
given the task to test and explore the potential of 
these resilient strategies in an architectural design 
that responds to the water dynamics of the River 
de Noord study area.

I would like to make use of this opportunity to thank 
my three professors for their guidance, feedback 
and patience. And would like to thank my family 
and friends for their support, understanding and 
encouragement.

Preface
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13Context
The world’s climate is changing, and will continue to change at rates 
unprecedented in recent human history. Climate change forms one of the 
greatest threats to the current way of living on planet Earth. The increasing 
amount of heat held by the atmosphere of the Earth influences the balance 
of ecosystems and weather patterns on our planet. In particular, our oceans 
and water systems bear the brunt of climate change. 

The consequences of these climatic changes are becoming clearer and 
clearer. Due to climate change global temperatures are rising and weather 
conditions are being pushed to the extreme. Across the world, societies 
are faced with an increasing amount of severe weather events; rising sea 
levels and greater storm surges threaten settlements on the interface 
of land and water. More inland the (built) environment is subject to more 
extreme rainfall in winter and more frequent and longer periods of drought 
in summer. Extreme weather conditions will occur more frequently and over 
longer periods of time than before. We will have to adapt to these changing 
conditions if we want to continue to develop.

Particularly vulnerable to the pressure of climate change are delta areas. 
Historically delta areas have offered a confluence of agriculturally rich  
pluvial flood plains and port shipping opportunities. Deltas have always 
been strategic centres of commerce and trade. Today, delta cities continue 
to develop as hubs of economic and cultural activity while also now serving 
as home to many millions of people across the globe. Trends show that 
urban ports are more and more often displaced outside the built-up area, 
allowing for redevelopment of once centrally located docklands, further 
increasing population density. These great opportunities are also the root 
of the challenges facing delta cities. The combination of coastal and riverside 
location paired with extremely high densities of people and assets make 
delta cities vulnerable to the changing climate. Climate related problems in 
these transition areas are caused by two trends: the rising sea level and more 
extreme water discharge in the rivers draining into the sea due to the more 
frequent occurrence of extreme rainfall. The situation even gets worse when 
sea and river water levels increase at the same time and impact each other.

Introduction

01  Rotterdam Delta Skyline



14 Resilience
Resilient design strategies have come to light as a way to adapt to these 
changing climate conditions.(1) A general definition of resilience - is the 
capacity of a system to deal with change, and continue to develop -  Spatial 
design could play an important role in promoting resilience to cope with 
climate change through the spatial configuration of our built environment. It 
provides a means of both adapting to the adverse effects of climate change 
as well as reducing the emissions contributing to climate change. 

Resilience is the main theme of this thesis. The concept of resilience in design 
not only focuses on the physical characteristics of the architectural object 
but also includes a subtle and more complex dialogue of the architecture 
with its local context. Resilience thinking therefore aims to identify ways 
to thrive within environmental boundaries by working with the natural 
environment. In the first chapter of this thesis the concept resilience will be 
further elaborated by making use of existing literature. In this chapter I tried 
to find the answer to the following questions:

What is resilience?
What can we learn from resilient natural systems?
How could I apply this knowledge to achieve a resilient design?

Site
The Netherlands is a low-lying, prosperous and densely populated delta, 
which is facing challenges caused by climate change. Being one of Europe’s 
drains, the Netherlands is the final destination of major rivers such as the 
Rhine and Meuse. Due to climate change the Netherlands is confronted with 
more water from all directions. In the west, the North Sea level rises, from the 
east, rivers have to cope with a higher volume of rain and melt water from the 
inlands of Europe. In addition, the country has to guard itself against extreme 
rainfall and prolonged periods of drought.

Dutch authorities face the task to identify and develop strategies that enables 
the Netherlands to deal with these changing conditions and continue to 
develop, there is a lot at stake. A breach in the flood defences would have 
disastrous consequences. A Flood event would have a greater impact now 
than 50 years ago. The Dutch population has grown, so there are more 
potential victims and assets. As much as 60% of the Netherlands is at risk 
of flooding, including the largest towns and cities that make up the country’s 
economic centre. Effective protection against flooding – from the sea or 
rivers – is therefore essential.

01 Lu & Stead (2013)
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As a response to the changing (climatic) conditions Dutch authorities have 
developed a national water plan to improve the country’s resilience to heat, 
drought, and (pluvial) flooding. The Dutch authorities have presented this integral 
plan to promote resilience as the New Dutch Delta Programme in 2008. The aim 
of this ongoing programme is to ensure that the Netherlands is and remains 
capable of withstanding the extremes of Nature. Therefore the Dutch have made 
a shift in their policy – from keeping feet dry, to living with water – (2) employing 
more adaptive and resilient strategies that aim to create a climate responsive 
built environment. This is the next big step the Netherlands takes towards a 
resilient, robust and future oriented design of their water system.

This national plan has resulted in a number of regional strategies. For the Dutch 
Rivierengebied authorities developed the Room for the River Programme. The 
space between the dykes in the Dutch rivierengebied currently does not offer 
enough room for all the extra water caused by climate change. This increases the 
chance of future flood events. As a response to this potential threat, the Dutch 
authorities have developed plans to make more room for the rivers, by widening 
the rivers and their stream beds, allowing polders to be flooded and dams to 
be opened, these measures create new pathways for the river and floodplains 
to absorb the force of the water. By working with the water instead of against it, 
this strategy ensures that the surplus water is able to drain away faster and more 
effectively. 

The Dutch authorities take advantage of this opportunity to combine the 
measures for water safety, the river expansions, with goals for the reinforcement 
of the spatial quality of the river landscape. This includes the beautification of the 
urban and rural river landscapes, as well as adding and enhancing recreational 
facilities along the water. Plans include restoring and developing  marshy riverine 
nature to serve once again as natural ‘water storage’ sponges which will enhance 
biodiversity and aesthetic and recreational values. These measures create added 
value to society and turn the threat into a benefit. 

With the New Delta Programme effective, the Dutch are not adopting a wait 
and see approach but are responding pro-actively to the changes in climate 
in the long term, with the goal to make the Netherlands as safe, climate-proof 
and water-robust as possible by 2050.(3) This approach makes the Netherlands 
a pioneer and a leading example at a global level. The second chapter of my 
thesis dives into this New Delta Program with the aim to answers to the following 
questions:

What can I learn from the resilient strategies applied in the Delta Program?
How could this influence my design?



SEA DOMINATED AREA
TRANSITION AREA

RIVER DOMINATED AREA

Rotterdam

Project location
study area

Den Haag

Dordrecht

02  Site location within the Rhine-Muse-Scheldt delta



The Noord River study area, located within the Dutch Rivierengebied, provided 
a testing ground for exploring these resilient design strategies. In the context of 
the New Delta and Room for the River programmes the local authorities in this 
area are proposing plans for a Tidal Park along the riverbanks. The Tidal Park 
concept aims to transform the river into the central spatial structure and public 
space of the region, reconnecting its residents to the river. Island the Zaag is 
an outer-dike island located in the New Meuse river, between the Rotterdam 
metropolitan area and the city of Dordrecht. The island is part of the Tidal Park 
plans and the location I chose for my design. The third chapter of this thesis is a 
thorough analysis of this island, to search for its current strengths, weaknesses, 
opportunities and threats. It seeks answers to the following questions:

What are the current plans on improving resilience in the study-area?
What are the current strengths and weaknesses of island de Zaag in relation to 
resilience?
Where do I see opportunities and how can I mitigate potential threats?

My design picks up and elaborates on the concept of the river as a Tidal Park. 
Proposing a Tidal Park Visitor Center on Island De Zaag. Transforming the now 
misused space along the New Meuse river into an attractive space for recreation 
and education. The aim of the Visitor Center is to inform visitors about the 
unique flora and fauna that lives on the interface between the land and the tidal 
river, and to educate them about the Room for the River and overarching Delta 
programme. By doing so the Visitor Center aims to make visitors more aware of 
the far-reaching implications of climate change on the region, and the huge effort 
it takes to keep the region safe and attractive. The fourth section of this thesis 
consists of the elaboration of the architectural design of the Tidal Park Visitor 
Center and the motivation process behind it. During the design process, 
the following questions were formulated on which this thesis seeks to find 
answers to:

Main Research questions:
How can I design a resilient architecture that forms a system with the natural 
context of Island the Zaag, for the benefit of both architecture and nature?
How could I develop and use nature in the design?
How could the natural water purification process of constructed wetlands shape 
the design?
How could an architecture be designed to enhance the  capacity of the ecosystem 
it is located in to produce services?

17





RESILIENCE2



20 04 Lu & Stead, (2013)
05 TNO (2017)
06 Stockholm Resilience Centre (2017)
07 As cited in Lu & Stead (2013)

What is Resilience?
This chapter proceeds with an comprehensive elaboration of the concept 
resilience.
 
Climate awareness in spatial planning has increased over recent decades due 
to more frequent occurrences of extreme-weather disturbances. Concepts 
as mitigation, adaptation and resilience have become more prominent in the 
light of these developments, as much to prevent as to deal with challenges 
posed by climate change.(4)  

Climate change is an increasingly important issue for spatial planning. The 
built environment is responsible for 40% of the energy consumption and CO2 
production of the Netherlands and therefore plays an essential role in the 
solution of environmental issues.(5) Spatial planning could play an important 
role in promoting resilience to cope with climate change through the spatial 
configuration of our built environment. It provides a means of both adapting 
to the adverse effects of climate change as well as reducing the emissions 
contributing to climate change.

Dutch authorities have picked up on this trend and are adopting resilient 
strategies as a new paradigm to respond to, and be prepared for the 
uncertainties of climate change. The concept ‘resilience’ is the main topic of 
this thesis and is described as - the long-term capacity of a system to deal 
with change and continue to develop.(6) 

The issue of change therefore is a central dimension of resilience, both in 
terms of resistance to change and recovery from it. Resilience is related 
to both preparations to prevent or minimise changes or disturbances and 
actions to deal with the changes once they have occurred.

In addition resilience always refers to the dynamics of systems for instance 
ecosystems, societies or economies. Systems that do not have a stable 
equilibrium but repeatedly pass through four characteristic phases: Growth 
and exploitation (1); conservation (2); collapse or release (3); and renewal and 
reorganisation (4). (see fig. 4)

The shifts between these phases are the result of gradual changes or rapid 
shocks. Using this concept of the adaptive cycle, the notion of resilience can 
be expressed in terms of a system’s robustness and rapidity.(7) A system’s 
robustness is determined by how much disturbance it can take while 
remaining within critical thresholds, whilst its rapidity refers to the flexibility 
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of a system to bounce back after a shock or re-arrange itself into a new stable 
state after a collapse occurs.
 
Recent years have seen a tremendous acceleration of human enterprise. 
During the early 1800s we learned to access and exploit fossil fuels as a 
new source of energy, this brought about dramatic changes at a pace never 
experienced before. The increased pace of just about everything after 
World War II marked a further threshold in humanity’s history called the 
Great Acceleration. While human population tripled, from the one billion 
then to the nine billion we are committed to towards 2050, consumption 
in the global economy grew many times faster. During the last 200 years, 
economic development, international collaboration, technical and social 
innovation, and improved health and wealth have all contributed to boost 
the standard of living of most people. Not surprisingly, the acquisition and 
use of the Earth’s natural resources - as well as the pressure on our climate 
and ecosystems - have also risen dramatically during this period. We have 
been very successful in modifying the planet to meet the demands of our 
rapidly growing population. However the gains achieved by this spectacular 
re-engineering have come at a price... 

Within the same period of time, the Earth’s ecosystems have started to show 
serious signs of fatigue. In 2005, the UN Millennium Ecosystem Assessment 
published the first ‘global health control’ of the world’s ecosystems. The 
diagnosis was clear: the rapidly growing demands for food, freshwater, 
timber, fibre and fuel have changed the Earth’s ecosystems faster and more 
extensively in the past 50 years than ever before. The assessment showed 
that some 60 percent of the ecosystem services that support human well-
being are being degraded or used unsustainably.(8) Human pressure on 
the Earth’s systems has reached a scale where the possibility of abrupt or 
irreversible global change can no longer be excluded. We have entered a 
stage where humanity has become a global geophysical force. The human 
imprint on the Earth has become so great it has led scientists to argue that 
the current geological period should be labelled the ‘Anthropocene’ the Age 
of Man.(9)

It has become increasingly clear that business-as-usual cannot continue. 
Humanity has begun to emit more than nature can absorb and acquire more 
than the Earth’s resources can provide. In other words, we are beginning 
to live off the Earth’s capital, rather than the interest.(10) There is a growing 
recognition and acknowledgement that humans must be seen as part of 
and not apart from nature, and that the delineation between social and 
ecological systems is artificial and arbitrary.

03  scientists have come up with 
planetary boundaries: the nine 
red wedges represent an estimate 
of the current position of each 
boundary. The inner green shading 
represents the proposed safe 
operating space scientists have 
approximated. (source Stockholm 
Resilience Centre)
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Growth and Exploitation

Conservation

Collapse or Release

Renewal and Reorganisation

economy

society

biosphere

 We are the first generation with the knowledge of how our activities influence 
the Earth as a system. And as a result we are also the first generation with the 
power and responsibility to change our relationship with the planet.

“We have to develop a mindset where we 
acknowledge that we are part of this planet, 
not conquerors of it.” - Stockholm Resilience centre (2017)

Resilience starts from the belief that humans and nature are strongly coupled 
to the point that they should be conceived as one social-ecological system. 
This means that in our globalized society, there are virtually no ecosystems 
that are not shaped by people and no people without the need for ecosystems 
and the services they provide.(11) 

In the current situation we are degrading the life-supporting ecosystems on 
which human well-being ultimately depends. It is time to fully realise that 
our societies and economies are integral parts of the biosphere and that 
we fundamentally depend on ecosystems to provide us with a hospitable 
climate, clean water, food, fibres and numerous other goods and services. 

04  The economy and society as systems and integral parts of the biosphere



23The Stockholm Resilience Centre argues that it is high time we reconnect 
to the biosphere and start accounting for and governing the capacity of 
natural capital to sustain development. We have to shift our perception 
– from mankind and nature seen as separate systems to mankind and 
nature seen as interdependent and integral social-ecological systems. We 
have to transform our role on Earth from resource exploiters to resource 
stewards, and strike a long-term balance between human well-being and 
sustainable use of the Earth’s ecosystems. What we need in this process 
are innovations that can increase human well-being and at the same 
time enhance the capacity of ecosystems to provide services. That is 
what resilience thinking and so-called social-ecological innovation is about.

The current problem is that too many of us seem to have disconnected 
themselves from nature and have forgotten that our economies and 
societies are fundamentally integrated with the planet. Resilience thinking 
is an attempt to create a new understanding of how humans and nature 
interact, adapt and impact each other amid change. The Resilience Alliance 
argues that we need to use our innovative capacity to reconnect ourselves 
to the biosphere, and stay within the safe ‘hard-wired’ boundaries of the 
planet in order to safeguard human development in the long term. For this 
to happen there should be a wider recognition of nature’s contribution to 
human livelihoods, health, security and culture. 

“We have to start working with instead of 
against nature.” - Twan Lavrijssen (2017)

If we move back to spatial planning I argue that city and nature have been 
treated as two separate worlds for a very long time. Spatial planners have 
employed an arbitrary separation or even contradiction of city and nature. 
Making an expansion to a city was like replacing a patch of green with a 
new patch of red. In the city we live, reside and built, beyond its borders the 
landscape must remain empty for nature to develop. Where urban functions 
appear, nature disappears, so is the thought. 

Nature however doesn’t stop at the city’s edge, the city is an integral part 
of nature and its green blue-green networks should run through it. These 
green blue networks could function as lungs and public space for their urban 
surroundings, and could help to alleviate climate change induced problems. 
I take on a different interpretation and propose a model in which city and 
nature do not exclude one another, but need and reinforce one another.
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could work out in the benefit of both of us, especially because in our modern 
landscape, nature is dependent on the possibilities and limitations which 
have largely been created by mankind.

In essence the development of nature in the Netherlands is an artificial 
process, an expression of our culture. This also means that the ‘where and 
how’ -choices regarding the development of nature have become subject 
to architectural consideration. Architecture and nature have become so 
intertwined in our cultural landscape that nature management has become 
an architectural task and challenge. 

The complex and largely man-made Dutch Delta area cannot be represented 
anymore as a series of medium size cities located in a vast open landscape, 
today the Delta area cannot be simplified with this opposition. I have used 
‘the Carpet Metropolis’ model introduced by Willem Jan Neutelings in 1990 as 
a conceptual framework to analyse the study area. Mr. Neutelings describes 
the Dutch Delta as a vast carpet of spatial fragments. Each fragment is 
filled with a specific program and has a specific spatial structure. In this 
spatial carpet the delineation of city and landscape is lifted. The spatial 
environment is therefore represented as one continuous field of cultivated 
patterns, a collage of fragments in a vast urban landscape. 

In this model spatial planners can only operate by transforming fragments in 
the field. The Carpet Metropolis is a transformation model, a field in constant 
development. The art to successfully operate in this forcefield is to place 
new programs in such a way that it results in a new equilibrium which will 
improve the quality of the entire carpet. Within the framework of resilience I 
was inspired by this last sentence: operating in a forcefield with the intention 
to improve the overall quality of the spatial environment, and not just 
focus on your own spatial fragment. To look beyond boundaries and form 
interconnected networks.

In the following chapters I challenge the separation of the two worlds society 
and nature and try to reconnect them. In a well thought of configuration, city 
and its natural surroundings could be found to reinforce one another. For 
example, in the area of spatial quality in urban planning and architecture, 
urban water management, (nature could provide water storage and water 
purification for example) biodiversity, and many more. The main research 
question therefore is:

How can I design a resilient architecture that forms a system with the natural 
context of Island the Zaag, for the benefit of both architecture and nature?
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05  The study area as Carpet Metropolis





27

DELTA CONTEXT3



28 12 De Vries, J. M. (2000)
13 Lu & Stead, (2013)

To answer this question we have to know the context in which we want to 
operate. This chapter will provide an introduction to the issues that are 
brought forth by climate change and the consequences for the Netherlands. 
It will include a concise account of the developments in the ongoing battle 
of the Dutch against the water and the recent shift towards more resilient 
strategies.

No element is so closely linked to the Dutch cultural identity than water. For 
centuries, spatial planning in the low-lying Netherlands has been a matter 
of separating and maintaining the separation between land and water. The 
sea and the rivers have shaped the Dutch identity and the country itself: its 
nature and landscape, its prosperity and economy, and the way it is governed. 
(water boards; the polder model).(12)

The struggle against the sea began the moment the first inhabitants settled 
in the Netherlands. From building refuge mounts, to which to fled to during 
high water, to dike-rings and polders, the Dutch have employed various 
advanced systems to reclaim and defend the land from the sea. 

The history of the Dutch spatial adaptation to water is punctuated by major 
flood events that have caused profound change in the spatial configuration 
and water safety policies of the Netherlands. In the twentieth century multiple 
major flood events occurred that led to significant institutional changes and 
the reframing of policy and systems.(13)  

For the most part in history the danger stemmed from the sea. A large storm 
surge in 1916 led to the construction of the Afsluitdijk. The famous Delta 
Works were constructed as a response to the devastating North Sea Flood of 
1953. The ‘Watersnoodramp’ made a deep impression on the whole country. 
Two weeks after the event the Dutch government formed the first Delta 
commission to make sure that a disaster like that could never happen again. 
On the recommendation of this comity, the Delta Works were constructed 
in the following decades. (see fig. 06+07) After the completion of these civic 
engineering marvels it was widely assumed that the Dutch had succeeded in 
taming the water. The Afsluitdijk (Enclosure Dam) and the Delta Project had 
rendered the sea harmless.

In 1993 and 1995, however, flooding hit the Netherlands from behind its 
defences. The Dutch rivers swelled to unprecedented levels, with nigh on 
catastrophic results. In 1995 large tracts of farmland were inundated. While 
no serious floods occurred in the end, the shock of the events sparked 
debates about the Dutch tradition of “fighting” the water. (14)

The Delta Context in times of climate change

06 Flooded area during the North Sea  
flood 1953

07 Delta Works finished in 1997

Legend
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Sweet water
Delta work intervention
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This led to a second period of policy reframing: The floods were a wake-up 
call to give back to the rivers some of the room we had taken. As Harold van 
Waveren, a senior government adviser, recently explained in the New York 
Times:

“We can’t just keep building higher levees, because we will end up living 
behind 10-meter walls,” he said. “We need to give the rivers more places to 
flow. Protection against climate change is only as strong as the weakest link in 
the chain, and the chain in our case includes not just the big gates and dams 
at the sea but a whole philosophy of spatial planning, crisis management, 
children’s education, online apps and public spaces.” (15)

The Dutch have been able to put climate change adaptation high on the 
public agenda without suffering a disaster in many years because they have 
shown the benefits of improving public space — the added economic value 
of investing in resilience. “It’s in our genes, Water managers were the first 
rulers of the land. Designing the city to deal with water was the first task of 
survival here and it remains our defining job. It’s a process, a movement.” (16)

Dutch authorities realised that keeping the water out is not a sustainable 
option in the long run. The employed strategy of pumping water out of 
polders has resulted in a landscape of inverted bathtubs. As Cees van 
Vleeken, director of the LOLA landscape architects office, describes in the 
book Sweet & Salt authored by Tracy Metz:

“There is a change going on in the Netherlands’s relationship with water. To 
begin because the current system is running at its limits. The land is subsiding 
and waterways are protruding meters above ground level - it’s a strange and 
very Dutch sight to see boats glide over your head in invisible water. The 
inverted bathtub is getting deeper: the land sits in a bathtub and the water is 
splashing along its edges. To keep the land dry, the Dutch continuously pump 
water out of their polders. This causes the underlying peat soil to oxidise 
resulting in the further subsidence of the soil. ‘The Dutch system of keeping 
polders dry by pumping water out is in the long run a race to the bottom” (17)

This period of review led to a paradigm shift in policy from “keeping feet dry” 
to “living with water”, which involved employing more adaptive and resilient 
strategies that work with the water, rather than against it (18) - employing 
more adaptive and resilient strategies that aim to create a climate responsive 
built environment.

08  Water levels are rising while the 
ground is subsiding.
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At a national level, keeping the water out made way for a vision in which 
the water is getting more space. In the context of the Dutch Rivierengebied, 
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 rivers and wetlands to absorb the force of the water. thereby 
allowing the water level to fluctuate without causing damage. In urban areas 
water is also given more space; innovative measures are taken to delay, store 
and infiltrate water during downpours, and amphibious residential areas are 
being planned in, on and along the water. These measures create high quality 
and natural green blue networks, increasing the quality of life for residents as 
well as mitigating the threats of climate change. 

Without the Dutch’s sophisticated water management strategies of dams, 
dykes and pumping systems, almost a third of the country would be 
submerged under water. 26% of the Netherlands is located below sea level, 
and a further 29% on top of that is vulnerable to flood events (see fig 10). 
Therefore out of necessity, the Dutch have a history steeped in the adaptation 
to water, and have become internationally renowned for their innovative and 
ground-breaking water management skills and strategies.

Climate change continues to threatening the Dutch flood defences. Climate 
change has shattered the comfortable illusion of having the water under 
control. The Dutch now realize that they cannot simply use any land for any 
purpose, since rising sea levels, higher river flood levels, falling water tables 
and salination have thrown something of a natural spanner into the works of 
the 20th century ‘water machine’. (19) 

At the start of the 21st century, we could however wonder whether being 
deprived of the option of indiscriminate land use is actually a problem. It 
provides an excellent opportunity to augment the diversity of our landscape, 
now that we are obliged once again to carefully consider differences in 
the subsurface and the power of the water.(20)  Spatial planners, in the 
Netherlands especially, have to consider the water system as a blueprint 
on which to intelligently design on and add to. In my opinion, the natural 
geographical subsurface and its blue green arteries should always be on the 
highest spot in the design hierarchy, and should form the starting point or 
‘blue print’ for any (resilient) design. Only after understanding and adapting 
to the underlying natural subsurface we as spatial planners can truly make a 
resilient design. This starts with intelligently fitting in our man-made networks 
and functions into the natural network systems. We should stop to do it the 
other way around, putting human interests on the top spot of the hierarchy, 

09 The layer approach
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10 Threats and flood-pone areas in the Netherlands - source PBL (2009)
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in the long run only leads to unsustainable solutions. Instead of forcing our 
will on the natural environment we should look for solutions that work with 
it, this will in the end be in our own interest. We have to find innovative ways 
of applying the water system’s planning principles in enriching cities and 
landscapes. New perspectives arise by combining the technical requirements 
of water management with an area’s spatial planning programmes into a 
single integrated spatial design issue. (21)

As said the Netherlands will experience the consequences of climate change 
in the near future. If Dutch authorities don’t take action now, consequences 
could be catastrophic. Climatic changes are increasing the likelihood of 
flooding, waterlogging and other water-related problems in the Netherlands. 
A breach in one of the Dutch dike-rings for instance would have serious 
disruptive consequences for the entire country. The economic, societal and 
physical stakes are great and will only continue to grow. Is that a reason 
to panic? No, Global warming and the consequent sea level rise are slow 
processes that happen gradually, this gives us the time and the opportunity 
to make adjustments.

The icons of the Dutch battle against the water until now were all built in 
response to disruptive flood events. This will change, the government is no 
longer waiting for disasters to occur; instead, they are taking measures 
now to ensure the Netherlands keeps one step ahead of any possible 
disaster. This has led the Dutch government to initiate a second National 
Delta Programme in 2010. The aim of this new Delta Programme is to make 
the Netherlands as safe, climate-proof and water-robust as possible by 2050 
with an outlook to the 2100. In the most simple sense this means preparing 
the country for a expected maximum rise in sea level of 100 cm by 2100, 
based on various scientific climate scenarios. (22)

With this New Delta Program in operation the Dutch are no longer adopting 
a wait and see approach but are anticipating and responding pro-actively 
to the changing climate. This pro-active approach of looking ahead to the 
end of this century and making sure that current measures fit in a long-term 
strategy of climate adaptation is unique. This allows the Dutch to combine 
flood safety and water security with other interests, such as economy, spatial 
planning and nature, while being flexible enough to adjust the adaptation 
strategy to changing views on the impact of climate change. This turns 
the threat into a benefit. The planning period will see realistic measures 
being implemented that address the challenges in the short term and leave 



33sufficient options open for taking further steps in the longer term. This 
adaptive approach makes the Netherlands a pioneer and a leading example 
at a global level.

As reporter Michael Kimmerman concludes in the New York Times: “In the 
waterlogged Netherlands, climate change is considered neither a hypothetical 
nor a drag on the economy. Instead, it’s an opportunity.” (23)

The Dutch Delta Programme focuses on three main topics: 

1.  Water Safety 
The Delta Decision on Water Safety is focused on new stricter water 
safety standards. These standards were set using a risk-based approach 
that takes into account both the risk of flooding and the possible 
ensuing consequences. The scale and scope of the consequences 
determines the level of the standard. Flood protection in the 
Netherlands will be substantiated in a robust manner by focusing on 
three layers: 
 
Layer 1: Taking measures to prevent flooding. (like constructing or 
reinforcing dykes, sand replenishments along the coast, and creating 
more room for rivers) 
Layer 2: counteracting the consequences of flooding through water-
resilient spatial planning. 
Layer 3:  counteracting the consequences of flooding through 
emergency management. (think of preparing evacuation plans and 
educating people on how to act in the event of a flood)  

2. Fresh Water Supply  
Freshwater may become increasingly scarce in our country as water 
consumption increases and the climate changes. Some 15-20% of our 
economy depends on clean freshwater. Rising sea levels, declining 
river discharge in the summer, prolonged droughts and penetrating 
saltwater through rivers and groundwater put pressure on the 
freshwater supply of the Netherlands. This leads to adverse effects on 
drink water supply, agriculture, shipping and water-related economic 
sectors. The Delta Decision on Fresh Water Supply ensures that our 
freshwater supply is kept up to standard by optimizing the fresh water 
distribution in the main and regional water systems.  

11   Multi-level safety: 
Layer 1: preventing floods wherever 
possible with solid dykes, sand 
replenishment, and more room for 
rivers; 
Layer 2: containing the impact of 
a flood, by water-resilient spatial 
planning; 
Layer 3: good disaster control, in 
the event that a flood should occur 
nonetheless.

1

2

3
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Dutch Delta Programme

Water Safety Fresh Water Supply Spatial Adaptation

www.roomfortheriver.com
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How we are making room for the river

current projects

additional reduction 
achieved in water levels 
for neighbouring projects 
means implementation  
no longer required

Deepening summer bed
The river bed is deepened by excavating 
the surface layer of the river bed. The 
deepened river bed provides more room 
for the river.

Strengthening dykes
Dykes are strengthened in areas in which 
creating more room for the river is not 
an option.
 

Lowering groynes
Groynes stabilise the location of the river 
and ensure that the river remains at the 
correct depth. However, at high water 
levels groynes can form an obstruction to 
the flow of water in the river. Lowering 
groynes increases the flow rate of the 
water in the river.

Water storage
The Volkerak-Zoommeer lake provides for 
temporary water storage when exceptional 
conditions result in the combination of a 
closed storm surge barrier and high river 
discharges to the sea.

High-water channel
A high-water channel is a dyked area 
that branches off from the main river 
to discharge some of the water via  
a separate route.

Depoldering
The dyke on the river side of a polder is 
relocated land inwards and water can flow 
into the polder at high water levels.

Dyke relocation
Relocating a dyke land inwards increases 
the width of the floodplains and provides 
more room for the river.

Lowering of floodplains
Lowering (excavating) an area of the 
floodplain increases the room for the river 
during high water levels.

Removing obstacles
Removing or modifying obstacles in  
the river bed where possible, or modifying 
them, increases the flow rate of the water 
in the river. 

Measures to prevent flooding Measures to ensure fresh 
water supply

Measures to limit the 
consequences of Climate Change



353.  Spatial Adaptation 
In order to reduce the vulnerability of built-up areas to extreme weather 
conditions and the impact of a potential flood, climate-proof and 
water-resilient planning must become a self-evident element in spatial 
(re)development. The government creates awareness by mandating 
municipalities to perform stress tests, and supports measures through 
incentive programmes. The central government will ensure that 
national vital and vulnerable functions, such as power plants, will be 
flood-proofed. The aim of this programme is to better align the spatial 
composition of the Netherlands with the changing climate.

In conclusion the Dutch are actively preparing for climate change, throughout 
the years they have adapted from a strategy of resistance to a strategy of 
resilience. The Delta Programme is the Netherlands new national climate 
change adaptation strategy. It forms the next step towards a resilient, robust 
and future oriented design of the Dutch national water system. The plans 
create more space for retaining, safely storing and responsibly discharging 
water, ensure effective protection against floods and prevent damage 
caused by pluvial flooding and drought. Furthermore the programme aims 
at achieving good water quality and a healthy ecosystem as the basis for 
welfare and prosperity. In addition to more security, the employed strategies 
also lead to improved urban and landscape planning, linking the water issue 
with other spatial development issues in the Netherlands. This is done in 
such a way that added value is created for the environment, for the ecology 
and the economy turning the threats of climate change into a benefit.

Another essential element of the Delta Programme is the “Monitoring, 
Analysing, Acting” system, an adaptive delta management concept developed 
within the context of the Delta Programme. Responsible authorities are 
continuously looking ahead to the taskings that face them, are jointly setting 
down the measures required, and are persistently checking whether they 
are working at the right pace and in the proper direction. This enables the 
Netherlands to continue to develop, while acknowledging the uncertainties 
regarding climate change and socio-economic trends. The iterative process 
continuously runs through the following steps:

• “Analysis”: analysing the impact of climate change for the various functions 
in an area in the period up to 2050 (looking ahead to 2100);

• “Ambition”: setting concrete goals for improving water-resilience and 
climate-proofing in the period up to 2050, and formulating an appropriate 
strategy to achieve these goals;

• “Action”: setting down the goals and the strategy in, for example, 
policy plans, legislation, regulations and programmes pertaining to 
implementation, management and “major” maintenance.

12  The three pillars of the Delta 
Programme
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1216. Perspectives for the climate proof delta cityRotterdam Climate Change Adaptation Strategy120
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37In the end the Delta programme provides an integral coherent vision for the 
entire country. For the sea and rivers, for the fresh water supply and the 
opportunities they present. Because in the Dutch Delta abounding in water, 
everything is related, the solutions form an interconnected network system 
with built in redundancy.

One fundamental question stood at the centre of the Delta programme:
What kind of country do we want to live in a hundred to two hundred years 
from now? How can we create the conditions that will make this country an 
attractive place to live, work, invest and recreate in for many generations to 
come? The Dutch are realising these conditions today. 

Lessons Learned:
The measures taken in the new delta programme show that designing with 
water and building with nature are the first steps towards a resilient design.  
These two aspects will form the core of my design. 

The so-called ‘blue-green adaptation’ is an upcoming trend. Several cities 
have incorporated dfferent types of green measures as an important part of 
their adaptation strategies. Most delta cities are now highly urbanised and 
densely populated areas. While in the early day’s marshes and mangroves 
were often part of natural flood protection systems that contributed to the 
resiliency of deltas and delta cities, these natural climate buffers gradually 
disappeared during the urbanisation of these areas. Now these ecosystem 
services are rediscovered and recognised as essential elements in building 
resilient cities and designs. (24)

Furthermore I think a resilient design should be robust and show redundancy, 
Robust systems include well-conceived, constructed and managed physical 
assets, so that they can withstand the impacts of hazard events without 
significant damage or loss of function. Redundancy anticipates on potential 
failures in systems, and refers to spare capacity purposely created within 
systems so that they can accommodate disruption, extreme pressures or 
surges in demand. It includes diversity: the presence of multiple ways to 
achieve a given need or fulfil a particular function. Like the multi-layered 
flood prevention approach, if the first layer fails, the second takes over.

14  Climate adaptation measures 
(source Rotterdam Climate change 
Adaptation Strategy)

Climate change adaptation
Adaptation to climate change is the 
process whereby society reduces 
its vulnerability to climate change or 
whereby it profits from the opportunities 
provided by a changing climate.

24 City of Rotterdam (2013)

13  climate adaptation diagram 
(source Rotterdam Climate change 
Adaptation Strategy)
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SITE LOCATION4



40 The Noord River study area provided a testing ground for 
exploring these resilient design strategies. Once an important 
trade route, the Noord river has undergone significant 
transformations throughout its history, from marshy wetlands 
to a thriving centre of the shipbuilding industry. However, 
the decline and exodus of the shipbuilding industry to low-
wage countries has resulted in an abundance of abandoned 
lots along the river, causing the waterfront to be inactive and 
lifeless.

The decades of industrialization 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 of the area. The industries have 
left behind a legacy of privatization of the waterfront and 
pollution of the river. This has resulted in a decrease of the 
spatial quality of the river landscape and caused a detachment 
and disconnection of people to the natural environment. As a 
result, human life and architecture have evolved facing away 
from the river.

More human activities have impeded the quality and services 

provided by the river landscape. Throughout history we have 
been creating hard boundries confining the rivers between 
higher and higher dikes giving water and riverine nature less 
and less room.

Local authorities in this area are now implementing the 
necessary water safety measures of the room for the river 
programme and are counteracting this trend. They have 
developed a concept for a continuous Tidal Park spanning 
from the Nieuwe Waterweg in the West to the top of the Noord 
river in the East. The north riverbank of this water stretch 
is accompanied by a continuous zone of tidal parks, strung 
together by a green dike. 

This Tidal Park Concept will form a so-called ‘Nature Based 
Flood Defence’ system for the local Rijmond Drechtsteden 
area. Nature Based Flood Defences, or NBFD’s in short use 
dynamic processes in nature and ecosystem services to reduce 
the risk of flooding. The use of nature for social functions such 
as water safety is also called ‘building with nature’ or ‘eco-
engineering’. The NBFD is aimed at conserving and restoring 
ecosystems, such as tidal marshes, and willow swamps with 

The Site

15 Tidal Park Concept
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16 From the river confined by hard man-made boundaries

17 Towards a ‘soft’ riverine landscape that serves as a water buffer

18 Decline of tidal nature caused by human action
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19 The river as a Nature Based Flood Defence system - source De Urbanisten
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44 the purpose of making natural barriers, breakwaters or buffers that protect 
the hinterland from flooding.

The Rijnmond Drechtsteden authorities are restoring strengthening and 
creating new marshy riverine landscapes to serve once again as natural 
‘water storage’ sponges that hold, store and slow-release water. In this way 
local ecosystems are restored, strengthened, and created in such a way that 
they serve as a flood protection system. In addition the plans safeguard 
biodiversity, improve the spatial quality of the river landscape and provide 
opportunities for leisure, creating added value for the local communities. In 
its turn this creates a broad social support base for the implementation of 
the otherwise far-reaching water safety interventions.

Motivating the choice of location
For the location of my design I searched for a site with a challenge. In the 
low lying Dutch Delta, the first areas where we will need to adapt to changing 
climate conditions are outerdike areas. These areas are unprotected by 
dikes and will most likely be the ones most frequently affected by the rising 
sea levels and greater fluctuations in river discharge. Areas where adaptive 
design measures are necessary and could thrive.

Moreover, I searched for an area were nature and the man made world did not 
seem to be in harmony. I stumbled upon an island, half occupied by industrial 
functions and half occupied by a protected nature reserve. In my opinion spatial 
planners have been thinking in functional compartments for way too long 
and we need to adapt to a more sensitive confluence of nature and man-
made constructions or functions. This island provided a really good example 
of a man occupied part with a hard boundary towards the more natural part. 
In addition a wastewater treatment plant located on the island, also drew my 
attention to this one area, island de Zaag.

Island the Zaag is an outer-dike island located in the New Meuse river, 
between the Rotterdam metropolitan area and the city of Dordrecht. The 
island is part of the larger Tidal Park plans and the location I chose for my 
design. The island is located in the waterstretch that spans from the New 
Waterway in the West, to river De Noord in the East. This waterstretch is one 
of the last riverarms that is under the influence of the tides, and therefore 
offers unique natural values. The estuarine dynamics of fluctuating water and 
the gradient of fresh, salt and brackish water offer rich conditions for unique 
flora and fauna to thrive. The water level at island De Zaag still fluctuates by 
around one metre. In order to create more awarenes for the flood protection 
measures and the unique nature this area provides, a Tidal Park Visitor Center 
is proposed. The design aims to become a destination in the Tidal Park plans 
and offers the authorities involved in the Delta and Tidal Park programmes a 
space to ventilate their plans to the public or other interested parties.
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20  Site location within the Study area
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Island de Zaag
General introduction
Island De Zaag is part of a group of outerdike areas between Krimpen a/d 
IJssel and Krimpen a/d de Lek that form a natural and geographical unity. 
The island itself consists out of three smaller merged islands. Two man 
heightened parts ‘De Hoge’ and  ‘Kleine Zaag’ with an average hight of +3.0 
metres above mean sea level (NAP) and a lower part ‘De Grote Zaag’ with an 
average hight of +1.2 metres above mean sea level. (see fig. 23)

The municipality of Krimpen aan de Lek has chosen island de Zaag to be one 
of the new tidal parks in the bigger Rijnmond Tidal Park Concept. Municipal 
authorities have made plans to improve, strengthen and expand the tidal 
nature on the island. The ‘De Grote Zaag’ area is being transformed into a 
freshwater area under influence of the tides or ‘zoetwatergetijdengebied’. 
Rijkswaterstaat is currently developing  a system of reed creeks on the low 
lying south side of the island to again allow water to move in and out of the 
area. This will create the conditions for a healthy new freshwater ecosystem 
to develop. Furthermore the municipality is developing a tidal nature hiking 
trail to draw more visitors to the nature reserve, improving the islands 
recreational value. (see fig. 24+25+26)

Island de Zaag boasts a sample card of the Dutch Delta landscape and 
with the right interventions could be an attractive area to learn about tidal 
nature and the ecosystem services it provides. Together with the other tidal 
parks along the north bank of the New Meuse river a recreational system of 
interconnected tidal parks is created that will help raise awareness among local 
residents about the dynamics of the river water levels and the unique flora 
and fauna it offers. This new wet landscape will not only contribute to water 
safety and create chances for the development of nature and recreation, it 
will also improve the ecological quality and biodiversity of the river. The newly 
created tidal parks form ecological steppingstones, resting areas with clean 
water that allow salmon ,sturgeon and migratory birds to again find their way 
from and to the sea. These blue-green networks reinforce the resilience of 
our built environment and improve our capacity to ride through shocks.

21  Island de Zaag bird eye view
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22  Tidal Park: 
waterlevels 
+salt gradient

23  Island de Zaag 
build up
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24 Island de Zaag - Old situation 25 Island de Zaag - situation after developments

26  Island de Zaag: 
letting the water in



50 The next step in the process was to analyse the island. I have looked at the 
island in two ways. First I have looked at the island through the glasses of the 
Delta programme searching for issues were I could improve resilience. And 
secondly through the glasses of a spatial planner looking to improve the spatial 
quality of the island. After visiting and analysing the island I have made the 
following observations:

Deltaprogramme related observations:
• Water: Flood risk on island de Zaag is minimal, all human functions are 

located on the heightened ‘Hoge Zaag’ part of the island, 3.0m above 
NAP. The waste water treatment plant located on the island however 
is a vital and vulnerable function that could use extra protection. 
Flooding does not pose a threat for the low lying natural part of the island, 
this part is occupied by water resilient tidal nature that thrives in the 
fluctuating water .

• Heat: The rich tidal nature on and surrounding island the Zaag is vulnerable 
in prolonged periods of low river discharge and drought. 

• Ecology: The waste water treatment plant on the island currently discharges 
effluent of low ecological quality directly into the New Meuse river. With extra 
effort, this water could be reused in its own area. By employing constructed 
wetland that purify the effluent, the water could be used to feed the tidal 
nature in prolonged periods of drought or be re-used as industrial water, 
preventing the use of fresh water for that purpose.

Spatial quality related observations:
• In the current situation, the industrialised northern part of the island is a 

cluttered unwelcoming area that acts as a barrier for people who want to 
visit the tidal nature on the southern part of the island.

• The waste water treatment plant is a closed enclave on the island, with hard 
unwelcoming boundaries.

• The car scrapyard on the island does not match with the intentions of the 
municipality to develop the island into a recreational destination.

In the current situation, the industrialised northern part of the island is a 
cluttered unwelcoming grey area that acts as a barrier for people who want 
to visit the tidal nature on the southern part of the island. I propose an spatial 
intervention were the unfitting carscrapyard is removed. Its plot provides the 
space to create an attractive entrance area for the natural beauty of the island. 
The goal of the design is to create a welcoming entrance area that works with its 
natural surroundings. Combining designing with water and building with nature 
the goal is to create a constructed wetland system that purifies the effluent of 
the existing WWTP to make it suitable for re-use on the island.
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52 Instead of directly discharging and quickly releasing the waste water in the 
river, it is retained in a system of constructed wetland, were it will be purified. 
After the purification process the water is fed to the reed creeks slowly 
discharging the water back to the river.

In order to get to know the spatial requirements of a water harmonica system 
a case-study was conducted. Fresh water factory ‘The Groote Lucht’ provided 
a prime example. In this example the effluent of waste water treatment 
plant ‘De Groote Lucht’ is fed through and purified by Water Harmonica ‘De 
Rietputten’. The processes in this constructed wetland system purify the 
effluent of the WWTP to make it suitable to perform a function in the water 
management of the Delfland polders. In this case the supply of fresh water 
is used to the flush and renew the water of the Krabbeplas lake that is used 
for swimming in summer. The fresh water supply of the water harmonica 
continuously renewes the water in the lake ensuring a good swim water 
quality also during hot and dry summers.

Lessons learned
Water harmonica’s are constructed wetland systems that use natural 
processes to purify water of WWTP’s. The effluent of an existing WWTP is 
brought into a water harmonica, a constructed wetland system that is 
purposely designed to optimise its purifying function, to further improve 
the quality of the purified wastewater (effluent). The wetland system turns 
the effluent into more natural biodiverse and liveable water. A well-designed 
water harmonica system changes the composition of the effluent in three 
ways:

• the monoculture of suspended bacteria from the ‘Activated sludge’ 
process is turned into water with more natural suspended matter, rich in 
(micro)biodiversity. This happens in a dapnia pond.

• Reed beds further remove pollutants and surplus nutrients from the 
effluent.

• And as a final step a more natural oxygen dynamic is brought back into 
the water, the effluent of WWTP’s is generally very low in oxygen.

Constructed wetlands can be used as part of decentralised wastewater 
treatment systems and are a robust and “low tech” technology with low 
operational requirements. Constructed Wetlands can be used for the 
treatment of various types of wastewater, and play an important role in 
many ecological sanitation (ecosan) concepts. The constructed wetlands 



53are shallow, watery areas with a high productivity, large biodiversity and a 
great buffering and purifying capacity. The water harmonica in my design 
fulfils the function of spatially connecting the man-made ‘Hoge Zaag’ with 
the more natural ‘Grote Zaag’, in addition the constructed wetland system 
combines the ambitions to purify the effluent of WWTP ‘De Groote Zaag’ with 
the development of nature and even provides recreational value through 
the large biodiversity of waterplants used in the process, furthermore the 
wetlands forms an opportunity to educate people about the ecosystem 
services nature could provide for humanity.

31 Case-study: Water Harmonica Rietputten
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56 Before moving on to describe the design, a quick summary of the 
aforementioned design goals results in the following ambitions:

The Design

    SUMMARY DESIGN GOALS:

• Designing with water: 
The aim is to design a water harmonica or constructed wetland 
system. This system combines ambitions of water safety with 
improving the local water quality and works with the surrounding 
nature to retain, store, purify and slowly discharge the water of the 
man-made waste water process in the new Meuse river. In addition 
reusing the waste water increases the water efficiency and self-
sufficiency of the island de Zaag.

• Building with nature: 
The aim of the design is not to only functionally implement this 
constructed wetland system on the island but to make it part of 
the visitor experience, in addition to serving the social functions of 
providing flood protection and purifying the water, the wet nature 
also aims to create an attractive green entrance area, showcasing a 
sample card of delta nature. This will improve the recreational value 
of the island and will pull people towards the more natural tidal 
nature of the island. Visitors will in this way experience a gradient of 
constructed nature becoming more loose towards the more natural 
reedmarch floodplains of the island.

• Program 
I want to propose a public function, after years of privatisation of 
the riverbanks it is time to reconnect the local residents with the 
dynamic river landscape. I propose A Tidal Nature Visitor Center, a 
public facility that will educate its visitors about the unique flora and 
fauna that lives on the interface between the land and the tidal river. The 
visitor center will put an emphasis on showing how this nature provides 
services for humanity. In addition it will provide spaces for the authorities 
responsible for future proofing the Delta landscape to give presentations 
and arrange workshops. The spaces could be used to involve local 
residents in the future plans by giving them the opportunity to provide 
feedback. In this way the Tidal Nature Visitor center will educate visitors 
about the Room for the River and overarching Delta programme. By 
doing so the Visitor Center aims to make visitors more aware of the 
fact that they live in a Delta, and educates them about the far-reaching 
implications of climate change. But in the first place it should be a fun 
place to hang out and to enjoy a coffee with a view of the river.



5725  whc.unesco.org In the vincinity of Island de zaag, the Kinderdijk windmill complex is situated. 
This historic windmill complex is an area characterised by a blend of nature 
and water technology that shows a cross section of the clever ways the Dutch 
have been dealing with the water that surrounds them throughout history. 
The UNESCO commission have deemed Kinderdijk so uniquely valuable that 
the area and its windmills were granted the UNESCO World Heritage status. 
As they discribe the area:

“The outstanding contribution made by the people of the Netherlands to the 
technology of handling water is admirably demonstrated by the installations 
in the Kinderdijk-Elshout area. Construction of hydraulic works for the 
drainage of land for agriculture and settlement began in the Middle Ages and 
have continued uninterruptedly to the present day. The site illustrates all the 
typical features associated with this technology – dykes, reservoirs, pumping 
stations, administrative buildings and a series of beautifully preserved 
windmills.”  (25)

32  Kinderdijk: cross section 
of water management 
measures throughout 
history



58 Kinderdijk is a Unesco World Heritage site and attracts 400.000 visitors a year. 
The Kinderdike windmill complex together with the new Tidal Park Visitor 
Center could form a strong recreational cluster, were Kinderdike shows 
the way the Dutch have managed their water throughout history, and the 
Tidal Park Visitor Centre in its turn provides a glimpse of the future of water 
management in the Netherlands. After a visit to Kinderdike people could 
simply take the triangle-ferry to island the Zaag to continue their educational 
journey.

the design process started with implementing the water purification process, 
after analysing the components of the water harmonica in the case-study I 
had learned that it is composed out of three water bodies. The purification 
process starts at the waste water treatment plant, and is guided through 
the chosen plot to end in the newly developed system of tidal reed creeks. 
I wanted the architecture to follow the water purification process and 
proposed three building masses that have a carved out courtyard created by 
the water purification process. 

33 Concept sketch
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34 Sketch water pruification process

Dapnia pond

35 Water carving its flow in stone 

Reed creeks

cascading water body



36 Site-plan 

‘The Meander’

‘The Canal’

‘The Cascades’



61In addition a distribution canal creates a water axis that guides visitors from 
the land side of the island towards the tidal reed marches on the side of 
the river. A boardwalk structure meanders over this canal providing a public 
entry route to the tidal nature and connects the three building blocks. The 
water purification process culminates at the existing dike were it forms a 
waterfall allowing the water to cascade down to the tidal reed creeks and 
eventually find its way back to the river.

The three created building masses al have their own spatial characteristics and 
function. Furthermore the architecture has a gradient in wich it transforms 
from foreground building in the middle of the island towards a more reserved 
background architecture towards the river side. In the middle of the island 
the curved architecture stimulates curiousity with its meandering shapes at 
the end of the route the architecture is more reserved so that nature can 
take centre stage.

The first building block on the top left, hereafter referred to as ‘The Meander’, 
hosts a daphnia-pond in its courtyard, the bassin provides a sample card of 
purifying waterplants found in the Delta and transforms the composition of 
the effluent of the WWTP into more (micro-)biodivers water. Visitors follow 
the meandering curves of the building and learn about delta nature and the 
services they can provide. The part of the building enclosing the courtyard 
is introverted and guides the attention of the visitor towards the courtyard 
bassin. At the end of the wedge the architecture and materiality of the 
building changes, the attention of the visitor gets focused outward towards 
a beautiful forrest stream pre-existing on the island. In times of prolonged 
drought the water of the purification process can be steered towards this 
stream to maintain and replenish its unique nature.

The water purification process continues in the reed creeks of the second 
building mass, wich will further remove pollutants and surplus nutrients from 
the effluent of the WWTP. The educational route also continuous to follow the 
flow of the water. The shapes of ‘the Meander’ are rationalised or canalized 
in the architecture of the second building block, hereafter referred to as ‘the 
Canal’. The visitor here learns more about the man-made water chain, from 
drinking water to waste water. The visitor is guided through expositions about 
the current state of the man-made water chain and learns about measures 
that will improve the resilience of this water chain in the future. At its center  
‘the Canal’ houses an auditorium, during the day it is used to screen video’s 
about the water purification processes functioning on the island. Occasionally 
the space could be rented and used by the authorities involved in future 
proofing the Rijnmond area to give presentations about their future plans. 
In this way the visitor center could also evolve in the set place to announce 
future plans of the Tidal Park Flood Defence system where island de Zaag is 



 37 The concept uses local Delta nature in the purification process moreover the nature plays a big role in the visitor experience
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diagram



64 40  on the right: overview purification 
process

41  below: section water purification 
process

a part of and could house workshops to allow local resident to participate 
in thinking about a more resilient Delta. Making the building a kind of public 
dependance for the local water authorities to inform and involve the public 
in future adaptation plans. The auditorium foyer is located on the second 
floor and overlooks the sedimentation tanks of the WWTP. Furthermore ‘The 
Canal’ hosts an office space for the maintenance organisation of the island 
and the water authority controlling the WWTP.

The water and visitors continue their journey at ‘The Cascade’ the stepped 
courtyard of the third building block. Here a more natural oxygen dynamic is 
put back in the effluent and the purifying process is completed. In this final 
building, the visitor learns about how the Visitor Center and the Rijnmond 
Tidal Park concept in a bigger scale have employed nature and resilient water 
design to promote resilience. Water, Nature and mankind working together to 
fulfil mutual goals that is what resilience is about and what I tried to accomplish 
in my design. A dramatic waterfall forms the culmination of the spatial route 
and water purifying process. It is accompanied by a dramatic cantilever and 
river view café. At the end of the route the visitor enjoys something to eat 
and drink with a panoramic view over the river and tidal creeks, with the 
soft noise of the waterfall on the background. The waterpurification process 
happens in batches and is fed in such a way that discharging the water will 
coincide with the tides.
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3.0 m NAP

2.5 m NAP

2.0 m NAP

1.5 m NAP

1.0 m NAP

0.5 m NAP

1.  waste water is pumped to the WWTP
through sewer pressure pipes 
powered by sewage pumping stations

3.  Secondary treatment
Biological treatment: the ‘activated sludge’ process substantially degrades the biological content of the waste water.
In the Aeration tank ‘active sludge’ is added to the waste water. Rotating arms injected oxygen into the mix.
The bacteria and protozoa in the ‘activated sludge’ consume organic contaminants
and bind much of the less soluble fractions into floc

5.  Distribution ditch
the treated waste water is discharged in the distribution ditch
were it will be pumped up to the dead water treatment fields

4.  Settling tanks
Once the wastewater has received sufficient treatment
the mix from the aeration tank is settled in settling tanks
The majority of the settled material, the sludge, is returned to the aeration tank
Excess sludge undergoes further sludge treatment

2. Preliminary treatment
waste water enters the WWTP through the influent building
course and fine screens equipped with rakes remove bulky waste from the water
the waste called primary sludge undergoes further sludge treatment

6.  Treatment of dead water
Presettling bassin with Daphnia
and submerged water plants 
The Daphnia and plants feed of the excess loose bacteria 
and enrich the water with more micro-biodiversity 

8.  Treatment of dead water
The cascading field reintroduces a natural oxygen dynamic to the effluent before it gets discharged
to the islands natural reed creeks and eventually the Meuse river

7.  Treatment of dead water
Constructed wetlands, this engineered system of reed ditches 
uses the natural functions of vegetation, soil, and organisms to further improve the quality of the effluent.
 Acting as a biofilter the system further removes sediments and pollutants from the water.
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42  Visitor route both from the land and river



43 Impression ‘The Meander’ interior

44 Impression ‘The Meander’ forest stream room



68 For the technical elaboration ‘The Meander’ is elaborated on a Building 
Technology level.

Facade Concept
I chose the material concrete to form the outer walls of the design. I wanted 
the architecture to reflected the fluidity of the waterpurification process. The 
form freedom of concrete and its fluid buildig process and monotonuous look 
provided the right material for the design. The boardwalk is materialised  as 
an indidual element in the design and therefore made in wood. The bearing 
structures of the three building masses are all made of concrete. Wood is 
used to accentuate the location of the more stand-out program functions 
of the visitor centre, such as the exterior facing of the auditorium in ‘the 
Canal’ building block and the fluid tribune bench in the forrest stream room 
of ‘the Meander’. The outer facade of all three wedge shaped building masses 
are constructed using a cast in-place dubble leaf concrete construction, this 
forms a sulptural conceptual concrete ribbon confining the volume of the 
three buildings. The building shapes are all directed towards a stand out 
element in the existing context of island de Zaag, ‘The Meander’ focuses its 
vision on a pre-existing forrest stream. ‘the Canal’ provides a bird eye view of 
the sedimentation tanks of the existing WWTP, and ‘The Cascade’ provides 
a panoramic view over the New Meuse river and the system of tidal creeks 
of island De Zaag. The inner courtyard facade of ‘The Meander’ however is 
made transparent by using a curved glass wall system, to intentionally focus 
the attention of its visitors towards its rich waterplant bassin. 

Technical elaboration
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45   Facade Concept diagram

‘The Meander’

‘The Canal’

‘The Cascades’
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1: 20 section
Building process courtyard bassin
The building process of the ‘Meander’ Buidling block begins with preparing 
a leveled working floor, for the courtyard bassin. 100mm foam concrete 
is poured in the excavated ground, this provides a leveled working floor. 
Hereafter the reinforcement nets and rods for the bassin floor and the bassin 
earth chamber walls are placed and the concrete for the floor is cast. After 
the floor has dried, the curved coffering and reinforment rods of the contour 
walls of the bassin are placed and the concrete is cast. Simultaneously the 
foundation strips of the outer walls are constructed. The ground between 
both foundations is compacted to again provide a working floor.  

Building bearing structure
Then the bearing structure of the inner courtyard facades is constructed. 
150mm steel columns are placed every 3 metres and are connected by a 
curved L- profile at the top. This construction bears the weight of the roof 
construction at the inner courtyard facades and guides the forces to the 
bassin walls. 120mm EPS insulation provides the thermal insulation of the 
ground floor, the reinforcement nets of the floor are laid and the floor is cast.
Concrete reinforcement bars potrude out from the floor to connect them 
with the reinforcements of the dubble leaf concrete wall system. A pre-cast 
concrete element caps the wall on the inner facade and is used as window sill. 
After this step the roof is constructed, semi-prefabricated Bubbledeck floors 
are placed on top of the curved L-profile and concrete outer wall. A concrete 
pressure layer is poured onto the Bubbledeck floors, which finalizes the 
bearing structure. As a final step the roof edge of the inner courtyard facade 
is placed. Lightweight precast curved concrete elements are connected to 
the roof construction with a rod and gains system.

Polder Roof
The building is fitted with a Polder Roof © water retaining system. This system 
is placed beneath a green roof system and forms its foundation and water 
supply. Water that falls on the roof, filters trough the green roof sytem into 
the polder roof system, where it is stored and used for irrigation, infiltration 
or for use in the greywater system (flushing toilets). The water storage is 
controlled by the polder roof system and can be drained away at any chosen 
moment.

Finish - Polished Concrete Floor and aucoustic spray concrete ceiling
20mm thermal insulation is placed on top of the concrete floor slab. the floor 
heating system is laid and topped with 100mm hard concrete screed. A hard 
drying concrete screed is used instead of a softer anhydrite flowing screed 
option to enable a polished floor finish.

A polished concrete floor is a concrete floor that has been diamond ground 

46   Building Technology section, originally 1:20
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72 01 www.skimcoat.co.ukand then treated with a chemical densifier before progressively polishing 
with finer diamond polishing tools. The diamond grinding tools are usually 
sequenced in grit levels of diamonds and polishing pads which are specifically 
designed for polishing concrete. Typically, concrete is not considered polished 
before 400 grit which is known as honed concrete, polished concrete is 
normally finished to either the 800, 1500, or 3000 grit level depending on the 
shine and reflection specified. The polished concrete floor provides a hard-
wearing, durable and low-maintenance floor option, in addition the highly 
reflective floor finish reduces the need for high energy lighting by up to 30%.
(1)

As a final step the buidling is finished with a lowered ceiling made of 30mm 
gypsum boards sprayed with an acoustic spray concrete. The lowered ceiling  
conceis the climate condtioning systems of the building. Through the applied 
design strategy all visible surfaces have a concrete finish, but the roughness 
and texture of the finishes are adapted for the floor and ceiling to provide a 
function.



73

47 Isometric impression ‘The Meander’

48 perspective section ‘The Meander’
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76 Overall reflection
In this thesis I have zoomed in from the Dutch national strategy to promote  
resilience to its regional and local implications. Learning from the resilient 
measures applied on multiple levels along the way, subsequently I have 
tried to fit these resilient measures in an architectural design. In the end I 
proposed a design that builts with nature and acts as a fresh water factory 
for island the Zaag, one that could help replenish the tidal nature on the 
Island with fresh water in prolonged periods of drought. A building that acts 
as one component of the water system of the island and one that aims to be 
an attractive destination for any interested visitor. I think I have succeeded 
in making the project one story from beginning to end. In my opinion the 
design also really revolves around the theme resilience. I have put in effort 
to search for and find the actual local plans from the local municipalities in 
the study area to link and embed my design in these plans. I have worked on 
making it one story from Delta plan to Tidal Park Visitor center, and think I 
have succeeded in this aspect.

Design Process
The design process however was a real personal struggle. I took the graduation 
process overly serious, and often struggled with my high ambitions, my 
confidence and motivation, sometimes so much that it blocked me in the 
process. However I am proud of the result and my persistence to make the 
graduation  to a good end.

In the early stages of the design process, I had a lot of ideas, but could not 
find a concept I was comfortable with. I missed the confidence to pick one 
of the concepts and stick with that one for the duration of the graduation. 
Instead I moved back and forth for a while without really progressing in the 
process.

Lessons learned
I am a intrinsically curious person and always dive in deep, I am a person that 
wants to know the whole story and all the specifics. During the graduation 
process I searched for and collected an enormous amount of sources, 
architectural images and literature, with the aim to use them as building 
blocks, to built my graduation project. However sometimes I searched so 
much or dived so deep that it blurred my sight and caused me to lose the 
overview of the situation or the direction I was heading in. This is a point of 
improvement for me, I have to improve my ability to keep the overview in 
a project. The ability to stick to the essence of a project and not divert too 
much in details, or insignificant aspects. To prioritize important matters and 
learn to know where I have to limit myself. For instance in the number of 
concepts I want to put in my design or in the amount of time I can spend on 
one subject. Another point of improvement is to not over-think but to act in 

Conclusion and Reflection
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49  Streamlined building form to allow 
water to flow by unhindered

the design process. I have spend an enormous amount of time searching for 
solutions instead of gradually composing them myself, I want to develop a 
more proactive attitude in this aspect. 

During the graduation process I often wanted to draw up the final solution 
or drawing in one go, this also was a limiting factor in my design process. I 
have learned by experience that it is better and more productive to gradually 
develop a sketch and add to it, and refine it until it becomes the final design.
This went hand in hand with my fear to make mistakes. I often did not want 
to show  initial sketches I tough were not good enough, and therefore did not 
discuss them with my tutors. This resulted in a lack of discussion that helps 
a project forward.

Admitting to needing help is something I am not used to, in most situations I 
could manage things on my own. During my graduation project this was not 
the case. My ambition to really make something of my graduation project 
backfired. I was so fully immersed in the project that I could no longer oversee 
my direction. The longer the project prolonged, the further my self-confidence 
dropped. In the end I took a small break and consulted a psychologist, after 
that I regained my confidence and vision to make the project to a good end.

Design
In the end I have a couple of things I would have liked to explore, work out in 
more detail or would like to have done differently.

In hindsight I would have liked to design more streamlined volumes parallel 
to the flow of the New Meuse river. I now focused on getting the same volume 
water bassins in courtyard buildings for the benefit of the constructed 
wetland purification process and a perpendicular to the river public axis to 
guide visitors from the land side to the natural tidal reed creeks and fields 
of island de Zaag. More streamlined building forms would have added to the 
adaptation to the water concept, as more streamlined building forms in my 
opinion are better adapted to their river floodplain context. Angular objects 
perpendicular to the flow of the water can create quite a lot of turbulence 
and could catch a lot of debris during a flood event. In hindsight it would have 
been better to design boat-like building plans all parallel to the flow of the 
river to allow water and debris to flow by unhindered in case of a flood event.
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