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Preface

After a brief topical introduction and prob-
lem statement this research plan will elab-
orate on the analytical and methodological
aspects behind my graduation research.
During my research the structure this re-
search plan proposes will help guide me
through the vast amount of resources and
research methods available today. It will
aid in unraveling a complex issue, into more
clear and manageable parts, ultimately
leading to a relevant and innovative archi-
tectural intervention.

In designing my research the Re-
search Plan Lecture Series helped me to be-
come aware of my own thought patterns.
This made it possible for me to reflect on
them in a critical way thus making adjust-
ments when necessary in my way of thinking.

The main topic and associated problem
statement has primarily come from my per-
sonal curiosity towards ‘living with the in-
creasing risk of flooding’ This in the context
of the Dutch housing shortage on which the
Architectural Engineering graduation studio
is focusing.

To me personally, the presence of
natural water has always had the ability to
instantly make me feel at home anywhere
around the world. The calmth of the sea reg-
ularly enables me to sort out my thoughts
and think more clearly during chaotic peri-
ods. Even more, it enables me to experience
the raw power of nature, the thrill while surf-
ing along with dramatic waves but also the
sometimes overwhelming panic after a small
mistake.

Therefore, the unprecedented phe-
nomenon of accelerating sea level rise and
increasing risk of flooding from rivers in

The Netherlands poses an interesting chal-
lenge. Especially during the next few de-
cades when the housing shortage will lead
to a vast amount of residences to be devel-
oped in the midst of a flood hazard. Being a
young architect, | see it as an opportunity to
combine my passion for architecture with a
deeper understanding of the growing threat
rising water poses to the built environment.
My aim is not necessarily to solve the com-
plex issue on my own, but rather to investi-
gate into, and add to, the growing amount
of possible architectural solutions generat-
ing resilience, which, in turn, could be imple-
mented or used as food for thought in the
near future. Also | see it as an opportunity
to explore the possible qualities living with
natural water could bring to everyday life,
with in mind the devastating power it can
bring as well.

On the one hand this personal interest pro-
vides me with a lot of curiosity towards the
subject, which helps me to dive deeper into
the research topic. On the other hand it also
provides me with a lot of subjective assump-
tions and un-argued ideas solely based on
my personal experience. As Andrej Radman
stated in one of his lectures: “it can be es-
sential to rid oneself of oneself in order to be
able to observe a topic in a scientific man-
ner” (Radman et al., 2020). Throughout my
research and design process | therefore con-
stantly try to be aware of this, sometimes un-
conscious, behaviour and try to train myself
to think outside of my personal experience,
ultimately leading up to a project based on
facts, theories and experiments rather than
personal interpretations.

J.E.H. Grevink

December, 2020
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1. Problem Statement

Problem statement

As a result of global sea level rise world-
wide articles are beginning to state: “The
Dutch Have Solutions to Rising Seas. The
World Is Watching.” (Kimmelman, 2017). It
seems it is assumed that Dutch water man-
agement interventions such as the Delta
Works, constructed as a response to the
1953 flood disaster, are a means to avert the
consequences of extreme sea level rise on
the long-term. However these infrastructure
projects are not designed to withstand the
effects of the currently predicted increasing
sea water levels and more frequently occur-
ring extreme weather conditions (Bregman,
2020). Nevertheless, it seems self-evident to
many Dutch people that the government will
take responsibility for acting on time.

When the predicted acceleration in sea lev-
el rise appears to be true, the current flood
defense strategy is not prepared for a shift
towards the required change (Bloemen et
al. 2017). This is because the required shift
is limitied by current standards of society
that are against certain changes. As a re-
sult, there will be an increase in both transfer
costs and strategy-dependency that makes
it more difficult to do the required shift.
(van der Meulen, 2018). To make sure pre-
paredness, rather than a disaster, leads de-
velopment, various outcomes of increasing
sed level rise and the required adjustments
therefore needs to be researched and made
visible for the people.

Backing up the need for a differ-
ent approach is professor Kleinhans' the-
ory stating the risk of flooding comes from
lasting changes in climate, sea levels and
river discharge, instead of accidental ex-
treme weather events. Whereas occasional
extreme weather events have resulted in sit-
uations of temporary ‘shock’ lasting climate
change will result in long term ‘stress’ which
requires a different approach. Saline water
will seep underneath the costly dikes and
will cause problems regarding drinking wa-
ter, agriculture and nature (Kleinhans, 2018).
According to Henk Ovink, Special Envoy
for International Water Affairs, the biggest
worldwide challenge lies in the field of avail-

ability of water, purifying water and other
new applications to counteract the conse-
quences Kleinhans describes (Ovink, 2020).

On the other hand, flood risk is also affected
by the degree of vulnerability of the built en-
vironment and its inhabitants. The amount
of possible victims and damage to the built
environment in the event of a possible flood
is of great importance in decision-making
(Pieterse et al. 2009). In this way the flood
risk of an already flood prone area will raise
as a result of densification. Due to the na-
tional housing shortage the aim is to build
58.900 houses in the inner-city area of Rot-
terdam before 2030, primarily intended for
starters and middle income groups (Groen-
emeijer et al,, 2020). For various areas this
results in a higher flood risk due to both the
changing climate as well as densification, as
this leads to an increase in vulnerability (fig.
2.

Ahmed Aboutaleb, Dutch politician
of the Labour Party and Mayor of Rotter-
dam, said of the city: “Rotterdam lies in the
most vulnerable part of the Netherlands,
both economically and geographically. If the
water comes in, from the rivers or the sea, we
can evacuate maybe 15 out of 100 people.
We have no choice. We must learn to live
with water” (Kimmelman, 2017). Although
dikes protect the low-lying parts of the city,
also in the densifying outer dike area sensi-
tive areas can be identified (Gemeente Rot-
terdam, 2014).

Seen the reduction of greenhouse gas emis-
sions and limiting global warming is not en-
tirely in the hands of The Netherlands alone,
there has to be a plan takes into account
the possibility the country will not survive.
Therefore, experts warn that alternative op-
portunities must be explored in time (Schut-
tenhelm, 2019a). Especially while the rest
of the world does use the Dutch approach
as an example, we shouldn't sit back and
solely rely on the defensive landscape that
has been designed based on assumptions
made in the past. Instead, we should search
for new perspectives on how to live with the
increasing risk of flooding, act in time, and
lead by example.



Hypothesis/objective

The starting point for this research is based
on the assumption that a new building typol-
ogy can contribute to reducing the housing
shortage while generating resilience instead
of vulnerability to flooding. The overarching
goal is to reduce the flood risk in densify-
ing outer dike areas and contribute to a
changing mindset towards living with the
increasing risk of flooding. In the context of
the current defensive mentality, communi-
cating through architecture a new percep-
tion, which embraces and benefits from the
qualities natural water can bring to the built
environment, will ultimately aid transition
through increasing awareness.

The typology will be designed as
a diagram flexible to be reinterpreted and
deployed in various similar physical con-
texts dealing with similar conditions. It will
be designed to be part of a bigger network
of spatial interventions and function along
with other existing water management solu-
tions. The diagrammatic design will man-
ifest itself in the form of a detailed design
for one of these locations. For the purpose
of this detailed design the research will fo-
cus on experimenting with design principles
rendering visible and utilizing natural water
to enhance spatial qualities benefitting ev-
eryday life. The final design will be present-
ed as an imaginative case-study and can be
seen as an experimental form of research.

1.1 Global relevance, Article: “The Dutch Have Solutions To Rising Seas. The World Is Watching.” (Kimmelman, 2017)



2. Theoretical Framework

As both climate change as well as urban-
ization of flood prone areas contribute to a
rising flood risk (fig. 2.1) the question is how
to meet the high demand for affordable
housing while generating resilience instead
of vulnerability through architectural design.
In order to position the project within the
current Dutch housing, and flood risk relat-
ed challenges this chapter will point out the
main topics the research will focus on. The
resulting framework will provide leads on
which the design can be developed further.

Positioning

On the one hand this research focuses on
the study about the practice of living with
the temporality of flooding and the spa-
tial qualities natural water can bring. The
research therefore zooms in on the current
Dutch defensive landscape, recent predic-
tions and transition strategies in order to
determine how a more integrative and resil-
ient alternative can be initiated. For this it
is essential to investigate into how to deal
with uncertain predictions related to long-
term planning practices.

On the other hand it takes into ac-
count the aim for intensified use of space
in urban areas, the efficiently combining
of functions and decentralization as pre-
scribed in ‘Vijfde Nota ruimtelijke ordening’
(Bruinsma et al.,, 2018). As a result, the mar-
ket driven, neoliberal building policies which
partly caused the Dutch housing shortage
and excluded different classes and popu-
lation groups from inner-city areas. Increas-
ingly often the functional and societal needs
seem secondary to the economic importance
which poses a difficult context for architec-
tural innovation (Hulsman, 2021).

Since roughly 90% of the world's largest cit-
ies are situated on the waterfront, also out-
side The Netherlands it is relevant to rethink
the way we utilize the open space water
brings to densifying city centers. As floating
urban components are less permanent and
can add a variety of functions to the current
mostly static grid of cities, using water as
a building ground, the current space is re-
lieved and allows for a new density (Olthuis,

2014). As the diagrammatic design will need
to be tested on various sites in order to be
deployable inside a bigger network of water
management solutions, the in the short-term
to be redeveloped inner-city ports of Rotter-
dam and Amsterdam will be taken as test
sites. Whereas Amsterdam has to cope with
a bigger need for housing, Rotterdam expe-
riences more urgent water management is-
sues due to its position along the river Nieu-
we Maas (fig. 2.2, 2.3).

Perspective

In order to understand how a transition
from the current defensive landscape to-
wards new resilient flood risk management
strategies can be facilitated, the work "New
Netherlands” (van der Meulen, 2018) can be
used as a starting point. Van der Meulen,
researcher at Urbanism TU Delft, concludes
that a shift away from the current flood
defenses and flood risk management is re-
quired in order for transitional approaches
to be implemented. The difficulty with these
transitional approaches lies in the possibili-
ty that the context will change over time.

Managing this transition therefore
constantly requires influence and adjust-
ments in governance systems and societal
patterns (Rijke et al., 2012). Crucial in this
transition is to emphasize on prioritizing de-
velopment resulting in preparedness above
responding to floods after the event (Rot-
mans et al.,, 2001). Transition management
has a need for the development of a long-
term perspective that takes the desired so-
cietal changes into account, to guide accel-
erated social innovation in the short-term,
ultimately leading to changes in the societal
structures which initially shaped the prob-
lem (Loorbach, 2010).

As the right approach has to be based on
predictions, a well-considered response is
crucial in order to avoid having to regret
costly interventions in the Dutch landscape
at a later stage (Haasnoot, 2018). This caus-
es a dilemma between the need to act in
time, and the need to ‘wait’ for reliable long-
term predictions to base the proper ap-
proach on. An intervention to withstand
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2.1 Positioning, Dependencies influencing flood risk, own illustration based on (Pieterse et al., 2009)

2.2 Positioning, The distribution of river water discharge in The
Netherlands, edited from (van der Meulen, 2018)

2.3 Positioning, Amount and share of inner-city plans by
functional housing market area, from 2020 till 2029,
edited from (Groenemeijer et al., 2020)

2.4 Perspective, Reduction of the functional lifespan of adap-
tation measures to 0.5 m sea level rise (Haasnoot, 2018)

2.5 Perspective, Connection between long-term and
short-term (Roggema, 2012)



0.5 m sea level rise in 1995 was still sufficient
to be able to last approx. 65 years. In 2060
the functional lifespan of this intervention
has already decreased to 20 years (fig. 2.4).
This means adaptation with relatively small
steps is becoming increasingly difficult. Stat-
ic interventions will be effective for shorter
periods, which leaves little time for planning
and implementation. An option would there-
fore be to take several larger and flexible
measures instead (Haasnoot, 2018).

Stated by Dutch landscape architect
Rob Roggema, the best approach would be
to “navigate” the problem (Roggema, 2012,
p. 39, 40). According to Roggema spatial
planning mostly focuses on relatively short-
term plans in a context of predicted long-
term changes (fig. 2.5). In the design process
of a spatial plan, the quantitative demands
determine the spatial layout and once the
individual parts are embedded in the plan
the future is fixed which causes problems on
the long-term (Roggema, 2012). Therefore,
best approach would be to determine the
best possible direction towards a far-future
solution, while on the go constantly adjust-
ing the route. Therefore in order to be able
to “navigate’ a long-term solution must
have flexibility as one of its core features.

coastal area/along rivers

Change in perception

As the recent “Room for the River” project
shows a shift towards deliberately ‘letting
flood) a more adaptive landscape is already
being introduced (Rijkswaterstaat 2019).
Facilitating further transition is not expected
to have one fixed solution. Such a transition
of an established system addresses count-
less interrelated problems and is expected
to be only possible when initiated gradually
and considered as an evolving process (van
der Meulen, 2018).

In order to navigate this process the
theory that design has the strength to facili-
tate one's imaginations and to initiate a col-
lective behavioral change is essential (Brug-
mans, 2018). It is important that the current
generation demands change and becomes
mobilized. This can be done with the visu-
alization of futures. (Alkemade et al., 2018).
By showing a future with a convincing narra-
tive, that informs and unites people to make
complex decisions. That will result in action
and opposing the resistance giving stan-
dard, architectural design has the ability to
address the new complexity of a future with
an increasing risk of flooding (Ovink et al.,
2018). Now is the time to utilize the power
and strength that design can bring in terms
of communicating new perceptions (van der
Meulen, 2018).

(densifying) inner city

dikes (during North Sea Flood)

Maeslantkering

static

1953 1997
1 1

recently raised quays resilient building typology

f)

static flexible

2020 2050
1 1

T T
fighting against water

T T
living with water

2.6 Change in perception, Mentality towards flood barriers after the Dutch flood disaster in 1953, own illustration based on re-

spectively (ANP Archief, 2008), (Kimmelman, 2017), (Port of Rotterdam, 2020), own photograph Parkhaven Rotterdam, 2020



3. Methodology and Methods

In order to gain a deeper understanding and
establish the right relationships between the
illustrated topics, this chapter will look into
which existing architectural research meth-
ods can be applied and combined.

Building on existing design principles

In striving towards efficient use of space in
densifying urban waterfront areas, various,
already implemented, integration concepts
(Veelen, 2015) combined together could
form a new type of building typology (fig.
3.1). Combining the principles of shared use,
structural, spatial and functional integration

shared use

could pose an innovative next step towards
living with water in densifying urban areas
(fig. 3.2). The sub questions in order to come
up with workable design principles: How
would a typology like this work both socially
and technically? In what ways could this ty-
pology be beneficial to the densifying flood
prone area behind it? What other qualities
will it be able to give back to the city? How
would it be implemented into the already
saturated urbanizing context? What will the
mandatory requirements be for the individu-
al parts of this building typology in order to
make it feasible and flexible long term?

structural integration

spatial optimisation

functional integration 4} <[ P

3.1 Building on existing design principles, Degrees of spatial integration, own illustration based on (Veelen, 2015)

low tide

high tide

N reviving unused/paved quays in former port areas

3.2 Building on existing design principles, Example of a schematic proposal for a hydraulic building typology along currently
vacant quays combining shared use, structural, spatial and functional integration, own illustration

1



Comparative mapping

The two test sites (fig. 3.3) will need to be an-
alyzed in order to find similarities, contradic-
tions and individual restrictions which can
be included in the diagrammatic designs.
Besides gathering data and mapping the
physical context, also recent zoning plans,
building plans, and flood risk related predic-
tions, specifically aimed at these locations,
will have to be clearly visualized.

The ‘testability’ of the two resulting
diagrammatic designs then depends on
both the logical coherence as well as its ap-
plicability to other sites (Groat, 2013, p. 76).

Time-based approaches

Instead of what we need right now, the
question should be about what is needed
in the far-future (Hein et al., 2020b). While
keeping in mind the transition requirements
and a clear overview of recent scientific pre-
dictions, how can a flexible far-future solu-
tion be determined towards which can be
navigated? To set the route for future devel-
opments, various time-based approaches
can be applied. The interrelated use of fore-
casting, backtracking and backcasting (fig.
3.4) enables to find the best solutions from
history, the present and the desirable future
(van den Dobbelsteen et al., 2006).

Analysis of reference projects

In order to distill from relevant architectural
reference projects (p. 14, fig. 5.1) usable de-
sign principles in a responsible way the fol-
lowing questions posed by professor Carola
Hein should be kept in mind: How can we
use interpretations of the past to propose
certain design decisions which will shape
the future built environment? How to avoid
findings to be based solely on personal in-
terpretation? (Hein, 2020a). Therefore in this
analysis what will be important is to explore
the thoughts behind the projects, to try and
understand which reasons led to its creation.
In this way not the form or function will be
analyzed, but the resulting capabilities, that
can be redeveloped and used again (Rad-
man et al., 2020).

Material study

The sustainable way of building involves the
limited use of concrete which in The Neth-
erlands is gradually more frequently being
replaced by timber construction (Hulsman,
2027). In the case of the proposed hydraulic
building typology this material preference
gets an extra dimension as the weight of the
construction will largely determine the vol-
ume. The starting point that comes with this
distinction will be to use concrete if there is
no other option, and to use wood where it
is possible. To determine exactly where this
distinction will be made material studies
have to be carried out regarding buoyancy,
weight, manufacturing and water resistance.
Regarding the construction the proj-
ect will also utilize the ‘open building’ prin-
ciples examined within the Architectural En-
gineering graduation studio in order for the
project to assure flexibility and durability.

Research by design

As all architecture can be seen as a form
of inquiry, which takes on different mani-
festations in different moments in time and
space, during the process there is no clear
distinction between the research and design
part (Mejia et al., 2020) (fig. 4.1). In order to
produce new knowledge through the act of
designing a back and forward process be-
tween the interconnected research and de-
sign is needed. In this way design principles
resulting from research can be experiment-
ed with and tested in a site specific context.
In turn, unforeseen obstacles emerging from
the design process can be investigated fur-
ther (Vos et al., 2013).

Posed by professor of design studies
Nigel Cross the process consists of three, of-
ten unconsciously, interrelated aspects (fig.
3.5) that build on relevant first design princi-
ples as design guides in engineering (Cross,
2006). As the described problem goals are
complex with no fixed solution criteria, the
design process has to be transformed into
a process of continuous feedback. The pro-
cess needs to become reflective for it to be
constantly adjusted and directed to build
towards the desired future (Roggema, 2016).



3.3 Comparative mapping, Short-term to be redeveloped inner-city port areas of respectively the Parkhaven/Sint Jobshaven in
Rotterdam and the Coenhaven in Amsterdam, to be used as test sites, edited from Google Earth, 2020

As briefly explained by Roggema (Roggema,
2012, p. 84), the 3 methods can be described as:

@ Forecasting: “Predicting the future starting from
present”.

Backcasting: “To define the desired future, and
derive from that the steps to be taken to realise
that future”.

@ Backtracking: “Going back in history to find a
sustainable equilibrium, which functions as an
inspiration for defining a desired future system
and derive from that the steps to realize it”

3.4 Time-based approaches, Graphic explanation of the forecasting, backcasting and backtracking methods, illustration by F.
Lafleur edited from (van den Dobbelsteen et al., 2006), (Hooimeijer, 2016), explanation cited from (Roggema, 2012, p. 84)

tension between conflicting

problem goals \L solution criteria

explored to establish \L T developed to satisfy

resolved by matching

problem frame T solution concept

used to identify \L T embodied in
achieved by using

relevant first principles

3.5 Research by design, Diagrammatic model of creative strategy, own illustration edited from (Cross, 2006)
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4. Research Structure Diagram

question concept BT presentation
purpose form technique communication
INVESTIGATION MANIFESTATION

4.1 Research/design sequence, own illustration based on (Mejia et al., 2020)

generating resilience instead of vulnerability raising awareness/change in perception
literature studies literature studies
densification/providing affordable housing dealing with uncertain predictions
literature studies literature studies

problem goals

(offordable) housing shortage recent predictions regarding flood risk
literature studies literature studies
densification of inner-city areas established Dutch defensive landscape
literature studies literature studies
problem frame

SENSITIVE TO CHANGE OVER TIME \L USED TO IDENTIFY

TENSION BETWE

-

RESOLVED B

FORECASTING

ACHIEVED

relevant firs

transitional flood risk management

. . . literature studies
4.2 Research structure diagram, own illustration

based on the creative strategy introduced by
Cross and the time-based approaches intro-
duced by van den Dobbelsteen (Cross, 2006)

(van den Dobbelsteen et al., 2006)
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