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Personal information

Name

Lisa (Elisabeth) Lieftink

Student number 4418441

Studio |

Name / Theme Urban Metabolism & Climate

Main mentor Kristel Aalbers Environmental Technology and
Design

- Expertise in urban metabolism,
especially in water (& climate
adaptation)

- Expertise in sustainable urban
planning and design

- Spatial design orientation

Second mentor

Verena Balz Spatial Planning & Strategy

- Expertise in regional planning,
governance and design

- Experience with adaptive planning
and the Dutch spatial planning context
- Spatial planning orientation

Argumentation of choice
of the studio

I feel most connected to the subjects and methods of Urban
Metabolism & Climate. As I knew that
would be the main subject of my graduation project, I found
that Urban Metabolism & Climate was the right studio, as it
(the mentors) has the most attention, knowledge and passion
for this subject. The
, which is typical for the studio, is also of

importance in my project. In addition,

are the focus point of the thesis, which connects to
system thinking, as used in the studio. Understanding the
(water)systems and the

is the basis for my project.

Mentors Civil Engineering

Main = Martine Rutten (CEG), Second = Erik Mostert (CEG)

Remark: Double Degree

This graduation project is a combined project for my

(Urbanism and Water Management (CEG, TU Delft)). This means that my graduation
project needs to be 60 ECTS (73 including the supporting courses). This includes 30 ECTS
overlap (Urbanism + Water Management), 20 ECTS specific for Urbanism, and 10 ECTS
specific for Water Management. My plan is to .
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Graduation project

Title of the graduation Boosting Climate Adaptive Haven-Stad

project Spatial Adaptive Policy Pathways for Climate Adaptation
Planning in the Development of Haven-Stad

Goal

Location: Haven-Stad, Amsterdam

The posed Problem Field Summary

problem

> QOver the past years the have
become increasingly apparent. The futureis uncertain, but thereis great certainty
that climate change will intensify in the coming years.

> Due to population growth, a growing housing shortage, and a space shortage, it
is expected that urban developments in the Netherlands will mainly (or firstly) take
place inside existing city boundaries and in .

> The consequence of the two trends discussed is a . Risk is
determined by the interaction of hazard, exposure, and vulnerability. Due to climate
change, it is expected that the hazard will increase (more extreme weather events).
Due to high-density developments, the exposure will increase, as more people will
be presentin the same area. The resultis an increased risk for liveability. To reduce
this risk, the vulnerability of the system should be reduced.

> is the most important way to achieve a vulnerability
reduction

Problem Focus Summary

>

Climate changeis a dynamic problem. Both climate change itself and the effects of
climate change are changing continuously. However, traditional spatial planningis
often static. A plan is fixated and is often only changed when problems occur (re-
active).

>

In urban development processes, the time horizon is often short. The year 2050
(30 years from now) is a common time-horizon if climate change is taken into
account. But this time horizon is not far enough, considering the expected lifetime
of an urban development of at least 50 years and the climate projections which
show an increased acceleration of change after 2050.

>

Climate change is uncertain; it is not fully clear how the climate will be in the future.
And looking further into the future, the uncertainties of climate projections only get
bigger. In traditional spatial planning these climate uncertainties are not enough
considered. A plan is usually made for the ‘most likely’ scenario, instead of
considering multiple futures.

>

Water is crucial to consider for the climate adaptation task, but it does not yet have
enough say in urban developments. Climate adaptation is still mainly the task of
the water sector and climate adaptation has a limited role in spatial developments.




There is a lack of integration between spatial planning and water & climate
adaptation. In addition, water has mainly a facilitating role, but it is probably
needed to give water a more directing role, as the importance of water will grow
due to climate change.

Problem Statement
Due to population growth, a growing housing shortage, and a space shortage, it is

expected that urban developments in the Netherlands will mainly take place inside
existing city boundaries and in high densities. At the same time, it is projected that
the effects of climate change will increase, as climate change is expected to
accelerate and intensify. These two trends cause an increased risk for the liveability
of these new urban areas. To reduce this risk, climate adaptation is key. However,
traditional spatial planning does not match with the climate adaptation task. Climate
change is dynamic and uncertain and extends over a long timescale. Traditional
spatial plans, however, are often static, short-term plans, which do not enough take
into account uncertainties. In addition, climate adaption is not yet fully integrated
into spatial planning and is often still the task of the water sector. This makes that
water, which is crucial for climate adaptation, does not have enough say in
decisions about urban developments. Climate adaptation planning is crucial to
ensure the development of sustainable urban areas with high liveability standards
for future and far-future inhabitants. If spatial planning fails to act now for climate
adaptation, the problems are passed on to future generations.
. Climate adaptation asks for

In addition,
As the liveability of urban areas for future and far-future inhabitants will depend on

the success of climate change adaptation planning, it is key to find new working
methods.

Knowledge
gap &
Research aim

Theory: Adaptive spatial planning & Adaptive pathways methods
In my academic theory paper, I described why climate adaptation planning needs
an adaptive planning approach (and how traditional planning is not matching with
the climate adaptation task). I also introduced

which connects to more pro-active and flexible
planning, consideration of a longer timescale, and working with uncertainties.
However,

(Zandvoort et al., 2019).

In theoretical literature, two relevant methods are found, which translate theidea
of adaptive spatial planningintoa working approach:

The dynamic adaptive policy pathways method is proposed in the study of Haasnoot
et al. (2013). The method is a combination of two existing theories: Adaptive
pathways and Adaptive policymaking. The paper shows how the method could be
applied for a water management case study of the Rhine Delta. It shows different




policy trajectories that could be followed, depending on the development of climate
change (Haasnoot et al., 2013).

In their paper, Zandvoort et al. (2019) use spatial adaptive pathways to make a
sustainable and adaptive landscape design. The authors created a spatial
translation of the pathways to improve both the design and the pathways in an
iterative research-by-design process. They showed different ways how the physical
landscape could evolve, depending on the increase of sea-level rise (Zandvoort et
al., 2019).

In this thesis, a combination of the methods above is made; it is called Spatial
Adaptive Policy Pathways. As in both theoretical methods, it uses adaptive
pathways to give place to uncertainty and to plan for different trajectories in the
future. It combines the spatial translation of the pathways (Zandvoort et al., 2019),
and the dynamic trajectories of policies (Haasnoot et al., 2013).

Knowledge Gap
As the combination of these two methods is not studied before, there is a

. In addition,
the two methods are tested for landscape architecture and large-scale water
management, but not yet for climate adaptation in high-density urban areas
(connecting to urbanism and urban water management). The research aim is
therefore to test the usability of Spatial Adaptive Policy Pathways for climate
adaptation in high-density urban areas.

Research Aim
This research aims to

in the
development of Haven-Stad. The project tries to generate new insights about the
usability of the method and possible adjustments needed. The research will
contribute to the on-going learning process and exploration of planning methods
that address climate change uncertainties and the implementation of climate
change adaptation in urban developments. The final goal of this exploration is to
find suitable working methods that support decision-making, planning, and design
related to climate change adaptation. To boost the implementation of climate
adaptation in urban developments and to ensure the development of sustainable
living environments with high livability standards for future and far-future
inhabitants.




Research
questions

Main Research Question
How can the method of Spatial Adaptive Policy Pathways be used for the
development of a Climate Adaptive Strategy for Haven-Stad?

Sub-Research Questions

What is the knowledge gap to be addressed in this research?
What is the current and future situation of Haven-Stad?
What are the key elements for a climate-adaptive urban development?

How can Spatial Adaptive Policy Pathways be developed for climate adaptation
planning in Haven-Stad?

How can a climate-adaptive strategy for Haven-Stad be proposed, based on the
Spatial Adaptive Policy Pathways?

What can be learned from the process and outputs?
Each sub-question connects to a research objective (1. Explore, 2. Analyse, 3.

Identify, 4. Develop, 5. Propose, 6. Evaluate). These objectives come back in the
diagrams for the method description.

Design
assignment

Design Assignment: Spatial Adaptive Policy Pathways for Climate Adaptation
Planning in the Development of Haven-Stad (Haven-Stad = Case study area)

, a redevelopment area (district) in Amsterdam, will be used as case study,
because it is a typical case of a high-density urban development which will be confronted
with climate change effects. This district will be the main scale of the project, and when
needed I will zoom in (for instance street/neighbourhood design for heat and pluvial
flooding) or zoom out (look into the regional context for fluvial flooding and drought).

The design assignment consists out of two main aspects:

; I have to study how the Spatial Adaptive Policy Pathways method can
work and how it can be applied. And a (based on the Spatial
Adaptive Policy Pathways) for Haven-Stad; I want to produce a strategy for climate
adaptation planning, with the focus on heat, drought, pluvial flooding, and fluvial flooding).
This strategy shows at which moments decisions need to be made, which decisions can be
made (which climate adaptation options), and how the urban spaces could develop over
time, depending on the decisions made.

The spatial adaptive policy pathways show the possible trajectories over time for climate
adaptation in Haven-Stad. These pathways/trajectories are spatially translated and
research-by-designis used to shape the pathways. In addition, policy is integratedin these




pathways; I want to find out what is needed to realize the pathways (with a focus on the
integration of water in spatial planning).

Intended outputs:
The intended final research outputs are two intertwined products, namely a climate

adaptation strategy for Haven-Stad based on Spatial Adaptive Policy Pathways
(SAPP) and an evaluation of the method. The SAPP strategy shows different ways of
how climate adaptation can be implemented and developed over time in Haven-Stad. The
evaluation elaborates on the usability of the method for climate adaptation planning and
the lessons learned.

EllmEtE Ada ptatlnn Stratagy Strategy for climate adaptation in Haven-Stad,

based on Spatial Adaptive Policy Pathways

Haat Pluvial flasding

1. Spatial Adaptive Policy Pathways maps

Measure O Q O

Measure

Measure O
O O

Measure

Measure (O | i &

Precipitation defieit

4 Focus points: Heat, drought, pluvial flooding
2. Selection of preferred pathway(s) arid] el rooding

3. Visualization development under
(each) selected pathway

4. Principles for development
(each) selected pathway

Evaluatiu n Evaluation about the usability of the method for climate adaptation planning

Contributicn to Pros and cons Quality outputs Paossible users Transferability Future research
climate adaptation
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Process

Method description

Overall approach:

This graduation project is a combined project for the track Urbanism (Architecture, Urbanism and
Building Sciences) and the track Water Management (Civil Engineering). The project, therefore,
integrates the two disciplines. Due to the integration of the disciplines and the nature of the problem,
this research combines qualitative and quantitative data, methods, and outputs. Qualitative data,
methods, and outputs are for instance spatial configurations, research by design, and a design.
Quantitative data, methods, and outputs are for instance rainfall data, modelling, and effectivity ratings.

Testinga method is the overall objective of the research and does also define an important part of the
overall approach. The tested method (explained on page 10) is a combination of two existing methods
and is not studied before. The research is therefore exploratory, as an important part contains exploring
how the method itself could work. The research is also iterative, which connects to both the exploratory
nature, and to the tested method itself.

This research is an applied research, as it aims to solve a practical, real-life problem. A single case study
(Haven-Stad, Amsterdam) is used to test the method for a real-life situation. Due to time limitations and
the need to go in-depth, a single case study is conducted.

[EST A METHOD

INPLIT = [i ) ; / \ OUTPUT =

%-chr\!i{»m-,:H + \ T \/ [uantitative +
[lualitative el / Qualitative

Research framework:

The research framework shows the flow in the methodology (page 9). The flow starts from the first
research objective, Explore. To fulfill this objective, first, the problem is defined through the problem
field and problem statement. From the problem definition, important concepts and theories are explored
and selected. In the end, the knowledge gap is defined and the research question is formulated.

To test the Spatial
Adaptive Pathways method, multiple steps need to be followed. Objectives 2 until 5 represent the steps
in the method, which will be carried out iteratively. In the end, the process of the method and the
outputs of the method are evaluated (objective 6) to give an answer to the research question.
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Proposed method:
The method of Spatial Adaptive Policy Pathways (SAPP) is a combination of two existing

methods in literature: Dynamic Adaptive Policy Pathways (Haasnoot et al., 2013) and Spatial Adaptive
Pathways (Zandvoort et al., 2019). This combination is interesting for climate adaptation planning, as it
brings together water management perspectives and spatial design and planning. The figure
below shows the steps of the SAPP method for climate adaptation planning. The steps are adapted from
the study of Haasnoot et al. (2013), by adding steps or actions from the study of Zandvoort et al. (2019).
Step 9 and 10 would be followed in practice, but are in this research replaced by an evaluation of the

outputs.

Part of Objective 6
Evaluation of outputs

10

Monitor

9

Implementation

8

Propose a climate adaptation
planning strategy based on
the selected pathways

Fi

Determine possible
actions and triggers

Objective 2
Analyse

1

Describe the current
situation, objectives,
and climate uncertainties

2

Analyse the problem, vulnerabilities,
and opportunities
using climate scenarios

Development of
Spatial Adaptive
Policy Pathways

for climate adaptation planning

5d

Reassess

vulnerabilities and

apportunities

6

Select & visualize

Objective 5
Propose

Objective 3
Identify
3
Identify adaptation
measures
4

Develop pathways
on conceptual level

Sa

Research by Design
Spatial implications
of pathways

5

Develop spatial

adaptation pathways

preferred pathways and riap Sh
Assess efficienc
i)
5Cl and tipping points
: . Develop using climate
Objective 4 adaptive scenarios
Develop pathways
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Analytical Framework:
The analytical framework presents the connections between the research objectives (connected to the

sub-research questions) and the methods. Seven methods are selected to fulfill the research objectives
and to answer the research questions:

- Literature review & Document analysis - Research by Design
- Observation & Participation - Pathway making
- Interviews - Modelling
- Mapping
T Dbjestves

| v 3 4 a B
Explore W Analyse W Identify M Develop § Propose § Evaluate

Methods
Methad |

Literature review &
Document analysis

Method Z

Observation &
Participation

Method 3

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
Interviews : {)
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
i
1
1
1
1
1

Method 4

Mapping

Method 3

Research by
Design

Method B

Pathway making

Method 7

Modelling
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Literature and general practical preference

Expert knowledge

- Interviews with employees of Waternet

- Interviews with employees of the municipality of Amsterdam
- Interviews with (TU Delft) researchers

Research data

- Climate Scenarios (KNMI)

- Vulnerability data (heat, drought, pluvial flooding, fluvial flooding)
- Weather data (KNMI)

- Water system data (Waternet, Dinoloket)

- Norms (STOWA)

- Governmental reports (Municipality of Amsterdam, Waternet)

Literature

- Urban Water Metabolism

- Urban Resilience

- Climate adaptation (planning, adaptation measures, design)

- Adaptive (spatial) planning

- Adaptive Pathways: Spatial Adaptive Pathways, Dynamic Adaptive Policy Pathways
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Reflection

Project & Master Architecture, Urbanism and Building Sciences - Track Urbanism
The project is also embedded in the track Urbanism, which inherently connects it to
. In the project spatial quality will be one of the main focus points, together with

integrative design. Methods learned in the urbanism track will define the research approach, such as
thorough

. For the project, both the research into the problem, as the design of a solution are important
aspects. The final aim of the proposed solution is always an improvement in spatial quality (in this project
mainly liveability), and with that an improvement in the lifes of people. Anotherimportant aspect of the
project is that it is , which also connects to the Urbanism track. Trends are observed
and researched, and plans are made to adapt the urban developments to this new future.

The project suits the studios of

best. It connects to PCC due to the strategic focus and the investigation into water governance
and policy making. The project also uses notions from the studio , as green and water
are important measures and structures for climate adaptation. The studio
would fit with this project as well, due to the focus on the delta environment, climate change, and
adaptation. The link with the studio is a bit harder to find, but both the project and the
studio deal with densification and the implications of it.

Project & Urbanism Studio - Urban Metabolism & Climate
The research will take place within the Urbanism studio Urban Metabolism & Climate. In the base it

connects to the studio by the . Both the studio and the
project focus on the , and how it can be designed to adapt to current and future
climate changes. are important perspectives usedin the studio and the

project. The project also fits the studio through the methods used, by making the combination of

Scientific Relevance
This project is of scientific relevance, as it

(Spatial Adaptive
Pathways & Dynamic Adaptive Policy Pathways). This research explores the usability of this combined
method and contributes to the wide exploration of methods for climate adaptation planning. Thus, the
evaluation of the method is the most important research outcome and gives insights in adjustments and
future research needed.

Societal Relevance
This project tries to

. New urban developments are made to ensure the societal need for more
housing, as the population is growing.

. As densities are getting higher and climate change is getting more intense, the societal
need for climate adaptive living environments is growing. So far, the implementation of climate
adaptation in developments is not yet self-evident. This threatens the current society and future
societies, on a social level (more inequality and livability treats), but also on an economic level (losses
and damages). This project shows what the societal risks are if climate adaptation is not considered in
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urban developments, and it shows how climate adaptation planning should and could be considered and
implementedin urban developments.

Ethical Considerations

This project touches on the notion of . The hazard (incident) x the exposure
(people/assets) x the vulnerability (weakness) = the risk (loss or damage). As the effects of climate
change are not evenly distributed in space, different areas are confronted with different levels of threat.
The effect of this is that some people are at higher risk than others (higher hazard = higher risk).
Moreover, due to different socio-economic statuses, some people will be more vulnerable than others to
the same hazard (if you have money to buy preventive measures, you lower your vulnerability). Again,
people which cannot afford measures to lower their own vulnerability, are at higher risk (higher
vulnerability = higher risk).

Besides spatial environmental justice (intragenerational justice), is also
important to consider. This has to do with the fact that next generations will be born in the world this
generation will leave behind. Maybe the consequences of climate change are not that severe for this
generation, hampering the urge for working on climate adaptation. However, the future generations
should also be considered, as they will most likely be confronted with even more severe climate changes.
If this generation does not adapt in time, future generations will bear the consequences. And as climate
change adaptation is a long-term process, it is important to startin time to protect the future.

Another important consideration comes with the implementation of climate adaptation itself. It is the

. At this point, public parties still carry a big part of the responsibility, but
itis unsure if their capacity is enough to keep up with the fast-changing climate. More and more attention
is given to the importance of including inhabitants and private parties in climate change adaptation. But
if some of the responsibility is shifted to inhabitants or private parties, it should be considered if these
people are also capable to carry this responsibility. And if responsibility is given to for instance
inhabitants, this will probably not be the same amount of responsibility for each inhabitant. Can we
expect the inhabitants of vulnerable areas to carry more responsibility than inhabitants of safe areas?
This is probably only fair if the inhabitants also get something in return for this responsibility, for instance
more say and control about the area developments.
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