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PREFACE

This thesis presents my work including research and design towards the
development of urban planning strategies for coastal cities affected by
environmental risks such as coastal erosion with a focus on the southeast English
coast. It has been written as for my graduation project at the Delft University of
Technology for the MSc Urbanism in the Transitional Territories studio during the
academic year 2020/2021.

My project started as a personal fascination of the English Transitional Territories
between land and sea, where in the English coastal regions white cliffs cover a
great part of the coastline. The beautiful white cliffs that form a great part of the
English nationhood are, beyond beautiful and great, also the cause of urban risks
and the baseline for societal problems. The exploration towards opportunities
and challenges of these cliffs and their urban environments has, in my project,
led to the development of a regional strategy with the strategic objective of
social justice and the goal to achieve regional resilience and sustainable urban
environments.

During my thesis | recieved great guidance and support. For this | would like to
thank my first mentor Dr. Fransje Hooimeijer for the weekly support, motivation
and enhusiasm that has helped me during the research, writing and design
phases of the thesis.

I would also like to thank my second mentor Dr. Marcin Dabrowski for the
support and interest in my project, the encouragement to interview stakeholders
and especially the knowledge I gained from our meetings.

Besides my mentors, my sincere thanks goes out to the mentors of the
Transitional Territories Studio: Dr. Ir. Taneha Kuzniecow Bacchin, Dr. Diego
Sepulveda and Dr. Luisa Calabrese for their enthusiasm, motivation and guidance
during the studio meetings.

Lastly, | would like to thank Andrew Coleman from the University of Brighton for
showing interest and enthusiasm in my project and for inviting me to lectures by

important stakeholders to help me further in my project.

| hope you enjoy my thesis.

Laura Conijn

Delft, July 2, 2021
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FIGURE 2: OCEAN WAVES (UNKNOWN, N.D)

In this chapter an introduction of the research of the thesis is
given, with an explanation of the used methods and theories.
Also the project is explained through the research framework
as a project guide.
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1.0.T INTRODUCTION

In the United Kingdom spatial challenges

are formed due to a significant erosion rate,
especially on the southeast coastline, where the
soil has a weak resistance to erosion (Masselink
& Russell, 2013; Hurst et al, 2016). As shown

on the hydraulic action of the ocean
waves generates erosion. This erosion causes
the soil to be washed away until no soil remains
(Dornbush et al, 2006). An extreme example of
coastal erosion is shown in

Ecology, society and urban environments are

at risk in coastal cities due to environmental
risks. Protection measures, such as sea walls
and embankments, are the primary solutions to
current erosion risks. These protection measures
are often expensive, short-term and can have
negative influences on other sections of the
coastline. The measures influence the processes
along the coastline by interruption of longshore
sediment transport (Cooper and McKenna,
2007). Currently, cities and their residents are
unable to adapt to this increasing erosion and
are often exposed to unforeseen and abrupt
events that impact their habitat and, therefore,
have an influence on the human livability. In the
English context, a regional strategy is needed
to find a balance between coastal social justice
and the continuing risks of coastal erosion
(Apine, 2011, Alexander et al, 2012; Cooper and
McKenna, 2007), which are further investigated
and explained in the thesis.

This project investigates possible strategies for
urban environments to adapt to the increasing

10

erosion rates which is the result of climate
change and sea level rise. With the use of
mixed methods research, a regional strategy
is formulated and implemented in local urban
designs.

The research method used to achieve

the formulation of a strategy is the Data,
Opportunities, Challenges & Anecdote (DOCA)
method developed by FABRIC (Vafa, 2018). This
method uses opportunities and challenges that
can be found on a regional scale, but also on
the local scale for different coastal cities in the
project area. In the thesis this method is used to
find local innovation opportunities that can be
integrated within a regional urban strategy. This
approach considers interdisciplinary and layered
approaches with the use of domains that involve
defence-resilience, networks, tourism and
economy. Within the DOCA method, the six-step
approach by Hooimeijer et al (2020) is applied
to create a multi-scalar and adaptive planning
system.

With the use of both these methods, thesis
aims to create an urban design as a response
to ecological, societal and urban environmental
challenges relating to coastal erosion effects
and spatial planning strategies. The project’s
developed regional strategy aims for regional
resilience in southeast England with the design
of local Sustainable Urban Environments in
Bexhill-on-Sea and Hastings.
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1.0.2 PROJECT GUIDE

Transitional Territories between water and land
are unique areas where these two elements
come together and influence each other. For
the UK, the border exists mostly of these unique
areas that transition between water and land,
which is why this is an interesting location to
research. With the white cliffs of Dover, the
coastline makes up for an interesting and
diverse landscape. Many Brits desire to live
near or even on top of these cliffs because the
cliffs’ significant value to the English nationality
(Readman, 2014). However, sea cliffs, especially
in southeast England, have characteristic
disadvantages. Coastal erosion is the number
one threat in these areas and has a great
impact on the livability on and near coastal
cliffs (Hurst et al, 2016; Cooper and McKenna,
2007). So how can we adapt the current coastal
urban environments that are at risk to prevent
dangerous consequences with respect to the
livability, considering socio-environmental justice
(Cooper and McKenna, 2007)?

The research framework forms the roadmap

for the structure of the thesis’ research. The
research of the thesis involves the development
of strategies of spatial planning within cities that
are affected by environmental risks, with a focus
on coastal erosion. For this project the southeast
English coastal cities, in the counties of Kent and
East-Sussex are the main focus. In this region,
many coastal urban environments are affected
by the consequences of coastal erosion.

The main research question that is formed for
this thesis is: "What aspects should an Urban
Planning Strategy for England’s vulnerable
coastal cities include to create a sustainable
urban environment that adapts to (accelerated)
coastal erosion?” With the use of subquestions
that involve several subtopics, the main question
is answered with the formulation of a multi-
scalar and interdisciplinary adaptive planning
strategy. The regional scale, the urban scale
and the local scale are used for interventions
and spatial planning adaptations to include a

qualitative design. Important for the formulation
of a regional strategy are the stakeholders and
the use of the spatial planning in the spatio-
temporal scale.

The adaptive planning strategy is formed
through research with the use of different
theories and methods. During this research, the
theoretical themes of the thesis: urban planning
strategies, sustainable urban environment and
coastal erosion will play a critical role. This leads
to the conceptual phase where a relationship

is established between coastal management,
including hydrodynamic risks, and livability
including vulnerability within the societal,
ecological and the urban environment. The
concepts and theories form the starting point
for the analysis and design phase. During this
phase spatial analysis will be performed together
with the analysis of trends and projections in
coastal zones. This analysis is used in a research
by design method and with the use scenario’s an
adaptive planning strategy will be formed.
Methods used during the research of this thesis
are: literature review, data collection, spatio-
temporal analyis, stakeholder analysis, critical
mapping and strategy making through research
and design.

The different methods complement each other
and are linked to the research approaches
that are the DOCA method and the six-

step approach by FABRIC in Vafa (2018) and
Hooijmeijer et al (2020). The use of these
methods creates a circle of analysis, design,
feedback and redesign and is used to create a
design that creates an adaptive and, therefore,
a sustainable urban, societal and ecological
environment. An evaluation, including a
discussion and reflection ends the research
with the formulation of limitations, ethical
considerations, societal relevance and scientific
relevance of the project.



MOTIVATION + RELEVANCE Development of cities invulnerable to environmental risks

PROBLEM FIELD Risk by water, climate change, sea level rise, adapting to coastal

erosion hazards, risk protection and management, environmental risks

— North Sea, southeast English coastline, East Sussex,
location ; .
Bexhill-on-sea and Hastings.

The acceleration of the eroding coastline due to climate change and
sea level rise causes ecological, societal and urban problems.
Protection measures are not sufficient for the long term and can
negatively influence erosion in other sections of the coastline. Cities
and their residents are unable to adapt to this increased erosion and
are often exposed to unforeseen and abrupt events that impact their
habitat and have an influence on their livability. In the English context,
a regional strategy is required to find a balance between livability and
the risks of coastal erosion.

RESEARCH QUESTION What aspects should an Urban Planning Strategy for vulnerable English

cliff cities include to create a Sustainable Urban Environment that
adapts to the (accelerated) Coastal Erosion?

RESEARCH AIM + OUTPUT The research aim of the thesis is to understand gaps in current urban

practices related to coastal erosion.

A regional strategy for English coastal cities will be formulated for the
southeast English coast and applied in a design for two cities. This
regional strategy in combination with the designs will aim to create
regional resiliency and a sustainable urban environment.

regional strategy (2100), qualitative strategy (2100)

local strategy (2100)

local scale redesign of two coastal cities based on the regional strategy, phasing

METHODOLOGY Regional Resiliency
Sustainable Urban Environment
Coastal Erosion Management

Urban Planning O methods
Planning for Shrinkage S

Densification
Social Justice data collection
Spatial Analysis critical mapping

+ Trends & Projections
design |

strategy making

L
Research by Design
Risk Assessment DOCA method

Scenario Development six-step approach
Adaptive Planning Strategies

EVALUATION + REFLECTION (imitations, ethical consideration, relevance






FIGURE 4: FAIRLIGHT COVE DUSK (PURDIE, N.D)

1.1 PROBLEM EIELD

This paragraph will describe the problem field of the ongoing
consequences of environmental risks relating to the urban
environment and the current methods of risk management. The
problem statement is formulated and the main research question
and subquestions are specified and divided in categories. The
research aim for the thesis project and its expected output are
also defined.
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1.1.1 PROBLEM STATEMENT

In the United Kingdom’s coastal regions many
houses are located on the coastline and the cliffs
with over 5 million residents in coastal towns
(ONS, 2020). Residents are unsure if and when
their house will experience environmental risks
and are, therefore, living in uncertainty (Cooper
and McKenna, 2007) . Currently, in these coastal
urban environments there are no solutions for
people that are almost losing their homes due
to coastal erosion. These environments have no
other strategy to adapt than: ‘'move away before
it is too late’ (Coleman, personal communication,
2021). There can be concluded that within the
English spatial planning system, there is a lack of
ability to adapt to the increased erosion rate and
the long-term consequences of coastal erosion
(Ministry of Housing, Communities & Local
Government, 2019; Environment Agency, 2020).
Other than the lack of ability to adapt, erosion
management in coastal England also causes
conflicts relating to social justice and spatial
planning (Masselink and Russel, 2013; Cooper
and McKenna, 2007; Marchand 2010). When
adding the rising sea level and the increase

of extreme climate weather events to these
management issues, a conflict arises that can
and should be solved through the use of spatial
planning (Boateng, 2010).

Around 80% of the Earth’s ocean is assisted by
sea cliffs and, therefore, vulnerable to coastal
erosion (Hurst et al, 2016). Coastal erosion is a
process where material from a coastal profile is
misbalanced and in many cases causes a loss of
land (Mangor, 2004). For sea cliffs this erosion
can be accelerated due to climate change effects
such as sea level rise, storm surges and droughts
(Hurst et al, 2016).

Environmental risks, such as coastal erosion
become a problem when the anthropogenic
landscape is at risk and the use of infrastructure
16

along with the livability of an urban environment
is endangered. In Europe, the effects of

coastal erosion have a significant effect on the
vulnerability of the anthropogenic landscape
and, therefore, can cause economic loss,
ecological damage and societal problems
(Marchand, 2010).

Coastal erosion is the main cause for retreat and
landslides causing risk in coastal urban
environments (Masselink and Russel, 2013).
Prediction methods that identify cliff sensitivity
while taking sea level rise into account, should
be applied for certain coastal regions where
residential developments and infrastructure

are located in high risk urban environments. In
many of these high risk environments, erosion
management methods are applied in the form
of erosion prevention. This erosion management
often results in adapted occupation patterns in
urban environments that are highly dependent
on this erosion management (Bray and Hooke,
1997).

Coastal management is linked to the prediction
of future erosion rates for specific locations (Bray
and Hooke, 1997). This is the reason that erosion
prevention as coastal management in urban
areas has only been successful to a certain

end. Erosion defence systems have, in several
cases, locally resulted in exhaustion of coastal
sediments and changed the coastal hydraulics.
This affected the areas nearby to a negative
extent. These areas experienced accelerated
erosion as a result of the taken measures for the
defence systems (Masselink and Russel, 2013).
This means that a local prevention measure can
influence coastal characteristics such as sediment
transport in the regional scale.

Prediction of future erosion rates and the
erosion management are complex multi-scalar
challenges and rely on many factors. Factors with



coastal influences include the sea-level history,
relative sea-level change, geology, sediments
(and their longshore transport), human impacts,
linkages between different coastal systems,
waves, tides, storm surges and geomorphology
(Masselink and Russel, 2013).

In England 29,8% of the coastline is experiencing
erosion and 45,6% of the coastline is protected
with coastal defence works (EUROSION, 2004).
This percentage of protection corresponds with
the English landscape. The southeast English
landscape is in most areas rather flat and low
than high and steep. Protection measures are
needed due to the geology of the English
coastline that is continuously experiencing
effects of coastal erosion due to weaker types

of sediments that are exposed to wave action.
These cliffs consisting of weak sediments are 'soft
rock’ cliffs and have a tendency to be instable
and changing (FiGURE 4). Hard rock cliffs, in
western England, are often relatively unaffected.
(Bray and Hooke, 1997). Along with the geology,
height differences in the English landscape also
cause varieties in flood risk and measures for

FIGURE 5: FAIRLIGHT COVE (LYCETT, 2005)

coastal protection in the coastal regions. The
protection of some coasts from erosion has
reduced the nearshore sediment supply, creating
an increased influence on coastal spits and low-
lying areas (Nicholls et al, 2013).

MANAGED REALIGNMENT
As response to anticipate to the increase of
coastal erosion an additional type of coastal
management is introduced in England’s coastal
environments. This coastal management:
'‘Managed Realignment’, is defined by the
Environment Agency (2011) by the removal of
coastal defences along the English coastline

and the allowance of natural processes.
Managed Realignment often goes hand in

hand with the term ‘Managed Retreat’, where
urban environments are expected to move
landward to make room for nature and decrease
anthropogenic and natural risks (Neal et al,
2017).

With the Managed Realignment policy, residents
of environments at risk are expected to move
land inwards, away from the vulnerable coasts.
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This means that these residents will lose their
current living environment and every part of
land they own (Esteves, 2013; Cooper, 2003).

The reason for not retreating from the coastline,
next to the loss of land ownership and economic
reasons, is according to Morris (1962), that the
cliffs are not just cliffs for the English population.
The coastal regions are a representation of
England’s nationalism. The appreciation for the
coastal regions has been growing stronger since
the 19th century, when coastal tourism became
popular. Before this, the coast was seen as a
dangerous landscape that brought more horror
than pleasure. The 19th century popularization
of the white cliffs, caused a strengtening of
association of nationhood and a greater sense
of seperation from the European continent

by the British (Readman, 2014). The cliffs are
now a symbol for a return home from a land

of strangers. The cliffs represent the continuity
of national homeland and, simultaneously, are
symbols of defence, defiance and difference
(Readman, 2014). This creates great value to the
coastal landscape by the English population.

For the white cliffs of Dover, for example, the
physical appearance of the cliffs is less important
than the associations of nationhood in the British
minds (Tuan, 1990)

From this can be concluded, that living in coastal
cliff cities is part of the British nationalism. This
would explain why they would find their homes
often along this, often marked as striking,
coastline. This also explains why there is a strong
sense of commitment to this coastline, and
prevents the Brits from moving away in advance
to possible dangers related to coastal erosion

in affected or soon to be affected urban areas
(Alexander, 2012).

Aditionally to the resistance from British
nationhood and the loss of current living
environments, the Brits have another reason
not to retreat. This reason is according to
Cooper (2008), established through the lack
18

of knowledge by residents about the effects

of coastal erosion on the coastal urban
environment, but also the lack of knowledge
about strategies of managed retreat. This lack of
knowledge is caused by the lack of collaboration
between the different local planning systems
that involve coastal environments and urban
environments, but also the involvement of the
National Government, Local Planning Authorities
and Environment Agency that pretend

the current, often Hold the Line, Shoreline
Management Plans (SMPs) where today’s
coastline is maintained, are sustainable for the
long-term future of the British coastline.

Even with the strong resistance against managed
retreat, in the long-term, moving away cannot
be avoided. Other prevention measures of
coastal erosion effects can only be limited in a
short-term manner. These measures can effect
the natural environment to a negative extent
with the acceleration of coastal erosion due

to climate change (Marchand, 2010; Bray and
Hooke, 1997; Masselink and Russel, 2013).

A living environment in a safe environment is
the basis of the strategy that is needed in the
case of coastal southeast England. This strategy
should provide a safe solution for current coastal
residents and governments, and should be able
balance livability, the socio-environmental justice
and urban risks that are the result of the effects
of coastal erosion (Neal et al, 2017; Cooper and
McKenna, 2007).

This strategy should be a regional strategy
that involves coastal urban environments in
the southeast of England and can provide a
collaboration between several coastal counties
in England, but also creates possibilities for the
United Kingdom. With this regional strategy,

a local scale design should provide local

scale opportunities for innovation to adapt to
the issues that are caused by environmental
risks, such as coastal erosion, in these coastal
environments.



FIGURE 6. ADAPTED BY CONIN (2021) FROM WHITE CLIFFS OF DOVER (GIEL, 2012)

1.1.2 KNOWLEDGE GAPS

Within the subject of coastal erosion and

its effects, the most important knowledge

gaps include the uncertainties of erosion

rate processes followed up by the inability to
find the best solution to environmental risks
according to Masselink and Russel (2013).
Usually, measures are taken without a clear
strategic objective, preventing the realisation

of an effective and sustainable solution to
coastal erosion (EUROSION, 2004). The term
‘managed retreat’ in combination with the SMP
'‘Managed Realignment’ is known but unused as
the implementation of such planning strategies
is prevented due to the lack of exploration in
different time scales (Esteves, 2013). According to
Cooper (2008), short-term options are preferred
to long-term planning options due to the lack of
knowledge about these different time scales.
Cooper (2008) also describes that, to implement
managed retreat into the planning system, the
UK is in need of:

* Long-term changes to integrate coastal

engineering and land-use planning to free
up space for the implementation of managed
retreat;

« Compensatory mechanisms for loss of land
and property;

« Knowledge about the benefits of the
implementation of managed retreat;

« Identification of ‘strategic packages’ of
managed retreat to enhance the function of
natural systems; and

* The distribution of knowledge about feasible
strategies of managed retreat.

To reach the integration of Managed
Realignment and other SMPs into the spatial
planning system, greater collaboration between
scientists and policy-makers is needed (Bray et
al, 1997). This collaboration should also facilitate
the compromises between various interest
groups, making the integration of SMPs into
the planning system an even greater challenge

(Nicholls, 2013). 19



What aspects should an Urban
Planning Strategy for England’s
vulnerable coastal cities include
to create a Sustainable Urban
Environment that adapts to
(accelerated) Coastal Erosion?

1.1.3 RESEARCH QUESTIONS

The problem statement leads to a research
question involving different domains by which
the project aims to find aspects in urban
planning strategies Strategies to create regional
resilience with the creation of sustainable urban
environments that adapt to coastal erosion.

The first domain in the research question is

the urban planning strategy and focuses on
spatial planning that is used in the English
context. The second domain is the sustainable
urban environment where a sustainable urban
environment is achieved through the balance of
social justice. A sustainable urban environment
should be the outcome of the strategy and
should, therefore, be researched through
subqguestions. The last domain is (accelerated)
coastal erosion, which is used to find its
consequences on the natural and anthropogenic
landscapes and its management.

With the definition of these domains, four
subquestions are formulated to answer the main
research question.

20

A: Urban Planning Strategy
B: Sustainable Urban Environment
C: (accelerated) Coastal Erosion

What are Climate Change effects and
how do they impact Spatial Planning and
Erosion Management in cities aiming for
Sustainability?

What are current Urban Planning Strategies
and how do they influence Coastal Erosion
Management?

How can an Urban Environment adapt to the
effects of Coastal Erosion and the impact on
the Socio-Environmental System?

Can a Sustainable Urban Environment
be explained through the theoretical
framework?



This question is used to find the implications for
coastal cities that occur in the English spatial
planning due to the adaptation of coastal
management as a result of climate change
effects.

This question is needed for the research of current
urban planning processes and their relation to
today’s coastal erosion management.

This question includes the exploration of possible
changes in the urban environment when
adapting to the effects of coastal erosion. This
adaptation should fit in the socio-environmental
system.

This question is used to understand the
definition of a sustainable urban environment in
relation to the strategic objective of the project:
social justice.

1.1.4 RESEARCH AIM

This thesis project’s research aim is to understand
and bridge the gaps in English urban spatial
planning practices related to or affected by
environmental risks with a focus on coastal
erosion.

The societal, ecological and urban environmental
risks that have effects or are effected by coastal
erosion are researched, but also the risk
management that is used and needed to deal
with the effects of coastal erosion is implemented
in the research and the formulation of a regional
strategy for regional resilience.

The overall coastal erosion effects that threaten
livability, and therefore, social justice, such as
cliff retreat and landslides, but also long-term
effects of erosion management measures and
the response to these effects, are assessed

in the formulation of a regional strategy for
an sustainable urban environment. When
researching these risks, propositions are
developed based on research by design to
create a regional strategy.

With this research aim, the research output

is formulated and designed. As mentioned, a
regional strategy for southeast English coastal
cities, that are affected by coastal erosion, is
defined based on spatial, stakeholder and risk
analysis.

The regional strategy aims to create regional
resilience and Sustainable coastal Urban
Environments with the use of response strategies
that adapt to environmental risks. With this
regional strategy, a qualitative strategy is created
to ensure quality in the region. Resulting from
the regional and qualitative strategy, two urban
designs are proposed in cities with reciprocal
functions.

21






FIGURE 7: WAVES NEAR CLIFFS (UNKNOWN, N.D)

RIESEARCA

In this paragraph different frameworks that are used in the research
framework are explained. The project’s theoretical, conceptual and

analysis and design framework are explained.

23



1.2.1 THEORETICAL FRAMEWORK

The theoretical framework defines the theory of
the domains spatial justice and environmental
justice. In this framework their relation to social
justice and the triple bottom line (people, planet,
prosperity) is established to explain the outline
and identify the position of the project, which
can be considered an addition to the triple
bottom line in urban design.

The urban sustainability framework that
includes the triple bottom line is designed to
create awareness in urban design to achieve
sustainability by considering the domains of
people, planet and prosperity in the project,
where society, environment and economy are
explored. In this framework, urban sustainability
should be achieved with the original intensions
of minimizing negative impacts and maximizing
positive impacts on the three domains
(Kraaijenbrink, 2019).

Spatial justice includes the interest in distributive
justice and procedural justice, which can
respectively be explained by the justice in
creation, location and access to public goods,
resources and services and the justice in
procedures and decision-making (Rawls, 1977;
Ostrom, 2015). Spatial justice focuses on the
spatiality of an urban system, where Soja

(2009) argues that all social justice has a spatial
element, shapen by the physical environment.
This spatial element is currently known as a fixed
element rather than a shaping factor of society,
resulting in a potentially unjust space. For this
can be argued that social and spatial justice
should be linked to define a just project where
society is shaped by spaces and spaces are
shaped by society (Manuel, 2012). Spatial justice
within social justice results in an interdepence
within the urban sustainability framework, where
the domains of people and project of the triple
bottom line can be linked in a definition of
spatial justice, within social justice, where spatial
24

justice is an essential element of sustainability,
but also of democracy that is needed to achieve
this just spatial environment (Soja, 2009).

In this project spatial justice can be found

in procedural justice, where the processes

of decision-making are guided by safety

and livability of society with respect to the
environmental risks, where a just process leads
to a just space and, eventually, social justice.

Environmental justice can be recognized as

a fair distribution of the, urban or natural,
environment between people as an element of
social justice, but can, in this project, also be
defined as the interrelation between people
and planet, where the natural environment is
ensured for future generations (Bolte et al, 2011).
Environmental justice, can be defined with the
aspects of distributive justice, equitable access
and procedural justice, which are respectively
the just distribution of environmental burdens,
equal access to environmental resources and
justice in decision-making for those affected
by environmental interventions with a focus on
both the physical and the social environment
(Bohme et al, 2015).

In this project, environmental justice can be
found in the people negatively affected by
environmental risks with their inability to

adapt to these risks resulting in vulnerable
environments linking the domains of people and
planet of the triple bottom line.

Spatial and environmental justice can be
understood as forms of social justice related

to the triple bottom line that includes society,
environment and economy. These concepts can
and should be brought into relation with each
other in a process of urban development to
achieve sustainability in the project and in all
three domains of people, planet and prosperity.



THEORETICAL FRAMEWORK
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1.2.2 CONCEPTUAL FRAMEWORK

The conceptual framework shows the network
of concepts. Key concepts and their relation with
other concepts that are researched for the thesis
are visualised. This abstract visualisation of the
research forms the basis of the thesis. Coastal
erosion, social justice, regional resilience and
sustainable urban environments are the main
concepts of this thesis. These concepts should
be researched and prioritised in every step of
the thesis and should be linked to their affective
target audiences.

The first part of the conceptual framework shows
the initial issues that are related to environmental
risks. The combination of hydrodynamics (

), and cliff geometries are the primary reasons
to apply coastal erosion management to specific
locations as explained in the problem statement.
Coastal erosion management is a method to
prevent, embrace or advance these effects of
coastal erosion on anthropogenic landscapes.
Coastal managment methods can interfere with
the current spatial planning practices and choices
need to be made. The value of spatial planning
and coastal management are compared. In this
project spatial planning and coastal management
will be aligned and integrated to prevent future
issues concerning contrasting values.

Revision of the SMPs leads to a new response
strategy: retreat, formulated by Dronkers

et al (1990). This strategy selection includes
stakeholders engagement and should be in
agreement with the indicators that assess the
vulnerability for the profiles of coastal English
cities with the use of common characteriscitc of
culture, population, defence-resilience, economy
and tourism inspired by Vafa (2018).

Response strategies are based on the impact

on the social justice system. The relationship
between spatial justice and environmental justice
within the natural and built environment is the
26

focus of this project and used as a guideline to
find a strategy of regional resilience. This social
system brings complications into the planning
strategies in relation to stakeholder engagement.
Important is to consider the relationship
between the case for intervention and the
spatial/temporal scale. Where according to
Cooper and McKenna (2007), the case for
intervention or non-intervention depends
heavily on the local and short-term or national
and long-term scales.

Decreased social justice due to environmental
risks in coastal environments is a result in a

need for a regional strategy that includes the
achievement of regional resilience and prevents
social and environmental risks. The regional
strategy aims to find a long-term balance
between the natural and built environments
while decreasing risks and vulnerabilities that
result from Environmental Risks. The aim is to
create regional and local environments that
include urban resilience, where economy, society
and environment are balanced and able to
respond in a recovering sense to abrupt change.
Environmental awareness and a possibility to use
nature based solutions are included as a way

to address the challenges of society relating to
environmental risks, but also in relation to urban
resilience where nature-based solutions and
environmental awareness act as tools to achieve
urban resiliency (Bush & Doyon, 2019).

Regional resilience has a direct effect on society’s
social sustainability with a system of urban
green spaces, facilitating recreation, social
interaction and building community cohesion
an introduction of spatial, environmental and
climate justice (Jennings and Bamkole, 2019).
This means a regional strategy that, in this
case, includes a reciprociy of cities planning for
shrinkage or densification, is the first step of the
creation of regional resilience and Sustainable
Urban Environments.
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1.2.3 ANALYTICAL AND DESIGN FRAMEWORK

The analytical and design framework is a
framework that describes the tools and methods
that are used for the thesis.

During the project, different methods were used to
understand the social, environmental and climatic
challenges and opportunities . These methods
were used to find conclusions on different topics
and provided the foundation of the regional
strategy and local design.

The methods that are used in this project are:
Literature review, data collection, critical mapping,
scenario development, stakeholder analysis and
spatio-temporal analysis to fit into the used
research design approaches:

» Six-step approach (Hooimeijer et al, 2020)

« DOCA opproach (Vafa, 2018)

1. Literature review

The literature review is used to understand the
relationship between Shoreline Management
Plans (SMPs) and spatial planning strategies
and relate this to socio-environmental justice.
With keywords that include these concepts,
the literature review will add a conceptual,
theoretical and scientific perspective to the
thesis research with the use of Google Scholar,
Research Gate, Science Direct and Jstorr.

COASTAL EROSION MANAGEMENT

[shoreline management, coastal protection measures, Managed Realignment]

SPATIAL PLANNING STRATEGIES

[urban adaptation strategy, managed retreat]

SOCIO-ENVIRONMENTAL JUSTICE

[social risks, environmental risks, coastal communities]

2. Data Collection

Gathering data is need to create knowledge
about the topic of the thesis. This data collection
can result in qualitative and quantitative
information about locations, conflicts, relations,
challenges and opportunities.
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NORTH SEA
[data.gov.uk, IGIS map, FAO, latestdata, OpenDEM, Eurostat, EMODnet, Environment

Agency, DEFRA North SEE, data.overheid.nl]
SOUTHEAST ENGLAND
[data.gov.uk, Environment Agency, DEFRA, Ordnance Survey, GCN, Historic

England, WFD, UK Data Service, MaritimeMaps, CEFAS]

3. Critical Mappin
Critical mapping is used to extract critical

information from the data collection. Vulnerable
systems and risks will be identified with the
processes and flows related to matter, topos,
habitat and geopolitics in different (time)scales.

4. Scenario Development

Scenario Development is used to explore the
effects of the SMPs and goals that are related
to coastal adaptation and management. The
scenarios will be exagerrated to understand the
short and long term effects of different types of
coastal management.

5. Stakeholder Analysis

The stakeholder analysis in the form of
interviews and power-interest analysis is used
to assess the involvement of actors including
position and motivation in relation to spatial
planning strategies. This analysis is used to test
feasibility of the interventions and/or strategies.

6. Spatio-Temporal Analysis

A spatio-temporal analysis is a tool that is used
to understand the development of the local
design and/or regional strategy in time. Phasing
of the project is a critical part of this analysis.

» Six-step approach (Hooimeijer et al, 2020)
The six-step approach is focused on the
formulation of a design and is in the thesis used
for the formulation of a regional strategy. Step 1
and 2 are described by Hooimeijer et al (2020)
as the analysis of the original situation of the
case area. The DOCA approach is the basis of
the first two steps involving the analysis.



STRATEGY

DESIGN

During step 1 and 2 of the six-step approach the
goal is to ind data on qualitative matters such
as socio-spatial conflicts, environmental conflicts,
spatial context and policies and map these.
Land-use, surfaces and functions will be explored
in a quantitative analysis. This step is critical for
defining the problems in the project location,
Southeast England. Step 2 involves the search
for opportunities, challenges and anecdotes. The
DOCA approach elaborates further on step 1
and 2.

After the analysis, step 3 involves the redesign
of the project area. This redesign is based on
the outcomes of step 2 and should include
resolving urban issues as well as societal and
environmental issues.

In step 4, the strategy and design is evaluated
and the effect of the implemented opportunities
and challenges can be analysed. This step lead
to the use of new ideas in step 5, which is the
phase of adapting the strategy and design to
new standards.

Step 6 is the last step and focused on a redesign
of the public space for the design and a phasing
for the developed strategy.

« DOCA approach (Vafa, 2018)
DOCA is an abbrevation for Data, Opportunities,
Challenges and Anecdotes. In this approach,

six-step approach

1: Spatial Conflicts

> Soc Conficts
B 4 Evalaie
W SReie |

ANALYSIS

developed by urban design office FABRIC and
integrated in a Japan project by Vafa (2018),
the foundation relies on literature review,

data collection and critical mapping. Critical
mapping is in this project used as a form of
study to explore the spatial drivers and their
relations. After this process, opportunities are
extracted from critical mappings. In this project,
opportunities are found in designs that involve
the regional scale and its connections with the
local scales of coastal southeast England. The
challenges in this approach are found in the
reverse engineering of spatial planning conflicts
that are currently present in the cities affected
by coastal erosion. During this process the
flaws in spatial planning systems were explored
and possible scenarios were developed to be
integrated in a spatio-temporal analysis. The
last part of the approach focuses on anecdotes
by stakeholders and is covered by the relation
between social and environmental justice for
coastal cities through the use of interviews with
locals.

These approaches are used to create an
integrated perspective on the development
of spatial planning of Sustainable Urban
Environments related to coastal erosion.

based on Hooimeijer et al (2020), Vafa (2018)

| DOCA approach |

DATA /
MAPPING

OPPORTUNITIES CHALLENGES ANECDOTES
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The Developing Strategies project knows three
phases, which are analysis, strategy and design.
The analysis includes the literature review, data
collection, critical mapping and interviews.
Literature review and data collection support
critical mapping. During critical mapping,
spatial, social, stakeholder, spatio-termporal and
policy analysis are done to find challenges and
opportunities, and their risks, as conclusions for
the development of a strategy.

Interviews are carried out with the purpose of
finding anecdotes on personal opinions, but
also on matters of spatial planning and coastal
management.

Within the strategy phase, scenarios are
developed to explore urban vulnerabilities and
find fitting and realistic adaptation strategies
with the use of the SMPs. Conclusions of this
phase are used in the strategy making through
the conclusions of cities at risk and, in the
design phase, their risk management that are
implementated in the regional strategy including
the phasing of the project. In this design phase,
also the local urban design is developed.

The analysis, strategy and design phases lead
to the end products that included a regional
strategy and an urban local design.

These phases can also be identified in a
taxonomy ( ) that defines domains that
are of importance and their scales of operation
in the project. The phases of analysis, strategy
and design are divided over several professions
that are expected to collaborate to achieve

the project goals of regional resilience and a
sustainable urban environment.

Urban planners are expected to analyse the
coastal urban environment on a regional
and local scale, in collaboration with coastal
managers, to understand hazards and their
challenges and opportunities and bring those
in relation to the urban environment. These
professions are expected to find agreements in
goals and concepts within the phase of strategy
30

development. After this, principles are decided
upon by urban planners in collaboration with
urban designers and policy makers resulting in
the implementation of these principles in a local
urban design and the search for solution spaces
in this local scale.

The collaboration of urban planners, urban
designers, policy makers and coastal managers
should lead to the formulation of concepts
and principles that, in this project, lead to

the achievement of regional resilience and a
sustainable urban environment.
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FIGURE 10: WHITE CLIFFS OF DOVER, ENGLAND (PINTEREST, N.D)

The English planning system is explored and the synthesis of the
four lines of inquiry, of the Transitional Territories studio: matter,
topos, habitat and geopolitics are analysed through the use

of composition, alteration and limits. For every line of inquiry,
coastal erosion is, as shown on_riGUrE 10, the main theme.
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2.0.1 ENGLISH SPATIAL PLANNING SYSTEM

The principles of spatial planning in England
have been unchanged since 1947, which are that
planning is about protecting and promoting the
public good (Planning Officers’ Society, 2001).
The spatial planning, however, has changed
significant since 1947. More than once the
planning system has undergone several changes
with new regulations and planning acts (The
National Archives, n.d).

In 2005, a system with regional spatial strategies
and local development documents was
introduced to deliver a sustainable development.
In this system the spatial planning should
integrate policies for the use and development
of land with other policies and programmes that
include the nature of places and their function
(ODPM, 2005). This system agreed with the
existence of the Regional Development Agencies
Act that was accepted in 1998, where regional
planning authorities could refuse planning
applications that are not in the region’s best
interest. Within 10 years, most of these regional
planning authorities have been abolished and
new planning acts are introduced (Queen’s
Printer of Acts of Parliament, 1998).

The Localism Act in 2011 included fewer regional
strategies and more local initiatives that

allowed self-organized groups of residents to
formulate plans about their own neighbourhood
(Department for Communities and Local
Government, 2010; HMSQO, 2011).

In 2004, 2008 and 2011 different acts have

been accepted that dismantle old urban and
environmental planning principles, causing
England’s planning system to lose grip over
clear regulations concerning this system. The
alterations of principles within different acts
have been causing a ping-pong effect between
regional and local planning systems. This
repeated change of territories in the planning
system can be recognized as crisis management
trying to solve the unjust economic model (Lord
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& Tewdwr-Jones, 2012).

In the modern planning system of England,
the National Planning Authority is formed by
the Ministry of Housing, Communities and
Local Governments. This ministry formulates
regulations and acts to increase the housing
supply, support local government and create
strong communities. The key decision-takers
in this planning system are Local Planning
Authorities (LPAs) which can be defined by three
tiers: (1) county councils, (2) district, borough
or city councils and (3) parish or town councils.
These authorities are accompanied by local
councillors, who have the key leadership and
officers, who assist with the procedures of the
planning system (Department for Communities
and Local Government, 2015).

The second tier, defined by district, borough or
city councils is the most important tier in the
current planning system and is responsible for
most planning decisions other than transport,
mineral and waste planning. Single tier
authorities such as National Park authorities and
Heritage authorities have responsibility for both

county

district
borough

city /

parish (
town ‘
\
|

national park \
hertitage
etc.




first and second tier planning matters visualised
in . The third tier is responsible for
passing of planning applications to produce
neighbourhood plans.

The Department for Communities and Local
Government (2015) states, that planning is

more effective when the people that are

affected are an integral part of the process. This
statement results in the National Planning Policy
Framework, with the exception of London, to
focus on local and neighbourhood plans to be
the main strategies of planning and provide
plans for a minimum of 15 years.

The focus on local and neighbourhood plans
does not rule out the need for cooperation
between different Local Planning Authorities.
Within the Localism Act 2011 a ‘Duty to
cooperate’ is integrated to ensure the
collaboration between Local Planning Authorities
and public bodies (Department for Communities
and Local Government, 2015).

This ‘Duty to cooperate’ is needed to integrate

the Shoreline Management Plans (SMPs) or
coastal management plans into spatial plans.
For this process a policy hierarchy is created
by the Department for Communities and Local
Government. This hierarchy reaches from
appraising risk with the involvement of SMPs
to mitigation and their impact with the use

of an adaptation strategy (Department for
Communities and Local Government, 2010)

In the planning process the Environment Agency
fills a strategic overview role who manages

flood risks and SMPs on behalf of DEFRA and
works with collaborates authorities to ensure
maintenance and prioritisation of coastal
protection measures (Environment Agency, 2021).
Other examples of agencies and bodies that

are interested in spatial planning cooperation
within southeast coastal England include Natural
England, the National Trust, English Heritage,
the Marine Management Organisation, Primary
Care Trusts and Coastal Groups (Department for
Communities and Local Government, 2015).

According to experts that are involved in this
planning process, the many changes to the
system in the past ten years have caused many
planning issues. In particular the change from
regional planning to local planning has caused
miscommunication between the two scales

and introduced a sense of individuality into

the English Planning System (Crates, personal
communication, 2021). This individuality is
encouraged by the short-term minimum of Local
Plans. Also, the ‘Duty to cooperate’ can currently
only be relied upon during the search for new

\ construction sites, this policy is not controlled

w in terms of the desired topic of sustainability in

FIGURE 11: ADAPTED BY CONIIN (2021) FROM ENGLISH PLANNING
SYSTEM DISTRIBUTION BY DEPARTMENT FOR COMMUNITIES AND
LOCAL GOVERNMENT (2015).

I . I i relation to social justice, according to experts
/ S| ﬂg cuer in the field of Urban Planning and Coastal

Management (Crates, personal communication,
2021; Coleman, personal communication, 2021).

The lack of policies and local plans regarding
sustainability can be considered a problem in
today’s society as many coastal urban areas that
experience issues with coastal erosion have been
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informed by experts in the past, but ignored this
research due to the lack of legislation. According
to the Maritime Archaeology Trust, this is a
reason for LPAs to be held responsible for the
current issues with Coastal Change (Momber,
personal communication, 2027).

Another point of criticism by experts on the
current planning system includes the function of
SMPs in the system, as they are non-statutory,
unfunded and unsustainable as they are not
adaptive to the future climate change and the
resulting coastal erosion and can, therefore,

not be relied upon (Coleman, personal
communication, 2021; Momber personal
communication, 2021). Due to the non-statutory
function of SMPs, the government has no duty
to provide protection (Environment Agency,
2027).

With knowledge about the current system,
expectations and experts’ opinions it can be
concluded that England is in need of a policy
change that includes the aim for a sustainable
urban environment. This need was introduced
in 2005 by ODPM, but has however, since 2011
been discarded (ODPM, 2005; Lord & Tewdwr-
Jones, 2012)

Future changes in the system can be explained
through the re-introduction of the regional
scale to the planning system that provides
room for policies that can be applied on both
the National scale and the regional scale to
improve collaboration between the scales

and tiers ( ). Old policies that are
related to coastal erosion should be revised,
and new policies can be integrated into the
system to provide a foundation for the desired
sustainability in Coastal Urban Environments.
Where in the current system the National scale
and the local scales are seperated, will in the
new adapted system be a linkage between these
scales through the regional scale.

Shoreline Management Plans should be

revised and considered on both the regional

and the local scale to provide a strong realistic
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foundation for sustainable regional development
as the current Shoreline Management Plans are
unsustainable (Momber, personal commnication,
2021). The revision of SMPs should, in the new
planning system, lead to the formulation of
an adaptive urban environment. Integration
of the revised SMPs can be achieved through
regional collaboration and possible funding.
These revised SMPs will pressure the coastal
urban environments to include not only
Climate Change Adaptation, but also include
Coastal Change into the Local Plans. In

, the current integration of Coastal Change
into Local Plans is shown, where, in southeast
England, most Local Authorities do not mention
Coastal Change in their plans, leading to the
establishment of unsustainable plans. When the
regional scale is implemented in this planning
system, Local Plans will not be able to exclude
Coastal Change.
With the integration of the regional scale, the
timeframe of plans should also be adjusted to
make regional and local plans feasible within
the different scales. In the new planning system,
a longer term of plans should be integrated in
Development Plans, leading to possibilities to
an increased sustainability. New plans are aimed
to last for at least 50 years, nearly eliminating
the Hold the Line- strategy for many Coastal
Urban Environments and causing an essential
argumentation to search for opportunities in
other, more sustainable SMPs.
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FIGURE 12: COASTAL LPAS WITH CCMA STATUS (KIRBY ET AL, 2020)
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FIGURE 14: WHITE CHALK CLIFFS OF DOVER (PINTEREST, N.D)

1 MONOGRAPHS

Important conclusions of the four lines of inquiry are explained
through the use of analysis that includes mapping the horizontal,
vertical and spatio-temporal planes of the coastal areas as shown
in FIGURE 14, This analysis is used to find limitations, but also to find
opportunities and challenges within the different scales that are
introduced in this project.
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2.1.7 SPATIAL ANALYSIS

70,9% percent of earth’s surface consists of
water (USGS, n.d) where the North Sea covers

a small percentage of this surface as an inland
sea that is a small part of the Atlantic Ocean.
This inland sea can be found on the European
continental shelf and is adjacent to the countries:
Great Britain, Denmark, Norway, Germany, the
Netherlands, Belgium and France. Coastal areas
in these European countries coastlines create
room for recreation and tourism, but can also be
defined as territories for disaster. The Transitional
Territories that can be found adjacent to the
North Sea often experience problems between
water and lands surfaces. Sea level rise and
coastal erosion have been reoccuring issues in
the North Sea and the adjacent coasts in West-
Europe.

Water is the primary source of coastal erosion
effects on land surfaces. The impact of this
water can be defined through the composition
in comparison to the soils that are exposed

to erosion due to direct physical contact with
surfaces of water. Through coastal erosion the
sea slowly takes ownership of the land and
replaces this land with water, increasing the
water surface in certain locations.

Vulnerable areas for this erosion process can be
found in southeast England where big parts of
the coast are defined as high risk and medium
risk areas to erosion (Eurosion, 2004). These
vulnerabilities are caused by sea level reise, the
soil types that consist mainly of soft soils like
chalk, but also the water flows, the sediment
transport, sea bathymetry and the wave height
are factors that have impact on the risks and
vulnerabilities of coastal zones (de la Vega-
Leinert & Nicholls, 2008; Masselink & Russel,
2013; Hazelden & Boorman, 2001). Water flows
in combination with sea bathymetry and wind
flows can cause the coast to be attacked by
energetic waves, resulting in medium risk coastal
erosion zones if frequently repeated. With the
40

expectated increased frequencies of storms and
the rise of sea levels, an increase in imbalance in
sediment transport will be established resulting
in transformations from medium to high risk
coastal zones (Hurst et al, 2016). In southeast
England, the coast experiences a significant
impact from the water flows and sediment
transport due to the influences of the British
channel, the nearby coastal zones and the bed-
load partings in the sea bathymetry (OpenDEM,
2019; Johnson et al, 1982).

In other countries adjacent to the North Sea,
coastal erosion is not the main issue as stronger
soil types can be found, but also due to the
more important issue of sea level rise that forms
bigger threat to these coastal areas, due to the
low land surfaces (Environment Agency, 2020).

FIGURE 15
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Data from OpenDEM (2019), Eurosion (2004), Masselink & Rus-
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The English coastline is known for its cliffs that
surround the islands of the United Kingdom. In
particular the southeast coastline, where the
white chalk cliffs are located. Apart from these
high cliffs, the coast also consists of lower areas
that are at risk of flooding. These different terrain
types cause a need for coastal management in
the form of Shoreline Management Plans (SMPs)
to prevent urban environments to be at risk from
the negative effects of water.

Four types of SMPs are implemented in coastal
England by DEFRA in collaboration with the
Environment Agency (DEFRA, 2001, Environment
Agency, 2011). For the coast of southeast
England, that is defined as coastal cell 4 and
includes the coastlines of East-Sussux and Kent,
only three types of SMPs are used. Currently,
the most used type of management is Hold the
Line management, where the current coastline

is maintained in its current state with the use of
coastal protection measures. Natural protection
through height differences, but also sea walls,
embankments and timber constructions are used
to prevent coastal erosion and floods. Other
active SMPs in coastal cell 4 are: No Active
Intervention, where the current natural resources
are sufficient or the land is not worth protecting,
and Managed Realignment, where the coastline
is moved backwards to give space to the natural
coastline resulting in conflicts of boundaries
between urban environments and natural
environments (Environment Agency, 2011).

Shoreline Management Plans are, for the English
coast, used as a tool to manage terrain types
while preventing vulnerabilities in coastal urban
environments. These terrain types all erode

in a different pace and are, therefore, in need

of different measures and management plans
(Boardman, 1990; Neal et al, 2019).

While the SMPs consist of plans and policies

to manage the coastal areas, decisions have to

be made between benefits and costs of these

plans. For many coastal areas with a Hold

the Line strategy, this might not be beneficial
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on the long-term and will only cost the Local
Authorities money while postponing the actual
issues due to the limited amount of financial
support and the unlimited temporal scale for a
defence to last.

Although the SMPs are policies, these policies
are non-statutory, resulting in no funding from
and no right to be protected by the National
Government causing protection measures to
be developed in the local scale instead of the
National scale, leading to knock-on effects and
additional costs (Nicholls et al, 2013; Marchand,
2010)

FIGURE 16

Composition

Data from Ruffell et al (1996), Environment Agency (2019) &
Data.gov.uk (2019)
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The goal of the SMPs is primarily to maintain the
urban environment, however, it is also important
to maintain the natural cliff environments

as these coastal cliffs are a home to a great
biodiversity unaffected by the athropocene
landscape in the coastal zones of England
(Larson et al, 2005). The coastal management
types, also called shoreline management plans
(SMP) in the UK, each focus on maintaining
either the urban environment or the natural
environment, with the exeption of Managed
Realignment, which focuses on maintaining both
environments (DEFRA, 2001). For many locations,
maintaining both environments would be a
desired outcome of shoreline management.

The management plans can be distinguished

by their function. No Active Intervention and
Managed Realignment have the function of
limited intervention with natural processes, while
management strategies such as Hold the Line
and Advance the Line are prevention strategies
that intervene with the current natural processes.
The prevention methods are then distinguished
by the location of these measures. Where Hold
the Line strategies focus on prevention measures
along the current coastline, the Advance the Line
strategy moves the coastline further in sea and
uses coastal measures that should be located in
at sea to create this distance from the current
coastline.

These prevention measures have positive
effects towards the erosion as they are able to
limit the hydraulic action to a certain amount.
However, most prevention measures interfere
with the natural processes in such a way that the
sediment quantity and transport is negatively
impacted, causing erosion issues including
sediment quality and quantity in other, nearby,
locations along the coastline (Brown et al, 2011;
Nicholls et al, 2013; Masselink & Russel, 2013;
Moore & Davis, 2014).

The erosion in the southeast of England is

currently limited through the use of coastal

protection measures within the Hold the Line
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strategy. If these protection measures are
removed in a Managed Realignment strategy,
the land will erode naturally in locations where
the soil resistance is weak. The limits of this
erosion will be defined by the transition in land
to strong resistance soils that are naturally
resistant to the effects that cause erosion
(Masselink & Russel, 2013).

Ero:

FIGURE 17

Alteration

Data from Shnizai (2012), Brown et al (2011), EUROSION (2004)
& Masselink & Russel (2013).
K3 Strong Resistance Soils
B Weak Resistance Soils
B water
— Sediment Transport
- Sediment Limits
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The shoreline management plans (SMPs): Hold
the Line, Managed Realignment, Advance

the Line and No Active Intervention, all have

a different impact on the spatio-temporal
scales. Plans such as Advance the Line and
Hold the Line are active on the spatial scale

as these are plans to maintain the current
coastal environments as they are and do not
have adaptive characteristics in the temporal
scale. The distance of these plans is defined by
the erosion distance the measures are able to
prevent, the temporal scale is defined by the
time the coastal measure is in operation. This
time of use is for most coastal measures around
30 to 50 years (DEFRA, 2001; Environment
Agency, 2011).

The No Active Intervention Management Plan
works for a certain erosion distance where the
urban environment is still unaffected. After

a certain period of time this distance has
overlapped with the urban environment and
creates an environment with a negative livability.

The Managed Realignment Management Plan
is an adaptive plan as it follows the path of
erosion and creates an urban environment that
keeps changing position to avoid risks and
vulnerabilities. This relocation happens parallel
to the erosion rate of the soils that exist in a
location. This means that for each location this
pattern will differentiate.

In locations for sandy soils, the need for
adaptive management plans are most needed as
the erosion rate is significantly higher than other
soils. However, the erosion rates of both chalk
and clay still require management plans. This

is the case for all of southeast England as hard
rock soils can only be found in the northern part
of the United Kingdom.
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Distance of management in relation to the current

eroding coastline (m)

FIGURE 18

Limits
Data from Nearing et al (2017), EUROSION (2004) & Boardman
(1990)
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THE ALTERATION OF HABITAT
In southeast England’s coastal zones, urban
developments can be found along the coastline.
Between the urban environment and the sea
environment an area of protection measures,
wetlands or cliffs can be found. In southeast
England the percentage of these coastal
environments is around 6%. Of this 6% nearly
47% includes coastal protection measures (UK
Centre for Ecology & Hydrology, 2015). These
protection measures can include the different
types of Shoreline Management Plans in TOPOS.
Seawards, the areas adjacent to the coasts are
used for temporary and permanent uses, where
temporary uses include fishing and shipping,
while permanent use is defined by uses that are
long-term such as windfarms, oil production,
drill platforms and waste disposals.

In southeast England, many urban environments
can be found in the coastal zones of the British
land. However, this coastal zone is often defined
by coastal cliffs, causing a vulnerable urban
environment due to the effects that can be
caused by coastal erosion (Brown et al, 2011).
Land inwards these urban environments can be
neighbouring other anthropogenic landscapes

FIGURE 19

Alteration

UK Centre for Ecology & Hydrology (2015), Natura 2000 (2020 &
Maritime Archaeology Trust (2020)

anthropogenic pressures

social & political
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such as horticultural landscapes, orchards and
hops.

Another great part of the southeast English
landscape is occupied by grasslands. These
grasslands are part of the natural landscape
of England and are often protected due to
biodiversity, the origin and location of the
landscape (Natura 2000, 2020).

These different forms of landuse are the result
of anthropogenic influences on the landscape
and do, on their turn, influence the existing
landscape in the conflict between natural
pressures, by land, sea and biodiversity and
anthropogenic pressures, by society, politics,
environments and space.

The conflicts of these pressures are often
overruled by the anthropogenic landscape

to provide for humans, however, this is not
indefinite as the natural landscape is changing
and will, eventually, take over their property.
Nature has more time and energy than the
government has time and money (Dornbusch,
2021).
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In relation to geopolitics in the southeast of
England, different conflicts arise. Between the
anthropogenic landscape that includes urban
environment and infrastructural objects, great
areas of protected natural landscapes can be
found. Areas of Outstanding Beauty, but also
Environmentally Sensitive Areas and Heritage
Coasts enclose the anthropogenic landscape
and natural landscape and create geopolitical
boundaries, conflicts and limits for the possibility
of anthropogenic changes in the English
landscape.

In the sea, protected areas also create
boundaries. The Natura 2000 areas and the
special protected areas both have purposes

in remaining the biodiversity of the natural
environment. The special protected areas have
a special function in bird protection, whereas
Natura 2000 focuses on more species.

In the coastal zone of the UK, and in particular
southeast England, many shipwrecks can be
found. Most of these shipwrecks origin from the
worldwars in the early 20th century. Some of
these shipwrecks are marked as protected due
to their archeological, historic or artistic value
(Martime Archaeology Trust (2020).

Other areas that cause geopolitical boundaries,
conflicts and limtations at sea are areas identified
as waste disposal areas, windfarms, oil fields,
pipelines and cables of which some can be
found in close distance to the shoreline of the
southeast English coast along the North Sea
(The Crown Estate, 2020). These boundaries
are found water surface, but also in the seabed
and can interfere with the natural environment,
making a case for the protection of certain
areas.

While these protected areas are defined

by several organisation specialising in the

preservance of natural environments, not

all areas and advices are included in the

governmental policies but have an advising role

in the planning process, resulting in an extensive
50

ignorance of natural and cultural values but also
landscape values in relation to coastal erosion.
The lack of legislation within certain areas of the
geopolitical field allows for partial ignorance of
this landscape and can provide opportunities
for Local Planning Authorities to further ignore
possible future risk environments. This lack of
legislation has been an issue for decades and

is the cause of the current unsustainability

of coastal urban environments due to the
ignorance of coastal change by Local Planning
Authorities (Momber, personal communication,
2021).

FIGURE 20

Composition

Data from Data.gov.uk (2019) and Maritime Archaeology Trust
(2020), Natura 2000 (2020) & The Crown Estate (2020).
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2.1.2 SYNTHESIS

From the monographs can be concluded that
the lines of inquiry of and are
for the southeast of England regarding spatial
planning strategies the most significant. Within

different coastal management strategies
are explored together with their explicit
coastal measures. Hold the Line, Advance the
Line, Managed Realignment and do nothing
management strategies are distributed along
the coastline to deal with the impact of coastal
erosion near urban environments.

Some of these management strategies
correspond with their respective situation on
land, for example, small urban environments

in flood prone areas that adopt the Managed
Realignment strategy. These urban environments
will, with this strategy, eventually be relocated to
a less vulnerable area further inland.

However, most of the coastline is represented by
Hold the Line strategies, allowing coastal cities
to grow and creating a vicious circle regarding
coastal protection measures, their expenses and
population growth. This vicious circle can cause
coastal cities to fall into economic decline due to
the lack of economic growth, which is described
by The Select Committee on Regenerating
Seaside Towns and Communities (2019).

Another significant line of inquiry is the

line of inquiry, which includes
protected areas such as Areas of Outstanding
Beauty, Heritage Coasts and Environmentally
Sensitive Areas. These areas limit the
possibilities of strategies for specific coastal
urban environments. An example of an urban
settlement that can experience issues regarding
protected areas is the city of Hastings, which is
one of the bigger cities of southeast England,
but is enclosed by flood prone areas and
Environmentally Sensitive Areas.

Due to the lack of ability to grow, nearby
settlements in, possibly, more vulnerable areas

52

are expected to grow and create new location
for urban environments that are, in the eyes of
the residents, favourable to protect, distributing
the issues regarding coastal erosion further
along the coastline and increasing the favour to
Hold the Line indefinitely.

FIGURE 21

Conclusion

Data from Data.gov.uk (2019) and Maritime Archeology Trust
(2020), Natura 2000 (2020) Ruffell et al (1996), Environment
Agency (2019) & The Crown Estate (2020).
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2.1.3 MANIFESTO

From the spatial analysis can be concluded that
coastal England is in need of a regional and local
strategy that is in favour of its residents with the
consideration of social justice rather than the
current use of unsustainable SMPs.

The first step for this process is to revise the
SMPs and reestablish these while taking the aim
to reach long-term sustainability into account.
The revised SMPs will be the foundation of

the formation of regional resilience and a
strategy that creates an adaptive urban system
as alternative to today’s reactive system. The
southeast English region will adopt a system
where Managed Realignment is the norm, with
the exception of selected areas where a Hold the
Line management will be active. This new spatial
planning system will provide relocation areas
beforehand to prevent climate change risks from
affecting the urban environment.

Regional resilience is established through the
embrace of climate change effects that include
coastal erosion rather than preventing these
effects and, with the implementation of social
justice through spatial and environmental
justice, create a sustainable urban environment.
Through this embrace, adaptation of the urban
environment is established.

FIGURE 27 is a visual representation of the
concept of preventing disaster with the use of
adaptation measures, rather than creating a
response after it is too late.
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FIGURE 22: YOUNG GIRL PULLED FROM EDGE OF UK CLIFFS (GETTY IMAGES, 2020)

55






FIGURE 23: CLIFFHANGER COLLAPSES, ISLE OF SHEPPEY (SWNS, 2020)
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This paragraph analyses the cities along the coastline and their
risks relating to the effects of climate change, with a focus on sea
level rise and coastal erosion as a strategy is needed to prevent
houses collapsing on the coast as in FIGURE 23,
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2.2.1 CITIES AT RISK

In the southeast of England, 35 coastal cliff
locations can be found (Brown et al, 2011). For
this project a selection is made for coastal cliff
cities located in the counties of Kent and East-
Sussex that have direct boundaries along the
coastline.

For this project the coastal cliff cities include:

Herne Bay, Margate, Ramsgate, Dover, Fairlight,
Hastings, Bexhill-on-Sea, Eastbourne, Seaford
and Peacehaven. Urban Programme
For the creation of a strategy the risks of these Elﬂ RéSIdentlal
cities will be accessed through the use of the m= Mixed
formula 'risk = <probability of adverse event> x
<consequences>" by Fraunhofer (IVAVIA, 2020).

Characteristics of coastal cities

Economic Sector

This formula considers the influences hazards, @ Fishery
adaptivity and stress & sensitivity on the risk and Tourism
vulnerabilities. @ Local

Driver Influence

The hazard is defined by the effects of Climate L Defence-resilience
Change that lead to coastal erosion (IPCC, 2014), 5
which are: increase of precipitation and sea
level rise and are similar for the several selected
coastal cities in Kent and East-Sussex

i
fo

The stresses and sensitivities are created by
the social aspects of the residents in the city §
(IPCC, 2014). In this diagram these vulnerabilities
are divided in the categories: population size,
population growth, economic decline, cultural

Upper Middle Class
Lower Middle Class
mmm Skilled workers

1 Working / Non-working

value and tourism dependency influenced '» Retirees percentage
by Vafa (2018). Additional categories are the 5 o

opulation size
economy sector, programme of the urban 100,000

environment, economic classes and percentage

of retired population.
p p 60.000

40.000

The last part of the impact calculation is based
on the influence of drivers that create available 2000
opportunities or challenges in adaptivity (IVAVIA,
2020).

.. . FIGURE 24
Charachteristics of coastal cities

Data from ONS.gov.uk (2017), ILiveHere UK (2017), City Popu-
lation (n.d), Select Committee on Regenerating Seaside Towns
and Communities (2019) & Rother District Council (2011).
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The impacts of the risk in a city are defined

by the probability of the event times the
consequences, where the probability is defined
by the hazard and the consequences can be
found in coping capacity and stress & sensitivity
(Fraunhofer, n.d; IVAVIA, 2020; IPCC, 2014) .

From IVAVIA (2020), guidelines for impact and
vulnerability analysis of vital infrastructures
and built-up areas can be derived for the
consequences of Climate Change. These
guidelines are used as an example in
methodology of risk assessment.

After selecting and categorizing the hazards,
drivers and stressors, the impact chain can
be defined and used to identify indicators of
hazards, stresses, senstivities and adaptivity.

Drivers within the category of hazard, are
defined in the IVAVIA guidelines (2020) as events
and trends that are climate-related and have

an important effect on the system causing an
increased vulnerability to climate-related risk.

In this project, the hazard is caused by coastal
erosion, which defines the drivers as Climate
Change events that increase the vulnerabilities of
this hazard such as increase of precipitation and
sea level rise.

Indicators of adaptivity are in the IVAVIA (2020)
guidelines defined as the ability of stakeholders
to adress, manage and overcome adverse
conditions in the shorter terms (IVAVIA, 2020;
IPCC, 2014; Fraunhofer, n.d). In this project, these
indicators can be defined by defence-resilience
that includes the SMPs and their sustainability,
but also spatial planning system that should be
designed to adapt to coastal erosion.

The indicators of sensitivity and stress can

be defined through direct and indirect non-
climatic drivers that are an important part to
the vulnerability and can increase this risk in to
climate-related risk (IVAVIA, 2020; Fraunhofer
2016).
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In this project these drivers and indicators lead
to the exposure that includes the presence

of people in areas that can are negatively
affected. This exposure results in the impact
that can also be referred to as consequences
and outcomes that create risks, for this project
the risk is defined by the current prevention of
exposure that can result in a lack of social justice
in the future as it is an unsustainable solution to
hazards, adaptivity and stress & sensitivities.

For the risk assessment ONS (2017), ILiveHere UK
(2017), CityPopulation (n.d), Select Committee
on Regeneration of Seaside Towns (2019) and
Communities and Rother District Council (2011)
are used to provide data for the categories

of defence-resilience, population, culture and
economy are divided in indicators that are
defined as exposure, stress & sensitivity and
adaptivity.



hazard

increase of precipitation
_|_

sea-level rise

> Coastal erosion

Impact '

social justice

adaptivity

defence-resilience (SMPs, sustainability)

- spatial planning  (adaptation)

stress & sensitivity
population (size, growth, class)

culture  (english value, tourism)

economy  (sector, decline, programme)

FIGURE 25: IMPACT CHAIN OF HAZARDS, COPING CAPACITY, STRESS & SENSITIVITY BASED ON
IvAVIA (2020) AND IPCC (2014)
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The identifyed indicators are each weighted from
1to 5, where each weighting is defined from best
to worst relatively in their own category.

For exposure this means that a bigger
population size will create a higher exposure to
the hazard of coastal erosion.

In the category of sensitivity, a big lower class
population can mean that there will be a limited
amount of funding for and understanding of
coastal erosion resulting in higher sensitivity.
The economic sector is weighted based on the
sensitivity created by their coastal location.

The urban program, only has two can only be
defined in two categories which are: mixed and
residential.

For adaptivity, the national cultural value,
tourism dependency, coastal management,
population growht and economic decline
are all weighted in relation to the existing
circumstances.

As the weighting factors have been decided,
the exposure, sensitivity and adaptivity can be
measured in numbers. Each category forms a
mean value that can be used in the conclusion
of the risk assessment that calculates the total
risk of the cities. In this calculation the cities
with the highest exposure are: Hastings and

Eastbourne, resulting from their population size.

Bexhill-on-Sea has the highest score in the
category of sensitivity due to the mainly
residential urban program en lower population
classes.

For the adaptivity, Dover and Hastings are the
least adaptive of the ten assessed coastal cities
due to their dependency on tourism, cultural
value, coastal management.

For this assessment can be concluded that the
city that is most vulnerable within the chosen
indicators to the long-term effects of coastal
erosion are the cities of Bexhill-on-Sea and
Hastings and are in most need of a regional
strategy that can create Regional resilience with

the creation of Sustainable Urban Environments.

City Exposure Sensitivity
Population Population class Economic Sector  [Urban Program  Mean Culture

Herne Bay 3 2 3 1 2
Margate 4 4 S 1 3,3
Ramsgate 3 4 3 1 2,6
Dover 3 4 5 1 33
Fairlight 1 2 1 5 2,6
Hastings 5 4 5 1 3,3
Bexhill 3 4 1 5 3,6
Eastbourne 5 3 3 1 2,3
Seaford 2 2 1 5 2,6
Peacehaven 2 2 1 5 2,6
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Weighting of Indicators

Exposure
Population size
1 below 5.000
2 between 5.000 and 25.000
3 between 25.000 and 50.000
4 between 50.000 and 75.000
5 between 75.000 and 100.000
Sensitivity

Population class
1 <25% lower class
2 25-40% lower cli
3 40-55% lower class
4 55-65% lower class
5 >75% lower class

Economic Sector
1 Local
3 Tourism
5 Fishery

Urban Program

Adaptivity

National Cultural Value
1 Insignificant
5 Significant

Tourism Dependency
1 Small

2 Lower than average

3 Average

4 More than average

5 Large

Coastal Management

1 Managed Realignment

3 Do Nothing

5 Hold The Line

Growth
1 0-5%
2 5-10%
3 10-15%
4 15-20%
5>20%

Economic Decline

1 Mixed 1 Small
5 Residential 3 Medium
5 Large
Adaptivity Total
Tourism Coast Growth Economic Decline | Mean
1 4 3 2 ) 3 15
1 5 5 3 5 38 27,74
1 2 S 1 S 2,8 15,68
5 2 ) S 3 4 252
1 1 1 1 1 1 3,6
5 ) S 1 3 3,8 31,54
1 2 3 2 S 2,6 1716
S 3 3 S 1 3.4 24,82
1 1 1 1 1 1 4,6
1 1 3 4 1 2 92

TABLE 1: INDICATOR WEIGHTS , MEANS AND TOTAL
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In table 1 is visualised to understand
the impact of the categories on the vulnerability. I

For this graph, the adaptivity category is
mirrored from the calculations in table to fit
this into the context of the other categories and
creates an easier understanding of the relation
between categories. The closer to the centre,

the lower the vulnerability (-), exposure (-), Seaford
sensitivity (-) or adaptivity (-).

This means that Eastbourne and Hastings
experience the largest exposure while Seaford
and Fairlight have the highest adaptivity mainly
due to their coastal management: Managed
Realignment (Environment Agency, 2020).
Seaford and Fairlight can be used as an example
for this project in terms of coastal management
that allows them to find opportunities in
adaptivity, and can, therefore, decrease the Eastbourne
vulnerability of the coastal environments. While
many cities in the southeast England region
have a similar sensitivity, Bexhill-on-Sea can still
be recognised as the most sensitive city in this
coastal region.

The cities that need to be further assessed
are the cities that include the most significant
vulnerabilities and are, therefore, at most )

risk or a city that includes all the common \{/\

characteristics of seaside towns in England. Bexhill \ g
The current selection of cities is based on the . )
presence of coastal cliffs that experience coastal \\\
retreat near urban environments (Brown et al,

2017).

For this strategy the city of Hastings and the city

of Bexhill-on-Sea has been selected as a focus

for the regional strategy and urban design.

For now, the most important drivers to take into

account during the development of a spatial FIGURE 26
planning strategy regarding the adaption to Presenting Risk for Coastal Cities

coastal erosion are population size and defence-  Based on Fraunhofer (n.d), IVAVIA (2020), IPCC (2014)
resilience as these heavenly impact vulnerability

Adaptivity
and cause challenges, but also opportunities for ——  Sensitivity
future scenarios and strategies. Exposure

—— Vulnerability
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2.2.2 EXPLORATION OF SCENARIOS

With the use of the risk assessment in ,
the cities that are most at risk can be selected
and used for an adaption strategy and small-
scale design. The city of Bexhill-on-Sea is
defined as a city that is at high risk due to their
economic and social status (ONS, 2017; Rother
District Council, 2011). The population is growing,
but the partly tourism dependent economy is

in decline and the cultural value of the city to
England is insignificant. Today’s Bexhill-on-Sea
can be defined as residential city that depends
on local services for its economy (Rother District
Council, 2011). Around 35% of the residents finds
themselves in an age group above 65 years
(ILiveHere UK, 2017). Compared to the other
coastal cities this is relatively high (ONS, 2017;
[LiveHere UK, 2017).

Bexhill-on-Sea can be an example for the
implementation of a response strategy. The
strategies defined by the Environment Agency
are to prevent, adapt or embrace the effects

of coastal erosion (DEFRA, 2001; Environment
Agency, 2021; Dronkers et al, 1990). Prevention
and adaptation include measures to maintain the
urban environment on the current location with
the use of coastal measures or erosion-proof
housing. Embracing the effects of coastal erosion
is based on the acceptation of these effects.
Urban retreat and do nothing can both facilitate
this embrace. However, urban retreat is focused
on both the urban environment and the natural
environment whereas do nothing is essentially
focused on the natural environment (DEFRA,
2001; Dronkers et al, 1990).

For the city of Bexhill-on-Sea the possible spatial
effects of the strategies retreat, do nothing,
protect and accommodate are explored in a
scenario, defined by IPPC (1994) through the
method of research by design to understand
complications and opportunities within the use
of these scenarios and the development of a
regional and national strategy for the coastal
zone of Southeast England.
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In the city of Bexhill-on-Sea is
designed as a fully retreating city. This extreme
way of retreating can cause complications
outside the city boundaries. The buildings

that are now outside the city boundaries have
to be integrated into new plans of relocation
with a place in the city or compromised with
possibilities to move inland.

Another option for retreat is to find locations
that are empty open spaces along the city
boundaries. These new locations should have a
significant distance from the current coastline to
create a long-term solution.

During expansion or densification of a city

due to the desired population and economic
growth these areas should be left clear of new
development until the time has come to retreat.
Coastal zones will each have their respective
areas to relocate to when the coastal erosion is
reaching their part of urbanisation.

A Do Nothing strategy is a strategy without any
anthropogenic interaction. This means that the
city is left down to its own devices. It could also
mean that the residents decide to leave the town
at their own initiative before their properties are
wiped away due to the effects of coastal erosion.

The coastline of the city will slowly be
abandoned and the natural environment will
rehabit the coastal zone.
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FIGURE 27: TWO TYPES OF SCENARIO'S FOR BEXHILL-ON-SEA WITH
IMPLEMENTATION OF THE STRATEGY OF URBAN RETREAT

FIGURE 28: SCENARIO FOR BEXHILL-ON-SEA WITH IMPLEMENTATION OF
THE STRATEGY OF DO NOTHING

67



Another strategy is the protect strategy where
the city of Bexhill-on-Sea would be protected
from coastal erosion by coastal prevention
measures with the SMP Hold the line.

Protection of the coastline in Bexhill-on-Sea

will result to a growth in population in this city,
resulting in urbanisation and an increasing
need for protection measures (Neumann et

al, 2015). Meanwhile coastal areas near the
protection measures will experience accelerated
erosion rates dus to the change of longshore
sediment transport (Bray and Hooke, 1997). In
an extreme situation this could lead to island-
forming in Bexhill-on-Sea. From this strategy can
be concluded that there is a need for limiting
coastal protection measures and coastal city
growth.

The last strategy accommodates the buildings to
coastal erosion effects, where an option would
be to built erosion-proof housing as shown in

This solution can be a very expensive

solution and creates complications in terms

of accessibility, but also in the desired safety
standards for residents (Elam and Bjordal, 2020).

In the design examples for the city of Bexhill-on-
Sea, the different scenario’s are exaggerated to
create a sense of understanding for the different
strategies. Due to exaggeration of these four
strategies, the consequences and feasibility for
future interventions is assessed.

Where Managed Retreat can cause issues

with relocation due to the many geopolitical
boundaries, preventing coastal erosion effects
with the use of protection measures can cause
complications related to future island-forming
and ongoing financial issues. Accommodating
to coastal erosion effects with erosion-proof
housing can expand the living environment.
This option will, however, decrease accessibility
significantly, increase vulnerability at sea and
increase financial pressures. Embracing the issues
with a do nothing strategy is the easiest and
cheapest solution for governments, leading to a
socially unjust system.

The importance of finding a balance between
the urban and natural environment is considered
with its challenges and opportunities during
strategy making that include social justice in
terms of spatial and environmental justice, and
therefore, lead to the choice for an embracing
strategy of retreat is explored in this project.

FIGURE 30: SCENARIO FOR BEXHILL-ON-SEA WITH IMPLEMENTATION
OF THE STRATEGY OF ACCOMMODATE

FIGURE 29: SCENARIO FOR BEXHILL-ON-SEA WITH IMPLEMENTATION
OF THE STRATEGY OF PROTECT
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FIGURE 31: SECTIONS OF THE SCENARIO'S FOR BEXHILL-ON-SEA WITH
IMPLEMENTATION OF THE FOUR STRATEGIES BASED ON DRONKERS ET AL (1990)
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2.2.3 STAKEHOLDERS

As this project aims to increase collaborations
between national, regional and local scales,
part of the focus lies on the issues within the
lack of communication between stakeholders.
Stakeholders have a significant role on the
outcomes of this project, which is why their
actions, engagement and attitude are assessed
in the path to the selection of a strategy.

In , the stakeholders are
categorised in organisational stakeholders -,
local stakeholders « and wider stakeholders e,
where organisational stakeholders are defined as
stakeholders groups that are related to planning
with coastal erosion. These organisational
stakeholders can also be defined as most desired
stakeholders as they can provide a collaboration
between planning authorities and authorities of
coastal erosion management.

The Local Stakeholder Group includes
stakeholders that have influences on planning
decisions in the local scales of the urban
environment. In this Local Stakeholder Group,
the Local Planning Authorities are the authorities
with most power in terms of urban planning. As
discussed in 2.0.1 THE ENGLISH PLANNING SYSTEM,
this planning system focuses on local planning
rather than regional planning causing issues in
topics related to sustainability.

The third category of stakeholders can be
defined as wider stakeholders. These wider
stakeholders work on national and regional
scales and are often less interested in small scale
interventions. For this project, these stakeholders
are needed to include the regional scale in the
planning system.

In the actions of the
stakeholder groups are defined that are for
many unrelated to coastal erosion. The lack for
attention for coastal erosion and other climate
change effects is caused by the lack of duty

to provide protection or right to be protected
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(Dornbusch, personal communication, 2021),
resulting in residents making their own decisions
in terms of adaptation to coastal erosion.

Changing attitudes of stakeholders can shift
power and interests in the expected diagram

in . In the model Local Planning
Authorities have high power and interests in the
planning system, however they lack collaboration
with larger scales on matters relating to climate
change and climate change effects that include
coastal erosion.

Local authorities only collaborate within the
‘Duty to Coorperate’-policy as explained in 2.0.1
THE ENGLISH SPATIAL PLANNING SYSTEM, where

in practice the main focus lies on locations

for the construction of housing. Which is a
reason to aim for change of policies to provide
a foundation for a desired shift in power and
interests and collaboration that aims to increase
sustainability in the urban environment through
strategizing collaborations and attitudes on a
regional scale or even a national scale.

FIGURE 32

Stakeholders’ Powers and Interests, Attitude
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The main profiles explain how stakeholders can
have negative attitudes towards spatial plans
impacting their living and work environment
with actions to engage. Negative attitude
stakeholders should, before the project starts,
undergo a change of attitude to create positive
participation.

The change from negative to positive attitudes is
explained in and is expected
to be heavily influenced through information
distribution and the creation of knowledge within
stakeholder groups about coastal erosion effects,
but also about choices that can be made by
different stakeholders regarding environmental
risks.

With the engagement of stakeholders within the
planning process decisions can be made in the
stakeholder group and create understanding for
planning processes that consider coastal erosion
effects. The project aims to respect and include
stakeholder opinions to create compromises
and find solutions to satisfy the different
stakeholders.

The actions of the stakeholder groups influence
their actions to engage, resulting in an
engagement model whereafter the stakeholders
their main profile can be defined.

From , can be derived that the main
profiles of the wider scale planning authorities
are currently defined as influential sleeping
giants, these stakeholders are relied on for co-
creation and partnerships.

For this project, there are stakeholders with
possible negative impacts, however their

actions are still needed for partnerships or co-
creation. The most important stakeholders are
the National and EU policy-makers, the Local
Planning Authorities, DEFRA & Environment
Agency and the landowners and developers that
should find partnerships and collaborations to
create positive attitudes about the establishment
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of a sustainable urban environment that satifies
most to all stakeholders.

To acquire these collaborations and partnerships,
a change in attitude is needed through the use
of compromises, the creation of opportunities
and distribution of knowledge.

These tools help to interrupt the current
negative chains of impact by negative influential
stakeholders to other stakeholders and alter
these attitudes to positive attitudes.

For this project a shift in stakeholder dynamics
is needed with the introduction of the regional
scale. Stakeholders are engaged to co-create
and involved in partnerships with the formation
of positive attitudes about social sustainability
to achieve social and environmental justice and
increase the livability in the coastal environment.

FIGURE 33

Stakeholders’ Actions to Engage, Main Profiles
and Influences
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FIGURE 34: CHALK CLIFFS SEVEN SISTERS, HAMLET (PLATT KENDALL, N.D)
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Chapter 3 describes a long-term regional strategy for the
southeast English coastal cities to adapt to the effects of climate
change that include coastal erosion and sea level rise causing risk
for urban environments (ricure 34). This chapter zooms in on
two locations to show the small scale effects of this strategy in a
design.




3. 1T REGIONAL STRATEGY

SYSTEM
The regional strategy informs the English spatial

planning system and aims to create a sustainable

region to climate change effects, in particular
coastal erosion.

The spatial planning strategy for coastal
Southeast England is derived from the
Dutch "Verstedelijkingsnota’ (Ministerie van
Volkshuisvesting en Ruimtelijke Ordening
(MVRO), 1977), where ‘groeikernen’ en
‘groeisteden’ are appointed to control urban
growth in the region with the use of an
hierarchy, deconcentration, densification and
phasing.

DEFINE HIERARCHY
The use of the Verstedelijkingsnota as a
guideline with the introduction of a Regional
Coastal Planning Group pressures the need to
define hierarchy in the region. In this region, the
cities with most cultural national value, financial
resources and need for regeneration resulting
from the risk assessment, Hastings and Dover,
are selected as growth cities (groeisteden).
Inland cities are selected as growth centres
(groeikernen) based on their respective locations
from coastal cities, but also from the coastline.

For this region Ashford and Turnbridge
Wells have been selected as growth centres
due to their locations, growth patterns, and
accessibility from coastal regions. While Ashford
and Turnbridge Wells both have natural
and geopolitical boundaries that can limit
urban development, these locations and low
vulnerabilities of these cities provide for a strong
foundation in this long-term strategy as growth
centres. Inland growth centres aim to densify in
the long-term to provide for deconcentration
or shrinkage in other coastal locations in the
region to limit urban climate change effects. The
need for these cities to be defined during an
early phase of strategizing can influence certain
decision-making in other phases.
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In this new hierarchy, a third type of city is
introduced, which is the city planning for
shrinkage. Cities planning for shrinkage, are
coastal urban environments that are cities that
are sensitive to coastal erosion and are in need
of strategic urban planning solutions to provide
a livable environment for their residents.
Currently, the English spatial planning system

is focused on Local Planning causing small
cities councils and their planning authorities in
collaboration with residents to design their living
environments without considering the larger
scale effects and inevitable knock-on effects that
influence the coastal ecological systems (NPPF,
2019). Not only their planning individuality can
be considered a problem, but also the rising
populations in these coastal cities that originate
from the assumptions that these cities will

be protected against urban climate change
effects (Alexander et al, 2012). The aim for the
introduction of the definition of an hierarchy is
to limit issues regarding the urban environment
and prevent the formation of a vicious process
of urban growth resulting in increased risk as a
result of poor local planning decisions.

The deconcentration model is inspired by

a statement by Dornbusch (2021) from the
Environment Agency that there is, in coastal
England, no duty to provide protection and
there is no right to be protected from climate
change effects that include coastal erosion. This
means that individual residents are expected to
protect themselves from these effects by either
moving away or implementing unprofessional
protection measures, where the latter has little
probability in the outcome of a sustainable
solution considering the small scale and the
individuality of the protection infrastructures
(Tyler & Moench 2012). This is why current
coastal management with a Hold the Line
strategy can be considered unsustainable. This
can be solved with decreasing the range of areas
in need of coastal protection through change
of coastal policies that limit urban development
and encourage urban shrinkage along the
southeast English coast.
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To provide for shrinkage in coastal cities,
locations for urban development need to be
appointed (MVRO, 1977). Both growth centres
and growth cities are selected to densify to
inhabit former residents of cities planning for
shrinkage. This densification should lead to the
regeneration of current deprived areas and limit
city expansion outside current city boundaries.

The regional strategy is a long-term strategy that
is in need of a phasing. The phasing creates an
order in the deconcentration and densification
process and engages stakeholders and local
residents for participation in the process to

find a suitable location for relocation. Ongoing
phases of stakeholder engagement, policy
change, regeneration and relocation are needed
to achieve completion of the strategy.

In this strategy introduction the Regional
Coastal Planning Group, defining a hierarchy
and defining locations of deconcentration and
densification while considering natural and
geopolitical limits are proposals to create a
long-term and sustainable urban environment.
The aim for implementing these proposals is
expected to be achieved through the principles
of bundling of activities, introduction of
ecological zones to shrinking cities, residential
regeneration and economic diversification
(MVRO, 1977; NPPF (2019). Locations of
densification, Hastings and Dover, should be
strenghtened by increasing accessibility and
urban development, which is also desired for
inland cores of growth, which are, in for this
region, Ashford and Royal Tunbridge Wells.



POLICY CHANGES
THE REGIONAL STRATEGY PROVIDES PROPOSALS FOR POLICY CHANGES THAT ARE ALL IN FAVOR OF THE
CREATION OF A SUSTAINABLE URBAN ENVIRONMENT IN THE REGION OF COASTAL SOUTHEAST ENGLAND.

1. REINTRODUCE REGIONAL SCALE WITH THE REGIONAL COASTAL PLANNING GROUP AS PLANNING AUTHORITY
TO THE ENGLISH PLANNING SYSTEM TO ACHIEVE REGIONAL RESILIENCY IN A STRATEGY AND TO FORCE
COLLABORATIONS BETWEEN LOCAL PLANNING AUTHORITIES ON TOPICS REGARDING SUSTAINABILITY

2. REVISE SHORELINE MANAGEMENT PLANS (SMPS) TO REALISTIC PLANS, INCLUDING COASTAL CHANGE
MANAGEMENT AREAS, WITH KNOWLEDGE OF PROFESSIONALS

3. INTRODUCE A BUY-TO-RENT SCHEME TO THE CITIES PLANNING FOR SHRINKAGE AS COMPENSATION AND
FUNDING OF A MANAGED REALIGNMENT STRATEGY IN COASTAL CHANGE MANAGEMENT AREAS

4. DEFINE AN HIERARCHY BETWEEN CITIES WITH GROWTH CITIES, GROWTH CENTRES AND CITIES PLANNING FOR
SHRINKAGE TO PRESSURE THE ESTABLISHMENT REGIONAL RESILIENCY

5. EXTEND LONG-TERM PLANNING FROM A MINIMUM OF 15 YEARS TO A MINIMUM OF 50 YEARS, WHERE
(SHORT-TERM) LOCAL PLANS SHOULD FIT INTO THE VISION OF THE LONG-TERM REGIONAL PLANS

6. ENFORCE NO-BUILT ZONES IN CITIES PLANNING FOR SHRINKAGE WITH THE AIM TO CREATE ECOLOGICAL
COASTAL ZONES THAT SUPPORT A NATURAL COAST

/. PRIORITIZE RESIDENTS OF CITIES PLANNING FOR SHRINKAGE OVER INLAND RESIDENTS FOR THE PURCHASE
OF RESIDENCES IN DENSIFICATION CENTRES, FACILITATED BY THE CITY COUNCIL

8. RESTRICTIONS ON BUILDING, RENOVATIONS AND BUILDING MATERIALS ENFORCING CIRCULAR URBAN

DEVELOPMENT IN RELATION TO FUTURE FLEXIBILITY IN ADAPTING TO THE EFFECTS OF COASTAL EROSION IN
FUTURE RISK ZONES SELECTED FOR RELOCATION
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QUALITY
For the regional strategy to work as a well-
functioning system a qualitative dimension

is established that is created as a vision of
additional qualities to the existing area with the
implementation of the regional strategy with

the aim to avoid social risks and abandonment.
This qualitative design is implemented on

an intermediate scale along coastal urban
environments and shows the interaction between
these environments in terms of quality. In a
relocation strategy, the focus should lie on both
the area of relocation and the area that relocates
to, in this project, these areas can be defined as
the densification areas and the areas planning
for shrinkage where limits are defined through
natural and geopolitical boundaries. Boundaries
include protected areas, flood alert areas and
the retreating coastline. These boundaries can
influence the qualities of the coastal natural and
urban environment through forms of coastal
squeeze where possibilities to add quality
decrease.

The qualitative dimension focuses on restoring
nature while promoting small scale tourism

that allows the seascape identity to remain

with minimal disturbance (MMO, 2020). This
dimension can also have a role in creating
awareness of climate change effects by creating
accessible coastal environments (MMO, 2020)
by implementing the Coastal Path (Natural
England, 2021) and landmarks that show coastal
change. Restored nature can provide a nexus
between resilient, adaptive environment and
ecosystem services with the use of natural
erosion delayers and ecological zones (Haase et
al, 2014). Additional, the small scale tourism in
combination with both coastal deconcentration
and densification can increase economic value of
both the cities planning for shrinkage as well as
the growth cities due to their collaboration and
reduced need for coastal protection measures
(Tyler & Moench, 2012) .

The qualitative design aims to create a vision
about the additional qualities of the regional
strategy to achieve regional resilience and a
sustainable urban environment.
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3.1.2 LOCAL STRATEGY

SPACE
In a local scale that includes the cities of Bexhill-
on-Sea and Hastings, Bexhill-on-Sea can be
identified as a city planning for shrinkage due

to the urban risks regarding climate change

and the lack of economic value and funding

to protect this city into the far future (Roter
District Council, 2011). Hastings is defined as a
city planning for densification as explained in the
regional strategy. The local strategy for Bexhill-
on-Sea is to relocate the first zones, where a

no building policy is established to encourage
urban shrinkage near the shoreline and increase
the collaboration between ecosystem services to
improve the human quality of life (Haase et al,
2014). Housing in these first zones is expected to
be vacated to be relocated or demolished due
to migration by residents to cities planning for
densification. The aim is to relocate these urban
environments to a comparable environment
close to the current location.

In this strategy, Bexhill-on-Sea and Hastings can
be indentified as cities with mutual reciprocity
of shrinkage and densification. Where in this
area, growing cities can only be defined as cities
that increase in population densities due to the
outside pressures and establishment of ‘coastal
squeeze' from protected areas and pressure
from decrease in land surface through erosion
(Doody, 2012). Planning for densification is a
two purpose strategy and will not only increase
population density, but can simultaneously
provide a regeneration model for deprived
urban living environments and provide room
for and influence the changing demography of
Hastings (Cacciaguerra, 2015; Ferrante, 2020;
East Sussex County Council, 2019).

BEXHILL-ON-SEA
The local strategy proposes Bexhill-on-Sea as
a city of shrinkage and defines coastal zones
based on the respective coastal location and
characteristics of the coast. The first zones of the
city are, in 2100, proposed as Coastal Change
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Management Areas that provide room for the
natural environment with the use of coastal
ecological zones and urban deconcentration and
residents are expected to relocate in Hastings.
This relocation process is partly funded through
the use of temporary urbanism and a buy-to-
rent model where the Local Planning Authority
buys houses from residents in the first zones
and rents them out in a cost recovery model,
introduced by DEFRA (2015) with an example
derived from the Happisburgh Settlement
Package (Frew, 2012). Another part of the
funding can be recovered from the profits

of the regeneration model in Hastings. This
financial model is needed as the Local Planning
Authorities (LPAs) can only apply for funding
from the National Government of £6.000 per
demolished house, where only £60.000 is
available for England (Hodgson, 2020; Crates,
personal communication, 2021). For this project,
the main responsibility lies with the LPAs who
are responsible for the urban development in
high risk areas due to their ignorance regarding
Coastal Change in the past (Momber, personal
communication, 2021).

The coastline of Bexhill-on-Sea will transform
into a natural coastline, where ecological

zones and room for small scale toursism are
established with the use of temporary urbanism.
Accessibility of the coastal natural environment
is encouraged to create awareness of coastal
change and activate the anthropogenic
landscape to encourage interaction with the
natural landscape without interference of the
natural processes (MMO, 2019).

The past few years, Hastings has experienced

an increase in migration by people from ages
15-24 (East Sussex County Council, 2019). This
migration flow results in an aging population and
smaller households, decreasing the popularity of
detached houses and a rising need for housing
with less floor space ( J(CDRC
Maps, 2019; East-Sussex County Council, 2019).
There is a need for economic diversification to
re-attract young people to live in Hastings. This
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need for economic diversification in combination
with residential regeneration is caused by the
deprivation of the current city of Hastings,
causing the city to be known as one of the most
deprived cities of England ( ) (ILiveHere
UK, 2017; Sussex Live, 2020). To change this
image of the city, provide a space for Bexhill-on-
Sea relocatees and create benefits for Hastings
residents, the city is in need of a regeneration
model with a focus on densification instead of
expansion.

The regeneration for Hastings is proposed along
the main road of Hastings, which is the A21, due
to high accessibility and inland location opposed
to the location of the current city centre along
the coastline and expected to be hit by erosion
within 100 years if coastal protection is not
maintained (Environment Agency 2019). This
regeneration is proposed in a mixed use location
that is in need of maintenance and regeneration,
while maintaining the city’s identity with an
increased economic value.

The regional strategy for Hastings and Bexhill-
On-Sea’s provides policies and strategies that
prevents future residents from living in risk
environments. The reciprocity between Hastings
and Bexhill-On-Sea increases the economic
value of the region by responding to societal
risks that include societal neglection and
deprivation resulting from environmental risks.

A local strategy including cities planning for
shrinkage and densification creates room for
urban regeneration and opportunities for society
to create well connected, inclusive, differentiating
and accessible new places with the integration of
mixed-use elements that result in an enhanced
productivity and, therefore, economy.

With the integration of sustainability in a regional
strategy, where several disciplines collaborate,
society is informed and livability is increased

with the result of reduced environmental risks
affecting the urban environment.



"Hastings, the place everyone wants
to live...1 mean avoid!

“Now where do I start. If you’re a teenage

East Sussex, nine out

of the 10 most mother in this town, you’ll fit in just fine! If
deprived neighbour- you own a Corsa and pointlessly drive it
the the town around the town, you’ll fit in just fine!”

Researchers name Hastings as

WOFSt p|aC€ tO edrn a ||V|ng |n Baird in Hastings: The heartbreaking reality of life in the most
Britain' deprived area of Sussex

Areas of Hastings make up the majority of Sussex’s most
It maybe the birth place of motor racing, but it seems everyone under the age of denri“etl areas

65 has used their motor vehicle to leave the place. Eastbourne just along the
coast, has been described as ‘God’s waiting room’, well Bexhill is the place for

those who can'’t afford a seat in the grim reaper’s departure lounge and are
loitering outside.

How the resident described it: “If Eastbourne is god’s waiting room,
Bexhill is for those who can’t afford a seat and are peering in through
the window of the grim reaper’s departure lounge.

FIGURE 38: RESIDENTS OPINIONS OF BEXHILL-ON-SEA AND HASTINGS (SUSSEX LIVE,
2020, 1LIVEHERE, 2017)
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3.1.3 PHASING

The local and regional strategy can be
established through a series of phases. These
phases together are the foundation of a long-
term strategy that creates regional resilience.
The phasing of this strategy is created with the
start of the process in 2021.

This phase is used as a preparation for the
implementation of the long-term regional
strategy ( ). In this phase stakeholder
engagement is essential to collect knowledge
of all fields involved in spatial planning and
coastal erosion. This knowledge is used to

both inform, engage and motivate residents,
but also to create interaction between

different fields of stakeholders. Activation and
engagement of stakeholders is expected to
result in collaboration, which is needed for

the implementation of the regional strategy to
regional resilience. The creation and distribution
of knowledge in combination with regional

and local collaborations between sectors is the
source for opportunities in forms of co-creation
and are expected to steer the strategy and the
local urban designs.

This phase is also defined by the policy changes
that are needed to achieve the strategy of
regional resilience. Policy changes that are
implemented in this first part of the phasing
include:

1. A revision of the SMPs, where the SMPs are
used as a tool to create sustainability rather than
the preservance of urban environments.

2. A long-term planning policy where regional
and local plans should have a minimum of 50
years and should fit into the regional strategy.

3. No built zones in urban environments along
the coastlines where a Hold the Line strategy
is not beneficial. These cities will be considered
as cities planning for shrinkage, where the
first zones are expected to relocate within a
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maximum of 50 years.

4. A Buy-to-rent model policy funded by Local
Authorities to compensate for their ignorance of
future expected risks within the field of coastal
erosion.

After the introduction of the project to
stakeholders, a new phase has arrived that
includes consecutively both the a regeneration
process and the relocation process, where

first a relocation destination is approved for
regeneration, and later the residents are able to
relocate to this destination.

In this phase the policies from phase 0 are
applied and executed as a first step towards
regional resilience.

The first zone of Bexhill-on-Sea is preparing
for retreat and retreating, while the first
regeneration of Hastings takes place. When
the first zone of Bexhill-on-Sea is relocated,
this zone can be transformed into a natural
coast and a coastal change management area,
where vacated buildings are disassembled or
demolished, materials are recycled and sites are
cleaned to create coastal ecological zones. The
restored nature provides room for temporary
urbanism that is implemented for small scale
tourism and is in line with the policies of the
Marine Management Organisation (2019).

Simultaneously, in Hastings, the first regeneration
starts and a plan is made for the funding and
maintenance of the regeneration, relocation

and the Hold the Line strategy that should be
established before taking action. This phase
introduces a policy regarding the regenation of
Hastings:

1. Bexhill-on-Sea residents from the first zones
selected as no-built zones should be given
priority to relocate to the regenerated areas of
Hastings. This policy should be facilitated by the
city council.

The second phase of the project introduces a
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Hastings policy that includes the transition to
circular housing:

1. New housing that is built in (future) risk zones
in Bexhill-on-Sea need to meet the standards of
circular housing.

This policy is implemented to encourage
residents to gain knowledge about sustainable
environments and creating awareness about
coastal change.

With the implementation of this policy the
phase of reproducing the process starts, where
stakeholders in new locations are selected and
engaged for the completion of another part of
Hastings that can be regenerated and densified.
In this project, proposed future regeneration
locations in Bexhill-on-Sea are the district of
Baldslow, which is located inland from Silverhill,
while the other relocation area is smaller and
located in south Silverhill.

Where the official phases of regeneration return
every few years to accommodate the retreating
areas, the relocation of residents, involvement
of stakeholders and the buy-to-rent model

are ongoing processes where the end is still
undecided, but should, in many years, be based
on the characteristics of future coastal change.

Where in the first phase of retreating, a
significant amount of housing needs to be
relocated, later phases are expected include
less housing in need of retreat due to the
raised awareness, the no-built zones and

the structure of the developed strategy that
follows an ongoing retreat of the coastal urban
environments selected for shrinkage, but also
the redistribution of important areas of the city
to inland locations, such as the Hastings city
centre that will be relocated to the district of
Silverhill, as a substitute of the current coastal
city centre.

88

Funding relocation

Start regional planning

Planning for retreat :
|

Retreat

Regenerate

i
l Involve stakeholders ||

|
INFORM |1 ACTIVATE ENGAGE — COLLABORATE

[ Natural slow down erosion

|

Introduce Buy-to-rent model] :

S —

RENT MOTIVATE |
[ i

| Residents relocate
Start retre'at Bexhill :

\ Retreat Bex}

[ Disassemble (cc

Demol

L LPA Buy-to-rent model

BUYOUT

¢

"

*,

oo
o ald
o
LY

|
'
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Y
- %

|
|
|
1
1
1
I
|
|
|
1
1
1
1 F]
. H
|

! )
Start regeneration Hastings

P

|

Policy - Long term planning - 50 years
|

Policy - No built zomes 1+2
|

Policy - realistic SM:PS

Renegerate Hastings phase 1

olicy - Buy—to—renﬂin cities planning for shrinkage ‘ !

| “Move™ city.centré land inwards
| Upgrade'Silverhill j
| nge residents into new

|
Maintain.coastal defences |

Policy - BexhilfI priority housing
v

1

2035,

v
2025

2030 2040



! | [

I
|
I
1

:
Policy Change | | |
A | I

zone 1
&d I
& : WS (N
lill phase 1 | L Retreat Bexhill phase 2
vastal) landmarks ][ Relocate (coastal) landmarks | ! *
ishhigh risk housing | : H i i S
»———  Recycle building materials ] : [__Recycle building materiafs;: ]
I Clean soil I —H — =
[ Restore coastal nature - avaii
¢ '[__Temporary urbanism :J[ Temporary urbanisme :I[_ Temporary urbanism |
© [ Smallscale tourism + coastal path cab /s
I [ Temporary urbanis J |
| I\ Renegerate Has phase 2 i
: ‘R of Silverhill al 21: Baldslow |
' housing || Move residents into old housin idents into iéw housing |
1 | |
1 | |
1 | [
l | |
Policy—Bexhitl:CircularHousingony : “
MR : :
2045 2050 2055 2060 2065 2070 2075, 2080

FIGURE 43: PROPOSED PLANNING OF THE PROJECT INCLUDING RETREAT, REGENERATION AND RELOCATION






FIGURE 44: THE COASTAL PATH (WINGCLIPPED, 2013)
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This paragraph shows the erosion rate in Bexhill-on-Sea and its
complications due to coastal squeeze, as shown in Ficure 44, and
a proposed design that can be implemented when following the
developed regional strategy.
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3.2.1 DESIGNING FOR SHRINKAGE
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NATURE HAS MORE TIME AND ENERGY THAN THE
GOVERNMENT HAS TIME AND MONEY

The city of Bexhill-on-Sea is, according to the
Rother district council (2011), an attractive
seaside town in East Sussex between Hastings
and Eastbourne with a dominant age group

of 45-64 year olds, mainly attracting retirees.
The council recognises aging as one of the

main issues leading to deprivation in the city.
Another main issue, that is not mentioned by the
district council, is the city’s reaction to coastal
erosion, which is not implemented in the current
regeneration plans of the city (Kirby et al, 2020).

While the Environments Agency (2011) Shoreline
Management Plans for the city are to Hold the
Line and protect the coastal region of Bexhill-
on-Sea, the city's economic deprivation limits
the available funding to implement this strategy
resulting in the desire by the Local Planning
Authorities for resident’s responsibility to
maintain and finance protection measures that
protect their own lot and residence, possibly
interfering with the natural environment (F1CURE
45), resulting in knock-on effects for neighbours
and excluding residences that can not afford

to maintain these measures (Hodgson, 2020).
These residents have no choice but to wait until
disaster happens, leaving them without a home.

PLANNING FOR SHRINKAGE
With the knowledge that risks will increase when
sea level rises, this project proposes to extremely
revise the SMPs for these smaller, depriving,
coastal cities with similar characteristics as
Bexhill-on-Sea and embrace the coastal change
effects resulting from climate change with the
implementation of a strategy for the future of
coastal cities that includes urban shrinkage but
ecological growth.

Embracing the effects of coastal erosion can
create additional qualities to the city that attract
tourism and can decrease deprivation while
increasing economic collaborations with the
city of Hastings creating possibilities for the
formation of a sustainable urban environment
and regional resilience.

PRIVATE

FIGURE 45: BEXHILL-ON-SEA COASTAL DEFENCES (GOOGLE, 2020)
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URBAN RETREAT AND RELOCATION
The city of Bexhill-On-Sea is proposed to retreat
in a plan for shrinkage with the implementation
of Coastal Change Management Areas. In this
plan residents of the coast are expected and
motivated to relocate to the city of Hastings.
This leaves the coastal environment without
permanent residents and creating space for
ecological regeneration and the opportunity to
create an environment where nature is dominant
to the urban environment, resulting in a natural
coastline.

For this strategy, the aim is to revise the existing
Hold the Line strategy, which focuses on
maintaining the current position of the coast
and, therefore, allowing private and public
protection measures, to a Managed Realignment
strategy where the coastline retreats with the
(expected) accelerating natural rate of the
ongoing coastal erosion. With this strategy, the
private and public coastal protection measures
that are currently in use will be removed,
allowing the natural environment to regulate the
coast, allowing a natural coast line. This revision
of the SMP is facilitated and substantiated by
the policy changes that aim to achieve regional
resilience with the incorporation of the regional
scale in the english planning system.

For Bexhill-on-Sea, the occuring average
erosion rate is 0,75 m/year, with a minimum

of 0,53 m/year and a maximum of 0,97 m/

year (Environment Agency, 2019). This means
that within the next 50 years, the coastline

can retreat up to 48,5 meters, resulting in a
need for a strategy to deal with this retreating
coastline, which is, in this project, relocation.
This relocation is divided over risk zones,

where zone 1is at high risk while zone 5 can,

for now, be considered as a risk-free zone.

With the definition of risk zones, the order and
temporal scale of relocation are defined. The
land surface is divided in several zones, for now
zones one until five, which are zones that need
to be included in a regional strategy due to their
temporal scales. In this zoning system, the first
zone starts at the current coastline and zone five
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can be found more inland, around 400 meters
from the existing coastline. Zones 1 and 2 have
urgent needs for relocation within the next 50
years, while the inland zones can be considered
less urgent and are expected to retreat after at
least 50 years.

With the relocation of Bexhill-on-Sea’s coastal
urban environments at high risk, a lot of space,
especially in the first zones, is cleared that allows
the natural environment to be restored and can
result in the natural delay of the cosatal change
effects of coastal erosion through the growth

of vegetation (Coppin and Richards, 1990). This
natural coastal erosion delay is encouraged
through the implementation of ecological zones
in the coastal zones at risk.
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These ecological zones, Coastal Change
Management Areas, and the retreat plan are
the foundation of the temporal scale in the
Bexhill design, where temporality is defined
through the use of temporary urbanism in the
form of relocatable, re-usable and recyclable,
tiny houses with a vacation purpose to attract
small scale tourism and create low-risk coastal
accessibility and awareness of the ever changing
coastal region that fits the existing policies of
the Marine Management Organisation. The aim
for this temporary urbanism is, that when risk

is rising, these accommodations are able to be
relocated to the next zone. In this process, the
full accomodation can be relocated, or materials
can be used to create other accommodations
and tiny houses.

LANDMARKS AND CHARACTERISTIC BUILDINGS
This strategy creates room to relocate, recycle
and reuse Bexhill-On-Sea’s properties and
introduce these to Hastings as a foundation for
regeneration and attraction and engagement

of Bexhill-on-Sea’s residents to the densification
model of Hastings. Landmarks and characteristic
buildings are proposed to be used as a source of
inspiration for Hastings' regeneration. The use of
Bexhill's buildings in the regeneration model of
Hastings can be used as a tool of engagement
and motivation for local residents of both cities
to participate in the regeneration and relocation
process and aims to satisfy both Bexhill-on-Sea’s
and Hastings' residents.

Not only does the developed regional and local
strategy aim to provide room for relocation to
densified areas of Hastings, but also proposes
low-density relocation areas within the city
boundaries of Hastings for residents that prefer
to and have funding to fully relocate their
current coastal accommodation or built a new
accommodation.
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FIGURE 47: PALMBOUT DRAWING OF THE CITY PLANNING FOR SHRINKAGE. BEXHILL-ON-SEA
INCLUDING TEMPORALITY AND VEGETATION AS NATURAL EROSION CONTROL
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FIGURE 48: IMPRESSION OF NEW COASTAL ENVIRONMENT IN BEXHILL-ON-SEA WHERE THE COAST
CAN NATURALLY RETREAT
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DESIGN
The design for coastal Bexhill-on-Sea within
their plan for shrinkage aims to provide for
an environment that improves the ecological
habitat while providing space for small scale
recreation and tourism.

The design aims to improve the natural
environment of the coast by introducing
vegetation to the area, providing room for
coastal biodiversity with the reduction of the
anthropogenic pressures on the area but also
increasing the natural resistance to erosion.

Small-scale recreation and tourism are tools to
create awareness on the eroding coasts and
coastal changes that are implemented with
the use of temporary urbanism in the form

of vacation cottages in different sizes, from
tiny houses to full sized bungalows that can
facilitate families. These accommodations have
natural characteristics due to the use of nature
based materials. The use of natural materials
contributes to the low weights of the cottages,
making them suitable for relocation when the
coastline retreats and zones, 3, 4 and 5 of
Bexhill-on-Sea have relocated.

In the design, the implementation of the Coastal
Path is explored as a tourist attraction and a tool
to provide a walking route and cycling route
within the coastal region without creating risk
environments. The Coastal Path is an initiative
of the National Trail, provided by the National
Government through Natural England, Natural
Resources Wales and Local Authorities and aims
to offer a safe way to experience the coastline
(National Trail, 2021).
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FIGURE 49: IMPRESSIONS OF COASTAL BEXHILL-ON-SEA AFTER RELOCATION OF ZONE 1

101



DL

mm nﬁgnﬂ Btk




FIGURE 50: CLIFF RAILWAY HASTINGS (HISGETT, 2010)

AASTINGS

This paragraph shows a design for a regeneration strategy ifor the
city of Hastings, where the old city centre is currently located at
the coast (ricure 50) and the regenerational area inland to easily
adapt to coastal erosion that locates spaces for Bexhill-on-Sea
residents to move to.
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FIGURE 51: HOUSING TYPOLOGIES AND AREAS SUITABLE FOR REGENERATION
Data from CDRC Maps (2019)
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3.3.1TPLANNING FOR DENSIFICATION

SOUTH SILVERHILL
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The city of Hastings facilitates for the living
environment of a diverse population, where

the majority occupies a lower social grade
(ILiveHere, 2017; City Population (n.d). This
diverse population is a stakeholder that

is facilitated in the process of designing a
regeneration model where both former residents
of Bexhill-on-Sea and residents of Hastings can
be identified as individual stakeholders.

In this regeneration model, densification and
sustainability are both considered as key aspects
that are applied in a redesign of an existing
urban area.

The city of Hastings can be considered a city
with low urban densities caused by the existing
housing types with an average of two storeys
(CDRC Maps, 2019). These low urban densities
can not provide for the regional and local
strategy that includes the relocation of Bexhill-
on-Sea residents to Hastings in combination
with the present housing shortage, resulting in
a need for densification in the city of Hastings
(Nazir et al, 2019). This densification is ideally
created by a repetition of the recognisable
terraced housing that provides not only the
connection between the public and private
space, but also is societies’ preferred type of
housing in English cities due to their aesthetics
and the culture of masonry craft (Self Build
Guide, 2019). In the technical field, the traditional
building method is also preferred due to their
life-time of hundreds of years (Lovell & Smith,
2010). However, for this project, the latter might
not be an argument due to the cities’ intentional
urban retreat.

The preference for traditional building methods
and the masonry aesthetics in combination with
the popularity of terraced housing and the need
for densification results in a demand for a new
typology that can provide this urban desired
environment in a city suitable for densification.

According to the English Housing Survey
106

HOMES, the average English house consists of
two storeys, where a large percentage of houses
are built with traditional building methods that
include masonry (Department for Communities
and Local Government, 2012). While there is

a visible dominance of the traditional building
methods, according to Lovell and Smith (2010)
this method is costly, inflexible and inefficient
and does not meet the demands of the National
Government in their desires for sustainability
(Rhodes, 2018). However, a shift to an innovative
building method is a complex process where
society as stakeholder can have a significant
influence and should, therefore, be included in
this process.

For this project, a shift is desired to a modular
building typology using the financial and
temporal advantages of prefabricated building
technologies that can partially solve the housing
shortage on short-term, fastly increase density
and add to a sustainable urban environment due
to their high recyclability, low weight, low energy
use and high wastage savings as shown in

(Nazir et al, 2020; Oliveira et al, 2019;
Wrap, 2007; Actavo, 2019).

While the preferred masonry is typically not used
in modular and prefabricated building methods,
the preference is, for residents, essentially
based on aesthetics, which can be replicated

in modular housing and would satisfy these
residents. The complications of the shift to this
building method can be found in the number
of skilled workers in the modular building sector
resulting in a need for training and another
argument for transition rather sooner than later
(Nazir et al, 2020).

A new typology aims to find collaboration
between the need for both densification and
sustainability by implementing key features

of existing popular typologies ( ) in
combination with sustainable features to attract
relocatees to certain appointed areas for
densification models.



FIGURE 52: CHARACTERISTIC ELEMENTS OF TERRACED HOUSING BY GOOGLE
(2021) ADAPTED BY CONIJN

FIGURE 53 DEPRIVATION AND NEGLECTION IN SILVERHILL (GOOGLE,
2009, GooGLE 2020)
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FIGURE 54: MODULAR VS TRADITIONAL BUILDING
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3.3.2 SILVERHILL

Hastings' city centre is located in a coastal
position within the city’s geopolitical and
natural limits. This coastal location makes the
city centre without its coastal protection, in
relation to coastal erosion, an unsustainable
and high risk urban environment, pressuring a
need for a regeneration model that focuses on
locations land inwards. This project proposes a
new city centre in an urban environment that
possesses key features that improve accessibility,
productivity and economic growth (Tyler &
Moench, 2012). A location for a regeneration
model for Hastings can be found along the
primary road through Hastings, the A21, where
key aspects of potential for urban, climate
resilient, regeneration can be found in the
district of Silverhill originating from a mixed-use
program of both commercial and residential
elements. This potential city centre in Silverhill
has been depriving for at least ten years (FIGURE
53) and is in desperate need of a regeneration
model (Google 2009; Google 2020).

The regeneration model of Hastings includes
spatial and environmental justice with a fair
distribution of space, people and nature to
achieve social justice with the improvement of
society’s wellbeing and social connectedness,
encouraging productivity in a densifying city.
The urban design aims to be a response to the
demand for housing in coastal regions while
increasing livability.

DESIGN
The design for the densification and
regeneration model proposes to increase density
with a new typology that stacks the terraced
housing typology and allows terraced roofs to
provide housing that includes outside space. This
new typology includes housing of different sizes,
from apartment to maisonette, to provide for

a diverse population and community. This new
typology includes a reference to the victorian
period that is recognisable in the average
English building stock (BRE Trust, 2017).
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The regeneration of Hastings introduces building
blocks with a mixed-use program with the aim
to create valuable, inland, properties to attract
relocatees of Bexhill-On-Sea. This creation of
valuable properties goes hand-in-hand with
the re-use of existing properties and respect to
the city’s identity. The size of the new terraced
roof typology is, derived from the current
housing stock in the design location to include
transformation and possibilities to top up or re-
use existing building structures.

In the urban design location in Silverhill, the
streetlevel is occupied by commercial uses.

In the regeneration model, the commercial
program is the foundation for the resident
program that includes housing and terraces. This
mixed use program can, in this design, provide
for interaction and collaboration between
infrastructural and social system of the different
floors.



FIGURE 55: CONCATENATION OF 28 OUT OF 150 HOUSES IN THE NEW TYPOLOGY 1:1.000 $\\
FIGURE 56 + 57: 3D VIEW AND MAP OF IMPLEMENTATION OF AROUND 150 RESIDENCES IN THE NEW TYPOLO- 0 |25 m
GY IN SILVERHILL
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FIGURE 58: TOP VIEW IMPRESSION OF SILVERHILL'S TERRACED ROOFSCAPE AND THE RELATION TO THE PUBLIC
SPACE AT STREET-LEVEL
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The roofscape is defined by terraces with low
fencing to encourage social connectedness and
interaction between floors with the intention to
strengthen the terraced roof community. While
the design aims to achieve higher densities,

the desired new terraced roof typology aims

to facilitate the residents and contributes to an
urban environment that supports the mixed-use
elements with the goal to increase economic
value in with the creation of Hastings' new city
centre in Silverhill.

The public space is designed to boost society’s
pride and image with the development of high
quality, modern outside spaces where slow
traffic is encouraged with the expansion and
introduction of a shopping boulevard and urban
greenery.

Public and private areas are divided through the
positioning of the design’s building blocks along
the A21, where the A21 provides public space
and entrances to the commercial program while
the back side consists of diverse private spaces
composed by height differences and division
between commrecial and residential program.

This urban design aims to introduce a higher
scale of density to an area that has potential
for regeneration and use this in combination
with a need for a new typology to regenerate a
neglected mixed use environment. The design
uses the bundling of activities, residential
regeneration and economic diversification

as tools to increase density and establish a
sustainable urban environment.

12




FIGURE 59: IMPRESSIONS OF THE IMPLEMENTATION OF THE REGENERATION OF SILVERHILL
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3.3.3 DESIGN TRANSFERABILITY

While the elaborative design focuses on

the Silverhill location, other locations for a
comparable regeneration model can be found
both seawards and landwards, where the
seawards location south to Silverhill includes a
transformation proposal for a neighbourhood
centre and the inland location in the district

of Baldslow includes a terraced roofscape

in combination with large scale commercial
buildings. These designs are proposals for future
regeneration locations in the same regeneration
model that is applied to achieve the proposed
regional strategy for southeast England.

These designs are examples of diverse
approaches to replicate the main design

proposal with the pl’OpOSGd typology of stacked FIGURE 60: MAP AND 3D VIEW OF THE BALDSLOW REGENERATION PROPOS
terraced houses that include roof terraces in

different locations within the city of Hastings and 120,000 g

along the A21. 0 25m

These transferability designs show that the new
typology can be used in different scales and will,
therefore, be able to designed to accommodate
the migration flows from the cities that are
planning for shrinkage to cities planning for
densification in the regional strategy.

FIGURE 61. MAP AND 3D VIEW OF THE SOUTH SILVERHILL REGENERATION |
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3.3.4 SUSTAINABILITY OF THE URBAN DESIGNS

The new typology introduces a partly
vegetated roofscape with strong resemblance
to the existing and popular English terraced
housing. This typology can add to the creation
of a circular economy with the addition of
regenerative and adaptive urban ecosystems
resulting in a sustainable urban environment.
Between the street-level commercial program
and the residential program that inhabits the
roofscape, resource efficiency of supply chains
and production processes can be improved in
the city of Hastings. This circularity is needed in
the strategy with the aim for future adaptation
to shocks and long-term changes in the regional
landscape, minimizing ecological impacts by
resource looping, adaptation and ecological
regeneration (Williams, 2021).

In Bexhill-On-Sea and Hastings, these three
actions are implemented in the developed urban
designs. Resource looping aims to recycle, reuse
and recover with the encouragement of circular
infrastructural systems by recycling water, heat
and by including energy production (Williams,
2021; Czop, 2019). The addition of the new
typology in Hastings facilitates water collection
beneath the rooftop gardens to cool down the
commerical program, but also in the temporary
urbanism in Bexhill-On-Sea the reuse of water

is integrated. Energy is collected through solar
panels on roofs as a new circular process in the
urban environment.

In the terraced roof typology, in terms of heat
exchange, the two programs, commercial

and residential, engage in a reciprocity where
commercial heat is looped by collecting and
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transporting heat for residential use. The
adaptation of buildings to accommodate new
forms of circularity can be defined as the action
of adaptation in the process to a circular city
(Williams, 2021). Ecological regeneration is, in
Hastings, encouraged with the introduction of
green roofscapes, vegetated terraced roofs and
water management.

In Bexhill-On-Sea, next to water and energy
collection, temporary tiny houses are
implemented in the design as addition to a
regenerative system of circular economy. Eco-
friendly, relocatable and deconstructable tiny
houses are, as a resource loop that ecologically
regenerates with the addition to green structures
and adapts to coastal erosion, placed in
retreated areas that have converted into natural
environments along the coast.

< | -

rainwater collection

rainwater use

direct non-potable
uses

water storage 1: 112 m3

indirect re-use

sewage drainage



roofgardens

total area 124|m2
total water 3,72{m3 per hour
directly to sewer 2,55|m3
delayed to sewer 0,44|m3
to natural system 0[m3
surplus in 2 hours 2,99|m3

sloped roofs

total area 174,2|lm2
total water 5,226|m3 per hour
directly to sewer 3,8343|m3
delayed to sewer 0,67[m3
to natural system 0[m3
surplus in 2 hours 4,5043|m3

TABLE 5. WATER FLOW CALCULATION
SUMMARY FOR SLOPED ROOFS WITH SOLAR
PANELS AND ROOFGARDEN BASED ON EXCEL
SHEETS FROM TU DELFT (2019)

energy collection

rainwater collection \ H

green roof

» cool air ' e
. ! ' residential
rainwater collection + cooling / isolation
I

commercial heat [
distribution to
residential program

,,,,,,,, commercial

7
FIGURE 62: SECTIONS OF BEXHILL-ON-SEA AND REGENERATED SILVERHILL HOUSING INCLUDING RESOURCE LOOPIN, ADAPTA-
TION AND ECOLOGICAL REGENERATION THROUGH WATER, ENERGY, HEAT AND BUILDING MATERIALS



The concept of Silverhill's densification and its
sustainable design can be reused in the design
for a larger location in the district of Baldslow
that was used for the transferability design.

The transferability design of Baldslow introduces
three types of roofscape: a roofscape for energy
collection, a terraced roofscape and a semi-
public roofscape that both partly function as
water storage while facilitating a fresh air flow.

Energy and water is collected for use in the
commercial and residential program. Vegetated
roofgardens introduce water collection and

the ability to cool down the roofscape and the
commercial program at street level through the
usage of water as isolation. Water collection
tanks are integrated in this roofscape to release
pressure from the sewers from the rain water for
the excessive roofscape of the commercial and
residential program.

To match energy collection surfaces from before
topping up the roofscape, the use of vertical
solar panels is needed on the southern facades.
With the use of new solar panels performing

on higher efficiency, this total surface aims to
provide the whole block of energy.
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total area 2600{m2 total area 7521|m2
roof area 1840|m2 total water 225,63|m3 per hour
wall area 700{m2 directly to sewer 120,535(m3
output roof 3245|kWh per year per m2 delayed to sewer 56,68|m3
output wall 2526(kWh per year per m2 to natural system 0[m3
total output | 7739000[kWh per year surplus in 2 hours 177,215|m3
100|TJ per year

TABLE 6: ENERGY PRODUCTION OF BUILDING BLOCK BASED ON DATA BY NREL (N.D) AND WATER
FLOW CALCULATION SUMMARY FROM EXCEL SHEET FROM TU DELFT (2079)
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FIGURE 63: TRANSFERABILITY OF SUSTAINABILITY DESIGN IN BALDSLOW
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FIGURE 64: CLIFFS OF ENGLAND (PXFUEL, N.D)
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This chapter concludes the thesis by answering the research
questions, explanation of ethical dilemmas and the thesis place
in today’s literature. This chapter also includes a reflection that
reflecs on the research and design, the societal and scientific

relevance, ethical considerations and transferability.
1

N
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4117 RESEARCH QUESTIONS

The thesis of Developing Strategies: Planning
cities affected by coastal erosion on Southeast
England’s Coastline, the main question: “What
aspects should an urban planning strategy for
England’s vulnerable coastal cities include to
create a sustainable urban environment that
adapts to (accelerated) Coastal Erosion?” is
answered with a focus on the topics Urban
Planning Strategies, Sustainable Urban
Environments and (accelerated) Coastal Erosion.

What are Climate Change effects and

how do they impact Spatial Planning and
Erosion Management in cities aiming for
Sustainability?

For the understanding of spatial planning
strategies in coastal England, the impact of

the climate change effects on coastal urban
environments (as in ) and their
management need to be understood.

Sea level rise and the increased climate extremes
are the cause of accelerated coastal change in
locations with vulnerable soils. Changing water
flows in combination with extreme weather
conditions can result in energetic waves
attacking the shoreline, and thus adapting

the average sediment flow. This results in

an imbalance of coastal sediments creating
coastal transformations in already vulnerable
coastal areas leading to environmental risks
such as coastal erosion and flooding. In coastal
southeast England, these effects are reduced by
the use of coastal management in the form of
three types Shoreline Management Plans (SMPs):
No Active Intervention, Managed Realignment
and Hold the Line, where, in southeast England,
the latter is used as a basis within the urban
territory (Environment Agency, 2020). In the
case of southeast England, the SMPs are the
non-statutory guidelines for Local Planning
Authorities to protect from, embrace or adapt
to the urban effects of coastal erosion, resulting
in urban growth and need for expansion in
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protected areas or areas at risk (DEFRA, 20071).
This need for urban growth increases the
exposure of the city with the need for protection
measures and, therefore, the overall vulnerability
of the coastal city. This process of urban growth
and need for protection measures results in a
vicious circle of sensitive spatial planning and
environmental risk management resulting in

an unsustainable urban environment that is
constantly at risk of coastal erosion and flooding.

What are current Urban Planning Strategies
and how do they influence Coastal Erosion
Management?

The English planning strategy is divided in three
tiers, where the first tier includes the regional
scale and the second and third tier are based on
local scales. In this system, the local scales are
responsible for most planning decisions, with
the exception of transport, mineral and waste
planning, with the reasoning by the Department
for Communities and Local Government

(2015) that planning is more effective when

the affected people are an integral part of the
process. This system has been introduced in
2011 with the Localism Act, after ten years of
alterations of principles alternating between the
local and regional scale. This repeated change
of territories in the planning system can be
recognized as crisis management trying to solve
the unjust economic model (Lord & Tewdwr-
Jones, 2012). With the Localism Act (2011), the
'‘Duty to cooperate’ was introduced to ensure the
collaboration between Local Planning Authorities
and public bodies, however, due to the lack of
policies and control these collaborations mainly
include new construction rather than a shift
towards sustainability.

The lack of policies regarding sustainability
results in ignorance by Local Planning
Authorities to introduce urban planning as a
solution for the effects of coastal erosion instead
of relying on the current unsustainable and
unrealistic use of the SMPs, where a Hold the
Line-strategy is applied to nearly every urban



environment regardless of the local environment
its characteristics.

How can an Urban Environment adapt to the
effects of Coastal Erosion and the impact on
the Socio-Environmental System?

A sustainable urban environment requires a
long-term nexus of the anthropogenic and
ecological environment in the form of mutualism.
In the case of southeast England, this can be
achieved with urban retreat by coastal urban
environments. In the current situation, these

two environments interfere resulting in negative
effects for both environments. While the

natural environment causes risks in the urban
environment, the urban environment pollutes the
natural environment, resulting in an increasing
the need for sustainability.

In the English spatial planning system, the risks
of coastal erosion are carried by the residents
of the cities at risk, who often lack money

and awareness due to the lack of knowledge
about environmental risks that derives from

the Local Planning Authorities’ ignorance of
coastal erosion. These Local Planning Authorities
should be held responsible for their past actions
in ignorance towards the effects of coastal
erosion and their solution to maintain an
unsustainable SMP: the Hold the Line strategy.
A regional strategy is needed to facilitate and
compensate residents in coastal environments
at risk to be included in a socially just process
to sustainability. This sustainability is proposed
with an urban retreat scheme that introduces
hierarchy in the English regions considering the
coastal erosion risk environments and providing
these environments with relocation proposals
and the introduction of a natural coast.

Can a Sustainable Urban Environment
be explained through the theoretical
framework?

The thesis’ theoretical framework connects
the sustainability framework which includes

the triple bottom line of project, people,
planet and prosperity with two types of social
justice: spatial justice, which is defined as a

fair distribution of benefits and burdens across
space and environmental justice, defined as

a fair distribution of environments between
people, where also future generations should
be considered. The thesis aims to develop a
fair distribution of these benefits, burdens and
environments through fairness of processes and
decision making guided by safety and livability
of society with respect to environmental risks,
ensuring not only todays fairness, but also
fairness to future generations.

Connecting the triple bottom line with social
justice results in a democratic effort by society
to adapt to climate change and avoid climate
change effects in urban environments. The
relation between the triple bottom line and
social justice explains the development of a
sustianable urban environment.

The regional strategy informs the English spatial
planning system and aims to create a sustainable
region to environmental risks, with a focus

on coastal erosion. With the introduction of a
regional strategy for regional resilience and the
Regional Coastal Planning Group, a platform for
the integration of regional resilience is created
to introduce a collaboration between scales and
disciplines that include urban planning, urban
design, coastal management and policy making.

To reach regional resilience, the regional
strategy introduces a regional hierarchy in
the form of growth centres, growth cities and
cities planning for shrinkage derived from
the Dutch "Verstedelijkingsnota’ (Ministerie
van Volkshuisvesting en Ruimtelijke Ordening
(MVRO), 1977), where cities planning for
shrinkage are defined by smaller, high risk cities
that are in need of a strategy against coastal
erosion. Growth centres are defined as inland,
low risk cities with high accessibility from coastal
zones. Growth cities defined by relatively low
risk cities with high national cultural value in
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the region with high potential for regeneration.
These growth cities and centres are destinations
for relocation and, therefore, regeneration for
relocatees of the cities planning for shrinkage.
With this hierarchy, Local Planning Authorities
are forced to include urban planning within their
adaptation strategy rather than considering it as
two independent fields.

The developed strategy is a long-term strategy
that creates an order in deconcentration and
densification with the intensive engagement of
stakeholders. The strategy proposes to introduce
hierarchy while considering natural and
geopolitical limits. Regional resilience is expected
to be achieved through the bundling of activities,

introduction of ecological zones, residential
regeneration and economic diversification

while strengthening the growth cities through
increasing accessibility and urban development
(MVRO, 1977; NPPF, 2019). The strategy includes
qualitative and spatial dimensions, where the
qualitative dimension focuses on the addition of
qualities related to tourism, identity, nature, local
adaptivity and economic value to the adapted
environment to ensure social sustainability rather
than social risks and abandonment due to the
retreat scheme. The spatial dimension introduces
phases of relocation and regeneration while
respecting the natural and geopolitical limits to
avoid chaos and sudden depopulation of coastal
environments.

FIGURE 65: COASTAL EROSION OF THE URBAN ENVIRONMENT (FURLONG, N.D)
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4.1.2 DISCUSSION

This thesis forms a critique on the current
English spatial planning system and their

lack of policies and legislation regarding the
topic of sustainability. The planning system

is socially unjust to residents in the coastal
urban environment at risk of cliff fall due

coastal erosion as illustrated in . The
integration of the current SMPs in the coastal
cities can be considered unsustainable and
unrealistic with the lack of collaboration and

the exclusion of the regional scale. With the
introduction of aspects such as the regional
scale, the relation between social justice and
sustainable urban environments and the
collaboration across spatial planning and coastal
management disciplines , the thesis aims to be
an example for urban designers, urban planners,
coastal managers and policy makers. The thesis
suggests, with the implementation of Managed
Realignment in the form of a reciprocity between
cities planning for shrinkage and desnification,
where English spatial planning strategies and
policies should be revised and adapted to
embrace the effects of coastal erosion and reach
regional resilience.

The thesis provides extreme scenarios and
analysis that can be used as guidelines for a
strategy and can introduce a plan for regional
resilience. The integration of coastal response
strategies by Dronkers et al (1990) and

their restrictions by geopolitical and natural
boundaries results in a limited capacity to adapt
to environmental risks, creating a need for
spatial strategies and the introduction of social
justice including spatial and environmental
justice. Current policies are the baseline for the
ignorance of the natural landscape and the
inability of the urban environment to adapt. A
change in policies, integration of the regional
scale and collaboration across disciplines
should be a solution to a sustainable urban
environment. The thesis provides a much needed
design-driven exploration of the effects of

environmental risks such as coastal erosion and
introduces an example of the described regional-
scale design that explains the operationalisation.

The intentional use of extreme scenarios and
the development of an extreme strategy aims
to emotionally activate by creating an emotion
of shock by stakeholders in the coastal planning
discipline that includes urban designers,

urban planners and coastal managers to raise
awareness of the measures and solutions that
are needed and to use this thesis’ solutions as an
example to possibly prevent future catastrophic
events in the urban environment regarding
coastal erosion. v

In this thesis ethical dilemmas in relation to the
current spatial planning system regarding coastal
erosion are discussed and considered, due to
the thesis' focus on sustainability in relation to
social justice. The thesis balances social justice
by including environmental justice and spatial
justice. Tradeoffs between choices in favor of
natural or urban environment are made with the
relocation of coastal urban environments and
disassemblance of coastal protection measures,
in a process of considering different opinions
and statements by stakeholders. In this thesis,
decisions are made for the long-term in favor
of the natural environment, which can have
negative effects on the urban environment

in the short-term, such as deprivation and
abandonment. This enhancement of nature

and decision making for the future can be
dificult to understand or seem unethical by
current residents of the affected coastal urban
environments. To reduce the feeling of social
injustice a balance between short-term and
long-term decisions needs to be found with the
engagement of society. This engagement aims
to create a sense of ownership within decision
making, giving affected residents power in the
process to ensure spatial and environmental
justice.

The plan for relocation to other cities can be
considered as another ethical dilemma as
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residents of coastal urban environments do
possibly not want to relocate to a regenerated
city centre. While in the thesis, coastal residents
are expected to relocate to these appointed
areas, residents can not be forced to move but
only encouraged with the use of compensations,
priority policies, a buy-to-rent scheme and
knowledge distribution of coastal erosion
effects. And even then, how ethical is it to make
abandonment plans for someone’s home?
While in the long-term this strategy seems an
utopia, the strategy is expected to be achieved
in a gradual process, aiming to minimize spatial
and environmental injustice by informing and
engaging stakeholders in the planning process
and limiting natural and urban short-term
negative effects.

The strategy can cause financial problems for
residents and Local Planning Authorities on the
short-term, but what is more important, money
or peoples current and future lives? The thesis
chooses to invest in peoples lives, but this can
cause problems to current residents because
how understanding are residents and would they
want to move to possibly favor future residents?
The strategy is a long-term process that future
residents will benefit from, however, current
residents might not be able or willing to invest in
the future by retreating as there is a chance that
they will not experience the benefits themselves.
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4.2 REFLECTION

The Transitional Territories studio focuses on the
urban project that is increasingly mediated by
the frequency and distribution of extremes and
their spatio-morphological, socio-ecological
and political changes. These extremes vary per
location, and this created an opportunity to do
a project for a location that | have always been
interested in, but never understood the actual
impact of. During this project | expected many
problems and solutions to be found in natural
processes and changes, but further in the
project | realised that the natural processes are
not the cause of environmental risks, society is.
Designing with this point of view allowed me to
experiment with scenarios that fitted the project
location and also increased my motivation to
find a feasible approach.

In the studio of Transitional Territories, the
maritime dynamics, as well as the coastal
ecosystems and the need for revision of coastal
spatial planning systems due to climate change
and economic development are to be analysed
and translated into an urban design that
provides a sustainable solution of adaptation
that reacts to the extreme environment of
coastal erosion. As the Transitional Territories
studio started it became evident that this studio
focuses on the exploration and encouragement
of an approach combining ecological and
infrastructural systems, which can be an effective
and resilient way to adapt to climate change
risks when integrated in an urban design.

My thesis aims for a collaboration between land,
that includes society, and sea, that includes
climate change effects, to find a spatial planning
solution that adapts to the effects of coastal
erosion and is enhanced by coastal ecosystems
to provide a safe and livable environment for not
only residents of coastal urban environments,
but also ecosystems within and near these
environments. With this project | aim to be an
example of spatial planning collaboration in



the regional scale to create regional resilience
in a long-term spatial planning strategy by
adapting the current spatial planning system

in the region of south-east England in the
counties of Kent and East-Sussex. These regional
spatial planning systems and strategies should
adapt to climate change effects that puts
coastal urban environments and their residents
at high environmental risk. The regional
planning strategy is derived from the Dutch
‘Verstedelijkingsnota (1976)" and introduces a
planning hierarchy in the existing coastal cities,
including cities to suitable for densification and
cities planning for shrinkage. This translates
into a smaller scale that can enhance the area
in a qualitative matter, leading to a spatial
distribution of existing and new programs and
eventually a small-scale design that shows the
implications of this regional strategy.

The biggest and still remaining question during
this project is about possible negative reactions
of current society to this regional planning
strategy. However, these residents’ knowledge
about present and future risks is often limited
to their own experiences. | believe that solving
this knowledge gap by informing and engaging
residents, and other stakeholders, is a crucial
element of the designed strategy. This project
demonstrates the close relation between

urban design and the involvement of spatio-
morphological, socio-ecological and political
systems, wherein the Anthropocene society has
altered the surfaces and systems to serve society
over other functions. The task of an urbanist is
to balance the natural and human systems to
provide a sustainable urban environment that
limits damages to the natural environment.

The thesis follows the DOCA approach by
FABRIC, integrated into the Six-step approach
by Hooijmeijer et al (2020). Where the DOCA
approach (Data, Opportunities, Challenges &
Anecdotes) forms the foundation of the project
by analysing the existing environment with data
and mapping to find opportunities, challenges
and anecdotes through literature review, critical

mapping, scenario development, stakeholder
analysis and spatio-temporal analysis. The Six-
step approach forms the methodology of the
overall project process including analysis, design
and evaluation.

The first research method is initiated by the
Transitional Territories studio and includes the
collection of data and mapping on the respective
locations, to get to know the territorial context
of the chosen project location. Cartography of
aspects of Matter, Topos, Habitat and Geopolitics
helped me to identify locations vulnerable to
aspects that are related to coastal erosion and
understanding the present and future risks that
should be integrated into the project.

From this first critical mapping and stakeholder
analysis, scenarios could be developed through
the scales that resulted in the formulation of a
strategy and eventually a design that reaches a
qualitative, spatial and design scale. The limits
of this scenario development were found in the
involvement of residents in this process. Due to
the current travelling restrictions, it was difficult
to include small scale stakeholders and their
opinions in the decision-making of selecting a
scenario to include in the strategy. However, an
attempt was made to include different groups
of stakeholders by discussions with larger
stakeholders involved in both spatial planning
and coastal erosion management and including
not only their business point of view but also
their personal opinions on the project with
possible outcomes and expectations. Discussions
with these stakeholders have led to interesting
new points of view that have helped me forward
with my project when it was needed.

Another way to include residents as a
stakeholder in the project was through
literature including social justice and the use of
representative case-studies in and outside of
England. These limits weigh in on the end result
of the selected strategy and the expected role of
stakeholders in the process. It is, to me, unknown
what residents’ opinions and feelings about
the current system of coastal spatial planning
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and future planning systems, resulting in a
possibly underdeveloped model of small-scale
stakeholder engagement and attitudes.

From using these methods and approaches in
this project, | developed an understanding that
the lack of reaction of spatial planning to coastal
erosion and adapting this to a sustainable
planning system is an essential, long-term,
process to create sustainable coastal region in
southeast England.

This project contributes to the worldwide efforts
to find sustainable urban environments in coastal
regions that are able to adapt to climate change
effects. The thesis addresses ‘urban retreat’ by
Dronkers et al (1990) as a response strategy to
avoid urban vulnerability, but also to restore
natural coastlines and avoid interference of
coastal ecosystems while respecting geopolitical
and natural boundaries. Retreat goes hand-
in-hand with the concept of ‘planning for
shrinkage' and works as a reciprocity with

areas suitable for densification in a strategy
derived from the Dutch "Verstedelijkingsnota’
(Ministerie van Volkshuisvesting en Ruimtelijke
Ordening (MVRO), 1977). The thesis introduces
a collaboration between coastal planning
disciplines on the regional scale that are
currently not implemented in the English
planning system. This collaboration aims to

find co-dependency between coastal cities that
are planning for shrinkage or are suitable for
densification by assessing their individual risks
with a focus on drivers, derived from Vafa (2018).

The thesis attempts to be innovative by
contradicting the current trend of defending
the present coastline and its coastal urban
environments by the Environment Agency
(2020) and redirecting the favor to the natural
environment. The trend of nature adapting to
the urban environment should be overturned
to the urban environment adapting to nature.
Therefore, a shift in mindset is needed within
the political environment in both spatial and
temporal scales (Torabi and Dedekorkut-Howes,
128

2020).

For the human scale these interventions
introduce a system in the form of a regional
strategy to fall back on where coastal erosion
effects reach urban environments. Leaving the
residents of coastal urban environments with a
chance to adapt to future climate change effects
rather than react after climate change effects
with limited prospects. Where England’s current
spatial planning strategies abandon the coastal
society, this regional strategy aims to include
residents in the planning process increasing the
opportunities to achieve regional resilience, but
also provide an opportunity to be able to re-
imagine future cities while considering climate
change and resource loops that are still to be
explored (Siders et al, 2019; Black et al 2011).

In this project, | propose a change in mindset to
adapt to the ever-changing natural environment
rather than dominating the natural environment
as society. This project defines social justice as a
strategic objective and as a fundamental concept
within spatial planning as a reaction to coastal
erosion, where sustainable urban environments
can be explained as component of social justice.
Spatial justice and environmental justice are
domains in social justice that are considered
within the natural environment and the built
environment to reach both social sustainability
as environmental and spatial sustainability.

This project contributes to several Sustainable
Development Goals described by the United
Nations that include safety, health, economy,
partnerships and are needed to build sustainable
cities and communities.

The thesis for Developing Strategies for coastal
southeast England critically reflects on the
English spatial planning system, while proposing
new strategies and policies to improve

the existing system with a focus on social
sustainability. Therefore, ethical considerations
need to be acknowledged.

First of all, my background in the Dutch



spatial planning system as a Dutch student at
the TU Delft Faculty of Architecture and Built
Environment, influences my view on the English
planning system. While | critically reflect on this
system in my thesis, the proposed changes do
not aim to change the entire planning system,
but add to the current system with a regional
scale, the strategic objective of social justice and
new policies in a search for regional resilience
and Sustainable Urban Environments. The thesis
uses Dutch planning knowledge as a guideline to
respectfully propose suggestions for the English
planning system with the introduction of regional
scale. These suggestions implement proposals of
the literature and case-studies in a bigger scale
to facilitate alternatives for coastal societies and
Local Planning Authorities.

As a Dutch student, that has lived in the low-risk,
Dutch, planning system my whole life, it can be
difficult to understand why residents of coastal
urban environments would want to live in high-
risk environments of both coastal erosion and
flooding. However, in my thesis | aim to respect,
understand and engage these stakeholders and
consider them as valuable assets to the planning
process to achieve social sustainability as a form
of social justice. With the reciprocity between
cities of densification and cities planning for
shrinkage, a safe living environment is proposed
for coastal residents with the implementation of
a strategy and several policies that introduces
opportunities, qualities and safety for these
residents. The aim is to create more benefits
than disadvantages to create a socially just
environment for both the urban environment
and the natural environment.

In the thesis | try to understand the complex
English planning system, however | do not

claim to completely understand the details in
this system but have, with the help of experts,
selected the most important issues of this system
regarding my project.

The knowledge gained in this thesis can be used
for future research in the field of development

of urban strategies to adapt to environmental
risks in a collaboration between urban designers,
urban planners, coastal managers and policy
makers. The developed strategy can be adopted
in other regions that experience environmental
risks such as coastal erosion. These regions can
be found in other coastal parts of England, but
also in other countries experiencing relating
issues. If this thesis is used as an example with
the intention to adopt similar strategies in
countries with contrasting planning systems, this
strategy should be adapted to their respective
planning strategies as a guideline rather than

a situation where the strategy is applied as an
exact copy to respect local characteristics and
be able to achieve sustainability in a new region
(Stone, 2017).

The design proposal are examples of the
Hastings and Bexhill-On-Sea case. The use

of the regional strategy in other locations will
usually have a different outcome in other coastal
cities experiencing coastal erosion. In

European regions similar to the southeast English
region with high coastal erosion are marked

as locations of regions possibly in need of a
strategy that adapts to environmental risks such
as coastal erosion. Further research for these
locations and their respective planning systems
and coastal management is needed for the right
implementation of a regional strategy.
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FIGURE 66. EUROPEAN REGIONS WITH COASTAL CONDITIONS VULNERABLE TO COASTAL EROSION AND
POSSIBLY SUITABLE FOR A TRANSFERABILITY DESIGN OF THE DEVELOPED REGIONAL STRATEGY.
Data from OpenDEM (2019) and EUROSION (2004)
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NIEINEE

This chapter gives additional, substantive information on the
project including the literature review, monographs and details of
the stakeholder and spatial analysis
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Abstract

The United Kingdom has a coastline that has been and will be continuously struggling
with coastal change due to erosion and ways to respond to this coastal change. In
particular the coastal cliffs located in southeast England. In the upcoming years this
coastal cliff erosion will affect the English coast even more due to the effects of climate
change, as well as sea level rise. This only becomes a problem when people that
are unable to adapt to these changes are involved. In the English context, a spatial
planning strategy is required to find a balance between livability and the impact of
erosion risks.

This literature review will research spatial planning of urban areas affected by
coastal cliff erosion, specifically cliff retreat. Strategies for the spatial planning and
management of urban areas affected by coastal erosion and their long- and short-
term results are reviewed to be considered during the strategy-making process.
Hard engineering solutions are compared to soft engineering solutions and the
consequences in terms of spatial planning that result from the implementation of these
structures are discussed and will be reviewed upon. Eventually, the strategy should be
a balance between urban- and ecological environment and Social Justice, but also a
balance between temporal and spatial scales needs to be reached.

Keywords: Coastal Erosion Management, spatial planning strategies, socio-
Environmental Justice, southeast England

the impact of coastal erosion on the coastal
urban areas. However, the need of maintaining
these hard engineering measures is questioned
with today’s knowledge. This shows that there
is a need for a less constrained shoreline that
is able to adapt to the rising sea level and the
effects of climate change (Nicholls et al, 2013).

1 Introduction

The transitional territory between sea and land
that can be found in the United Kingdom is
characterised by a varied and dynamic coastline
that has been exposed to coastal erosion and,
therefore, retreated for over thousands of years.

While coastal systems are naturally dynamic
and resilient to change, the alteration of natural
coastal environments due to the development
on the coast causes conflicts for the natural
process of inland movement by coastal systems
(Burdenetal, 2020). This lack of ability to retreat
by the coastline is the cause of issues regarding
the urban context and creates a need for either
protection measures or adaptation by the use
of spatial planning. Since the 19th century
protection measures have been repeatedly used
around the coastlines. For the UK often hard
engineering measures were taken to decrease
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Without these engineering measures the urban
environment in shoreline cities will be at risk
and a need arises for a change in current spatial
planning strategies.

In the 1920s the English planned for an
extensive sea wall building programme. In
the years after, innovation of these coastal
structures was planned together with repairs
and sea wall extension. 40 years later, in the
1960s, the first soft engineering measures were
implemented (Fleming, 1992). Since the 1990s,
the management of the coast has expanded by



combining strategic planning and risk-based
management techniques to encourage the
embrace of risk management concepts. These
concepts also include stakeholder engagement
with the goal to develop plans that result in
increasedresilienceandlong-termsustainability
(Nicholls et al, 2013). The mechanisms used to
reach a compromise between these concepts
and groups of interest are the Shoreline
Management Plans (SMP): (1) advance the
existing defence line, (2) hold the existing
defence line, (3) Managed Realignment and
(4) No Active Intervention (EUROSION, 2004).
The realisation of the SMPs can be challenged
due to increased coastal change due to erosion
(Nicholls et al, 2013). The implementation of
these SMPs has significant impact on urban
environments and, therefore, creates a need for
an urban adaptation strategy in the form of a
spatial planning strategy that includes defence,
adjustment or retreat (Apine, 2010) or in other
words protection, accommodation or retreat
(Alexander et al, 2011).

The main question of this literature review: “How
is the socio-Environmental Justice impacted
by the use of SMPs in spatial planning of
urban environments?”. In this literature review,
spatial planning in combination with the
SMPs will be discussed for the UK. Also, the
socio-environmental effects of these planning
strategies will be discussed with the use of
different literature sources.

2 Methods

A systematic literature review has been done.
The literature is assessed by a method that
will be following several dimensions: 1) year
conducted, 2) location, 3) sample size, 4) data
collection methods and 5) main findings. All
items are assessed on reliability, relevance,

replication and validity (Bryman, 2012).
Literature is only included if:
e |t is a peer-reviewed article, quality

conference paper or research report of a trusted
organisation;

e The findings originate from the results,
discussion or conclusion section;

e The topic is related to shoreline management
plans and urban effects, such as spatial
planning, Social Justice and Environmental
Justice;

e The study took place in a developed country.

Three types of documents are used for this
literature review: peer-reviewed scientific
articles, conference papers, books and reports.
Three main topics are included: shoreline

management  plans,  socio-Environmental
Justice, spatial planning methods and the
location.

English Coastal Erosion Management and its
impact on urban environments

Concept Groups Keywords

Socio-Environmental | Social Risks,

Justice Environmental Risks,
Coastal Communities

Shoreline Managed Realignment,

Management Plans Coastline Management

(SMP)

Spatial Planning Urban Adaptation

Methods Strategy, Managed
Retreat

Location England, United

Kingdom, west
Europe, Coastal Urban
Environment

The starting point for each search is the
following advanced search on Google Scholar:

Truncation | Socio-Environmental Justice AND
(Shoreline Management Plans
(SMP) OR Spatial Planning) AND
Location

Search TS = (“social risks” OR

Strategy “environmental risks” OR “coastal

communities”)

AND SU= (“Managed Realignment”
OR “coastline management” OR
“urban adaptation strategy” OR
“managed retreat”).

AND SU= (“England” OR “United
Kingdom” OR “west Europe” OR
“coastal urban environment”).
Refined by: Document types:

ARTICLE
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Synonyms and concepts related to coastal
erosion and shoreline management plans are
included in this search, including the risks of
these concepts. The search integrated results
from all fields that engage in extreme climates.
This can result in over 300.000 results and
should be compromised by including terms
including the impact on socio-environmental
systems and the topic of coastal erosion.
Keywords to these concept groups were used
as synonyms in the search for articles for these
topics.

To select possible articles, abstracts and
conclusions are assessed. This helps finding
relevant articles on the topics that are mentioned
in the search strategy.

3 Results

3.1 The use of SMPs in the UK

Human activity in coastal zones increases
the coastal erosion as well as the effects on
vulnerable ecosystems along the coastline
such as the change of sediment transport due
to the use of sea territory for anthropogenic
functions. These functions have a significant
role in non-climate change factors that impact
coastal erosion (Apine, 2010). The eastern
coastline of the United Kingdom is continually

exposed to these functions and their effects
due to the location adjacent to the North
Sea. However, these functions also cause a
considerable variety in coastal erosion rate
and process. This diversity in coastal erosion
rates influenced by different anthropogenic
activities, in combination with climate change,
is the reason for unpredictable changes in
the coastal landscape. The unpredictability of
the landscape is an argument for a need for
protection measures or an adaptation strategy
in the form of spatial planning.

Protection measures that have been included
in the UK’s coastline can be distinguished in
hard protection measures and soft protection
measures. Both types of measures can be used
to protect the coastline and prevent erosion
from occurring. These measures do not only
protect the coastline, but are also able to
prevent the existing urban environment to be
affected, which is the main reason for the use of
protection measures. Whereas the hard-coastal
structures, are built to reduce coastal erosion
and maintain inhabited space by using artificial
structures, a soft coastal structure is based
on a sustainable and natural approach for
coastal engineering that preserves the natural
and recreational value (Marchand, 2010). The
length of these two types of artificial coastal
structures in the UK are shown in figure 1 for
gach county.
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Figure 1: Artificial coastal defence structures in context (Doody, 2013).
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Another option, other than protection measures,
are the use of spatial planning strategies. Three
of these strategies are: defence, adjustment
and retreat (Apine, 2010). Alexander et al
(2011) identifies identical strategies with the
synonyms: protection, accommodation and
retreat. Alexander et al (2011) expects highly
valued coastal locations to have a protection
or accommodation strategy. The smaller urban
areas are more likely to have a retreat policy.
This expected differentiation in spatial planning
strategies is made due to the variation in
values and scales and the costs of the planning
strategies relatively to the scale of the benefits.

This cost-benefit analysis is a reason for each
section of the coastline to have a different
SMP assigned. In the UK, currently, the most
frequently used SMP is Managed Realignment.
As mentioned by Fleming (1992), this used to
be different. Over the past years, SMPs were
introduced and implemented. The management
for coastal protection has shifted from a method
similar to (2) hold the existing defence line to
(3) Managed Realignment. The former method
(2) was aiming to Hold the Line in its existing
location with the use of soft and hard protection
measures, such as beach nourishment and
seawalls. This strategy includes protection and
accommodation strategies that, according to
Abel etal (2011), are much more expensive than
a managed retreat strategy, and are, according
to Alexander et al (2010), only feasible if
connected to highly valued coastal locations.
The new method (3) aims to minimalize the costs
and recover the natural environment. Neal et al
(2017) describes the Managed Realignment
strategy as a restrictive policy where hard
and soft coastal structures are removed from
the shorelines to create a natural maintained
environment and allow the coastline to naturally
erode. This erosion is positive for sediment
transport and maintenance of the sediment
budget. With this type of coastal management,
flooding of low-lying areas and the promotion
of natural defences are encouraged (Cooper &
McKenna, 2008). Neal et al (2017), also links
the spatial planning strategy of managed retreat
to Managed Realignment as these two concepts
are often used as synonyms. Cooper (2003),
adds to this that the spatial planning strategy of
managed retreat can be used in a wider range

than Managed Realignment, as the latter is
limited to the specifics of the coastal area.

3.2 Methods of spatial planning:
Managed Retreat

According to Neal et al (2017) primary spatial
planning methods of managed retreat include
avoidance, abandonment and relocation. These
methods are approached with the use of spatial
planning tools such as building restrictions
and setbacks and are often combined with
management methods related to coastal erosion,
such as Managed Realignment. Distinctions in
management for these spatial planning methods
are made in active planned management and
passive unplanned management. Examples of
management, methods and tools for the spatial
planning strategy of managed retreat are shown
in figure 2.

Management Methods
Avoidance

Active Planned Han development'redevelopment in hazard
zones (no-build aress: sethacks, rolling
casements, Zomng)
Abandonment

Passive | Unplamned | Loss of development/redevelopment by
ongoing atintion {emsion, flooding)

Active Plamned Post-event condemmnation/‘removal/
reconstruction limits

Active Plarmed Emergency pre-event emoval
Helocation

Passive | Unplamned | Post-cvent relocation of salvapeable
buildinges

Active Planned Pre-event relocation (short to intermed e
term )

Active Planned Systematic relocation of community out of

hazard zone (long-term) including
acquisitions: planned pre- and post-event
property buy-outs in hazard zones (no fulure
construction ), and rolling setbacks and
casements : planned regulatory construction
sethack hased on defined hazards and
periodically revised, based on changing
hazard zones (e.g., sea-level rise, storm surge
lewvels, emosion rates, evacuation

e UIrEments)

Figure 2: Spatial planning management and tools for the use of
managed retreat (Neal et al, 2017).

Neal et al (2017) concludes that, even though
the spatial strategy of avoidance can in cases of
undeveloped and lightly developed areas be a
fine solution, for urbanised shores only planned
relocation is realistic and ideal. Added is, that
spatial planning using the strategy of managed
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relocation can only be feasible when land use
planning and zoning efforts are integrated
to gain a larger scale. Other forms of spatial
planning that Neal et al (2017) describes, such
as abandonment and avoidance are described
as short-term buffers rather than solutions to
the actual long-term problems that are related
to the urban effects of coastal erosion.

While Neal et al (2017) discusses methods
on the implementation of managed retreat in a
planning system, he fails to take considerationin
Social Justice aspects of this planning strategy
and mainly focuses on the governmental and
economic aspects that include convenience and
costs. Cooper (2003) states the responses to
managed retreat as a spatial planning strategy
for several circumstances including the urban
and ecological environment of the affected area.

3.3. Socio-Environmental Justice of spatial
planning strategies

3.3.1 Social Justice

The perspective of Neal et al (2017) is mainly
an economic perspective that leaves gaps in
the understanding of the consequences in the
field of Social Justice. This can be a mistake,
as according to Cooper and McKenna (2008),
Social Justice is one of the three elements
needed to create sustainable development
and has, therefore, a significant influence on
the development of the coastal landscape.
For the UK coastline, matching the world’s
coastlines, the anthropogenic landscape is
the main reason for the need of adaptation to
coastal erosion, which is also why involving
society and including Social Justice is required
in the strategy-making for coastal urban
environments.

In terms of coastal defence, the UK government
currently takes little responsibility in the field
of Social Justice with their latest SMP shift to
Managed Realignment, where spatial planning
methods such as managed retreat are promoted
rather than the implementation of coastal
defences. The coastal defences are, for many
locations, now an optional activity that can
be introduced by local public authorities. The
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choice for a coastal management plan such as
Managed Realignment, can be identified as a
surprising choice as 47% of the UK population
has settled in coastal urban environments. With
the use of a spatial planning strategy including
managed retreat this number is expected to
decrease. The high percentage of inhabitant of
coastal zones indicates that the coastal urban
environment is not only significant for living,
but also for a great part of the economy (de
la Vega-Leinert & Nicholls, 2008). A spatial
planning strategy such as managed retreat will,
therefore, be of great impact on the society in
these coastal urban environments.

Due to the governmental policy change to
Managed Realignment many inhabitants of
coastal UK expect a governmental subsidy or
compensation to either build their own coastal
defence or to relocate. This is, according to
Cooper and McKenna (2008), where many
people mistake Social Justice for equality. With
today’s knowledge, former urban and coastal
strategies cannot be justified. This means, that
coastal residents might feel disadvantaged
due to the change of policies, however, this
is not related to Social Justice, but to equality
with former policies. Next to this, however, is
stated by Cooper and McKenna (2008) that
in case of interference with property rights
an impartial balance between public interests
and private rights should be established. For
the natural processes of the eroding coastline
the government might not feel responsible,
but would the UK government be responsible
for the interference with property rights
when discontinuing management of coastal
interventions? This question raises conflicts
in terms of payment for the possible measures
and policies as shown in figure 3.

Cooper (2003), argues that managed retreat
largely impacts public safety in a positive
manner as risks due to erosion are reduced and
the defence line can be shifted lands inward.
This means that a managed retreat strategy is
supposed to create public interest and would
point to responsibility of payment by public
instances, such asthe UK government. However,
the current shift to Managed Realignment plans
in the UK, is used by the UK government to
shift the responsibility of payment towards the



Only Public Interest

Public insurer pays
a

Low probability

Government pays

b

Predictable high

catastrophic risk

C

Private insurers pay

probability risk

d

Private owners pay

Only private interest

Figure 3: Who pays for the decision of retreat? (Noy, 2020).

residents of the coastal villages and not the
UK government. But without encouragement
by the UK government with the use of financial
compensation, managed retreat is for most
residents unaffordable.

Even though spatial planning in the form of
managed retreat is recommended by Neal et
al (2017) and Cooper (2003), this is highly
expensive for private home owners. Managed
retreat as a spatial planning strategy will cause
the increase of market uncertainty and the
decrease of land values, resulting in higher
costs for individual property owners that are
exposed to eroding coastlines (Alexander et al,
2011). This is why, currently, nearly all coastal
residents prefer coastal protection to managed
retreat (Readman, 2014). On the other hand,
Cooper and McKenna (2008) argues, that
implementation of protection measures only
leads to the postponement and increase of
social issues as more coastal development will
take place and, therefore, coastal urban areas
will have an increasing population. The risk
management will only become more difficult
with this increased development along the
temporal scale.

Apine (2010) argues that, not only costs are
the reason of the society its resistance against
managed retreat, but also the unawareness of
erosion risks, the threats to human identity

and the sense of ownership that relates to a
specific location, play a significant role in the
fight against a spatial planning strategy in the
form of managed retreat. These statements are
supported by Dahm and Economos (2002)
who, in accordance with the results of their
survey, conclude that property owners have a
general preference for decreasing or preventing
erosion to relocating. This conclusion is in
agreement with Readman (2014), who argues
that the residents of coastal cliff cities along the
coastline of the United Kingdom have a strong
mental attachment to the British coastline. The
coastal landscape including the cliffs creates
an association with the British nationhood and
increases their sense of nationalism providing
more arguments against intervention in terms of
Managed Realignment and, therefore, managed
retreat.

Even with the current resistance against
managed retreat, Apine (2010) states that
in the future, housing relocation might be a
considerable option. Planning developments
such as managed retreat need a gradual
transition to inform and convince society about
vulnerabilities and risk management including
the consequences should be more frequently
addressed. Including the public in the planning
process of adaptation measures can raise
awareness for individuals at risk. Currently,
individuals at risk may not be aware of the
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possible strategies that are involved when
dealing with hazards, with more knowledge and
participation they will be able to make more
informed and possibly better choices and not
limiting the options to only one strategy.

3.3.2 Ecological Environmental Justice

In terms of coastal management, social justice
is not the only aspect that should be included
in a spatial planning strategy. The problem of
coastal erosion only occurs and needs to be
managed when there is a threat of destruction
of human infrastructure. This means that the
available management methods for society are
to make an intervention to prevent the effects
of coastal erosion or to accept the changes and
adapt with the use of a spatial planning strategy
(Cooper and McKenna, 2008).

As mentioned, society is currently adapting
to the urban effects of coastal erosion but
preventing these effects. Currently, the most
used management strategy is the prevention
of coastal erosion effects by using hard or soft
protection measures as a third of the English
coastline is protected by these structures
(EUROSION, 2004). While these protection
measures are needed to maintain the urban
environment and are preferred by society,
coastal erosion is needed to maintain the
ecological environment. Coastal protection
measures often interfere with natural processes
along the coastline. Cooper and McKenna
(2008) mention loss of scenic quality, access
difficulty, loss of resilience and reduction of
sediment supply as immediate effects caused
by protection measures. According to Cooper
and McKenna (2008) protection measures will
also encourage development in areas of high
risk creating a recurring need for more coastal
engineering interventions and, therefore,
establish an increasing lack of appreciation for
the natural system and environment.

While in Neal et al (2017) several methods
of managed retreat such as avoidance,
abandonment and relocation are discussed,
the article lacks environmental perspective
of these methods. Cooper (2003), however,
states several responses to spatial planning
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in the form of managed retreat in his article
including the environmental effects of this
managed retreat. Of the responses to managed
retreat as a planning strategy, Cooper (2003)
discussed for five circumstances, three are
strongly related to Environmental Justice. The
first one emphasizes an improved flood defence
and coastal protection as the natural habitat
including its natural protection can be of optimal
use when anthropogenic effects do not longer
impact this environment. This circumstance
focuses on enhancing the function of the natural
system. In the second circumstance mentioned
by Cooper (2003) without human intervention,
the accommodation space for natural change
creates an option to avoid problems that are
caused by the loss of coastal features due to
coastal squeeze. In which coastal squeeze is
the loose of intertidal land as Doody (2004)
describes. The last circumstance that is
related to Environmental Justice in Cooper’s
article is about environmental enhancement
by removing coastal defences to reactivate
ecological processes and, therefore, includes a
contribution to biodiversity. These responses to
managed retreat as a spatial planning strategy
can also be implemented in the SMP that is
embraced by the UK: Managed Realignment.

According to Cooper and McKenna (2008) the
best solution is to allow the coast to fluctuate
freely without the impact of long-term effects
on the natural landscape and its ecosystems,
however, this development is only possible
without anthropogenic influences. However,
Cooper and McKenna (2008) also argue that a
balance between spatial and temporal planning
scales should be made in terms of Social
Justice and Environmental Justice.

This balance between temporal and spatial
planning scales is shown in figure 4 and
describes that the case for intervention is
stronger for local or short interventions as the
erosion costs for the individual may be greater
than the costs for protection measures. Longer
interventions and national interventions
are more likely to affect the environment
negatively and, also in terms of costs, can
have implications. If the government would
decide to financially compensate homeowners
for managed retreat, this would be considered
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Figure 4: Case for intervention for the spatial/temporal scale (Cooper and McKenna, 2008).

a one-of payment and would be preferable to
the risk of paying for a long-term protection
and its continuing need for maintenance and
upgrading. This statement may conflict with
the statement made by Alexander et al (2011),
which states that only highly valued coastal
locations should be protected as these are more
economically beneficial. In this statement,
however, the exact definition of highly valued
remains unknown and it can only be speculated
that this value is given to a coastal location due
to the economic benefits of this location.

4 Discussion

This literature review mentions several topics
that are important to take into account when
researching the impact that can be caused by
certain types of management of the coastline.
The urban consequences of these management
plans in topics of socio-Environmental Justice
are also explored.

This literature review acknowledges the research
of Nicholls (2013), who raises questions that
include the need for shoreline protection and
management but also about the environmental
consequences that these measures appear with.
Apine (2010) pleads, therefore, for the need of an
adaptation strategy that includes either defence,

adjustment of retreat. This need for adaptation
is acknowledged by Cooper (2003), Cooper
and McKenna (2008) and Neal et al (2017).
However, the exact adaptation measures are
still to be researched and are different for every
location along the coastline in terms of socio-
Environmental Justice and should be related to
the spatial-temporal scale that is introduced by
Cooper and McKenna (2008).

From this can be concluded that the impact of
SMPs on spatial strategies by Apine (2010)
are interesting to research further in the
future. Furthermore, the difference between
the measures that can be taken for social
systems and environmental systems is already
slightly discussed in the results and should be
researched more to know the exact impact of
the events on both these systems.

5 Conclusion

The question from which this literature
originated: “How is the socio-Environmental
Justice impacted by the use of SMPs in spatial
planning of urban environments?” resulted in
a search for, in particular, British SMPs and
their impacts on different aspects of socio-
Environmental Justice in relation to spatial
planning strategies.
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The results of this literature review show that
there is adequate knowledge about current
SMPs in the United Kingdom and the socio-
Environmental Justice that is related to the
effects of accelerated coastal erosion due
to climate change and sea level rise. For the
United Kingdom the aim is to implement a
Managed Realignment strategy in coastal urban
areas which is frequently linked to the spatial
planning strategy of managed retreat. The use
of a managed retreat strategy is explored in
terms of social and Environmental Justice and
there can be concluded that this strategy creates
issues regarding these topics. Social impacts
due to Managed Realignment that often includes
managed retreat are repeatedly negative and
raise questions in terms of finances, while the
ecological impacts of managed retreat seem to
have multiple positive effects.

This conclusion was constructed by the use
of many small parts in several sources that
include the impact of English coastal erosion
management on its urban environment. The
topic of coastal erosion is relevant as this is
increasing parallel to climate change effects
and the rising sea level.
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monographs

211 MATTER

01. Currents & Tides
Flow of water effecting the transitional territories
of different landsurfaces

02. Sea Level Rise
Raise of the water level in the sea that can leads
to an increase of complications on landsurfaces.

03. Storm Surges
Climate change effect that involves the change of
hydraulic action of wind and water.

04. Longshore Sediment Flow
The flow of sediments along the coastline caused
by erosion.

05. Wave height

A raising wave height is a side effect of sea level
rise and storm surges and can lead to several
complications.

06. Coastal Erosion

The removal of sediments along the coastline
causing urban areas to experience problems in
the transitional territories.

07. Hydraulic Action

150

The force of the flow of water that is caused by
the wind and wave conditions.



The matter of an area can be described in water,
land and air. The characteristics of the types of
matter can cause a need for different analysis.

For this paragraph of analysis the matter water is
chosen to be analysed as it has significant influence
on the affected type of matter which is, in this case,
the land.

In the case of coastal erosion, the water affects
the land by hydraulic action and wave action. This
hydraulic actions causes the sediment transport of
the soil that is adjacent to the sea or in the sea and
is able to damage coastal areas, and thus, coastal
cliffs. This process can be accelerated through the
change of climate paired with the sea level rise
and the increase in the frequency in which storms
occur, resulting in an increasing wave height and,
therefore, increased hydraulic action resulting in
(accelerated) coastal erosion.

In England, a significant area of the land consists

of soft sails, such as the white chalk cliffs of Dover,
causing a vulnerable environment to coastal
erosion. Next to the vulnerability to coastal erosion,
the land is also partly vulnerable to the results of
sea level rise caused by the height of the low lands
that are adjacent to the sea.

The results of sea level rise and coastal erosion

cause urban environments, that are currently
located in vulnerable coastal zones, to be at risk
and in need for adaptation measures or strategies.

In the analysis of matter, the vulnerabilities and

risk zones that are created by the characteristics of
water are mapped with their effects and impacts
that occur on a different type of matter: the land.
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Before the North Sea existed like it does today,
continental  Europe included Great Britain.
400.000 years ago a transformation happened
and Britain geologically parted from continental
Europe due to overspilling of water into lower
areas, which are today’s location of the North
sea. This phenomenon was shortly reproduced
12.500 years ago (Gibbard, 2017) .

During the Weichselian Glaciation, the most recent
glacial period, Britain was shortly reconnected
to continental Europe. The North Sea was filled
with ice sheets, a limited amount of rivers and
mostly dry land. Only a small lake was filled with
water during this period (7).

After this glacial period, due to the rise of
temperature, the North Sea returned to today’s
state with its original borders adjacent to several
European countries. The sea is also connected to
the Norwegian sea and the British Channel (2).

As the North Sea was reformed, the conflicts
between water and land arose. One of these
conflicts is flooding. Over the next years, the sea
level will rise significantly due to climate change.
This will cause parts of low-lying continental and

FIGURE 1
Limits
Data from Clayton & Shamoon (1998), Ducrotoy & Elliot (2008),
EA (2020) & Masselink & Russel (2013),
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non-continental Europe to flood (3) (EA, 2

Next to sea level rise, erosion will be acce
due to sea level rise and, therefore, che
hydraulic action as a result of temperatt
in the modern warm period. A great
England, if not all, is highly sensitive to ¢
due to the weak resistance created by so
such as chalk (4) (Masselink & Russel, 201
level rise and coastal erosion are even
cause water to ‘replace’ the land surfa
therefore, decrease possible room for settls
and population. With the increase of temp
and the increase of these water related
this might form complications for the
Warm periods have been happening rep:
for thousands, however, this time there
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and vice versa.
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2.1.2 TOPOS

01. Flood Risk
Flood prone areas that are expected to flood with
sea level rise

02. Terrain
Different types of soil that exist at the land surface

03. Coastal Erosion
The removal of sediments along the coastline

04. Elevation
Height differences in the surface create different
characteristics for each part of the land

05. Geology
The origin and types of the layers of soll
underneath the land surface

06. Coastal protection measures
Protection by anthropogenic features to protect
urban settlements from coastal erosion and floods

07. Shoreline Management Plans

Soil and urban environmental related strategy to
protect the coastal urban environments
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For this chapter the topics of flux and erasure
are explored by analysis of different geological
areas that can be found in the southeast coastal
England, but also in the national scale of the United
Kingdom. The properties of the different terrain
types and soils shown are the cause of diversity
in erosion rates and needed management.
Also, differences between the anthropogenic
and natural landscapes will be analysed and the
coastal management strategies that are needed
regarding these landscapes.

Management strategies for vulnerable and areas
at risk are created to protect coastal zones and
urban environments within these zones. Strategies
of coastal management are:

- No Active Intervention
- Managed Realignment
- Hold the Line

- Advance the Line

Strategies such as hold the line and advance
the line are created to preserve coastal urban
environments, to great satisfaction of the coastal
population. These strategies, however, can include
limited consideration for the natural landscape

and can even be the cause of negative impacts
of the surrounding environment. For strategies
such as no active intervention and managed
realignment these impacts are limited. Strategies
and their impacts should, therefore, be considered
in different time frames and spatial scales.

The use of coastal management can be a tool
to steer spatial planning in the direction that
is preferable according to national and local
governments and the involved Environment
Agency.
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More than 400 000 years ago, Great Britain used to
be part of continental Europe. This changes when
a glacial lake in the North Sea basin spills over
and causes a flood filling the former dry surfaces
between the current island of Great Britain and
continental Europe with water (Gibbard, 2017).
The ridge of sedimentary rocks consisting of
white chalk that was formed in the Cretaceous
period transitioned to the function of coastline.

This change in proportions between land and sea
is what is today’s cause of erosion on the coastline
of the North Sea and coastal England. The ridges
form conflicts with the damaging characteristics
of water. Water transport due to the current and
the impact of wind is the cause of changes in soil
composition and sediment transport ultimately
resulting in erosion.

Today’'s coastline is highly inhabited by human
populations due to the benefits of living near
water and sea in terms of shipping, recreation
and tourism. This coastline is, however, also highly
altered due to the eroding conditions of water.
Erosion causes significant conflicts in urban areas
resulting in collapse of housing due to the retreat
of the coastline.

FIGURE 2

Alteration

Data from Eurosion (2004), Hurst et al (2016) & Masselink &
Russel (2013).
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2.1.3 HABITAT

01. Anthropogenic use of land habitat
Part of the north sea that humans use as a
temporary habitat.

02. Anthropogenic use of sea habitat
Part of the sea that is permanently used by
humans as a habitat.

03. Cliff habitat
Rare species that create their own independent
and non-competitive habitat.

04. Power vs. Fragility: Sea vs. Land

The natural competition between sea and land
that creates conflicts for the independent cliff
habitat and human habitat.

05. Public vs. Private

The conflicts in human ownership of habitats that
are caused by the power and fragility of land and
sea.
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For this theme of habitat the terms competition
and mutualism are explored by analysing the
different types of use for the habitats at land and
sea.

The Britishland coveris divided inwoodland, arable
horticulture, grasslands and urban developments.
Where woodland and grassland are primarily
natural, the horticulture and urban developments
are strong anthropogenic landscapes. This
division in landscapes creates a competition. The
anthropogenic landscape is always in competition
with the natural landscape in terms of use. As
soon as the anthropogenic landscape needs more
space, the natural landscape will have to adjust to
these anthropogenic demands.

The  competition  between  natural  and
anthropogenic landscapes causes conflicts in
urban growth and coastal management. With the
use of coastal management this competition is
delayed as coastal protection form a buffer to the
decrease of land and, therefore, the change of
habitats.
Without and coastal

coastal management

protection, the urban developments will soon be
affected, which results in a need for relocation.
This relocation due to coastal is again a form of
competition between the natural environment and
the anthropogenic environment. Coastal erosion
causes the natural landscape to be replace the
anthropogenic landscape, resulting in a need
for anthropogenic landscape in current natural
landscapes.

On land this diversification is more clear than
at sea. Anthropogenic sea habitat is used for
temporary use and permanent use. Shipping
routes and fishing can exist next to the natural sea
landscape. Drill platforms, windfarms and the use
of pipes in the sea habitat limit the natural use of
the sea in these locations and provide permanent
anthropogenic landscapes at sea.
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In southeast England, the land and sea are part
of the anthropogenic landscape. Only a small
percentage (17%) of the land is, however, part of
urban developments (UK Centre for Ecology &
Hydrology, 2015). These developments are often
found in the coastal regions and have functions
that are in relation to the sea and are accesbile
through the use of water and ports. The coastal
locations of these developments can, however, be
negatively affected due to coastal erosion that is
caused by the hydraulic action of the water, that is
explained during the analysis on matter.

Most of the land around the urban developments
is used for arable horticulture, where plants are
used for food and non-food products used for
personal or social needs. For England this can
only be applied in certain regions where the land,
and the soil, is arable and thus can be used to
grow plants.

Land that is not arable to grow horticulture, or is
unaccesible, is filled with grassland or woodland.
Some of these woodlands are the remains of the
ancient woods from the 1600s and are unique
and complex communties of plants, fungi, insects
and microorganisms.
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-------- Water Transport 0

Today, only 2,5% of the UK is covered by ancient
woodlands and can be classified into different
categories: Ancient semi-natural woods, that
have developed naturally, and plantations on
ancient woodland sites, that have replanted with
non-native species (Woodland Trust, n.d).

FIGURE 3

Composition

Data from UK Centre for Ecology & Hydrology (2015), UKSO
(2020) & UK Data Service (2020).
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Due to the effects of erosion, the land is affected.
Some habitats and uses will increase in coastal
zones and others will decrease. Due to coastal
erosion environments that are identified as coastal
zones and wetland in the alteration will be the
first zones that are affected. Expected can be that
this environment at the coastline will be caused
to retreat due to coastal erosion. This retreat will
have effect on other environments, but also other
issues will affect this change. Examples of changes
that affect the English environments can be the
economy, the population growth, tourism and
culture.

From the 1960s till 2010 the urban environments
in the southeast of England have grown 60%
bigger (Kent County Council & KISS, 2008).
Without the growth of landsurface, this means
that other habitats are forced to decrease in size.
In the 50 years between 1960 and 2010 these
decreases can be found in habitats such as arable
horticulture, woodlands, orchards and hops. If the
urban environment increases more in size, also
the grasslands are expected to shrink. Shrinkage
in the arable horticulture habitat is not expected
in the next 50 years as, in combination with Brexit,
import and export of this sector can influence this

FIGURE 4 (ENLARGED)

sector positively, therefore, a greater part of the
British land will be use for this purpose.

The sea landscape has also known changes in
the past. Until some years after the 1960s the
sea habitat has only been used for shipping
purposes. Energy and oil production facilities with
a more permanent sea use have taken their place
between the late 20th century. Between 2010 and
2050 the use of the sea is expected to change
with an increase in energy production (Prime
Ministers Office, 2020). A decrease of shipping
and oil production is expected caused by brexit
and the transition to green energy.
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Relative Anthropogenic Sea Use

FIGURE 4
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2.1.4 GEOPOLITICS

01. Borders in the Sea
Part of the north sea that humans use as a
temporary habitat.

02. Fishing Competition
Part of the sea that is permanently used by
humans as a habitat.

03. Competition for Space
Rare species that create their own independent
and non-competitive habitat.

04. Brexit
Rare species that create their own independent
and non-competitive habitat.

05. Protected areas: Land or Sea

The natural competition between sea and land
that creates conflicts for the independent cliff
habitat and human habitat.

06. Economy

The natural competition between sea and land
that creates conflicts for the independent cliff
habitat and human habitat.

164



When in 2020 Brexit occurs, many geopolitical
conflicts arise due to the existance of geopolitical
boundaries. Leaving the European Union, creates
hard borders between the adjacent countries
and, therefore, geopolitical issues. For the United
Kingdom, these borders can primarily be found
at sea with the exception of the border between
Northern Ireland and Ireland. These country
borders at sea, with Brexit, create great conflicts
in current shipping routes, fishing habitats and
energy production areas as the windfarm.

However, for this geopolitical paragraph, the
focus lies on the geopolitical borders in southeast
England that primarily includes protected areas.
These protected areas are important for this
project as they form the boundaries and limitations
for spatial planning in the coastal zones in terms
of relocation and other management strategies.

In geopolitical boundaries another form of
competition occurs, which can be found between
protected areas and urban development in
combination with the population growth.

The combination of the linkage of different
protected areas or boundaries are the basis for

management strategies or opportunities.

The geopolitical boundaries, in combination with
topos and habitats that have been analysed in
former paragraphs, are the base of the spatial
analysis.
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The combination of different types of protected
areas in relation to the built environment can
cause conflicts within different adaptive strategies.

The coastline is in many cases the boundary
between different habitats and topos in the case
of the coastal cliffs. The different combinations of
use of water and land and protected areas that
can be found in the areas near the coastline can
be the cause of the choice between different
strategies. When an urban environment is
included in the section and near the coastline, a
different strategy should and could be used than
for a section where an urban environment is not
present.

In case of protected areas on one or either sides
of the urban environment the available options
for adaptive strategies can be limited due to
the limited space for strategies such as retreat
or advance. For these cases, a strategy such as
embrace would be a more efficient strategy.

Another boundary that should be taken into
account when thinking of urban developments
in combination with erosion management, is
the territorial zone of England within the North

FIGURE 5

Alteration

Data from Data.gov.uk (2019) and Maritime Archeology Trust
(2020), Natura 2000 (2020) & Marine Management Organisation
(2019).
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Sea with the limits of 12 nautical miles, which
can be translated to 22 kilometers from the
coastline of the British land (Marine Management
Organisation, 2019). This territorial sea is regarded
as a sovereign territory where ships from other
countries are only allowed to pass through. For
air and the seabed, this sovereignity should also
be taken into account as a geopolitical boundary.
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In the next 10 years, the protected areas are
expected to grow by 4%. Since the 1950s, these
protected areas have increased from 0% to 26%
of the total surface of England, and southeast
England (JNCC, 2020) . This means that this
trend of increasing the protected areas every
10 years with nearly 4% has been going on for
over 60 years. If this trend of growth continues,
this percentage will raise above 50% in about 50
years.

In the mean time, the built environment is
increasing as the population is rising in southeast
England. In one point in time, around 2056, the
built environment and the protected areas will be
competing with one another and will be able to
limit development in both areas. The expanding
protected area in combination with the increasing
population and, therefore, the built environment,
conflicts will arise between these geopolitical
boundaries. This also arises the issue of social
justice that includes environmental justice. The
importance of either the built environment or
the protected areas should be prioritised to
create a just environment. This prioritisation
should be included in plans and strategies that
are formulated for coastal zones including these
conflicting areas.

FIGURE 6
Limits

Data from Data.gov.uk (2019), JNCC (2020) & Statista (2020 ).
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2.1.6 PROJECTION

In the projection is shown how the SMP of
Managed Realignment can be used to protect
the residents of the coastal urban environments
by preventing the coastal erosion to reach their
living environment. The effects of sea level rise
and Climate Change that are able to affect the
rate of coastal erosion are anticipated on by the
use of an Urban Managed Retreat strategy. This
Urban Managed Retreat in the form of a process
of relocation is a process of many phases where
stakeholder involvement is needed to provide
opportunities for residents to be able to move
away before coastal erosion Effects reach their
house. The Local Governments will collaborate
on a regional scale to provide locations for
relocation generating a choice for residents to
relocate to a safe, regenerated location near their
current living environment or an environment
that is similar or to the environment they inhabit
at the moment. However, this relocation should
always be an improvement of their current living
environment. The relocation process should be
defined in a strategy that considers social justice
in terms of spatial justice, environmental justice
but also climate justice.

The relocation of coastal urban environments
will free up space for the natural processes that
include restoring nature, but can also naturally
slow down erosion processes along the coastline
and can improve the habitat for the rare cliff
ecology that can be found on the English cliffs. The
transformation of urban environments to natural
environments will create a new type of ecology
that can quickly adapt to the effects of coastal
cliff erosion. Not only will the current and future
ecology benefit from the transition from coastal
inhabitation to a natural coast, but also residents
and tourists can access this natural coast which
will create in addition to a space for recreation, an
awareness for Coastal Change. The natural coast
is a tourism concept for small scale tourism, and

FIGURE 7: PROJECTION
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should be limited to prevent disturbance to the
natural processes.

This projection shows only one side of the project
which is the natural coast, however for a relocation
strategy, a second location is needed to provide
room for residents to relocate to. These locations
can be found within city limits of nearby cities,
that are either coastal or inland considering the
limits, challenges and opportunities that can be
concluded from the analysis.
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stakeholders
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TABLE 1: STAKEHOLDERS AND ACTIONS

Stakeholders A
1.1 Managing Authorities of Coastal Erosion N
1. Organisational 1.2 Planning Committee Spatial Planning R
1.3 Public Authorities responsible for Coastal Planning R
2.1 Knowledge Provider - Scientists
2.2 County Council (Kent & East-Sussex) Planning Authority
2. Local Stakeholder Group 2.3 Local Planning Authorities (per city) P
2.4 Business Sector; tourism/fishery/local P
2.5 Landowners and developers 1
2.6 Service Providers (health, education, transport, emergency) P
C
3.1 Ministry of Housing, Communities and Local Government P
3.2 National & EU Policy Makers C
3.3 Directorate General Environment European Commission C
3. Wider 3.4 Defra & EA
3.5 English Heritage Trust/ Natural England N\
3.6 Marine Management Organisation P

3.7 British Property Federation

3.8 Infrastructure and Projects Authority




ctions

fanage coastal erosion by implementation of protection measures

.esponsible for spatial planning decisions

esponsible for involvement of the coastal environment in spatial planning

.aise awareness for urban hazards that include coastal erosion

rovide a livable environment for their coastal and inland residents

rovide a (short term) livable environment for their residents

roduce, manufacture and provide services for the urban environment and economy

west and develop in land to make it usable in the urban environment

rovide services to the residents in the most efficient way

reate policies to engage local people in decision making for spatial planning to create great

laces to live and work

reate national policies to create both a livable living environment - no specific location

reate EU policies to protect the natural environment and secure high quality living qualities

fanage the natural and urban environment by introducing implementations to this environment

fanage and protect the English heritage to bring the Story of England to life

rotect and enhance the marine environment and support economic growth

upport a diverse, successful and sustainable real estate industry

upport major infrastructure projects
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TABLE 2: STAKEHOLDERS, ACTIONS TO ENGAGE, ENGAGEMENT MODEL AND MAIN PROFILE

Stakeholders

Actions to Engage

1. Organisational

1.1 Managing Authorities of Coastal Erosion

Advise Coastal Planning Authl

1.2 Planning Committee Spatial Planning

Production of Spatial Plans

1.3 Public Authorities responsible for Coastal Planning

Production of Coastal Plans

2. Local Stakeholder Group

2.1 Knowledge Provider - Scientists

Exchange information with an

about climate change effects ar

2.2 County Council (Kent & East-Sussex) Planning Authority

Production of regional spatial

2.3 Local Planning Authorities (per city)

Production of local spatial plas

2.4 Business Sector; tourism/fishery/local

Advise the Local Planning Aut

important spatial planning isst

2.5 Landowners and developers

Advise the Local Planning Au

important spatial planning isst

2.6 Service Providers (health, education, transport, emergency)

Exchange information and cor

include specific knowledge of

3. Wider

3.1 Ministry of Housing, Communities and Local Government

Vision and policy making that

3.2 National & EU Policy Makers

Policy making that include the

opportunities and risks

3.3 Directorate General Environment European Commission

Policy making that include the

for environmental opportunit

3.4 Defra & EA

Advise Coastal Planning Auth

3.5 English Heritage Trust/ Natural England

Exchange information with an

on spatial plans that interfere

3.6 Marine Management Organisation

Exchange information with an

on spatial plans that include th

3.7 British Property Federation

Advise Local Planning Author

3.8 Infrastructure and Projects Authority

Advise Local Planning Author
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Engagement Model

Main Profile

orities & give consent for specific coastal planning decisions

Partnership

Influential Sleeping Giant

Co-Creation

Influential Sleeping Giant

Co-Creation

Dominant Saviour

d consult Organisational stakeholders and Local Planning Authorities

1d the impact on spatial planning

Consultation & Dialogue

Vulnerable Friend

plans

Co-Creation

Influential Sleeping Giant

1S

Co-Creation

Dominant Saboteur

horities, County Council and Organisational stakeholders about

1es that involve the business sector Partnership Vulnerable Irritant
horities, County Council and Organisational stakeholders about
ies that involve the landowners and developers Partnership Vulnerable Irritant

sult about Local Authorities about spatial planning decisions that

ervice providers (emergency routes, etc. )

Consultation & Dialogue

Marginalized Acquaintance

include the urban effects of coastal erosion on the local scale

Dialogue

Dominant Saviour

national effects of coastal erosion and consult the local scale for

Consultation

Influential Time Bomb

EU environmental effects of coastal erosion and consult the national scale

es and risks

Consultation & Dialogue

Vulnerable Friend

orities & give consent for specific coastal planning decisions

Partnership

Dominant Saviour

d consult Local Stakeholder Groups and Organisational Stakeholders

vith English Heritage Consultation & Dialogue |Respected Friend

d consult Local Stakeholder Groups and Organisational Stakeholders

e marine environment Dialogue Respected Friend

ities on opportunities for development Partnership Marginalized Irritant
ities on accessibility for new development Partnership Respected Acquaintance
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TABLE 3. STAKEHOLDERS, ATTITUDE AND CHANGE OF ATTITUDE

Stakeholders

att

Change of attitud;

1.1 Managing Authorities of Coastal Erosion /  |Create knowledge :
1.2 Planning Committee Spatial Planning /  |Create knowledge :
1.3 Public Authorities responsible for Coastal Planning +
2.1 Knowledge Provider - Scientists +
2.2 County Council (Kent & East-Sussex) Planning Authority Create knowledge -
2.3 Local Planning Authorities (per city) - | Create knowledge
2.4 Business Sector; tourism/fishery/local - |Create opportuniti
Create opportuniti
2.5 Landowners and developers - |developers on selec
With a regional spa
2.6 Service Providers (health, education, transport, emergency) / [providers.
3.1 Ministry of Housing, Communities and Local Government +
Create knowledge -
3.2 National & EU Policy Makers - Jrise and coastal ero
3.3 Directorate General Environment European Commission +
3.4 Defra & EA +
3.5 English Heritage Trust/ Natural England +
3.6 Marine Management Organisation +
3.7 British Property Federation - | Create opportuniti
3.8 Infrastructure and Projects Authority +




.
o
-
.

ibout new (spatial planning) possibilities to deal with the effects of coastal erosion

1bout implementation of coastal erosion measures into spatial planning

ibout benefits of regional planning based on climate change effects including sea level rise and coastal erosion

wbout dangers of the current local spatial planning system for the long term

es for business in areas fitted for relocation based on the strenghts of a new location

es for landowners and developers in areas fitted for relocation (compensation for relocation, discounts for

ted areas) - challenge to come up with sustainable solutions

tial plan, higher densities wil be reached per city, minimizing travel time between cities for service

ibout benefits of regional planning instead of local planning based on climate change effects including sea level

sion

es for landowners and developers in areas fitted for relocation

177



spatial
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urban morphology
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FIGURE 7: ANALYSIS OF HOUSING TYPOLOGIES AND ZONETYPOLOGIES ALONG THE
A2T THROUGH HASTINGS

FIGURE 8: PHOTOS OF HOUSING TYPOLOGIES ALONG THE A2 THROUGH HAST-
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Ashford Hastings

Royal Tunbridge Wells Bexhill

FIGURE 9: DEVELOPMENT SCHEMES OF 2 GROWTH CENTRES, 1 GROWTH CITY AND
1 CITY PLANNING FOR SHRINKAGE INCLUDING LIMITS AND ACCESSIBILITY
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Herne Bay

Hastings

Ashford

FIGURE 10: ABSTRACT DEVELOPMENT SCHEMES OF 2 GROWTH CENTRES, 1 GROWTH CITY AND 1 CITY

Margate

Bexhill

Royal Tunbridge Wells

PLANNING FOR SHRINKAGE INCLUDING LIMITS

Ramsgate

Eastbourne

Dover

Seaford

Fairlight

Peacehaven
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sustainability
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Depression | Infiltration | Specific
Your area Delay Your area | Your area
storage loss storage
x 30 mm
. . without
surfacein | waterin 1 water
3 5 [mm] [mm/h] capacity [min] .. | 'negatives’
m hour = m coming in N
Land cover type: water
Roofs - sloping 79,2 2,376 1 0 0 0 2,2968 2,2968
0.05
Roofs - flat, tar 61,5 1,845 5 0 10 1,5375 1,5375
m3/m2
. 0.1
Green roofs — extensive 33,75 1,0125 10 0 15 0,675 0,675
m3/m2
" . 0.2
Green roofs — intensive 0 0 25 0 15 0 0
m3/m2
0.05
Garden tiled 0 0 3 8 S 0 0
m3/m2
total of
total private area in m? 174,2 5,226  waterin 1
hour
total of
total public area in m’ 0 0 water in 1 sewer capacity: 20 mm per day
hour
Total area in m? and total m3 1,7 mmin 2
1742 225,63 3,8343 N
water hours m” directly to sewer (roof and street)
mm of water going to
X 27,2516 0,67 5
the sewer in 2 hours: m” delayed to the sewer (green roof)
-0,935 m? to natural system
= total amount of water m3 that enters your area in 2 hours
I _E total of surplus in m? water (of 2 hours)
Depression | Infiltration | Specific
Your area Delay Your area | Your area
storage loss storage
x 30 mm
. . without
surfacein | waterin 1 water
3 s [mm] [mm/h] capacity [min] .. | 'negatives’
m hour = m coming in N
Land cover type: water
Roofs - sloping 0 0 1 0 0 0 0 0
0.05
Roofs - flat, tar 102 3,06 5 0 10 ASS 2,55
m3/m2
; 0.1
Green roofs — extensive 22 0,66 10 0 15 0,44 0,44
m3/m2
. . 0.2
Green roofs — intensive 0 0 25 0 15 0 0
m3/m2
0.05
Garden tiled 0 0 3 8 S 0 0
m3/m2
total of
total private area in m’ 124 3,72 water in 1
hour
total of
total public area in m’ 0 0 water in 1 sewer capacity: 20 mm per day
hour
Total area in m” and total m3 1,7 mmin 2
124 3,72 2,55
water hours m’® directly to sewer (roof and street)
mm of water going to
} 25 044 | |
the sewer in 2 hours: m” delayed to the sewer (green roof)
0 m? to natural system

= total amount of water m3 that enters your area in 2 hours

IA

total of surplus in m? water (of 2 hours)




Depression | Infiltration | Specific
Your area Delay Your area | Your area
storage loss storage
x 30 mm i
thout
surfacein | waterin 1 water wion
N 5| [mm] [mm/h] | capacity [min] .. | 'negatives’
m hour = m coming in N
Land cover type: water
Roofs - sloping 840 25,2 1 0 0 0 24,36 24,36
0.05
Roofs - flat, tar 3847 115,41 5 0 Yo 10 96,175 96,175
m3/m;
; 0.1
Green roofs — extensive 2834 85,02 10 0 15 56,68 56,68
m3/m2
. 0.2
Green roofs — intensive 0 0 25 0 15 0 0
m3/m2
0.05
Garden tiled 0 0 3 8 5 0 0
m3/m2
total of
total private area in m? 0 225,63 waterin 1
hour
total of
total public area in m’| 7521 0 water in 1 sewer capacity: 20 mm per day
hour
Total area in m? and total m3 1,7 mm in 2 ~
7521 225,63 120,535
water hours 3,
m” directly to sewer (roof and strec)
mm of water going to
X 31,33220691 56,68 3
the sewer in 2 hours: m” delayed to the sewer (green roof)
0 m’ to natural system
= total amount of water m3 that enters your area in 2 hours
total of surplus in m? water (of 2 hours)

FIGURE 10: WATER FLOW CALCULATIONS EXCEL SHEET FROM TU DELFT (2019)

SYSTEM INFO

Modify the inputs below to run the simulation.

DC System Size (kW): 4 6 RESULTS 2 526 RESULTS 3 245

Module Type: standard (] @ Print Results Q Print Results

Month Solar Radiation AC Energy Value Month Solar Radiation AC Energy Value

Array Type: Fixed (open rack) ﬂ Cwn m2 ) day) (kwh ) (s) 2 day) o 5

January 1.43 149 NIA January 0.71 69 N/A

System Losses (%): 14.08 o E(L_ February 1.68 159 NIA February 1.20 110 N/A

March 1.98 204 NIA March 212 221 NA

Tilt (deg): 90 0 o April 269 263 NIA April 3.64 361 N/A

May 268 261 NIA May 482 493 NIA

Azimuth (deg): 180 ﬂ June 2.47 230 NIA June 4.91 471 NA

July 267 254 NIA July 5.01 489 NA

August 2.90 278 NIA August 4.35 426 N/A

SULAH RESUURCE UATA September 2.66 254 NIA September 2.97 286 N/A

et and e et e St 18 e U 1 dla s you v o e 0 cange October 27 22 Na October 174 e N

November 1.49 149 N/A November 0.87 93 NA

Solartesouree (INTL) LONDON/GATWICK, UNITED KINGDOM 39 mi December 0.83 % NiA December 0.55 53 NA

Annual 215 2,526 o Annual 2.76 3,245 0

FIGURE 11: ENERGY COLLECTION IN HASTINGS PER M2
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