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Preface
During our master atelier, on the effect of climate change in
the province of Groningen, the Netherlands, we visited the
coastal plain of North Carolina to see how a natural dynamic
system functions compared to our highly defended and human controlled coast. This was our first engagement with
the “Outerbanks”, the barrier islands which form a thin line
between the Atlantic ocean and the shallow estuaries or
sounds, defending the low lying mainland. From our plane
these islands seemed natural, but when we arrived in the
town of Kitty Hawk, it was difficult to imagine that this was the
same island as we saw from the sky.
The Outerbanks are part of a long fragmented coast. They
are the natural barriers between the high dynamic ocean
and the mainland. This area is full of history and natural beauty, but also determined by tourism and rapid urban development and these land-use forms do not get along in the
current situation.
In this Landscape Architecture Master Thesis, an responsive
and sensitive approach towards this collision between he
human and natural landscape is given that builds toward a
vibrant fragmented coast along the coast of North Carolina
Our aim is to show how a responsive and vibrant landscape
can be created that brings the coastal dynamics and the
urban development closer together and make them interact with each other. The future fragmented coast is not a
landscape that is consumed until it collapses, but rather a
dynamic landscape in which the human activities are embedded and therefore respond to the changes. Constructing a vibrant coast, that changes each year and season. In
this vibrant land the natural dynamics are the base for the
actions of man. The dynamics will be guided to create a robust and dynamic island, that will sustain itself by changing
its shape.
This thesis is an attempt to generate new ideas on how to
deal with a high dynamic and fragile landscape and the
urban developments. We do not claim that our design will
prove to be a guaranteed success, our goal is merely to give
a new perspective on integrating natural dynamics within the
developments on the fragmented coast in order to regain
its vibrancy
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Summary
Coastal areas have been appealing places for human settlement for centuries, as the coast offers a unique and vibrant
landscape. Due to this attraction and the rapid urbanization
of the twentieth century the coasts are threatened not only by
the sea but also by overpopulation. One of the most dynamic
coastal landscapes is the fragmented coast, which changes
its form and location along with the dynamics of the sea.
Living on these islands therefore brings along large threats,
since many fragmented coasts are densely populated. The
attractiveness of the landscape has a larger influence on the
people that the possible natural threats have.

In order to achieve a vibrant and responsive landscape
where people are aware of their interaction with the landscape a bottom up approach is essential, so that people can
relate to the measures that are proposed. The frictions within
the landscape are studied on various scales. To show how
this vibrant landscape can be achieved it is also essential to
show the steps that need to be taken. The design proposals
will therefore be presented and discussed with timelapses of
ten years, showing how the landscape can be adjusted and
improved with small steps.

The coast of North Carolina (USA) is also part of a fragmented coast; the barrier islands that lie in front of the low and
fragile mainland are unique and are an important touristic attraction. The landscape is not only unique in the way it looks
it also serves as a habitat and breeding ground for many
wildlife species. Furthermore, the islands function as the
storm barriers for the mainland, defending the fragile coast
from the Atlantic Ocean. These islands are therefore always
shaped by the waves and wind and in the current situation
by its inhabitants.
The interaction between the human land use and the natural
dynamics is full of friction. This friction is the starting point for
this thesis. there is a focus on the essence of this friction, to
find out where the possibilities and solutions for this landscape lie. The landscape of the North Carolina barrier islands
is unique and therefore attracts many tourists. Half of the
houses on these islands are used for recreational purposes
only. However, the landscape that attracts these people is
destroyed by the same people.
This thesis faces several challenges on both natural and cultural aspects. One of the most important issues studied was
the cultural meaning of the inevitable daily change within this
environment. Within the analysis an experiential survey was
done to show the interaction of the inhabitants with the landscape and vice versa. From this, conclusions were drawn to
initiate a process of transformation of the landscape into a
more sustainable environment that is able to accomodate
many different human and natural habitats.
The second challenge lies within the dynamic nature of the
islands. As the shoreline retreat of the islands varies from
1 to 10 feet or 30 centimeter to 3 meters it is not possible
to design a blueprint or a certain future. These dynamics
require a different approach, responding to the landscape
dynamics. To reach this respond it is essential to move away
from a rigid structure and towards a vibrant and dynamic
landscape.
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Guide to the reader
This research focuses on the barrier islands of North Carolina (known as ‘The Outerbanks’), and the way the inhabitants
of this landscape could establish a reactive engagement
with their environment.
The first four chapters form the context in which we place
our research; they introduce the landscape, its problems, our
view on the landscape and our position as landscape architects within the current debate.
Chapter five and six present a study on the landscape experience and several design challenges. Chapter seven is our
design proposal and shows how a different way of dealing
with the landscape can lead to a more vibrant landscape.
This is an overview of how the landscape changes through
time, within chapter eight and nine we show how the design
influences the everyday life.

Chapter 7 contains the actual design. We first define the location and our strategy in more detail by a model study on
the urban fabric and structures for sand-catchment. Then
the design principles which are derived from the outcomes
of chapter 6 and of the model study set a course for our
design proposal.
Chapter 8 and 9 give more insight in the consequences of
the design on the daily experience and the cultural significance.
Chapter 10 concludes on our research and the task we have
set for ourselves and gives remarks for further research.

Chapter 1 explains the phenomena that have led to expanding territories and the demographic movement towards the
coast. It also introduces the threats that are part of living at
the coast and shows the significance of the fragmented
coast and the need for research.
Chapter 2 introduces the landscape of the Outerbanks and
the problems are present within this landscape. It also shows
that there is a gap between the scientific research and the
actions taken by the local inhabitants and developers.
Chapter 3 shows the context that we needed to gain more
insight in and the problems of the Outerbanks. It builds our
perspective on the research gap and the role we as landscape architects can play within this landscape.
Chapter 4 elaborates on the role we take on within this research. It shows the research question and hypothesis and
the methods and techniques that we use within this thesis,
in order to get the answer on our question.
Chapter 5 is the analysis of the landscape, here we investigate the landscape in more detail to gain more insight in the
problems and possible solutions. The scope of this analysis
lies in gaining a view of the whole Outerbanks, that is as complete as possible, through a visual and a sound analysis.
Chapter 6 introduces the conditions that the outcomes of
the analysis set for our design, from these conditions we derive the design challenges and fit those within the design
context, that we set for ourselves in chapter 3
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1. Introduction - expanding territories

1.1 Attraction of the coast, moving into danger
Coastal areas have been appealing places for human settlement for centuries. People inhabited these landscapes for its
typical environment with unique ecology and strategic position near (international) trading routes. The rhythm of the sea
determining a landscape of daily change made people have
a seemingly innate appreciation.
Nowadays, an accelerated demographic movement to the
coast takes place (Goudarzi, 2006). Fifty percent of the people in the United States are already settled near the coast.
(as shown in figure 2) In these landscapes people are exposed to several kinds of extreme natural dynamics such
as shoreline changes and storms. These dynamics form a
serious threat to coastal communities and become larger
threats with the possible consequences of global warming,
like sea level rise and an increase in storms. (IPCC, 2007)
Compared with the year 1995, the number of people living
near the coast will increase with 35% by the year 2025 (Goudarzi, 2006). This means that approximately 2.75 billion people
will be confronted with a rising sea level, increased storm
intensities and possible flooding in the near future.
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Figure 1 Expanding human terrritories within the coastal landscape,
Florida - United States (source: Google Earth)

1.2 Rapid urbanization, uniformity
Parallel with this accelerated demographic migration a process of rapid urbanization takes place. The building of urban
territories is one of the most visual results of 20th century
industrialization and man’s ability to shape and control the
natural environment. Already in the year 1969 Mc Harg described in his manifesto ‘Design with Nature’ a footloose process of urbanization, neglecting the natural circumstances
within the environment. A characteristic example is the rapid
urbanization in the United States from the second half of the
20th century. From the 1950s the process of space consuming urbanization of land (‘sprawl’) set the course for rapid urbanization in the rural areas and thus expanding residential,
industrial and commercial land use forms (Zhang in Bhatta,
2010).
This post-war housing boom is a typical form for large consumption of agricultural and forested land. A quick scan on
human territories within the American landscape, as shown
in figure 1, visualizes the interference between cities and
the natural environment. It reveals the post-war urbanization process as a human land use form, using its own logics separated from the natural conditions. The expansion of
the popular single-family housing became symbolic for the
space consuming, urban standardization of the American
landscape (Pimlott, 2007). A loss of local identity and a lack of

N

public space created lifeless city extensions, places with no
interaction and vibrancy. While especially the coastal areas
have very typical characteristics, which can be used to the
advantage and enrichment of the societies.
1.3 Coastal dynamics and threats
On our planet there are 356.000 kilometers (221200 miles)
of shoreline (CIA, 2010), an ever changing line that makes
the difference between land and sea. Barrier islands are
the most dynamic type of shoreline (Pilkey, 2003). The initially
continuous shoreline is split up in islands as a result from
geological processes through time. Table 1 shows that the
fragmented coast on a global scale measures 20.856 kilometers and is divided into 2.152 islands. A large amount of
fragmented shoreline can be found in Northern America. The
continent has 19.924 kilometers of shoreline, of which 7.582 kilometers are fragmented (Pilkey, 2003). This means that 38%
of North America’s shoreline consists out of highly dynamic
shorelines. Within this extensive shoreline one barrier island
chain stands out, the Outerbanks of North Carolina, USA. This
chain of thin barrier islands is situated far from the mainland
in a position that makes the islands highly dynamic because
of the influence of large water bodies at both sides of the
islands, the ocean and the sounds. This island chain is not

Figure 2 Fragmented shorelines along the Eastcoast of the United States
200

400 km
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only highly dynamic, it has also gone through a rapid development, making this chain even more interesting for our
research.
Fragmented shorelines have complex natural dynamics that
can make them shrink, grow and migrate through time. Sea
and wind almost continuously influence the shape, size and
location of these islands. For the early settlers this dynamic
landscape formed the basis for their way of living, as they
recognized the uniqueness of these environments. They
inhabitants lived with the dynamics of the islands for over
hundred years. (N.C. Atlas 2000) It was not until the rapid footloose urbanization that problems started to arise on these
islands.
1.4 Scope of this thesis
Cities can be perceived as ‘urban ecosystems’ in which several subsystems (physical, social, economic, ecological, environmental, institutional) are interrelated (Bhatta, 2010). Urban
growth often means a change in relations between these
subsystems. From a landscape perspective the ‘urban ecosystem’ embodies a hybrid of natural and man-made components, as cities are human traces within a natural environment. Mc Harg (1969) encouraged a balanced relationship
between the human and natural elements as a suitable
counterpart for the rapid ‘footloose’ urbanization process.
Within this thesis we strive to balance this relationship by
fostering interaction between human and natural elements
with the final aim to regain vibrancy in the standardized urban territory.
Land use forms have their own logic, ‘Ecosystems are complex, non-linear, chaotic, self-organizing, non-equilibrium and
discontinuous.’ (Röling N. 1997 p248) They are part of a system and respond to changes by adapting and changing
their form. The human society is occupied with carving out a
human niche within the biosphere. This leads to an agricul-

tural science according to Röling (1997). In short we can say
that in order to use the natural resources to their fullest, we
feel the need to develop the best technical means to do so.
Human land use is driven by the need to provide food, water,
fiber and shelter. The activities of mankind have transformed
a large portion the planet’s surface. Across the world the acquisition of natural resources for human needs, often goes
at the expense of the environment. These statements show
that we as humans have a large impact on our environment,
but yet we are also part of this environment. The challenge
for us as landscape architects is to find out how people interact with the environment and how this can be improved.
Within landscape architecture more knowledge is gathered
on the importance of ecological design. Koh (2004) pointed
out that “there is a lingering gap between design/aesthetics and ecology”. Looking at the coast of North Carolina, the
gap between design or the man-made environment and the
natural or ecological environment is very clear.
The American urbanization tradition of standardization and
the expansion of property have determined the way in which
the landscape was shaped in the past, and will do that again
in future (Pimlott, 2007). People will be motivated by these
habits, when inhabiting the coast in the coming decades., resulting in a similar and abusive land use form. With the future
threats from global warming it is worth while to investigate
the disturbed relationship between ‘man and nature’ as described by Mc Harg. Especially when projecting the enlarged
natural dynamics of shoreline change and increased storm
intensities on the dynamic fragmented coast. Which has to
deal with the changes in human land use, intensified dynamics and a possible rise of the sea level.
This thesis focusses on the chain of barrier islands of North
Carolina with an emphasis on the balance between natural
and human territories and land use forms within this dynamic environment.

Table 1: The world’s barrier islands
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Figure 3: North Carolina and its barrier islands (‘The Outerbanks’)
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2. Problem introduction
2.1 The ever changing nature of the fragmented coast
The state of North Carolina contains five main physiographic
provinces the Blue ridge, the Piedmont, the Sand hills, the
Coastal plain and the Tidewater zone. (Patton, 2008) Within
our thesis we will focus on the coastal plain of North Carolina and specifically on the small strips of sand protecting
the coastal plain; the barrier islands. These islands formed
due to flooding and erosion of the broad riverbeds flowing
through the flat landscape of the coastal plain.
Within the sequence of barrier island formation four stages
can be defined. (Pilkey et al 2006) The first stage is a low sea
level at the peak of a glaciation period. The second stage
starts with the rise of sea level, which floods the river valleys
and forms estuaries. In the third stage spits start to form
along the headlands of the coast. In the last stage the barrier
islands separate from the mainland. The last three stages
are show in figure 4.
In the case of North Carolina the mainland is a low lying platform of soft sediment. The islands are the border between
the land and sea, ever shifting under the pressure of natural
forces. It is an area of contradiction and beauty, “where the
sea meets the Carolina coastal Plain there is one of the most
beautiful, fragile and ephemeral landscapes of North America.” (Patton, 2008 p17) Since the origin of the Outerbanks ,the
name for the barrier islands of North Carolina, the original
shape and location of the islands changed drastically. As
“the islands serve as barriers between the wave and tidal energy of the ocean and the mainland shoreline” (Frankenberg
1995 p 1) Making these islands crucial for the existence and
protection of the low-lying coastal plain. To maintain themselves the islands are not rigid, but they change their shape
according to the sea level and the dynamics of the ocean
and the weather. Therefore the islands are prone to flood
and unstable.
The islands change their shape, because they consist out
of sand, which is easily transported by wind and water. The
landward movement of the islands begins on the beaches.
The wind blows the sand from the beaches onto the dunes
or the sea breaks through the dunes during storms, bringing
sand to the interior of the islands, by overwashes. The higher
and broader parts are more stable, while the sound-side of
the island (the side at the inner sea) is also dynamic, be it to
a lesser degree than on the sea-side, but this side is also
prone to flood and changes it shape. The whole island is dynamic but each part of the island to a different degree. This
is what the first inhabitants of this area knew and they used
the landscape of the islands with that knowledge.

Figure 4: The geological formation of barrier islands (altered from
Pilkey et al, 2006)
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2.2 Human land use
The history of the Outerbanks shows that many battles have
been fought over land between man and the sea. (Patton
2008) North Carolina has a different attitude towards this
battle with the sea than we as Dutch have. “Coastal Carolinians have never been like the Dutch – engaged in a continuous battle with the sea for possession of the land. Rather
they have adopted a different approach; taking what the sea,
marshes, and sounds offered them and paying tribute by accepting the powerful natural forces of their world”.
(Schoenbaum, 1998)
It is inevitable that the way of using the land and that what
the landscape has to offer has changed during the last centuries. Stories on the first encounter of Europeans with the
Native Americans show that the Europeans adopted the way
of living from the Native Americans. They used the Barrier Islands for hunting and fishing and only had some small settlements in densely vegetated higher parts of the islands, in
order to have some shelter from the ever prevailing winds.
(Patton, 2008 and Orr, 2000)
The winds, storms and unpredictable waters of the ocean
around the islands created both difficulties and opportunities. The island did attract people; they came to make a living,
by navigating ships, fishing or providing recreational facili-

ties. The islands where difficult to reach so development was
slow and limited, until a bridge between Nags Head and the
mainland was build in 1930. Since then the development of
the barrier islands accelerated. The establishment of lighthouses, live-saving stations, postal offices and investments in
infrastructure ‘connected’ the Outerbanks with the mainland
and the rest of the world. (Patton, 2008)
The uniqueness of the islands was discovered by recreation
and tourism. A few coastal resorts arose in Nags Head, Morehead City and Wrightsville beach. This gave an economic
boost to the area which used to be dependent on fishing
and hunting. There were more and better paid jobs for the
locals. This economic stimulus by tourism had a positive influence on the income per head in the area, but it seems
to have a negative influence on the landscape as well. (Orr,
2000)
2.3 Clash of the systems
From the 1960’s the way of living on the islands changed
drastically. Due to the rapid development on the islands and
the attraction of the sea and its beautiful views, the new inhabitants started to ignore the knowledge from the original
islanders. An example for this development is the way the position of urban settlements on the islands changed. The new
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Figure 5: The erosion rate of Bodie island over hundred years,
derived from ESRI GIS and Google Earth reference.
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inhabitants started to live at the ocean-side of the islands to
enjoy the beautiful view.
This did not look like a problem in the beginning; the houses were built at a fair distance from the sea. The problems
became clear when people realized that the beaches were
eroding and that the impact of storms could be devastating. The beaches were slowly diminishing and the sea came
nearer to the dunes and houses that were originally located
at a reasonable distance from the sea. The urban development and the expanding infrastructure evolved into a conflict
with the dynamic natural system of erosion and deposition
of sand.
During the development of the islands for tourism, the effects
of these developments on the area simply seem to have
been overlooked. The dynamic natural system that was being built on, where not taken into account The development
of the islands has been purely from a technical viewpoint.
Therefore the erosion of the beaches at the seaside of the
islands was seen as a problem on its own that needed to be
reversed.

2.3.1 Reversing erosion
The problem of erosion was already known before the largescale developments took place. An important example for
this is the case of the lighthouse at Cape Hatteras. This lighthouse was completed in 1870 at 1.500 feet from the sea, a
reasonable distance from the sea, a place where the lighthouse should stay for at least a hundred years. But the erosion rate on this island was so fast that in 1919 the lighthouse
was only 300 feet from the water and only 100 feet by 1935.
(NPS 2010 and Douglas 2002 ) Artificial structures like dunes,
groins and sandbags were put in place to stop the erosion.
This did not lead to sand accumulation in front of the lighthouse, but rather to further erosion downstream of the structures. Therefore, in the summer of 1999 the whole lighthouse
including its fundaments was moved landward. Expected to
be good for another hundred years of duty. This case seems
to be iconic for the significance and the complexity of the
erosion at the North Carolina Barrier islands (Frankenberg,
1995).
Since 1933 the Civilian Conservation Corps took on large
projects in the whole country and North Carolina. By artificially shaping the coast (scraping the top layer of the beach
and deposing it in an artificial dune in front of the houses)
they tried to reinforce the beach. After these measurements
the beaches kept eroding. Not long after the artificial dunes
where constructed they where gone again because the
sand composition of these artificial dunes was not stable
enough. A study done by Robert Dolan (1999) even suggests
that this reinforcement of the beach actually caused beach
narrowing and increased the annual erosion rate. (Dolan in
Pilkey 2006)
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2.3.2 Flexible versus inflexible
In the 1960 three students, almost simultaneous found out
that the system of the North Carolina shore is actually a very
dynamic one. The erosion of the beaches is not a process
that can be stopped by the measures taken. The islands of
the North Carolina shore are a moving system of which erosion is a part. The eroded sand will accumulate somewhere
else, moving the islands in that direction (Pilkey et al. 2006).
However, this dynamic system is disturbed by the development of touristic and housing facilities. These facilities require
a rigid system, while the natural system is constantly adapting to the circumstances. The natural system is shaped by
the amount of sand that is available within the system, the
power of waves, the sea level fluctuations and the winds. The
shape of the islands varies according to these factors and
in this way the islands sustain themselves. This is opposing
the human urban system that requires stability, as it is connected to the infrastructure and other systems like electricity
and water supply. We therefore see the urban development
as low dynamic and the natural system as high dynamic.
The current state of the island shows that the low dynamic
(human) system is in conflict with the high dynamic (natural)
system.
2.3.3 Vulnerable systems
The clash between the natural and urban systems makes
both systems vulnerable. The high dynamic system of the
‘migrating’ islands becomes vulnerable if this natural migration is stopped by dams, groins, retaining walls and other
measures to stop erosion. (Pilkey et al, 2006) As the natural
balance between erosion and deposition is disturbed, the
sea takes more sand than it deposits. That is why a robust
dune field is mostly absent on for example Bodie Island (see
map on the right page). When the movement of the islands
is stopped and the eroded material cannot accumulate
somewhere else, the islands are slowly getting more fragile
and will disappear completely. The low dynamic system of
housing and infrastructure is affected by the high dynamic
natural system. Storm and severe erosion result in damage
to property and extremely high costs for rebuilding houses
and infrastructure. This is shown in Table 2
The different demands on the islands, by the two systems,
cause the problems that are visible in the current situation.
The separation between an actual ‘problem’ and a ‘condition’
within the landscape is critical and can be perceived in many
different ways. The land dynamics as described above are
the ‘problem’ through the eyes of land- and house owners
seeing their property getting washed over by the waves. An
opposing statement could be that these land dynamics are
the actual condition under which people have to live in this
landscape. These landscape characteristics are specific for
this area and have a significant influence on people’s daily
life. They are part of the everyday life on the islands and it are
those characteristics that make these islands so popular.

2.3.4 The significance of the barrier islands
The barrier islands are an appreciated and intensively used
recreational and touristic area, making it an important economic area for the state of North Carolina. The islands and
the marshes also have a high ecological value and they protect the mainland from storm surges and floods. These important functions of the barrier islands all demand different
things from the islands and the solution for the islands lies in
combining these aspects so that they all fit within this landscape without destroying it.
Tourism provides income for the inhabitants of the islands
and for the counties to which the islands belong. “Travel and
Tourism generates $20.2 billion a year in total economic demand in North Carolina. The states to which the barrier islands belong are in the list of counties that generate over
$150 million in visitor spending.” (North Carolina department
of commerce, 2010) Tourism is a booming business and it
has brought much prosperity to the region of the barrier islands. Most touristic or recreational activities are connected
to: historical events (like the lighthouses and the Wright Memorial), nature (the National Parks and wildlife refuges), the
beach (sunbathing, surfing and swimming) and lodging at
or near the beach. (Frankenberg 1995 and Pilkey 2006) “The
significant second home market generates $1.9 billion in direct economic activity within the real estate sector of North
Carolina” (North Carolina department of commerce, 2010)
Ecology does not bring as much economic prosperity at
first glance, but a healthy ecosystem attracts more fish other wildlife species, like... The construction of artificial dunes,
groins and dams on the ocean and sound-side destroys this
ecosystem. These artificial structures and dunes have hardly
any ecological value themselves. As this eventually causes
more erosion, as is said, it does not only destroy the beach
and dune wildlife, but also threatens the wildlife in the sounds
(Pilkey et al, 2006). Not caring about and not maintaining the
barrier islands can lead to serious threats for the current
way of living and the ecological habitats on the lower coastal
plain in North Carolina and the barrier islands.
The barriers are the only protection for the low-lying mainland
behind it. The coastal plain is relative flat and low, it has a rise
of 1 feet over 2000 foot. This makes the whole area prone to
floods during storms and with high sea level. The barrier islands are of vital importance for this part of North Carolina.
Within the current way of living on the barrier islands these
three functions seem to be separated and difficult to combine. We feel that there lies a challenge within combining
the functions and to search for a way to combine the high
dynamic landscape with the low dynamic urban system. We
see a gap within the large amount of research that has been
done until now and we like to fill this gap.
Figure 6: Elevation map of Bodie Island showing an almost flattened
dunefield at the right side of the island.
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2.4 The research gap
The research on the Outerbanks of North Carolina and the
debates on how the future of these islands will look are ongoing. There is a great body of geological knowledge, about
coastal processes and the impact of man-made structures
on the islands. This knowledge is all needed for our research,
as without knowledge of the processes that shape the islands it is impossible to make a design. We as landscape
architects however have a different view on the area than the
geologist and other scientist working within this landscape.
The geological or abiotic layer is part of our research, but we
want to add the other layers that are present within this landscape to our research. The biotic and anthropogenic layers
are of great importance, these layers help to understand the
development of the landscape and the society living within
this landscape.
Another important element is the experiential landscape, as
people come to the Outerbanks for an experience, which
is either for a holiday, excursions or residence. It seems to
be a magical place and we want to grasp this feeling of the
Outerbanks and turn it into an aspect that can be used for
a future design.
The clash between the two systems of the high dynamic
landscape and the low dynamic urban system is the main
problem within the landscape. Within these systems lies
the opportunity to develop a new way of living on the Outerbanks. The most important actors within the system are
tourism, nature and the protection of the mainland. These
elements should be taken into account when changing the
landscape.
To change the landscape it is necessary to take a complementary perspective on the existing problem. We as Dutch
students, have a different view on the Outerbanks then the
residents. This thesis is an opportunity to give another perspective to them, and to challenge ourselves by integrating
our educational background within a different culture and
way of using the landscape, that we are not familiar with. So
that we do not impose our view on the islands, but take the
complete landscape with all its interactions in account, with
an open minded view.
The landscape of the Outerbanks is the place to work with
an dynamic and ever changing landscape and a typical
American urban system. The gap between the research
publications on the islands and the developments that are
still taking place, made us realize that an approach that links
both the needs of the developers, residents and scientists
is needed. We feel that a connection between the different
perspectives can be found within a responsive design that
shows the possibilities within the current situation. How this
current situation can be enhanced and used will be shown
in the next chapter.
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3 Research context
3.1 Introduction
In the previous chapter we sketched an image of the landscape we are working in and the aspects that are significant
for our research to consider. Although many developments
on the Outerbanks of North Carolina are specific and typical for that landscape, there is a relationship with several
motives and conditions on a more abstract scale. We will
discuss those within this chapter, to give a conceptual perspective and to construct a theoretical context in which this
thesis can be placed.
Starting with an overview of the tradition of American urbanism as a significant part of the American landscape appearance. Gives an insight the way cities are built over time and
several motives that were responsible for these developments. This will be projected on the Outerbanks and will give
an understanding of the area and a view on the conditions
for the final design.
The second issue we will address is the concept of ‘flows
in time’ within landscape design. We will study the way in
which landscape facilitates interactions between natural and
human components and adaptations through time, and the
role landscape design can play in this.
There is a strong connection with the third theme on landscape experience that studies the significance and meaning
of experience within design. These aspects form the context
for our thesis, they will be used throughout our research.

3.2 Building the American territory

3.2.1 Taming the wilderness
The North American territory can be seen as the embodiment
of an ideology, extensively urbanized with freedom of action
and self-regulation. In his Constitution of the United States
(1776) Thomas Jefferson presented his belief in a society in
which people were free in their pursuit of their own interests
and destiny, their happiness. This included the right to pursue business, the right to own, and the right of self-regulation.
Several laws formed the basis from which this ideology could
grow (Pimlott, 2007). One of the most influential laws having
significant effects on both society and landscape was ‘The
Land Ordinance’ of 1785. This law formed the general vision
for the cultivation of the hinterlands of mainly Eastern coastal
states, known as the untamed ‘wilderness’. The aim was to
explore the territory towards the interior and West of the continent and to survey, the partition and distribution of this new
land. The plan included a grid with fixed dimensions, suited
to the making of townships and farm plots. With the establishment of the Land Ordinance (1785) gradual ‘clearing’ of the
wilderness of the interior of the American continent started.
The rational character of the Land Ordinance meant a sharp
contrast with the natural non-cultivated landscape. The ideology of heroic cultivation of the wilderness was shared with
the public via the fascinating medium of photography. The
Land Ordinance became a mythical picture of the seemingly
endless space of the American landscape and the unlimited
possibilities lying within it.
Several photographers like Carleton Watkins (1829 - 1916), often commissioned by the state, became famous and influential with their picturing of man’s cultivation of the landscape.
Many pictures showing the first traces of human civilization in
an endless natural landscape were reinforcing the ideology
of the Land Ordinance and were a inspiration to many new
desires of ‘taming the wilderness’ (Pimlott, 2007). The representations legitimated the idea of the inhabitation of the
‘empty landscape’. It resembled a collective desire to cultivate territories by framing the endless emptiness in pictures.
By this, photographers and artists were responsible for the
‘making of America’ (Ter Braak, 2009). They brought people
in contact with an endless, rich, varied, old and natural landscape. This miracle triggered people to explore it even more.
The American scenery was tempted people to travel the
country which was the starting point for the expansion of the
railroad network. Side effects of these desires were ruthless
modifications to the landscape in order to make it accessible,
clearing the wilderness using a rational grid. The patterns of
this development are still visible in today’s landscape.
Starting with the establishment of the Homestead Act in 1862,
the government was stimulating the occupancy of the land.
The population of landholders became symbolic for pursuing
their self-realization and self-governing as intended earlier by
Jefferson. It formed a starting point for rapid urbanization in
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Figure 7: Suburban mass-production in Lakewood, California (source: William Garnett - Paul Getty Museum Los Angeles)

the late 19th century as being it a process of ‘speculation and
exploitation of land’ (Pimlott, 2007).

3.2.2 Urbanization in the fast lane
At the end of the 19th century the urban territories expanded
rapidly and accommodated many functions and therefore
became more complex. They were being confronted with
many social illnesses such as overcrowding, labor unrest,
violence and chaos. A new type of settlement evolved as
a result of the industrials’ concerns about the social situation of the labor. They advocated new suburban settlements
in which examples of ‘good society’ could flourish (Pimlott,
2007). The 1929’s Great Depression briefly interrupted the
quick rise of suburban development. However, president
Roosevelt’s ‘New Deal’ stimulated production and employment and formed a renewed base for urbanization. The
Roosevelt administration spent large amounts of their budgets on motorways making it a symbol for new technology
and prosperity (Pimlott, 2007). The New Deal initiated quick
stimuli for recuperating the economy, and its urban expansion projects were of pragmatic nature.
The regained endless prosperity characterized postwar
years and the field of urbanization. A mass-production of
houses in suburbs occurred, making that by the year 1965
most Americans were living in a suburb (Cohen, 2003). A
new ideal of prosperity and consumption was mainly fed by
the memories of the Depression and the restrictions and

limitations during the Second World War. The government
was substantially responsible for this consumption boom
by stimulating the economy with appealing loans, rules and
mortgages. Icon for this postwar prosperity was the ideal of
the (standardized) ‘proper American home’ - a single family,
detached, suburban housing type (Cohen, 2003).

3.2.3 Patterns of control
The network of suburbs connected to the new built motorways formed an almost continuous tissue of residential,
commercial and industrial activity. By the end of the 1950s the
need for centralized commercial activity within the suburbs
became urgent as counterpart for the old downtown city centers (Cohen, 2003). A new building type evolved; the shopping
center. Architects like Victor Gruen saw a ‘lack of urbanity’
within the suburbs making them ‘hopelessly ugly’ (Wall, 2005).
The regional shopping center was expected to be a unique
opportunity to establish a clustered ‘line of urbanism’ mitigating the sprawled, coreless suburbia. It was designed as a
vital link in the network of motorways. Since the suburbs were
lacking public gathering places (like the old city centers did
have) and the vibrancy of outdoor city life.
3.2.4 Perspectives
The suburbs and its accompanying malls and motorways
became typical for the American landscape. America’s history of (sub)urbanization is a story of an ideology; the desire
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to live out of the old and unhealthy city, but still having urban
convenience nearby with an important role for mobility. The
ideology became a product of urban mass production and
marketing. Streamlined and standardized building methods,
clever marketing and selling strategies could flourish with
governmental support. Many suburbs were set up according
to several standard principles; catalogue housing in a carbased landscape became typical for postwar North American urban fabric. In the 50s and 60s suburban expansions
were flourishing and became a machine of growth.
The famous work of Jane Jacobs (The Death and Life of
Great American Cities, 1961) is widely known as an influential
critical review on modern city making of the 50s and 60s in
America. Inspired by Jacobs, Peter Blake (‘God’s own junk
yard’, 1964) expresses his discontentedness about the loss
of natural beauty and the rise of many billboards along the
network of highways, ‘hiding the landscape’. Furthermore, the
suburban sprawl seemed to have overgrown the landscape
and its initially varied local characteristics. What remains is
a landscape of ‘waste’ and ‘wasted space’, symbolic for the
American culture and its way of living (Ruimschotel, 2009).
This so-called ‘dross-scape’ is built up from the many ‘wasted spaces’ of the inefficient space-consuming urban sprawl.
A product that finds its origin in the grid-structure initiated
by Jefferson and his successors. Symbol for the accommodation of free development, competition and consumption
(Pimlott, 2007).
Despite many publications fighting the basic concepts and
results of suburban development, a cultural approach to the
American landscape enriched the perspective. In 1951, John
Brinckerhoff Jackson introduced the cultural study of landscape (Wilson & Groth, 2003). According to Jackson, ‘landscape’ had to be perceived as a context in which people
were living. The evaluation and determination of landscape
had to be according to the way in which the landscape was
able to cater practical and social demands (Davis, 2009). Even
when talking about banal and shabby landscapes, there is a
story in it that tells about the society’s motives and demands.
A ‘good landscape’ was reflecting the myriad needs of its
inhabitants, and was not one that impressed elite observers
(e.g. architects) in their discussions on its aesthetics (Davis,
2003). This conviction was challenging the discussion on
the ugliness and uncontrolled expansion and development
of the (sub)urban. Although Jackson admitted the ugly and
unwholesome character of the highways and commercial
strips with its shopping centers overgrowing the landscape,
he pleaded for understanding of the motives and cultural
patterns that initiated these developments.
One of his main objects of study was the highway landscape
and the commercial strips. A network that became famous
for the ‘ordinary’ American landscape. According to Jackson,
it were these strips with their billboards, road advertisements,
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parking lots and standard shops that could tell designers
what people found functionally comfortable. Jackson saw
the commercial strips as continuously changing spaces,
rather than a collection of artifacts.

3.2.5 Working in the American urban landscape
The American urban landscape is a product of human control. Stimulated by economic prosperity and the desire to innovate, the Americans expanded their territory. Urbanization
and accompanying infrastructural investments became a
symbol for a culture and its engagement with technology
and comfort. Originally initiated as the ‘clearing of the wilderness’, American urbanism became the embodiment of
claiming land with its suburbs as ultimate form.
Critics on the American ‘land hunger’ consider the footloose
urbanism as a waste of space. Resulting in death cities that
seem to have lost any human scale, vibrancy and identity
through its uniform and standardized character. Initiated by
the rational motives behind the grid pattern, local landscape
peculiarities were neglected and the American urban landscape became uniform and detached. On the other hand,
the way the landscape was urbanized told us something
about a culture’s desires. Especially the upcoming suburbs,
malls and motorways of the 50s and 60s formed a basis for
the urbanized American landscape as we know it now. The
uncomfortable though interesting aspect of the suburban
fabric is that we can learn something about what people find
comfortable in their vicinity. In other words; there is something to be learned about the program that is added to the
urban fabric. Nevertheless, the interaction of this program
with the initial natural landscape is of vital importance for the
appearance and experience of the landscape.
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3.3 An ever changing environment, time and flows
Landscape is not static, it is always interacting with the users
of the landscape. People, animals, plants and geological processes shape the environment, creating a landscape that
changes through time..
Designers therefore need to place interventions and ideas
in a time perspective, when dealing with natural circumstances and ecological succession and change, is significant. We need to design for change, an approach that engages the movement of ‘new ecology’ (Steiner, 2007). This
view on ecology emphasizes the non-equilibrium character
of the ever-changing environment that is the context in which
we change and design. This thesis embraces this design
background and seeks the opportunities to place these ambitions in a design perspective.

3.3.1 Framing landscape
The following example illustrates the way in which human
demands (program) can influence a landscape’s organization and perception. In the year 1916 the USA National Park
Service was established, as symbol for a nationwide admiration of the natural and untouched ‘wilderness’. The organization stands for 84,000,000 acres of land divided among 392
National Parks (National Park Service, 2010). Nowadays the
‘great outdoors’ of America are still an appreciated destination for camping, hiking, holidays and excursions. This spatial
program asked for an investment in the organization of these
landscapes. The importance of good maintenance, signage,
well-designed facilities, trails and a safe environment increased throughout the years as visitor numbers were increasing as well. The fact that a spatial program was added
and carefully organized to fulfil the visitor’s needs, made that
these places became one of the safest outdoor experiences; almost denying and neglecting the natural ‘wilderness’
context people were moving in (Lorzing, 2001).
As Lorzing describes, National Parks were initially founded as
monuments of the ‘untamed nature’, but they ended up as
symbols of a human culture. Symbols that framed ‘nature’ as
a cultural image to which the term ‘landscape’ nowadays so
firmly is attached (Corner, 2006). This cultural image of landscape made that the National Parks, or even the word landscape in itself seem to represent ‘a softly undulating pastoral
scene, generally considered virtuous, benevolent and soothing’ (Corner, 2006). As Corner describes it; ‘a nature outside
of and excluding building, technology and infrastructure’. The
National Parks became a place where people were far away
from the daily life in the city.
The perception of landscape as a fixed image is an influential tradition, landscape has been constructed through visual
representations (Waldheim, 1999). Picturing the landscape as
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described in the previous section, placed landscape as a
vital element within our cultures. For landscape design and
the actual experience of the imaginative quality is essential.
However, the limitation could be that a picturesque view
seemed to have reduced landscape to scenery or a merely
visual background (Fung, 1999).

3.3.2 Working and living systems in time
‘Traditionally, landscape architecture is the art of incorporating functional and aesthetical concerns within the peculiarities of a certain location, inherently marking the character
and specificity of the time and place’ (Høyer, 1999). The functional aspect in this represents a network-based approach in
order to understand the nature and its dynamism. Studying
ecological networks incorporates a view on the environment
as a space in which several subsystems are interrelated
and interdependent. The interrelations and dependencies
within an ecosystem represent ‘an active process involving
changes in both the organisms and the physical environment’ (Odum, 1993). Change is a continuous process that is
noticeable in the everyday environment.
In the essay ‘Terra Fluxus’ Corner (2006) describes the importance of the perception of landscape not just as a pictorial
object or scenery but rather as a representation of change.
He proposes a switch within landscape design practices from
‘terra firma’ (not changing, firm, a fixed image of landscape) to
‘terra fluxus’, an emphasis on shifting ecological processes
and flows. These processes and systems are in a perpetual
state of flux. This indicates a relationship between continuous
change (flux) and the aspect of time. The time spans may
vary and often exceed single human generations.

3.3.3 Designing with flows
As landscape is built up from ecological flows and interrelated systems is an active surface, especially when ecological flows are combined with human flows all having their own
pace. The role design can play in this is structuring the conditions for new relationships and interactions between the
flows within the surface (Wall, 1999). Responses between and
among flows within the surface can unfold events in time
and contribute to the landscape’s vibrancy and dynamics.
Wall (1999) perceives ‘design as active accelerant, staging
and setting up new conditions for uncertain futures’. The uncertainties represent a response on changes that can be
driven by catastrophic changes (events), ecological and/
or climate change, regulatory change, technical change,
change in market demand (lifestyles), change of land-use,
and change of knowledge (Sherman, 2007). In this, a resilient
landscape surface functions as a mechanism of collecting
and distributing. As a resilient structure that can deal with
unpredictable dynamics. This ability of the landscape to respond on change is of vital importance when for example

thinking of the uncertainties of global warming. The chances
of this ‘responsiveness’ to contribute to the vibrancy of one’s
daily life is important within our research.
The representation of unique (natural) landscape qualities
and its symbolic meaning became clear with the example
of the National Park tradition. Nevertheless, landscapes that
expose influence of human land uses could possess specific qualities as well. Høyer (1999) describes the chances
that lie in the local specificness of a site. As both natural
and cultural systems have their logical evolution over time,
materials, spaces, structures, light and colors can express
this dynamism. The site’s specificness consists out of layers
of geological genesis with influences of climate and the sequential actions of human occupation for centuries. The endless varieties of relationships and responses between these
aspects provide typical characteristics on a local scale. As
Høyer continues: ‘local conditions of material, light, space
and structure ought to inspire and generate new forms of
design as needs, desires and landscapes change’. Change,
evolution and succession as the embodiment of different
time scales can foster local characteristics.
Todays city can be seen as an unpredictable product of
rapid change, constantly fluctuating. Traditionally designers
were expecting stability within their interventions (Sherman,
2007). Nowadays, with for example the issue of global warming getting gradually accepted by designers, there is a shift
possible towards a flexible design attitude. Many dynamics go beyond the control of designers and therefore they
should incorporate strategies of adaptation within their plans.
There is a need for open-endedness in design (Berrizbeita,
1990). This gives opportunities for responsiveness within the
landscape towards change and the ability to deal with different demands in the future.

3.3.4 Conclusion
Change occurs multi-dimensional as new layers are added
and existing layers change. These fluxes (both natural and
human) enrich the existing landscape by adding new program and possibilities (Corner, 1999). Ecological and human
processes through time show their effect on a site and construct the landscape. The landscape is a shifting mosaic
with patches having their own pace and rates of change
(Forman, 1990). This mosaic represents ecological and human generations, all adding their own (local) characteristic to
the landscape. Design functions as a tool to shape change
and incorporate responsiveness within the landscape. The
landscape could function as a void to make these changes
possible and being able to react on change resiliently. Landscape could be an expression of changes through time, providing typical experiences on specific sites.
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3.4 The experiential landscape
“We tend to admire those landscapes which can be made into a nice
picture, but remain indifferent to other parts of nature which do not lend
themselves to a nice pictorial composition due to a lack of sufficient
complexity, variety, harmony, or eye-catching features.” (Saito 2007)
“While a growing body of evidence exists for the role of sound on scenic
evaluations, the complementary view that scenic quality affects sound
evaluations has not yet been adequately tested.” (Benfield et al 2010)

The soundscape is hardly studied within landscape architecture so far, while sounds do have a large impact on our
landscape experience. Sounds are important for a vibrant
landscape and therefore are a part of our thesis

3.4.1 Landscape evaluation
The evaluation and appreciation of a landscape is generated
from diverse sources. Traditionally scenic quality is one of
the most discussed and valued aspects of the landscape,
but there is more to a landscape than just the way it looks.
The feeling you get, by moving trough the landscape or from
the weather on that day that you are in the landscape influences the evaluation of the place. Lately, sound is an emerging topic within landscape assessment and landscape architecture. “The design, material and contents of the location
invite activities and sounds which are associated with life and
movement. The sounds say something about the landscape,
the gardens and the spaces. The sounds are messengers.
Humans’ conscious moulding of their surroundings needs
to include acoustic environments, because acoustic environments mould people.” (P Herfords, 2003)
Sound has the potential to become important within landscape design. While sound design was focused on noise
reduction for a long time and not on pleasant sound productions, Brown and Andreas (2004) show that a different
attitude towards design with sound is beneficial. According
to them it is needed that complementary to noise management, soundscape planning should focus “on acoustic environments that are regarded positively—that people prefer
or consider as desirable environments” (Brown and Andreas
2004, p. 829)
3.4.2 Sound typologies
When planning and designing a soundscape, the sounds
should be approached as a resource, that can be utilized
and of which degradation or depletions should be avoided.
An important legitimation for landscape design with sounds
is that “Sound is the transport mechanism by which we are
able to sense remote events. Periodic vibrations and sudden
impacts produce sound, but we experience the event, not
the sound as being separate from the event.”(Blesser and
Salter, 2009 p 3) Designing within a landscape means, carefully placing elements to create a pleasant environment for
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its inhabitants and “sounds are a part of the biological, social
and spiritual fibre which need to be considered if good outdoor environments are to be provided.” (Herfords 2003)
As we described in the previous section, landscape is not
a static environment – rather is a dynamic environment in
which several flows interact through time and sounds are
an important aspect within this interaction. Nature-related
sounds are those of running water, waves, wind, birds, insects, and native animals. Person-related sounds are those
of daily human activities, talking people and sounds made
by pets. Technology-related sounds are those made by
machines and equipment, such as radios, motorboats and
cars, (Herfords, 2003) In his book on soundscapes Schafer
(1977) also makes this distinction and uses the soundscape
terms hi-fi and lo-fi. He shows the link that sounds have with
natural processes trough the rhythms of the soundscape.
“The cycles of the natural soundscape…show the relative
volume of sounds” (Schafer, p 229) As man is part of the
soundscape as well this cycle can provide a clue when to
perform and when to listen quietly. In the current society the
connection with the natural soundscape is disappearing. We
create more sounds that overwhelm the sounds of the natural soundscape, creating a new and crowded soundscape,
and thus a new landscape.

3.4.3 Design challenge
How to create a clear and pleasant soundscape depends on
the location and the activities that are taking place. Herfords
shows that a “clear soundscape implies that a substantial
portion of the prominent sounds’ progression possessed attack and decay segments which could easily be identified.”
While in a “crowded soundscape the sounds are mixed and
drown each other out. The background sounds hid the attack and decay segments of the prominent sounds.” (Herfords 2003 p.37) Soundscapes are unique for a site and can
contribute to its vibrancy. Sound resembles an interaction
between elements of both human and natural systems. Without them a landscape becomes rigid and lifeless. In investigating the relationship between the human program and
the natural landscape, the soundscape is a complementary
aspect. The soundscape is an expression of the human program, the natural landscape and especially the interactions
between these two.
3.4.4 The design gap
It becomes clear within the different researches, on the influence on sound on landscapes, that within a natural environment natural sounds are valued greatly and that even
a human voice can be seen as an intrusion on the natural
experience. The research of Benfield et al (2009) shows that
“ground traffic is problematic regardless of volume… Voices
also have a significant effect upon ratings.” From this they
conclude that encouraging silence or reducing traffic within
natural areas should increase the value given to the natural

area (a National Park). Kariel (2008) confirms this assumption,
by noticing that sound which enhance the visitor’s activity
are considered as pleasant. He therefore argues that super
quiet areas should be designed to fully escape from the everyday urban environment that most people live in.
Sounds give many leads for a new way of designing and dealing with natural environment or nature parks. Schafer shows
that many natural sounds are the origin for other sounds.
Like the wind that creates movement, and thus sounds, and
water that rushes from a waterfall or washes up on a beach
by the waves. Both of them are very powerful creators of
sounds and will always be important within the landscape.
The man made sounds are monotonous and mechanical.
These sounds can battle each other and create uncomfortable soundscapes and thus uncomfortable environments.
Both Herfords and Schafer show, that a clear soundscape
creates the most pleasant environments. A clear distinction
between the background-sounds and the figure/foreground
sounds is the most pleasurable.
Especially within a natural environment we should be aware
that “A soundscape is a living organism with a personality
that arises from the composite behavior of the inhabitants.”
(Blesser and Salter, 2009 p 13). The landscape of the Outerbanks is dynamic and living, so how can sounds be a part of
the landscape design?

3.4.5 Designing a soundscape
When quantifying and measuring the soundscape in order
to work with it or to advice design improvements, good measurements should be taken. It is important to make sure that
a distinction is made between foreground and background
sounds and temporary or lasting sounds. “To predict audibility of any source, a decision needs to be made about what
‘‘background’’ or ‘‘ambient’’ is appropriate. In locations where
human sounds are heard only occasionally, the decision is
an easy one, provided measurement procedures can identify when the ‘‘natural only’’ periods occur.” (Miller 2008 p 85)
Within many urban areas there is a tendency to spread
sound equally over the area. This has to do with a lack of understanding and familiarity with the phenomenon. Herfords
argues that the urban soundscape should become more
differentiated. He therefore advocates a more spatial differentiation within cities, as this creates pleasant soundscapes.
The importance of this argument lies in the fact that sounds
should be different in different landscapes or landscape
zones.
3.4.6 Conclusion
One should and can use the natural diversity that different
landscape types have and this can be used more. Complementary to that, interactions of human sounds with these
natural layers can be interesting to enrich a site’s vibrancy
and specific expression. Within our thesis we work within a
natural and urban environment, that is closely interlinked. It is

likely that the man-made and natural sounds interfere, and
create a uncomfortable soundscape, that is disconnected
with the natural landscape.
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3.5 Conclusion, responsive engagement
Several motives shaped the tradition of urbanism in America, like; the ideal of accessibility of the landscape and the
standardized suburban mass-production. They are the embodiment of typical motives of expanding private ownership
and possession within a territory. They are applicable on the
case of the Outerbanks as well as it is a highly urbanized
landscape determined by private property. As described in
the previous chapter there is a clash between two systems
(natural and human); a highly dynamic natural barrier island
system that collides with a low dynamic human layer. However, eliminating one of the two systems is impossible or at
least unacceptable.
The natural system is the actual condition that enables people
to settle in this area and they settle within this high dynamic
landscape, because of the initial beauty of the coastal area.
The human layer causes much interference with the natural
conditions, but it also expresses the desires and needs of
people and explains the way they use the landscape. The neglect of the flows and development of the landscape through
time is however unwise to say the least. As the landscape the
interaction between man and nature shapes, it is important
to acknowledge the consequences of the development of
these islands.
The human layer forms another condition within the landscape, positioned on the dynamic landscape conditions. It
resembles a certain interaction of two flows having their own
pace. As we described earlier, in the current situation this interaction causes undesirable effects when nature and man
collide. Since they are positioned in the dynamic natural environment, many houses are damaged because of this interaction. Which does not contribute to a pleasant experience
of this landscape. The urban development of these islands,
inevitable creates another soundscape, that is more complex and has less connection with the natural landscape.
This creates a disconnection with the islands and their natural system.
Within our research we will take the cultural motives, the
natural system and the soundscape as leads to develop a
strategy that responds to the landscape development and
engages the whole island community with this development,
to create a responsive engagement.
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4. Research framework
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4 Research Framework
4.1 Introduction
The problem introduced in the second chapter gives a direction for our thesis and is linked to the research context
defined in the third chapter. A significant issue in the coastal
area of the Outerbanks is the clash of the dynamic landscape and the rigid urban structure.
The analysis within this report investigates the interaction between the two systems. Studying the concepts of urbanism,
flows in time and soundscapes gave a perspective on the
research framework for this thesis. The coastal landscape;
initially appreciated for its specific atmosphere and ecology,
has become a landscape of damage and destruction in
which two systems suffer from their interaction. It is a challenge to review this interaction and find ways to let these systems re-engage and react on each other’s flows resiliently.
This reactive engagement of the two systems could contribute to regain the initial vibrancy of the coastal landscape
and in the production of visually attractive soundscapes. The
urban landscape forms a hybrid ecosystem in which human
and natural aspects are interrelated. A review on the current interaction between these aspects is an interesting and
complementary study to the current debate in which many
geologists participate.
We as landscape architects introduce the experiential aspects as an important issue in studying the interaction between natural and human elements within this landscape.
The way in which these systems interact is fascinating, as
both systems can be perceived as a condition under which
relationships between the natural and human components
establish. These interactions define the appearance of the
urban landscape and determine its inhabitability and appreciation. With the clash of the two systems as a starting point
we investigate the chances to re-engage these systems with
each other and the contribution of this relationship to the
landscape’s vibrancy. In this chapter we will describe the research framework that forms the guideline for our research
and design steps.
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4.2 Hypothesis and research question
The coastal landscape is significant from both the ecological and human perspective. The barrier islands provide
unique ecosystems inhabited by many specific species and
the islands are of vital importance for the protection of the
landscape behind it. On top of this, the chain of islands is a
habitat for people as well. Our aim is to provide a new perspective on the way the collided systems can regain balance
in the future in order to sustain this significant barrier island
landscape. Future consequences of climate change combined with natural dynamics that already occur emphasize
the need for a review on this area. The Outerbanks are highly
appreciated by people, this forms an important condition for
our research. It is a challenge to investigate how we can reengage the two systems within the landscape and at the
same time let the landscape gain in vibrancy and increase
the understanding and appreciation of the natural system.
As we described in the previous chapter, the chances that
lie within the concept of flows within the landscape and accompanying processes of change are of high value in the
sustainability and experience of a landscape. Flows evoke
interactions and contribute to the specificness of a site. Furthermore they express interactions by constructing an image of a continuously changing landscape. Especially in this
dynamic coastal landscape where all kinds of flows seem to
be so explicitly present, this concept forms a suitable framework for our research question.
Can enhanced landscape flows foster responsive engagement between the human and natural layers within the
landscape and stimulate resilience, flexibility and vibrancy
of the North Carolina barrier islands?
This leads to the following hypothesis:
‘Enhanced landscape flows can foster responsive engagement between the human and natural layers within the
landscape and stimulate resilience, flexibility and vibrancy
of the North Carolina barrier islands’

4.3 Applicable methods and techniques
In this section we explain our attitude towards the subject
as determined by our educational background and present
several approaches and methods for investigating the Outerbanks and structuring our research.

4.3.1 The landscape approach
The basis for our way of thinking and designing lies within the landscape approach. The landscape approach
will be used to get grip on the complex landscape and
geological processes on the islands. The landscape approached as studied in Wageningen sees landscape as
the base for development. The layer approach, the casco-model of Kerstra and the socio-physical organization
model by Kleefmann represent the landscape approach.
For this thesis we will use the layer approach as described
below as one of the main guidelines.
4.3.2 Layer approach
From a classical point of view we can divide the landscape
in three main layers, the anthropogenic, the biotic and the
abiotic landscape layers, they all influence the shape of the
landscape. To start and get a grip of the landscape the different layers will be separated so that the structure of the
landscape becomes clear. It gives an understanding of the
landscape processes that influence its appearance. (Vrijlandt,
2006). We will add a more experiential layer to this approach,
in order to be able to contribute to the current debate with
a complementary perspective. The proposed analysis as
shown in the next chapter is based on this aim.

Figure 8: Adding landscape experience to the classical model of the
abiotic, biotic and anthropogenic layers.

The landscape does not consists of just the layers put on
top of each other. Landscape changes trough time, the current landscape is a moment within a continuous changing
process. Landscape design means not thinking in final images, but shaping the direction of the processes that act
within the landscape. (after Vrijlandt, 2006). As described in
chapter three it is important to realize that the landscape
consists out of a field of forces in which all the layers interact with each other. There is a deep structure that changes
when one of the layers or flows in the landscape is altered.
(Spirn, 2000) This means that acting in one layer changes the
other layers as well, with time as an important element in the
interaction of the several layers within the landscape. As the
barrier island landscape of North Carolina is highly dynamic,
a deep understanding of the flows of each layer, both human
and natural, is needed to provide a suitable and integrated
design for the area.
As our research area represents about 300 kilometers or 190
miles of shoreline it is not only big, but also complex. The aim
is to get insight in spatial issues varying from the scale of
the whole barrier island chain to, individual islands, single villages, infrastructure, and the scale level of individual houses,
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by using the landscape approach to get a grip on this complexity. Just the layer approach gives a one-sided view on
the environment, therefore we also use a more intuitive and
experiential analysis method.

4.3.3 Experiential analysis
“A sensory approach that involves making visible both nature and our own nature is an indispensable way of reconciling science and the sensory world.” (Lassus, 1998, p 1) Both
the analytical and sensory approach can benefit from each
other. Lassus’ emphasis on experiencing landscape seems
to offer a firmer, more developable approach to landscape
exploration than the ecological versus formal debate.
Adding a layer of experience to the more classical layer model, shows the cultural and natural expressions in the landscape. Within landscape architecture, the visual aspects of
landscapes are studied on a regular base. The importance
of sound within the landscape is a vital part of the environmental experience as well and is therefore essential to consider.
Using sounds is relatively new within the discipline of landscape architecture, or any spatial design practices. Our data
analysis for the sounds is based on the book Soundscapes
by Schafer (1977) in which he gives a good guide for noting
sounds within the field. The visual analysis is based on methods used by artists (such as Hockney) and on the techniques
used within drawing to get to the essence of the material.
Interesting in the work of Hockney is the fact that he tries to
grasp the image of a site in several stitched pictures. This
technique starts with taking several separated pictures of
details and then assembling them to see the big picture. For
the visual analysis of the landscape this technique seems
to be suitable. As many details and peculiarities within the
landscape can be seen as several separated images that
eventually construct the whole picture. By tracing and reducing these images, essential information is shown. The steps
we take within our analysis can be compared to the four
trace concepts of Girot (1999).
Our first encounter with the barrier islands was a form of
landing; as we had a complete sene of outsideness, trusting on our intuition, trying to keep and open and empathetic
view towards the landscape. To ground these impression we
used the photographs and sound recordings and our landscape analysis, to connect the experiences to the elements
evoking them. Trough finding, we searched for the cultural
significance within the landscape, so that we can found a
design that is in touch with the landscape dynamics. (Girot
1999).
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4.3.4 Conclusion
The aim of the research is a deeper understanding on both
natural and human flows on different scales. By doing the investigations on the different scale levels as described earlier
we intend to grasp regional differences between the islands.
From this we gain more knowledge of the landscape’s diversity and the way people react on the different landscape
types. Eventually this can result in valuing these landscape
types in order to get a view on the way the interactions between human and natural components vary between the different landscape types. The visual and sound perspectives
within the research give opportunity to study the landscape
in more detail. It requires us to take the time to experience the
landscape ourselves and to grasp these details and value
their significance for the landscape. In the next chapter we
will describe a more detailed and operational methodology
we used during our field research. Furthermore we present
the most important results from this study as a connection to
the design challenges as described in chapter six.
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5 Analysis
5.1 Introduction
Geologists like dr. S.R. Riggs and dr O.H. Pilkey know the nature of the landscape dynamics of the Outerbanks, therefore
advocate a different way of dealing with the barrier islands.
Riggs and Ames (2007) show that the ocean shoreline of the
island of South Nags Head has receded up to 1,000 feet in
149 years. This gives an annual erosion rate up to 7 feet per
year. In the current situation this seems not be taken into account, which leads to houses that are now at the edge of the
ocean and sandbagged to maintain them.
The erosion rates are clearly visible in the time lapse of 100
to 150 years. Residents will not inhabit the island for such a
long period even if they live there their whole life. As only half
of the houses are used for permanent residence; the other
half is only used for holidays.. In the town of Nags Head this
percentage is even higher; 71.1% of the houses is temporal inhabited (Census 2000) The temporal inhabitants, who
occupy most of the beach front houses, are not aware of
the erosion rates, since they are only there during the summer, when the coast is least dynamic. Of course they will see
some changes if they come back the next year, but they will
most likely not see the dynamics of the storm that batter the
coast in the off-season. Therefore they are less likely to adopt
a new way of land use of another point of view, unless it is
beneficial for them.
The task we have set for ourselves implies the search for a
connection between the human landscape and the natural landscape. To get to that point the first step requires a
view on the current situation of the ‘urban’ and the natural
parts of the islands. Within the analysis the visual and sounds
play an important role in order to capture the islands in a
broad perspective. This should enable us to create a design
that is meaningful for both the landscape and the inhabitants. However within this dynamic landscape it is difficult to
predict what will happen on the long term. ‘Landscape, be
it constructed or grown, means and communicates something, whether its designer wanted it or not. The designer can
neither totally control, nor avoid designed landscape being
meaningful and representational.’ (Koh 2004, p11)
5.2 Scope of the analysis and research
To get an understanding of the differences within the islands
we have made cross-sections on 50 locations on the islands.
The islands we have visited are; Body Island (with the cities
Corolla, Currituck, Duck, Kitty Hawk, Kill Devil Hills and Nags
Head), Pea Island, Hatteras Island (with the cities Rodanthe,
Avon, Salvo, Buxton, Frisco and Hatteras), Ocracoke Island
(with the city Ocracoke), The Core Banks, Cape Lookout,
Shackleford Banks (all three uninhabited) and Bogue banks
(with the cities Atlantic Beach, Emerald Isle and Pine knoll
shores) This area represents about 300 kilometer (or almost
190 miles) of shoreline and gives a good image of the diversity of barrier islands along the North Carolina shore. The islands vary in position, direction, distance from the main land,
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evolutionary stage, and types of land use. To get a complete
vision within the short time of our field research, without investigating everything in too much detail, the sections where
useful. The sections give an image of the area from sea to
sound (where possible) and show the diversity within the
landscape.
These cross-sections formed the basis for our visual- and
sound-research. To get an idea of the sound differentiations
on the islands, sound recordings were made. The sound
research went according to the systematic approach that
Schafer describes in his book on the soundscape (1994). He
offers an easy to use method to note down sounds and their
appearance within the field. The classification of sounds is
as Schafer describes it “not intended as exact graphic analogues, but rather as a handy index to use in notating the
significant physical features of sounds quickly.” The sounds
of the landscape already have their story to tell, but to make
them fully comprehensive a translation was made from the
measurement into sound graphs and maps. These give an
impression of the volume and impact of the sounds, enabling us to work with them in a spatial context. To get a
good understanding of the sound potentials the sounds and
graphs will be simplified, so that the sounds can be translated into different sound-zones. The sounds give a quick
view of the area, furthermore we work with visual images. The
cross-sections have been photographed to show the differences that can be seen within the landscape and merged
to give the image and feeling of a stroll along the sections.
The cross-sections give an image from sound to sea, so that
they cover all the present successional stages of the island.
In some cases it was impossible to give a complete crosssection, because of inaccessible water sides.
These methods where not only useful for the first understanding of the landscape, they also formed the main material for our research in Wageningen. Our results show the
importance of the combination of the “soft and hard” methods. As the strength of a landscape architect reaches its
full potential, in showing the interaction generated within a
specific context, (after Roncken 2005)

N

10
20 km
Figure 9: the research area and the location of the cross-sections
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5.3 Methodology
During our fieldwork it was important to record all our findings. As we had to gather all the necessary information within
seven weeks and we could not go back if we missed something.
For the visual information the cross-sections where made
over the whole possible section. The photographs therefore
give a diverse image of the area, but can be overwhelming
with information. To get the clarity of the landscape the photo
cross-sections are simplified by drawing them in three different steps, where each step is a reduction of the former image. This creates clarity within the images and shows the elements which build the landscape. Van Haaften (2009) gives
a clear definition which shows the power of drawings. That
what is laborious with photographic techniques, works easily with drawing techniques like creating schemes, arrangements, reductions, selections, etc. (after van Haaften, 2009)
During each reduction step we forced ourselves to make
significant simplifications, sot that in the end a clear image
is revealed.
The sound recordings and notations were conducted while
standing still so that our own sounds would not interfere with
the sounds of the surroundings. This gave clear impressions
of the sounds at a certain place within the cross-section. It
was impossible to note the sounds at every place on the
cross-section. Therefore we tried to get an equal distribution
of the sound measurements along the cross-section so that
a general overview of the area could be extrapolated and
the different cross-sections could be easily compared. The
reference points of our measurements (if accessible) were;
the sea, the dunes at the seaside, dune top and land side,
the old highway, the new highway, the marsh vegetation and
the water edge on the sound side. The measurements in
between were based on differentiation in land use and an
equal distribution along the section.
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Figure 10: Scope of the field research
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5.4 Results
The analysis is a deliberate combination of facts and measurements, and the landscape experience. With this we try to
find the flows that interact within the landscape and show the
importance of the combination of both facts and experience
in order to evaluate the land use on the Outerbanks. The fifty
cross-sections give an interesting view on the barrier islands
and show the image of the island. The main conclusions are
discussed in this paragraph, supported by representative
cross-sections. The complete site visit and analysis booklet
is available as a digital version.
The cross-sections on the next ten pages show the main differences and challenges that we found on the islands.

the forest is quite extensive, but cleared for houses, the highway is the ever dominant barrier between the forest and the
oceanfront. The oceanfront is densely built with the same
type of houses, which are mostly used for holidays and thus
only occupied a few months a year. The dune is almost gone
and should extend over the old highway. This can be seen
by all the sand depositions at the side of the road and in the
gardens.

Cape Lookout,; the old village
Cape Lookout is an island that has the status of a national
seashore park. It is not inhabited and only accessible by
small ferries. The island is fully accessible by foot, but most of
the visitors stick close to the board walk and on the beaches.
This island shows how an uninhabited island looks and what
the potentials are for the natural system. The natural zones
of the islands becomes clear; a broad beach, wide and low
dunes, a pine forest and marshes, which all have their own
atmosphere and sounds.
Ocracoke
Ocracoke is the most isolated, inhabited island of the Outerbanks, but also a large touristic attraction. The island is only
assessable by ferry and the small village is situated within the
forest on the soundside. The highway does pas through the
village, but it is no more than a small two-lane street. The image and the sounds show that the place still has the sense
of a village and living on an island, the connection with the
water is visible and felt through the whole village. This place
was one of the few places where we actually heard people
talking and which had a sense of vibrancy. The village has
its own character and charm and is still inhabited by al large
number of locals.
Small street,
Small street is situated at a small part of the island in the
town of Nags Head. The houses at the oceanfront dominate
the view and variation in vegetation or signs of life are difficult to find. What is visible is the conflict between the natural
dynamics and urban structures. The natural dynamics have
destroyed the urban fabric, and the urban fabric (or rather
the people) keep its ground, until it is completely destroyed.
This creates the image and the feeling of a battle that is being fought where everybody loses.
Hayman Boulevard
This is one of the streets that runs from sound to sea and
gives a good image of the overall problems and the opportunities within this landscape. The sound side is neglected,
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The old village; Cape Lookout
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Figure 15 left and right : The location of the cross-section; old village
on Cape Lookout

Figure 11: The photo cross-section of the old village on Cape Lookout

Figure 12: The first redcution step; tracing the old village on Cape Lookout

Figure 13: The second reduction step, getting the overview on the old village on Cape Lookout
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Figure 14: The sound graph of the old village on Cape Lookout
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Irvin Garrish Highway: Ocracoke
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Figure 16: The photo cross-section of the Irvin Garrish Highway in Ocracoke

Figure 17: The first redcution step; tracing the Irvin Garrish Highway in Ocracoke

Figure 18: The second reduction step, getting the overview of the Irvin Garrish Highway in Ocracoke
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Figure 19: The sound graph of the Irvin Garrish Highway in Ocracoke

Figure 20 left & right: The location of the cross-section;
Irvin Garrish Highway in Ocracoke
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Hayman Boulevard, west: Kitty Hawk
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Figure 25 left & right: The location of the cross-section; Hayman
Boulevard Kitty Hawk

Figure 21: The photo cross-section of Hayman Boulevard in Kitty Hawk

Figure 22: The first redcution step; tracing Hayman Boulevard in Kitty Hawk

Figure 23: The second reduction step, getting the overview of Hayman Boulevard in Kitty Hawk
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Figure 24: The sound graph of Hayman Boulevard in Kitty Hawk
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Hayman Boulevard, East: Kitty Hawk

water

N

60

wind

200

400

cars

800 m

birds

Figure 30 left & right: The location of the cross-section; East Hayman
Boulevard Kitty Hawk

Figure 26: The photo cross-section of East Hayman Boulevard in Kitty
Hawk

Figure 27: The first redcution step; tracing East Hayman Boulevard in Kitty Hawk

Figure 28: The second reduction step, getting the overview of East Hayman Boulevard in Kitty Hawk
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Figure 29: The sound graph of East Hayman Boulevard in Kitty Hawk
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Small street; Nags Head

Figure 31: The photo cross-section of Small Street in Nags Head

Figure 32: The first redcution step; tracing Small Street in Nags Head

Figure 33: The second reduction step, getting the overview of Small Street in Nags Head

Figure 34: The sound graph of Small Street in Nags Head
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Figure 35 left & right: The location of the cross-section; Small Street
in Nags Head
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Figure 36: Sound maps give sn impression of the differences in soundscape between the area. Left; Hayman Boulevard, middle: Cape Lookout,
right: Ocracoke.

63

The cross-sections give an impression of the islands, their
visual state and the sounds that can be found on the islands.
The following tables show how we have used the cross-sections and give an image of all the different islands we have
visited. Each island has its own characteristics, but many
similarities can be found as well. We have drawn some conclusions out of this tables, which have resulted in our choice
for our design location.
The first conclusion that can be made from the visual analysis is that the highway is always present on the islands., as
it runs from north to south over the islands. The only islands
without a highway are the uninhabited islands, like Cape
Lookout and Shackleford Banks. The cross-sections show
that the highway does vary in size and type along the islands,
but it is an important aspect on all the build islands.
The presence of the highway, roads, driveways, and parking
lots, shows that the landscape is made for optimal access
with a motorized vehicle. While there are hardly any pedestrian pathways or bicycle paths. It is difficult to reach the
beach and the sounds, because there is a limited number
of beach-accesses. This does create focus points within the
landscape for tourism and the landscape experience.
The second conclusion is that at the islands of Currituck,
Pine, Bodie and Hatteras, the housing density at the beach
front is far larger than the density at the soundside and middle plain. This means that a large amount of houses is built
within the most dynamic part of the islands. While at the less
densely inhabited island of Ocracoke the amount of houses
build at the oceanfront is far less.

islands many streets seem the same.
The sound measurements contribute to this conclusion. On
Currituck, Pine and Bodie Island there is hardly any differentiation in the sounds. The soundscape is as monotonous as
the visual landscape. All the natural sounds except the wind
are hardly heard, the few man-made sounds are dominant
within more than half of the sections. At Ocracoke there was
more differentiation of the sounds, there were more natural
sounds and the man-made sounds where less dominant
and for the first time we heard people talking on the streets.
Through analyzing and combining the sounds and images
a complete view started to arise, it was however still difficult
to grasp what the elements in the landscape were. The reductions, shown with the cross-sections, were the method
to get to the essence of the land-use features. Through the
reduction of all the sections an interesting pattern appeared.
The main elements that are found within the sections can be
reduced to eleven different features; roads, empty shoulders
with linear elements, driveways, vacant land, fences, houses,
high-rise buildings, shrubs/trees, forest vegetation, dunes,
and the water edges. The simplicity of the sections gives
a clear insight in the structure found on the islands and a
lead to find the opportunities within the landscape. The most
interesting and relevant tables are shown on the next pages,
the others can be found in the appendices.

This leads us to the third conclusion; that most of the destroyed urban fabric can be found at the ocean side. In the
cross-section of Ocracoke, which is a dense and rigid urban
structure, but there is no destroyed urban fabric. While at
Pine-island all the sections contain destroyed or damaged
urban elements. This creates the image of a barren and
neglected landscape, with a liveless impression. The dunes,
at Kitty Hawk, Kill Devil Hills and Nags Head, are small and
covered with houses, in the flat fields behind the dunes there
is little vegetation and the houses dominate this area as well.
While in the forested areas, there are less houses and they fit
more in the landscape as it is a more robust area.
The last conclusion focuses on the use of the islands. At
Currituck, Pine and Bodie island the land is monotonous and
little is done with the outdoor space, other than using it for
infrastructural needs. It is a functional landscape, which is
used for urban settlement only. While the town of Ocracoke
is used for urban settlement as well, it is not dominating the
landscape as the other towns do. Ocracoke has a limited
size and is embedded within the landscape. Each part of
the street brings new interesting elements, while at the other
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Table 2: translating the cross-section results of Ocracoke

Table 3: translating the cross-section results of Bodie island

Table 4: translating the cross-section results of Hatteras island
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Table 5: translating the sound measurement results of Bodie island

Table 6: translating the sound measurement results of Hatterasisland
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5.5 Land use diagrams
While processing the first results of the analysis it became
clear that the area of Nags Head, Kill Devil Hills and Kitty
Hawk, faces the most challenges for the coming decades.
It is a dense urban area, which is already damaged by the
natural dynamics and is bound to get damaged more with
rising sea-level as it has many flat and low lying parts.
It also has a very high percentage of tourists visiting each
year. The percentage of holiday and seasonal homes lies
around 50 percent (census 2000). This means that half of the
houses are uninhabited during the winter and autumn. This
means that during that period the dynamic processes of the
islands can get more space. The places where to look for
room for these processes are:
- The private plots; Many holiday homes are built in the high
dynamic zone, their plots are essential for the landscape dynamics and a large part of the plots is not used, especially
on the back of the plots.
- The roads; They are over dimensioned and placed within
an inefficient and space consuming grid. With a more efficient use of the roads, more space for natural flows can be
created
- The beach accesses; one of the few public spaces, are
empty spaces within the urban fabric. They provide little experience and are just used for parking and access during
the summer, in the other seasons they do not have a function
- The parking lots and driveways,: There is a large amount of
parking space which is used during the summer, but empty
during the winter. Again this space creates opportunities for
a different kind of land use in the winter and autumn

Within the area of Kitty Hawk, Kill Devil Hills and Nags Head
these four types of spaces are found in abundance. The
possibilities within these spaces are best shown within a
design for a neighborhood. That design can function as an
example for Bodie island or even the whole Outerbanks. The
location for this design is Hayman Boulevard and its vicinity in Kitty Hawk. Hayman Boulevard is a road that stretches
from sound to sea and has a sound and a beach access.
There are also some vacation homes, shops with large plots,
a densely build ocean front, but also a lot of space between
the houses. It is the ideal test-case to show the possibilities
within; the beach access, the low lying dune fields, the woodlands, the sound access and the marshes.
This location also has its own sounds and views, which are
connected to the landscape. The different kind of land use
forms and their spatial consumption and distribution have a
large impact on this. (Figure ) In essence the land use form
can be brought down to two main categories, the urban and
the natural. Within these categories we can define subcategories, the houses and the infrastructure and the green
and the water- bodies and edges.
From the land-use maps, the sound graphs and maps and
the visual reductions, we were able to situate all our findings
within one of the four categories of the land-use diagrams.

Figure 37: The essential spatial components of the Outerbanks as derived from the visual reduction

67

Buildings 15 %

Driveways and parking 16 %

Infrastructure 18 %

Fields and voids 50 %

Water edges 1 %

Figure 38: Spatial consumption and distribution of land-use in the vicinity of Hayman Boulevard
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Figure 39: The land use diagram

5.6 The land use forms and possibilities
The essence of the buildings found on the island, is a house
on poles, this essence can vary in size. The other two varieties are smaller houses which stand directly on the ground
and the larger complexes facilitating condominiums, hotels
or shops. The infrastructure that stretches over the whole island starts at the bridges, the connection with the mainland.
The highway is the main infrastructural vein of the island, the
secondary roads, most of them perpendicular to the highway, connect with the houses and facilities. The driveways
and parking lots make sure that it is possible to get as close
as possible to one’s destination. The fields consists of voids
and lawns. Marshes are only found on the back of the island
and the forests only at the broader parts of the islands. Within
this “natural’ landscape attachments to define the different
land use types are; fences, recreational elements and boardwalks. The water bodies and their edges can be divided into
the seaside with its dunes and beaches, and the soundside
with its marsh edges.. To access and maintain the water
edges there are retaining structures, boardwalks, beach accesses and piers. (See figure 38)
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Figure 39: The activities diagram

Within these four different land-use types different activities
can be found. The build environment has facilities for shopping, dining and leisure activities. While at the infrastructure
there is only place for traffic and the most place is for motorized vehicles, place for slow traffic is hardly there. The fields
contains camping grounds and places to gather information
on the nature and it provides access and routes for recreational walks or hikes. The water bodies and edges give
room to many activities such as strolling along the beach,
shelling, sunbathing, fishing, swimming, surfing, boat trips
and windsurfing (see figure 39).
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Figure 40: The sound diagram

Hardly any sounds were recorded around the buildings, the
few sounds around the houses, were sounds of people talking or working outside. Along the infrastructure the sound of
traffic dominates, the wind is also extremely present as the
roads are a broad non-vegetated area. The other sound that
was sometimes heard was the walking and talking of people, which most of the times was submerged by the other
sounds. The natural landscape could be very silent, with only
the winds that prevailed, but when the wind blew through the
vegetation the rustling of the leaves had a calming effect.
The sounds of birds that were almost always present gave
an indication of the life that lives within the landscape. At the
water edges the sound of waves and water was the most
present. The ever blowing wind and the soft sound of sand
being transported was part of the edge experience. Birds
could be heard within the dunes and at the marshes. People
were also heard talking at the water edges, but their sound
was mostly muffled by the wind (see figure 40)
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5.7 Conclusion
These diagrams show the conditions for the design. Most of
the activities take place at the edges, while these edges are
also the most dynamic, fragile and destroyed places of the
landscape There lies a challenge in combining the demand
on these edges by human land use types and the presence
of the natural dynamics. The inner part of the islands is still
relatively undiscovered, but has more potential and can be
used as a buffer.
The current landscape is out of balance. Half of the landscape is green, natural or at least not built upon and the
other half is used by the urban landscape types.. However
the urban half of the landscape is dominating the natural
half. The natural land use types are hidden within the voids
of the urban structures. They are not experienced, as the
activities around the houses and in the fields are limited. The
infrastructure is ignorant of its surroundings and does not a
part of the landscape experience.
The most used area is found within 1 percent of the total area.
The water edges, and especially the beach is an attractive
landscape and used intensively. This landscape type is thus
not only shaped by the natural dynamics, but also by the human land-use forms. Balancing this landscape, means rearranging the land-use forms and using the potentials that are
hidden within the landscape.
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6 Design Challenges
6.1 Introduction, conditions for design
Within our analysis and literature study we tried to grasp two
essential components in the landscape; physical landscape
layers and cultural expressions/motives. In this chapter a
summary of these studies is given to review the context in
which a final design proposal needs to find its place. From
this we can derive several challenges that will form the basis
of the design assignment.
The current landscape is the result of sequential interaction
between the components as described above. Human and
natural processes have their own flows in the landscape
and their interaction determines the appearance of the landscape. In the following paragraphs we describe these conditions, starting with the physical landscape.

Urban fabric
The grid structure as can be found in the towns of Kitty Hawk
/ Kill Devil Hills / Nags Head resembles the typical American
urban tradition. Parallel with the issues as described in chapter three, in this area the grid structure can be seen as a
symbol for property and standardization of a typical suburb.
This rigid structure of traditions with its physical framework
of equally parceled land and perpendicular roads causes
interference with the land dynamics. Many of the panoramas
that were made during the field research show a clash between the human and natural system as in overwashed and
wrecked roads or destroyed dwellings, leaving a damaged
and vulnerable landscape. In the current situation these two
systems are incompatible and the need for an alternative to
be presented seems to be evident.

6.1.1 Physical landscape conditions
6.1.2 Cultural landscape conditions
Land dynamics
North Carolina’s barrier islands are in constant state of motion. Due to the shaping processes of waves, wind and sand
the islands move landward gradually. The islands respond
on particular natural circumstances by alternating growing
and shrinking. This happens on a daily base with significant
seasonal differences between summer and winter. However,
rapid urbanization caused the natural processes to interfere
with the urban fabric and disturbed the balance of sequential growing and shrinking. Erosion rates increased due to
urbanization. With the expected effects of global warming
(e.g. sea level rise, increase in storm intensities), erosion is
expected to accelerate and overgrow sediment deposition
processes even more than it does now. For the year 2060
the sea level is expected to rise with approximately 2 feet / 0.6
meters, causing a shoreline retreat within the barrier island
system of approximately 300 feet / 90 meters (Pilkey, 2009).
In order to deal with these predictions and its uncertainties
the landscape should be able to respond on this and sustain itself. Barrier islands are able to respond on gradually
changing circumstances by moving, shrinking and growing.
Essential in this is the natural balance of sand that is formed
under these conditions. In a fully natural situation this balance is built up by waves and overwash processes depositing sand on the island. and eolian processes gradually move
the sand landward after it is deposited on the beach.
This natural movement of sand allows dunes to grow and
migrate along with the island as well. Sand transport and
dune development is essential for sustaining the islands and
its human and natural habitats. Storing sand within the island to ensure its natural transport and grow is important to
preserve a safe way of living. Nature seems to be efficiently
capable of transporting and temporary storing sand to let
the islands grow. The land dynamics and its uncertainties
ask for flexibility in the design proposals in order to be able
to respond on uncertainties and changes in future.

76

Private property
Within the cross-sections as described in chapter five it
shows that the most dwellings are in plain view and well maintained. The plots themselves have less personal belongings
and are mostly empty, except for some swimming pools and
driveways. We assume that most of the value of private belonging lies within the house. The location also seems to be
important as the value of a beach front house (in the hazard
zone) is still very high, compared to other locations on the
island. Shore Realty (website, visited November 2010), a real
estate agent has given the average prices they sold houses
on three locations within the town of Nags Head. The average price for a beach front house in 2009 was $667,387, while
the average price of a house between the highway and the
old highway was $464,232 and the average price of a house
on the west side of the highway was $314,471. The risk of living
in a hazard zone does not add up to the beauty that people
seek at the ocean front.
Accessibility
Within American culture, every spot has to be accessible.
This means that within the National- and State Parks access
needs to be granted through roads and boardwalks. There
is no park that does not have a boardwalk. The translation
of this principle is found within the beach accesses on the
islands. Almost every beach access has a boardwalk and
a parking lot, and if it doesn’t that is seen as a deficit. So
there is a connection with roads, parking lots, boardwalks,
information centers and nature. They form a network of accessibility to the landscape with a strong cultural motive and
significance.
The United States is a car-based society and the car defines
public spaces and accessibility. The car is an essential element that determines the layout of the (sub)urban fabric. As
became clear from the visual analysis and land-use analysis, the car defines the dimensions of the area by its roads,

parking lots, and driveways. This space consuming land use
form, though rigid and somewhat inflexible, tells us something about the desired spatial program for this area. It forms
a rather strict condition for design interventions, it is however
a challenge to investigate its negotiability to engage the carbased motives with a dynamic natural environment.

to engage and enrich the vibrancy of a typical coastal area
that is being eliminated in the current situation. In the next
section we will address the main challenges for the design
that we see.

Landscape experience
As literature study showed us, a diverse landscape gives
a more diverse experience, due to visual and sound differences. As compared in the section on the site analysis we
saw interesting contradictions between for example the fully
urbanized area of Nags Head / Kitty Hawk / Kill Devil Hills, and
the semi-urbanized small-scale town of Ocracoke. The latter
included more different housing types alternated with several green spaces and water accesses. This visual variety corresponded with varieties in the sound experience. From this
we could assume that a varied visual and sound experience
could foster a more intense experience of the landscape
and the potential characteristics it has to expose. Furthermore, from the perspective of the interference between the
natural and human components, the village of Ocracoke can
be seen as an area causing less interference with the natural
landscape or at least at a much lower scale or impact.
6.1.3 Responsive engagement within a vibrant land
One of the conclusions from the previous chapter on the
analysis was that within the studied area spatial varieties can
be found on different scales. Varying from fully natural to fully
urbanized areas we saw the islands in different stages of
ecological and human succession. These different stages
resembled a difference in the amount of interference of the
two systems. In Ocracoke we saw a quite harmonious combination of the urban fabric with the natural landscape. Smaller
buildings and a lot of green spaces give the sense of a more
intimate scale than the urbanized area of Nags Head / Kitty
Hawk / Kill Devil Hills., and a more vibrant soundscape.
The idea of living by the sea originally represented a magnificent view on the ocean and the small scale and authenticity of the villages. This is the complete counterpart of the
rigid and standardized urban grid found in the northern part
of the study area. This large-scale urbanized area seems to
have lost its vibrancy due to the minimization of local differences and authentic elements.
This highly urbanized landscape causes most interference
with the natural landscape. The challenge for this area is to
first of all sustain the landscape in order to make it possible
to live out there. Therefore a review of the interaction between natural and human layers is needed. To combine this
with the experiential aspect of the landscape more vibrancy
can be gained to enrich this area and make it an area of ‘living by the sea’. A renewed interaction between the two main
components in the landscape could make these systems
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6.2 Design challenges
The techniques used within the landscape analysis gave a
broad insight in the problems of the Outerbanks. To continue
with our design there is the need to define the challenges
more clearly. From the analysis the following major challenges arose, shaping the design assignment.

Land dynamics, events
The force of nature is always present within this landscape,
it can be heard, seen and felt when you know where to look.
This is what should be taken into account when designing
with the landscape. It is the factor that dominates all others.
These land dynamics are not as visible within the current
landscape, they arise as damage done to buildings, road
structures and artificial dunes. This is a demonstration of the
strength and presence of the landscape dynamics. “Inlet
and overwash processes interact through time to produce
a stable barrier island that is in equilibrium with both storm
dynamics and rising sea level.” (Riggs, et al 2009 p 51). It is
clear to many scientists that dynamics are part of the islands
and that they are the reason that the islands still exist. The
dynamics are influenced by many variables that are difficult
to grasp. It is therefore difficult to exactly predict these dynamics and their influences within the urban fabric of the
towns of Kitty Hawk, Nags Head and Kill Devil Hills. There are
just some basic guidelines that can be given; an overwash
fan can reach 150 metres and with eolian transport sand is
carried to a maximal distance of 100 metres. (Gares, 2005
and Christiansen, 2004)
The urgency for rethinking the principles that form the basis of the urbanized island landscape is evident. With the
prospected sea level rise and increased storm intensities
thousands of houses are located in areas of severe risk. Especially the lack of a well-developed dune landscape at the
oceanfront means that currently no protection from these
forces can be guaranteed.
The challenge for the design is to integrate dynamics or to
make room for dynamic events within the urban structure.
The urban landscape should gain responsiveness in order
to deal with these uncertainties. From the experiential point
of view, this responsiveness can provide typical landscape
characteristics people could engage with. It could enrich
their everyday experience.

Figure 41: The fascinating dynamic landscape of the Outerbanks at Ocracoke and the Core Banks (photography by Alton Ballance)
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Accessibility
The car-based society demands access to all the areas.
Even the national parks are made so that man can easily
access the nature. This cultural condition is significant since
the amount of infrastructure and its attachments is substantial. The chances that lie in this condition is that the concept
of accessibility can bring people in contact with nature and
its vibrancy. However, it is a challenge to engage accessibility
not only with connectivity but also with the experience of the
landscape type one is moving through. Whether or not the
large amount of paved surface is needed to guarantee the
landscape’s accessibility deserves an investigation, beyond
our thesis.

Figure 42: infrastructural facillities dominate the landscape

Diverse sound experience
Sound is an important aspect within our experience of the
landscape. When using sound as a design tool, the design
gets layered and gains meaning and vibrancy. It can be
seen as one of the layers within the landscape as without
sounds the landscape becomes a static image. Sounds tell
a story within the landscape of interaction of man with its
environment. One can actually evoke more intense experiences within the landscape when listening to and designing
with soundscapes. The landscape already has the potential
of different sound zones within itself, by stimulating these different zones a diverse and comprehensible soundscape will
emerge.
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Two-sided landscape
The landscape of the Outerbanks has two different sides, the
seaside, where the ocean meets the shore, and the ‘soundside’, with its extensive marshes and large inner sea (‘sound’).
Visitors enter the islands by crossing the sound, sometimes
by ferry (giving you a great sense of the size of this inner sea)
but mostly by one of the two bridges connecting the northern islands to the mainland (getting you there fast and without giving you time to experience the inner sea). The highway
stretching all the inhabited islands facilitates travelling on the
islands. On the smallest islands the highway is situated in
the middle of the island, while on the broader islands it lies
between the fields and the beginning of the more vegetated
and higher areas. This is the main route of transport and the
way the landscape is perceived.
The highly valued attraction of the islands is the seaside. The
consequence is that the soundside is less perceived and
valuable. It does have a completely different appearance and
is less dramatic or dynamic than the oceanside. Both sides
of the island have their own character, but the soundside
seems to be less interesting. In order to get a more balanced urban land use of the islands the calmer soundside
and the forested inlands need to become used more efficient and become more attractive. The qualities of these
landscape types were presented in visual and soundscape
analysis of the island of Ocracoke, showing the potentials
that are nowadays neglected in the highly urbanized areas
in the north.

Figure 43: Aerial photograph of Hayman Boulevard from sound to
ocean (source: Dare County GIS, www.daregis.darenc.com)
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6.3 Design context, strategic principles
Along with the challenges as mentioned above there are
several cultural challenges that influence the design proposal. We are aware of the fact that any change we could
propose has to face traditions and cultural idiosyncrasies as
they are exposed within the landscape. Especially the current principles of urbanization making the area of Nags Head
/ Kitty Hawk / Kill Devil Hills a rigid structure, resemble many
habits and traditions However, the problem introduction and
the challenges as described earlier emphasized the need
for a new perspective. The cultural assignment we see is in
designing a process of transformation that suits the cultural
conditions within the landscape. The design should cater
the needs of the landscape itself and of course those of
the inhabitants. In fulfilling these demands we aim to provide
an alternative view on this area that is acceptable for both
people and landscape in which their interaction is a responsive engagement of two systems enriching the landscape’s
vibrancy.

6.3.2 Bottom-up approach
We admit the cultural complications that can be found when
proposing a change in a tradition. Therefore it is important to
recognize these traditions and see them as opportunities to
shape new conditions that fit the desires and habits people
have. It is from this philosophy we emphasize the need for
a change. Especially from a cultural perspective and the individual benefit of ensuring and sustaining the many investments that are done in this area. As we saw for example with
the comparison of the visual and sound experience as mentioned above, there are opportunities to enrich people’s daily
life by enriching the landscape. The latter is based on shaping conditions under which the landscape can speak and
show its enjoyable spatial varieties and qualities. By building
a human territory, one should be able to build a landscape,
as it is the primary condition for one’s habitat. Investing in
landscape means investing in sustaining one’s future, comfort of living and the landscape’s vibrancy. And preferably
even those of the next generations to come.

6.3.1 Investments in territory
In the current situation, houses fall into the sea on a yearly
base. Large investments in property that were done during
the last decade and which currently take place loose their
value because of the short-term benefit. Investments on the
order of over half a million dollars are investments for a time
lapse of ten to fifteen years for oceanfront dwellings. (Shore
realty 2010)

This perspective on change is based on several scale levels.
By stimulating individual change and benefit as a fundament
for large-scale change and benefits we can avoid drastic
changes in people’s lifestyles and rather foster gradual adoption of new (cultural) principles. This bottom-up approach allows people to engage with new circumstances and gradual
change. From their personal perspective and demands they
should be able to contribute to a broader meaning of sustaining a landscape. Small-scale initiatives should encourage
change on a landscape scale.

For property owners it would be financially attractive if their
investments would have at least some multiple benefits and,
if possible, could exceed the short time lapse of ten to fifteen
years. Property owners should be given the opportunity, to
invest in landscape when they invest in property. By investing
in property with ‘landscape investment’ as an accompanying beneficial effect people could be able to sustain their
own future and the resilience of their habitat. They could ensure their future and enlarge their financial yield over time.
Instead of putting their habitat to waste they should be able
to build their own resilient landscape. Even with the dynamic
landscape that is in continuous movement, and thus cannot guarantee an everlasting or stable environment, people
should be able to grow along with the system and respond
on the changes. Investments in landscape include the value
of sand as an important factor. In the current situation, the
sand deposit of overwash processes and eolian transport,
seems to be perceived as a waste product interfering with
the comfort of for example infrastructure (see panoramas
chapter 5). It is important to recognize the value of sand, as
it is the only material that can actually built these barrier islands and moreover is fundamental for ensuring protection
from extreme natural forces. It is a challenge to reconsider
the urban fabric and to make it possible for people to engage with the natural land dynamics.
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7. Design
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7.1 Introduction
“Coastal physical processes must be identified and understood from a whole island perspective. Islands, marsh, dune,
beach, and offshore are all part of one large interrelated geobiological system..’’ (Bush et al, 1996).
The natural landscape processes are found along and on
the whole barrier island coast. The most dynamic parts of the
islands are those directly connected to and/or in confrontation with the water edges. The oceanside is more dynamic
than the sound, but both water bodies have their influence
on the islands., while the inside of the islands is relatively
stable.
The influence of human structures on the natural dynamics
and vice versa is a phenomenon that even occurs on the
scale level of single buildings. To connect the scale level of
the whole barrier island chain to the individual buildings a
lot of steps need to be added. With the design proposal as
described in this chapter we aim to contribute to the sustainability of the large-scale landscape. Since the landscape is
exposing so many effects of human activity within the landscape, the human contribution to the landscape’s sustainability is of vital importance.

7.2 Defining the urban fabric, model studies
With investigating the possibilities for adjustments within the
urban fabric of Hayman Boulevard and surroundings we reanalyzed the current lay-out of the area. By building a 1:500
scale model of the cross-section as presented in chapter
five we were able to visualize spatial differences, the proportions of the different elements within the landscape and the
density of the area.
As the pictures indicate, the oceanfront is a densely built
space where the urban fabric has almost fully eliminated
the dune field that should have been found here. Because
of this, many of these (holiday) homes are settled in a relatively flat area that is vulnerable for erosion and flooding. No
vegetation can be found in this area, not even in gardens.
However, a lot of left-over space occurs between the buildings and along roads. Along the main highway, which has
a wide and empty profile, many larger buildings are settled
with commercial activities.
The perpendicular roads and their wide profile mainly define
the forested area in the middle. Houses are settled in vegetated settings. Some non-built parcels occur which are mainly
covered with trees. At the backside of the model (soundside),
the marsh is nearly gone due to erosion, building activities
and hard structures, as roads and retaining walls.
The scale model study shows that despite the fact that the
study area can be perceived as highly urbanized, several
aspects show that there is some flexibility in the lay-out of
the urban fabric. In the next section this conclusion will be
elaborated.

Figure 44: Sketching study on the possible flexibility within the urban fabric
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Figure 45: Scale model of Hayman Boulevard and surroundings
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7.3 Strategy; reactivating the landscape
Within the ‘dross-scape’ of the current urban fabric and
the rigid grid structure lie opportunities. The leftovers of the
space consuming American suburban expansions form
a substantial part of the total surface of the urban fabric
(see page 63). These voids are a neglected part of the landscape even if they belong to a private plot. Hardly any attention is paid to the appearance or spatial organization within
these voids. These ‘leftovers’ are spaces which can be able
to absorb the land dynamics and reactivate the landscape.
As it would be a utopian thought to state that an instant complete reorganization of the urban fabric will have enough support from the inhabitants gradual change starting with the
opportunities we can find now will be more easily accepted.
These leftovers or voids within the landscape form a perfect
start for the reorganization of the landscape. The ‘early wins’
in rebuilding the landscape lie in reactivating these voids.
They can form a network on its own, a layer that starts making the landscape resilient and able to respond to natural
dynamics.
These open spaces within the urban fabric can contribute in
rebuilding the essential dune landscape on a small scale. By
capturing and storing sand, fragments of dunes arise in the
city, eventually growing towards a healed dune landscape.
This rebuilding of the landscape provides new atmospheres
and shelters for natural and human habitats and accompanying soundscapes. Eventually we can relocate dwellings
into resilient zones within the dune landscape. The relocation
of dwellings lets new voids arise, which can be activated as
well. With this strategy it is possible to let the (dune) landscape grow where it is needed the most.

Another type of reactive voids can be found in the interior
of the islands. Originally the interior is robust because of the
maritime forest that developed at the broader and less dynamic parts of the islands. The first inhabitants of the islands
placed their dwellings in these forests, as it acted as a shelter for the impact from the storms and wind. Currently most
permanent residents are located in these areas (Census
2000) strengthening the natural shelter of the forest can contribute in sustaining this part of the urban landscape. As the
dross-scape can be found within the interior of the islands,
these voids can be activated too. By expanding the vegetated zones into these voids the landscape can strengthen
the natural shelter for the houses located in here. They form
the preparatory state of absorbing the oceanfront dynamics
as the shoreline gradually retreats. Furthermore the natural
habitat expands, making the area to enrich the soundscape
with more natural sounds as well.
This process of growth allows us to gradually transform the
urban fabric from a rigid into a responsive type that engages with the land dynamics, its morphology and uncertainties – finding its base in ‘activated voids’. It also embraces
the intention to gradually implement new urban typologies
of outdoor public space design with a cultural significance.
The aim is to let people re-engage with their landscape. So
that people get inspired by the vibrancy of the dynamic landscape and will be able to respond on the uncertainties of this
landscape, to sustain their habitat. The operational principles
in this chapter are based on engaging the flows and temporality of both human and natural systems.

Figure 46: Strategic principle; allocating voids within the landscape, activating voids and building a resilient network.
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7.4 Research by design; dune growth experiment
Sand is the most important element of the Outerbanks, it can
be found at every place on the islands. It is also the element
that is needed to maintain the islands and to help it develop.
It is therefore also an important aspect within our design and
research. Working with sand, means working with a soil type
that is easily transported by wind and sea. The most constant and important factor for sand transport is wind. Sand
is blow over the beaches towards the inland and the dunes,
which heightens the dunes and the inland. The research of
O’Connell (2008) shows that sand fences have a large impact
on the accumulation of sand. This however does not show
how the sand is accumulated when a discontinuous row of
sand fences is used or how a specific allocation has impact
on the sand accumulation. The research of Paterson shows
that the allocation of buildings has an impact on the way that
wind moves around the buildings and shows the streamlines
that form around the buildings. We could however not find an
example of how sand moves and accumulate around sand
fences that are spread through the dune zone. As the transport and accumulation of sand is such an important element
within our design is was necessary to simulate how our design will capture sand.

These results are very usefull for our design as it showed the
schapes of possible dunes and the shape of a dune field.
Our test gives and impression of what can happen when
placing fences in a sandy area, but it is a limited experiment. We did not calculate the speed of the wind, or test the
settings multiple times. We did document the test careful
from two different angles and measured the time of each
measurement. Our test did lead to more insight in the possibilities in stimulating dune growth and the patterns that can
form. It was therefore a very helpful experiment within our
design research.

To simulate the process we propose within our design, we
have built models of sand fences at a scale of 1:50. The fence
models were inspired by the design of a multifunctional form
that could be allocated for other human purposes as well.
Later on in this report we will clarify the design and programmatic purposes of the sand fences. Within this section we
describe only the funtional aspects.
By placing the sand fences in a self-constructed wind tunnel
of 120 by 37 centimeters and blowing fine sand trough different compositions we tested the way the sand responded
to the fences. The most important results of this experiment
are shown on the next pages. The main conclusions that we
could draw from this experiment are;
- The lightest sand/dust (the white colored sand in the images) is transported high in the air and will not be captured
by the fences. To catch these sediments vegetation will be
useful.
- The heavier sand is blocked in front of the sand fence, while
lighter sand is captured within or settles behind the sand
fence.
- When placing more sand fences behind each other, the
first fence will start accumulating sand if this fence is not
placed too close to the sand source. The fence the furthest
away only caught light sand, but would also fill completely
after a while.
- Placing the fences in a pattern, where they limited each
other as little as possible created interesting patterns and a
divers ‘dune’ scape.
Figure 47: Scale models used for the wind tunnel simulations
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Figure 48: Test with two fences, with a time lapse of five minutes.
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Figure 49: Test with three fences and extra sand added, with a time lapse of ten and a half minutes.
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Figure 50: Test with one fences providing shelter for a house, with a time lapse of five minutes.
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7.5 Design principles

7.5.1 Dealing with the land dynamics
Transporting the sand from the oceanfront towards the interior and eventually the sound side of the island is important
to sustain the movement (and thus existence) of the islands.
This includes the acceptance of overwash processes and
eolian sand transport as an essential part of dune growth.
Inlet processes are not likely to occur within the proposed
time span of the design as the study area is not highly vulnerable to inlet formation due to the relative large width of
the island at this location (Riggs, 2009). Overwash processes
have a substantial contribution to the catchment of sand and
therefore margins should be located within the urban fabric
to let these processes occur rather than evoking friction with
the built space. The eolian transport of sand is far less dramatic, but essential for the island. Small scale measures can
also contribute to the process of sand transport. Temporal
storage of sand is needed as a continuous and free movement of sand is blocked by the densely built urban environment. Capturing sand on suitable spaces, instead of disposing it, prevents the sand from losing its value for the island.
The aim is to enlarge the dune landscape to reinforce the
oceanfront and the human and natural habitat. Furthermore
it creates an enlarged urban typology of living by the edge
of the sea. Another significant benefit is the protection of the
island’s inhabited interior. Thousands of houses depend on
the strength of the dune landscape for their existence.
Activate neglected voids by including them into the chain of
sand capturing and sand transport.
Sand fences have proved to be an efficient way of capturing
sand for a certain time span. As indicated in several articles
(O’Connell 2008) fences capture sand and are able to grow
dunes in a relatively short time span. Within a few years a
fence can capture its maximum amount of sand, resulting
in dune growth of more than a meter in height per fence.
Fences have the ability to create a new morphology as a
basis for dune growth, which is needed for reinforcing the
landscape.
The technique is already used in the area. However, since
these small-scale initiatives occur without an integrated approach or philosophy, benefits are of short term. Nowadays,
many fences are placed near the beach in a zone that is far
too dynamic to capture sand for the long term. Next to that,
the current use of sand fences is neglecting other demands
in the area. In some cases the fences block the accessibility
of the beach and dune zone. It is an interesting opportunity
to add extra spatial program to this technique to let it gain in
significance for the whole landscape.
The aim of setting up a network of active voids in order to
make efficient use of the sand within the system is to let
sand accumulate where it is possible. These active voids do
not only need to be empty, they also need to be in the area
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where most of the sand is deposited, which is within in the
first 150 meters from the shoreline. This is the area in which
most overwash sand and most eolian transported sand is
deposited (Gares, 2005). The eolian process occurs on daily
basis with significant differences between the calmer summer season and the highly dynamic winter season. From
this position sand can be gradually transported towards the
backside of the island. However, the latter is a much slower
process of hundreds of years. Overwash takes place mainly
in the winter season, its occurance depends on several variables and is therefore difficult to predict.

Activate neglected voids by including them into the canopy
of the maritime forest.
On the interior and backside of the island a maritime forest
establishes naturally, providing a shelter from the dynamic
oceanfront. Since there are many empty plots and wide road
profiles, voids occur withitn the landscape. They can be used
to contribute to the resilience of the landscape. By expanding the forest into these voids the natural shelter will be enlarged giving room to many ecological habitats. On the other
hand, an enlarged tree shelter mitigates the impact from the
oceanfront on the permanent residents in this area, creating
benefits for both ecology and the residents.
The design for this area is inspired by the cross-section we

Figure 51: Activate voids to ehance natural sand flows

made at the village of Ocracoke were we saw an image of a
small scale, irregularly parceled area with many small gathering places, alleys, informal streets and routes surrounded
by the maritime forest. As we described earlier this typology
is appreciated because of its small or local scale design.
Especially for the permanent residents of the study area this
typology could enrich the standardized and monotonous
grid parceling lacking any public or semi-public spaces. Extending the typology of the maritime forest to create more diversity within the urban fabric contributes to the landscape’s
resilience. It also fosters social interaction within the seami
public neighborhoods.
At the backside of the islands, the shallow parts of the marshes give opportunity to let the island grow by combining this
natural process with human elements. Some private piers
that are already present can contribute to sediment catchment, as they are structures partly situated under water.
These wooden frames can catch the sediment and eventually let the marsh vegetation grow and expand. The piers
make the landscape of the salt marsh accessible as well,
visualizing the growth and dynamics of this side of the landscape. The publication on using marsh growth for coastal
defence shows that marshes are able to grow along with
coastal dynamics and sea level rise. (DHV, 2008)

7.5.2 A two-sided landscape
The design principles as described above are intended
to enlarge the specific landscape types of the dunes and
beach front, the maritime forest and the marsh side. By stimulating the reactivation of the voids within these zones the
landscapes can express its diversity and local differences
become more visible. The analysis showed that crossing the
island from sound to ocean is an interesting way of discovering the landscape. In the current situation many secondary
roads actually already function as a cross section. However,
a clear destination and experience is lacking, their sole function is getting cars from one point to another and they are
constructed oblivious of the landscape which they cross.
Setting up the landscape according to its local diversity and
emphasizing it fosters a more diverse experience, with distinctive images and sounds.

Figure 52: Activate voids to expand forests

Figure 54: Stimulating local characteristc landscape types

Figure 53: Activate voids to let the soundside gain resilience
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7.5.3 Landscape’s accessibility
In the current situation a lot of infrastructural elements are
present to cater the car-based society. Its pattern based
on the urban grid interferes with the land dynamics. In order
to maintain the accessibility and the natural dynamics, an
alternative for the large amount of the paved surface and its
shape is desired. The old highway is at the end of its lifespan
and often damaged by overwashes, as the road lies in the
dune zone. Relocating the function of this road near the new
highway as a parallel road for local traffic is an efficient solution to draw the traffic away from the oceanfront. Moving the
old highway opens the grid structure at the oceanfront and
is the starting point for sand movement through the system
with fewer limitations. The smaller perpendicular roads will
gradually move backward as the shoreline retreats.
Within the forested area a gradual transformation of the
road structure is proposed. Slowly changing the rectangular system in a more curved one allows us to make create
more space for future dynamics to come (Bush et al, 1998).
Eliminating almost half of the infrastructure in this area while
maintaining the same level of accessibility is possible with a
more efficient infrastructural system. While the contribution of
these roads to the cross-sectional landscape remains and
will be improved by new informal routes.

7.5.4 Landscape’s experience
Expanding the beach, the dunes, the forest and marsh enlarges the local landscape characteristics and lets the landscape gain in vibrancy. Hereby enhanching the local characteristics and atmosphere of coastal living, that the landscape
initially possessed. This enriches the daily experience of
people living and visiting the Outerbanks due to visual and
sound differences. Enlarging the natural landscapes brings
along many specific habitats for unique species contributing to a dynamic and vibrant landscape with an enjoyable
natural soundscape. The way people find their place in the
landscape and interact with their environment enriches the
soundscape as well.
By carefully planning different atmospheres and using the
potential of the different landscape zones, the soundscape
and the experience will get stronger. There will still be a substantial impact of infrastructure on the soundscape, but by
bundling the infrastructure its sounds are kept within a corridor. The natural areas are expanded and become stronger, enabling the landscape and thus its sounds to flourish.
The soundscape has the ability to express the landscape’s
vibrancy and the engagement of people with their environment. We cannot ban out human and mechanical sounds,
but we can rearrange them to create clear soundscapes.

Figure 55: Ensuring accessibility by keeping the road network efficient

Figure 56: Local landscape types enrich the landscape experience
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7.6 The ideal situation
With the above mentioned principles as a starting point we
present an image of the possible look of Hayman Boulevard
and its surroundings by 2050. The process of transformation
and cultural significance as we will describe later on works
towards this vibrant landscape. It is built by enlarging the
landscape’s capacity to sustain itself, allowing the natural
processes to connect with the people’s daily life. The landscape is able to enlarge the characteristics of the site, which
contributes to local differences influencing and enriching the
landscape experience. The processes of sand movement
can shape new conditions for urban settlement and accessibility of the front dune- and beach zone. In this zone the dynamic processes should be able to let the landscape grow
and protect the human habitat behind it. The landscape becomes a space of flow and change with differences that can
be felt on daily base. However, most significant changes occur between the winter and the summer season. In the winter, when most people have left the island, the land dynamics
are at full strength and have the space to let the landscape
develop without human interference. In summer when these
dynamics are much lower, the landscape gives room to the
temporal invasion by people (just like it does now) who will
unfold the landscape and add their seasonal program to it.
Impressions of this difference between summer and winter
within a resilient landscape will be presented on the next
pages.
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Figure 57: Impression of the winter season - nature’s vibrancy shapes the landscape, little human activities
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Figure 58: Impression of the summer season - human vibrancy unfolds its program, less natural dynamics
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7.7 A process of transformation
Our design is a test-case which suggests that it is possible
to give room to and work with the dynamics of the landscape
within a rigid urban fabric. Our design is not an end situation. Rather it is an image within a ongoing process, which
can give a direction for the discussion on living in dynamic
coastal landscapes. It is a plea to start engaging with the
landscape instead of abusing and destroying the landscape.
To be able to change the current situation from a rigid landscape towards a more sustainable and vibrant landscape
we propose a step by step method to achieve this more
ideal situation.
Currently there is a densely built oceanfront, with most expensive property on the ocean side. The oceanfront is also
the place with most risk of damage and loss of property and
landscape. The oceanfront is overpopulated and most of the
houses in the front row are already damaged or destroyed by
the ocean. This area is in need of drastic reconstruction. The
other parts of the island also would do well with a reconstruction, there is an inefficient use of space within the urban grid
and the road structure and many plots are space consuming, without using the space to its full potential. In the following part we will show the stages of the islands with timespans
of ten years. To give an impression of how the landscape can
look, it is written as if the future is already there.

2010
The first phase can start right now, with activating the neglected voids. In the dune zone the first sand fences can
be implemented and will start to accumulate sand. Room is
made for overwash processes and dune development on
the ocean side. The old highway is relocated and the first
row of houses is preparing for relocation as well. The landscape must be able to move underneath and around the
houses, only limited by the poles on which the houses stand.
New sand fences are added to construct dunes throughout the urban fabric. A first overwash is likely to occur at the
current beach acces, since a dune is absent, as shown in
the cross-section of chapter 5. As sand is deposited within
the access, this void becomes a public beach access dune
park, stimulating dune growth by combining accessibility
with sand fencing.
Planting Loblolly pine (Pinus taeda) the development within
the west area of the islands starts. This ensures a shelter for
the more permanent living area. It becomes a forested area
with its own characteristics and which is able to minimize
the highway sounds. Within the vacant plots more pines are
planted to create a denser forest and to grow wood for the
dune development structures and the boardwalks facilitating
the accessibility of the landscape.
The marsh is already accessible, though its accessibility can
be improved. A simple quay or landing stage can enlarge the
attraction of this area and can also contribute to the marsh
growth as in sediment catchment if used wisely.

Figure 59: Hayman Boulevard, transformation of the oceanfront
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Figure 60: Hayman Boulevard, when starting now
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2020
The dune fields develop through the sand accumulation in
the first catchment structures. With sensitivity to these new
dunes a second group of sand catchment structures will
be put in place, to create a broader dune field that is more
robust. Walking from the beach access towards the sea will
become and pleasant experience once more. Within the
beach access sea oats and deposited sand will form small
dunes in between the sand catchment structures that are
set up along the access. Along with the dune development
and the new morphology, new settlements can find their
(temporal) place within the least dynamic parts (lee side) of
the dune zone.
The forest is denser, as the trees from the first phase have
grown and new trees are planted within each phase. The
start for new neighborhoods within the forest is made, the
communal entrance is put in place so which shifts the focus
from the road to the attractive, innerside of the, landscape.
The marsh growth is stimulated by creating more landing
stages that are connected with each other with an underwater structure. This structure creates calmer water near the
shore. Sediment is able to stabilize here and thus it creates a
better environment for marsh growth. Trough this expansion
the marsh becomes an experience

Figure 61: Hayman Boulevard, transformation of the oceanfront
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Figure 62: Hayman Boulevard, in the year 2020
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2030
Within the new dune fields, more sand catchment structures
arise, activating the voids and reinforcing the dune landscape. New routes towards the beach are added and might
change according to the new morphology of this part of the
landscape. Behind the newly formed dunes, small neighborhoods arise, which can only stay there for a couple of years,
as they have to adjust their location to the changing dune
field.
The maritime forest is becoming an attraction on its own,
more birds stay within the safety of the forest. Houses are
combined in neighborhoods, instead of standing along the
road in a uniform structure. These new semi-public gathering places are accessible by small roads through the forest.
Within these neighborhoods the paved surface is made of
gravel, creating a more intimate atmosphere. Combining the
access for the houses, leads to the possibility to remove one
third of the roads. A road structure that fits within the forest
can be realized, so that more room can be given to slow
traffic and nature and still keep the area accessible for motorized traffic.
The marsh is developing into a more robust system and is
gaining in attraction for recreational purposes. To enlarge the
marsh experience nd to allow the water edge to fluctuate
the road that used to run along the marsh is turned into an
experiential path for slow traffic. To compensate the removal
of this old road a a new road is relocated more landward between existing parcels. A segmented pavement resembles
the temporal nature of the roads within the landscape.

Figure 63: Hayman Boulevard, transformation of the oceanfront
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Figure 64: Hayman Boulevard, in the year 2030
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2040
The dune fields are strong enough to incorporate a few more
settlements within. These settlements are self-sufficient and
connected to the highway with temporal road structures
that are only there in the summer. The measurements for
dune growth are still taken and are also used as fences to
mark private property within the dune settlements during the
summer. The beach access is a real attraction and an experience, walking from the highway to the beach goes on
a comfortable path through a field of dunes, from the more
vegetated inland dunes to the highly dynamic front dunes.
The forest has reached a productive state; some old trees
are used for the construction of paths on the beach side
as well as in the forest. The established neighborhoods are
a symbol for social gathering places and human vibrancy
within the landscape. The marsh develops as a natural buffer between land and sea and is a boat and fishermen’s
paradise

Figure 65: Hayman Boulevard, transformation of the oceanfront
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Figure 66: Hayman Boulevard, in the year 2040
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2050
In the past years the shoreline has retreated 90 meters inland, but as a wide dunefield extents from the beach to the
main highway, it does not threat the residents of the island.
Within the dunefield a few clusters of temporary dune neighborhoods can be found. These residences are placed within
the lee sides of the dunes and the wooden sand catchment
structures define their space and are part of the dune network. The number of residences has gradually decreased
within the dune field and the houses still present are part
of the dynamic dune system. Within a short time the whole
oceanfront has changed significantly, without rigorous measures. The beach access is changing each year according
to the movement of the dunes, the boardwalk are made
of loose segments that can be easily adjusted according
to changing morphology. The more stable structure at the
highway is covered with dune sand and vegetation and provides an clear entrance for the beach, bringing the duna
landscape to the highway.
The highway is about to move to the inner side of the island,
to a place that is more stable for the coming years. Since the
lifespan of its materials and accompanying buildings have
probably exceeded, relocation of this structure is acceptable.
The forest surrounding the neighborhoods stimulates recreational activity with hiking and biking trails. The new commercial developments are still clustered along the highway,
but will move along with the relocation of the highway in the
future. The new buildings should adopt the principles as set
for the residential neighborhoods within this forested area.
The marsh has many landing stages for boats and other recreational activities, like diving, surfing, fishing etc. The marsh
is still growing slightly and becomes more robust and able to
facilitate more human program.

Buildings

Neighborhoods
in the forest

Roads and informal
routes

Forest

Sand catchment
structures

Elevation
Figure 67: Plan layers of the design by the year 2050

Figure 68: Hayman Boulevard, transformation of the oceanfront
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Figure 69: Hayman Boulevard, in the year 2050
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7.8 Redefined urban fabric, scale model study
An additional scale model study revealed the spatial consequences of this transformation process. The pictures show
the proposed intervention by the year 2050. The wasted space
we found in the old situation is allocated wisely to grow the
dune landscape. Within the dunes new settlements occur.
Along with this, the forested area expanded and transformed
into a more informal setting for permanent living. The marsh
side of the island has gained in robustness by the expansion
of marsh vegetation. Accessibility of the landscape is still an
important motive and the new accessibility principles have
redefined the way the urban fabric is set up.

Figure 70: Hayman Boulevard, before transformation
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Figure 71: Hayman Boulevard, after transformation
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8. Detailed designs
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8 Detailed designs
8.1 Introduction
With our design we propose a different way of developing the
landscape of the Outerbanks, in order to get a more vibrant
landscape, which is attractive and able to deal with changes.
Within this chapter we will show how these different phases
impact the living environments around Hayman Boulevard.
The environments that we will show are the marsh and sound
access, a neighborhood in het forest, a dune neighborhood,
the beach access and the dunes. These examples show
the potentials that the design and the landscape hold within.
They represent how the complete Outerbanks can be transformed into a vibrant landscape that is unique for this coastal
area. They form a cross-section from sound to ocean.
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8.2 The marsh
The sound side of the islands will be transformed into a flourishing place with water bound activities. In the current situation it is possible to park a car or bike, access the water or
a quay, but there is no interaction with the surrounding or
the marshes. The marsh access is an isolated element and
does not reach its full potential. This shore is not as dynamic
as the oceanfront shore, but it is also part of the migrating
island system, which makes it dynamic as well. The marshes
at this side are almost completely gone, which makes this
side more vulnerable to erosion. The hard structures that are
put in place now, keep the shoreline in its place for a short
time, but they do not contribute to the growth and development of the island. We propose to connect this place with
the rest of the environment to make it a more known and attractive recreational area and to connect marsh growth with
this. The quays we propose in this area give room for recreation and keep people of the fragile marsh vegetation, without disabling its accessibility. They also can be connected
with under-water structures that create calmer water where
marsh can grow more easily. This structure will be developed
gradually, so that the marsh growth can be experienced as
well.
The images show the different stages of the design and how
the area can develop from a fragile and marginal area into
an experiential landscape. As it was impossible to incorporate a sound impression in this printed report, a sound impression of these detailed design can be found on the DVD
with the appendices

N

Figure 72: Current situation at the soundside of Hayman Boulevard

Figure 73: Scale model of the new situation

Figure 74: Map of the proposed intervention (scale 1:1000)

Figure 75: Impression of the proposed future of the soundside at Hayman Boulevard.
Marshes have to grown and the water edge gains accessibility and attractiveness.
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8.3 The neighborhoods in the forest
The forest is an important element on the barrier islands.
It gives shelter from wind, sand, salt spray and storms for
both people, plants and animals. Within the current situation
the forest is cut in small parts by the roads, driveways and
houses within it. This diminishes the protective effect of the
forest and creates an empty and footloose environment. To
turn the forest back into a protective element, only one thing
is needed and that is a change of focus from the road, towards the forest. Our proposal for this area evokes a change
from living along a road with some trees to living in a neighborhood embedded within the forest.
The images show how introducing a neighborhood in between the houses, can provide more interaction between
the landscape and the people living there. Combining the
entrances does not only give more space for the forest, but
it also creates more interaction between the residents of the
houses and more connection to the place they live in.

Figure 76: Current neighborhood atmosphere
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Figure 77: Scale model of the proposed
intervention

Figure 78: Map of the proposed intervention (scale 1:1000)

Figure 79: Proposed intervention, new communities within the forest
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8.4 The neighborhoods in the dunefield
The neighborhood shown within this study is one of the
neighborhoods that can possibly be developed in an early
stage of the plan. This neighborhood can stay within place
for a long time but will change according to the circumstances and can only be inhabited and accessed during
the summer time. The neighborhood can be developed after
the overwash has taken place near the Hayman Boulevard
beach access. The overwash is essential for bringing sand in
the system. After this overwash some sand catchment fences can be put into place, in order to create an area in which
houses can be developed. A network of sand capture first of
all is able to let the dune field grow. By shaping a new morphology with this technique, spatial variety evolves within the
landscape. Shelters for urban settlements can arise within
the lee side of the newly formed dunes. The sand fences
could form a typology of elements that could connect the
human program to its initial intention. By searching for a multifunctional form, the fences could fulfill temporary functions.
Starting as a sand fence, the structure could evolve into a
‘frame’ of human program by enabling the form to be adjusted according to changing demands. This typology will be
elaborated later on in this report.
The images show how the houses are built after measurements for dune regeneration have been taken. (The houses
are autarchic which enables them to be placed at any location.) The dune development will also take place underneath
the houses and they are therefore only accessible by paths
and segmented road structures that are easily removed or
relocated.

Figure 80: Current neighborhood atmosphere, no dunefield present.
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Figure 81: Scale model of the proposed
intervention

N

Figure 82: Figure : Map of the proposed intervention (scale 1:1000)

Figure 83: Proposed intervention, new communities in near the dunefield, establishing a relationship with the landscape.
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8.5 The beach access
To develop the current beach access into an experience,
that shows the importance of the dunes and the natural development of the island, an intervention that tells the story of
dune development is needed. The current dunes hardly exist
anymore and in order to regenerate them more room within
the current urban structures is needed. By moving the beach
access from just behind the dunes, towards the highway, it is
possible to give more room to natural processes. The beach
access is not only functional, but also a showcase for the
island development and dune formation processes. Excess
sand from the roads is stored within the access and American beachgrass (Ammophila breviligulata Fernald) and Sea
oats (Uniola paniculata) are grown to plant the newly formed
dunes within the field.
The images show how the beach access transforms from a
structure that is used to access the beach into a structure
that is part of the dune field and guides people through this
field of dune succession towards the dunes.

Figure 84: Current situation at the beach access.
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Figure 85 : 3D-model of the sand fence structure, ‘framing’ the beach
access

N

Figure 86: Map of the proposed intervention (scale 1:1000)

Figure 87: The beach access becomes an experience of the dune landscape and forms a public space within the urban fabric
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8.6 The dunes and the beach
The dunes and the beach should be able to develop themselves once they get the space to migrate. However as we
are working in an urban system, we feel that we must guide
and stimulate this process a little. Using sand fences, sand is
captured within the voids that currently exist within the urban
fabric. Small dunes start to arise between the buildings and
form new atmospheres within the city. The sand fence structures create possibilities for a new dune morphology that
shapes the reacreational routing. As the dunes migrate the
routes migrate as well, responding to the natural flows within
the landscape. Human and natural flows become balanced.
By letting the dune landscape grow, it can creates space for
recreational activities that is lacking in the current situation.
The following images represent the gradual development
from a small dune ridge towards a dune field.

Figure 89: Image of the proposed situation at the oceanfront

Figure 88: Image of the current situation at the oceanfront
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Figure 90: Map of the proposed intervention (scale 1:1000)

Figure 91: Variable routes crossing the dunes as part of the beach access engages people with the landscape
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8.7 Conclusion; from details to development.
The different locations and their developments show that the
island can become more diverse and vibrant, by connecting
to the flow and intensity of each landscape type. With small
steps the island can change its look from overdeveloped towards vibrant and attractive. As long as during the development changes and dynamics are taken into account and the
focus does not only lie on functionality just from a technical
point of view. Combining local knowledge, local initiatives and
starting on a small scale that is easily integrated within the
current situation can be vital for the survival of these islands.
In the next chapter we will deepen the design proposal by
describing its cultural significance.
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9. Cultural significance
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9 Cultural Significance
9.1 Introduction
The important elements within the design have been mentioned within the previous chapter, they are the essence of
the design and the elements on which the design evolves.
To give a better understanding of how the design works for
the community, several aspects will be described in more
detail within this chapter.

9.2 Natural program
Building dunes at the oceanside of the island will be done
by artificial structures. Sand fences have proved to be able
to reconstruct dunes by catching sand. As discussed before these structures have a time lapse of several years before they will be completely filled up. In that case new fences
need to be implemented. The maps of the design proposal
indicated a gradual expansion of the network of fences.
We would like to deepen the meaning of this network by detailing its design and functionality. Through a multifunctional
form the structure can adapt to different demands from both
man and nature. For nature’s demands the structure can
resize or unfold itself and by that respond to the urgency of
catching sand and the amount of sand available. Folding the
structure more means catching less sand. If fully unfolded
the structure is at its maximum size and is able to construct
dunes of approximately two meters high. Additional to this
Beach Grass can be planted to complement the catchment
abilities of the structure.
The flexibility of the structure allows people to respond to
the changing morphology of the dune landscape and the
risks that might occur with low elevation. Implementing these
structures will almost immediately result into sand catchment
if they are placed within the zone as proposed in the design
(at a maximum of one hundred meters from the shoreline).
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Figure 92: Flexible activation of the voids by changing the size and shap of the structure

Figure 93: Construction aspects of the structure. Due to the flexible joints between the four ribbons, the structure is able to fold and unfold
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9.3 Cultural program; a new typology
The sand catchment structure is flexible to adapt to changing natural circumstances. Furthermore it provides possibilities to become a significant element within the urban fabric
of Hayman Boulevard. In the design attention is paid to the
cultural meaning of the structure.
We propose an easy to implement and easy to handle structure that people can use themselves without necessary assistence from governmental institutions. People can adjust
the shape of the structure and change it into a functionality
that suits their daily demands. People become an active participant in rebuilding the landscape and the cultural significance of that. By letting people contribute to the landscape’s
sustainability they can foster the vibrancy of the landscape
by adding their own program to it.
We see the structure as a fundamental element for rebulding the dune morphology but next to that it is a fascinating
chance to let people respond to changing circumstances.
The structure engages people with the natural dynamics.

Figure 94: A prototype of the landscape ‘transactor’ proved to be an easy to handle structure that allows people to adjust it according to their
demands and respond on the landscape in order to engage with it.
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Figure 95: By adjusting the landscape transactor people can add their own temporal program to the landscape .
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9.4 Conclusion
The sand catchment structure is not a gimmick, rather it creates the essential connection between the small scale of
the people’s properties and the landscape dynamics on regional scale. They facillitate a natural process and a human
program and can motivate people to respond and engage.
with their environment.
We see nature and man as complementary, the landscape
is the condition in which people act. Man can respond to and
engage with the natural processes. The image below shows
this philosophy, A regained interaction is found, were both
people and nature work together; in a vibrant land.
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Figure 96: A vibrant landscape for the Outerbanks
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10. Conclusion
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10 Conclusion
The barrier island landscape is a fragile and beautiful landscape phenomenon that can be found all around the world.
The islands stand for a system of natural balance and flexibility that exists within the landscape. In many cases this
balance is disturbed by human activities. These islands are
examples of how human colonization can interfere with the
natural processes and the natural balance. In the case of the
Outerbanks of North Carolina, human invasion is responsible
for superposing a rational and inflexible urban grid on a dynamic landscape surface. As this urban fabric is neglecting
and denying the natural movement of the barrier island system a landscape of damage and destruction evolved.
Within the barrier island landscape of North Carolina the
natural landscape and the human occupation are in a continuous conflict. Especially in the fully urbanized area of Nags
Head/ Kitty Hawk / Kill Devil Hills this clash is visualized by
yearly washout of many buildings. The insensitive way of inhabiting the natural environment puts the habitats of both
wildlife and humans at risk. The landscape is perceived as
a fixed and stable space rather than a void in which many
flows interact with each other. These flows are both human
and natural but they seem to have their own logic and time
spans. The barrier islands of North Carolina are not a fixed
system. Naturally it determines its own flexibility by responding to the changing variables of waves and wind. This area is
a moving and flowing landscape that is continuously adapting instead of a fixed image.
The barrier islands are threatened as natural flows that determine its movement, resilience and sustainability are blocked.
The impact of natural coastal dynamics, mainly caused by
waves and wind dynamics, is likely to increase because of
the consequences of global warming. Increased storm frequencies and intensities and the expected sea level rise enlarge the risks that come with living in landscapes like this.
The aim of this thesis was to provide an alternative way to
combine the urban land use with the landscape processes.
The beauty of the islands will always attract people, despite
the uncertainties and dangers that occur due to unpredictable natural land dynamics. It is therefore not realistic to suggest that man should hand the islands back to nature. It is
wiser and more sensible to look at the possibilities of integrating the human and natural systems. Our challenge was
to show what the different flows within the landscape can offer to regain the vibrancy of this coastal landscape within the
urban fabric and how this can be achieved. Man should be
able to deal with changes and engage with the dynamic nature of this landscape. One should be given the opportunity
to contribute in sustaining and enriching one’s habitat.
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The hypothesis that was guiding this research was: ‘Enhanced landscape flows can foster responsive engagement
between the human and natural layers within the landscape
and stimulate resilience, flexibility and vibrancy of the North
Carolina barrier islands’
In order to investigate opportunities for the engagement of
the human program with the landscape we needed to look
at the current interaction. The analysis showed us that there
was almost no interaction between the two. Instead there is
a clash of these two systems, because they both have their
own logic. The interaction between both led to damage of
property and an increase in the fragility of the landscape. The
existence of houses at the edge of the sea (many of them
protected by sandbags) showed a resistance against moving along with the landscape.
The main assignment we stated was to investigate a clever
adaptation strategy that uses the landscape processes to
create a pleasant and safe environment. A strategy which
the whole barrier island chain of North Carolina can adopt
this strategy in order to avoid a near future without these islands and their human and wildlife habitats. It is impossible to
ensure that the islands will stay in place forever, as it is a migrating and temporary landscape, but it is possible to enjoy
the beauty and pleasures of these islands for a longer time if
proper measures are taken. We suggest that a change from
consuming the landscape towards a responsive engagement with the landscape will make an enormous difference
in the lifespan of the islands. Thereby giving people the opportunity to re-engage with their environment and to enrich
their enjoyment and experiences within the landscape.
Enabling them to contribute to the process of sustaining
their habitat. By responding to the uncertainties and changes that occur within the landscape they are able to engage
with these dynamics while ensuring their comfort of living.
The step from consuming the landscape, like it is done now
with the urban grid that is imposed on the landscape, towards a vibrant landscape looks like a giant step at the first
glance. The whole system has to be changed significantly,
which means changing the daily life of the residents. The
intriguing aspect of the change that has to be made is that
within the current situation only little changes have to be
made to make a step forward. The evaluation of the land use
showed that within the urban fabric many places are unused
and by putting those to use for rebuilding the landscape an
enriched atmosphere of living by the sea can be created.
The concept we propose to get towards an adaptation strategy is the activation of the landscape by allocating voids to
absorb the land dynamics. This includes the storage and
capture of sand using sand fence structures at the oceanfront. Within the forested middle of the area a gradual change
of the urban fabric is proposed to be prepared for increased
land dynamics in the future. Furthermore, the backside of
the island should rebuild its flexible water edge in order to

absorb the dynamics of the water. A major motive for these
changes is enlarging the robustness of these three different
landscape types, which ensures the human and wildlife habitats. By emphasizing the differences within the landscape
and by strengthening the specific qualities, a more varied
and vibrant landscape experience is achieved. This intensifies both the image of the landscape as well as the sounds
within the landscape, creating a pleasant environment.
Within fifty years the landscape is completely different and
even within 10 or 20 years the natural processes and the
urban fabric can be partly integrated to reinforce the oceanfront. In order to get towards a vibrant barrier island landscape we have shown that a way to do so is to look at the
scale at which the residents act. Of course they will visit a
large part of the islands, but the important elements within
their visit are; their house, the water accesses, the beach
and the places with shops and restaurants. These places
are part of their island experience and by adjusting these
places the perception of the island will change as well. In
these places we add program to the new morphology of the
landscape, evoking interaction and engagement of both the
human and the natural systems. The landscape transactornetwork enables people to add their personal program to
this new urban typology adn to respond to changes with
small adjustments, That is why we have made the decision
to work on the scale of a street and its neighborhoods, which
runs from the sound-side to the ocean.
Hayman Boulevard represents the differentiation in landscape types that can be found on the island. The way we
have communicated our ideas and the problems on the
Outerbanks is done deliberately in this way, to show the situation in a broader context. We have striven to appeal to more
senses than just the visual or the scientific aspects of the
islands. The strength of the island lies in the complete experience and not just the images that can be shot there.
The design gives an insight in how the whole island has to
adopt a new strategy to survive in the future and maintain a
pleasant recreational and natural environment. The key to
start this development lies within finding the room for development within the current situation. But it is also important
to know where the island should develop into and to know
what the full potential of the islands is. The experience of the
islands has been under exposed while this does give a new
and interesting perspective on the islands and their challenges.
A design should include open-endedness in order to be
able to react on uncertainties, like sea level rise and natural
dynamics. The key to deal with this uncertain future lies in
creating responsiveness within the landscape. Natural flows
are responsive as shown within in ecological succession
and adaptation of species and ecosystems through time.
People should be able to do the same, with the notion that

one should be able to enrich one’s habitat and to sustain it
in order to be able to live in it. This might even exceed several generations to sustain the future of our successors. The
phases we proposed within the design gave a direction for
the development of the Outerbanks and showed that within
this landscape it is unwise to think in a final image, as the
change on a daily base will inevitably continue to exist.
We like to see our thesis as an alternative that triggers a
new way of looking at the currently static landscape of the
Outerbanks. We therefore do not pretend to have given the
ultimate solution; rather it is a suggestion for a different way
of thinking, or a landscape experiment that can contribute
in gaining knowledge on the future of the islands. The landscape design for the Outerbanks should be seen as a way
to stimulate discussions and show the steps that are necessary for the transformation of a dense, damaged urbanized
barrier island into a vibrant coastal landscape where man
and nature work side by side to sustain both of their futures.
This makes monitoring the landscape and the dynamics an
important step, so that actions can be taken within the landscape to adapt to real life circumstances.
We therefore do not claim that our design will work exactly as
proposed. It can be used as a communication tool to show
that the current way of living is not the ideal, but that there
are different opportunities. The residents can be informed of
other possibilities and an alternative that is more sustainable
and will cost less than, repairing roads, placing sandbags
and fences on the wrong places, trying to stop the inevitable course of the erosion of the shoreline. It is important to
show that there are other more lucrative alternatives for the
development of the Outerbanks. As the costs of maintaining
the shoreline will drop when the dunes and beaches can
develop themselves, no more costly beach nourishment and
short-term artificial dune renewal is needed. The energy can
be put in creating a broad dune zone, which is more stable,
appealing and is able to accommodate a human program
that seeks for interaction with the environment.
Incorporating landscape experience in a design strategy in
order to make our landscapes more vibrant and enjoyable
has turned out to be essential in legitimating design steps
and future landscape architectural design. Within this thesis we showed that adopting the natural flows a landscape
has to offer can have a cultural significance. By responding to natural changes and engaging the human program
with that, inspiring hybrids within the urban ecosystem can
evolve. This regained vibrancy enriches the daily lives of the
landscape’s inhabitants and by its appreciation sustains the
environment from a natural and cultural perspective.
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11 Appendices
The DVD that can be found in the back of this book contains
more information on our reaearch, that was to elaborate or
impossible to integrate within this book. The DVD contains
the following items:
- The site visit report; with all the cross-sections, the reductions, sound graphs and a text placing the section within its
context
- All the results of our dune growth experiment
- The movies we constructed out of a few interesting crosssections, which combine the visual images with the sounds
of the place.
- Movies of our design proposals, with a suggestion for the
new image- and soundscapes
- A digital version of this report
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Glossary
Within our research we have used many term that are significant for our research area and our theoretical framework, as
people from many disciplines will read this thesis, we have
added this list, to bring our ideas as clear as possible.

Beach / sound access: A public entrance to the beach or
sounds.
Dross-scape: the production of left-overs within the urban
fabric, these spaces are neglected and wasted.
Eolian transport: The transport of sand by wind, taking sand
particles up to 100 meter inland.
Fragmented coast: The barrier island coast, a chain of islands.
Marsh: Grass-like vegetation that grows on shallow and calm
water sides
Overwash: When waves break trough a low part of the dunes,
during a storm, taking sand up to 150 meter inland.
Responsive engagement: Actively taking place within the
landscape. Interaction between human and natural systems.
Soundside or the Sound: The body of water between the
barrier islands and the mainland of North Carolina.
The Outerbanks: The name for the barrier islands of North
Carolina
Urban fabric: The structures within a city
Vibrancy: Lively and dynamic
Voids: Empty spaces within the urban fabric
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Within this thesis, we investigate issues concerning landscape
dynamics, urban development in natural areas and landscape
experiences.
We suggest a change in land-use, from a landscape that is led by
pragmatic solutions, towards one that is inspired and shaped by
nature and its dynamics.
We propose a landscape that gradually develops into a ‘vibrant
land’ with a responsive engagement between man and nature.
The research focuses on landscape dynamics, landscape
experience, urban development and the future of the fragmented
coast, on different scale levels.

