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Preface

In the 21st century, the ongoing process of urbanization
will result in many new challenges in the field of
landscape architecture. Strong urbanization forces
many metropolises around the world to explore
their boundaries for growth. When urban growth is
informal, uncontrollable due to a strong influence of
the economic market, or reinforcement of legislation
is insufficient, the growing metropolises will consume
their surrounding landscape. The surrounding
landscape provides many resources and services for the
inhabitants of the city, which were in first instance the
main reason for founding the city at its specific location.
We wondered how we as landscape architects could
contribute to the issue of preventing growing cities
from reducing its living standards by urbanizing their
surroundings. We were fascinated by the vision of
H+N+S Landscape Architects for the Sazlıdere basin in
Istanbul. This vision shows that landscape architecture
is able to provide strategies for the protection of the
landscape’s water resource, while urban growth is able
to continue.
During this thesis project we have explored the endless
city of Istanbul, its crowded squares, the impressive
architecture, the cooling Bosphorus, and the extensive
woodlands surrounding the city. We met many inspiring
people that supported us during our research. During
this project we tried to understand the rapid changing
landscape of Istanbul. The aim of this thesis is to
develop new design strategies for protecting resource
landscapes in the vicinity of unplanned, rapid growing
metropolises like Istanbul, in order to retain the living
standards in growing cities. It was a challenge we could
not have done without the support, inspiration and
critics of our supervisor Dr. Ir. Ingrid Duchhart.
The following people have supported and inspired
us by sharing their expertise: Rudi van Etteger, Elif
Korkmaz, Birge Yildirim, Meltem Erdem, Lodewijk van
Nieuwenhuijze, Jaap van der Salm, Pieter Germeraad,
Ecem Ergin, Roel Dijksma and Sibel Akin.
Finally, we want to thank our fellow students, friends,
and family for their support during this thesis project.
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Summary

Strong urbanization forces many metropolises around
the world to explore their boundaries for growth.
The surrounding landscapes that provide important
resources and landscape services for the city, are
urbanized. This often leads to the inability of these
landscapes to provide resources or landscape services
to the city. This can have a major effect on the liveability
of city.
In Istanbul, chaotic and unplanned urbanization of the
Northern part of the province is a threat to the quality
of life within the city. Water basins providing fresh
water are being urbanized, resulting in pollution of the
water resource. Forests, important for climate control,
materials, and recreation, are being fragmented.
Striking is the fact that the forests appear to be an
indispensable part of the fresh water system; reducing
erosion, reducing run-off and purifying fresh water
for the city. For the city of Istanbul, fresh water has
always been the most challenging landscape resource
to harvest. The rapid growth of the metropolis is now
starting to threaten itself: the city is cutting its life lines.
H+N+S Landscape Architects proposed a vision with
a focus on the water resource. This vision has been
made for one of the water basins, the Sazlıdere basin.
This vision of the ‘Ridge city’ gives solutions for the
protection of the water resource, while urban growth
of the nearby municipality of Arnavutköy is able to
continue. In contrast to the Sazlıdere basin, which has
an agricultural character, many other water basins
surrounding the city contain parts of the forest belt of
Istanbul. The proposed location of urban development
in the ridge city, and the location of the forests, is
conflicting in those basins. This resulted in a study on
how urban growth can be allowed in a forested basin.
By considering the city as a complex adaptive system,
which is dependent on resources provided by the
landscape as infrastructure, urban development
and the water resource are investigated. Here, it has
been found that the rapid growing, unplanned city is
organized by certain spatial elements that are part of
the city itself; so-called magnets. With time, different
magnets steered and organized urban developments in
the city, resulting in a changing urban form, but also a
change in urban fabric at the lower scale.
A vision is created of a city where the water quality is
protected during growth. In this vision, the forested
Alibey basin provides not only clean fresh water to
the inhabitants of the city, the forests protect the
liveability of the entire city. New neighbourhoods will
contain development that supports the construction
of a landscape, which is able to improve the water
resource, and is able to steer urban development.
When neighbourhoods like this are designed, it
appears that the search for, and use of, magnets can be
a strategy to get a grip on unplanned developments.
The challenge of this thesis was to recognize and

Master Thesis - Steering protective growth

understand the behaviour of different magnets,
and to find whether these magnets could also
be used to repel developments from a resource
landscape. The design proposes a landscape where
development is attracted to improve the quality of
the water resource. It proposes a landscape where
development is steered and organized by magnets
that attract development, and magnets that repel
development. The magnets that repel development
appear to be strongly focussed on people. Here
elements that make a landscape accessible,
multifunctional, or make clear borders, can be used
in design. By designing (elements in) the landscape,
support can arise to protect this landscape. The
challenge was to protect the water resource, while
urban growth continues. This means that the
right balance has to be found between attracting
magnets and repelling magnets. The design shows
how landscape architecture theories can contribute
in finding this balance. Here the casco concept, and
an increase of readability of the landscape, give
guidelines to strengthen this balance.
The design experiment is not meant to be a final
design, but rather to present a strategy for using
urban growth for resource protection. In other
words: a strategy for “Steering protective growth”.
The design tries to generate discussion on how to
plan and design in a rapid growing city like Istanbul.
The design shows the possibilities that can emerge
when the working areas of politicians, experts,
inhabitants and water authorities are combined.
The strategy presented in this thesis can be a
starting point for such coalitions.
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1 Fascination
1.1 Introduction

1.2 IABR: Case Istanbul

The world population will grow significant in the next
decennia. The United Nations expects an increase of
2.5 billion people, passing from 6.7 billion to 9.2 billion
people in 2050. This growth will mainly take place in
cities (illustration 1.1), where an increase of 3.1 billion
people is projected, passing from 3.3 billion in 2007 to
6.4 billion people in 2050 (United Nations, 2008).

The International Architecture Biennale Rotterdam
(IABR) explores the challenges and possibilities for
building liveable cities. It is a bi-annual international
event bringing together international knowledge and
experience in various design disciplines. The last edition
of 2012, had as central theme: “Making city”.

The growing metropolises are challenged to maintain
their quality of living during growth. Many new facilities
like schools and hospitals have to be build, and different
kinds of infrastructure and waste water facilities have
to be constructed. When cities are not able to keep
up with urban growth, the quality of life can drop
significantly for the inhabitants of these cities. Cohen
(Cohen, 2006) and Harel (Harel, 1997) found that rapid
population growth has overwhelmed the capacity of
many cities to provide essential goods and services.
Besides urban facilities and services, also resources and
landscape services from the local landscape are crucial
for the liveability of a city. Examples are landscapes that
contribute in the provisioning of food and water, and
the regulation of the local climate.
These landscapes can be large agricultural areas
providing food, water basins providing clean water,
and forests that provide building materials and enable
a pleasant living climate. In todays globalized world, a
large part of a city’s resources originate from different
parts of the world. However, it is not economically viable
for all resources to be transported over long distances.
When energy costs for transportation become more
expensive in the near future, more resources will be
have to be produced locally (World Energy Outlook
report, 2013). Resources and services from the local
landscape can be at stake when these landscapes are
urbanized.

“The International Architecture Biennale Rotterdam
was founded in 2001 in the conviction that architecture
and urbanism are of public importance. The most
important task facing architecture is to contribute to
the housing and living standards of billions of people. It
is on that basis that the IABR is working on the city of
tomorrow, also in the 5th edition: Making City.”
(IABR Atelier Istanbul, 2012)
The IABR is exploring ways of ‘making city’ that will last
for a long time. One of the project sites of the IABR
2012 is the rapid growing metropolis of Istanbul. Due
to strong migration, Istanbuls population is increasing
in a manner that is hard to keep up with, in terms of
resources and services to be supplied to its inhabitants
to provide a good standard of living for all (Baykal et
al., 2000). One of these resources is fresh water, which
is not only becoming scarce, it is also threatened by
the ongoing process of urbanization. H+N+S Landscape
Architects was commissioned to design a vision for a
part of the city. H+N+S Landscape Architects envisions a
city where the surrounding landscape is maintained as
a water resource during urbanisation of this landscape.
This vision has exited our fascination for the usablitity
of landscape architecture to create a landscape that
protects resources in an urbanizing landscape.
In this thesis, the focus will be on Istanbul to investigate
possible contributions of landscape architectural design
to the protection of the water resource in case of
urbanization. This will be clearified by our landscape
architectural lens in section 2.4.

1.3 Guide to the reader
Before investigating possible contributions to the
vision constructed by H+N+S Landscape Architects, the
growing metropolis of Istanbul is introduced shortly
in section 1.4 and 1.5. After this, we will describe the
resource at stake in section 1.6. The established vision
of H+N+S Landscape Architects is described in section
1.7: Designing for resource protection. This vision will
be used to define starting points for further research
in 1.8. These starting points will form the problem
statement which will be introduced in chapter 2:
Problem definition and research structure.

pace of urban change is likely to be fuelled by the
environmental impacts of climate change, with more
people – climate change refugees – abandoning
exposed agricultural areas in favour of the relative
protection and promise of the city.
The scale of today’s urban context is difficult to
grasp. While only 186 million people lived in cities
of over a million or more in 1950, this figure reached
one billion in 2000 and will grow to 1.8 billion by
2025. For megacities of ten million or more, the
increase is twice as fast: from 23 million in 1950, to
229 million in 2000, and 447 million by 2025. Yet
whereas Europe, North America and Oceania became
mostly urban before the 1950s and Latin America
during the 1960s, Asia will only hit that mark in
2024 and Africa in 2030.
Even more challenging is the fact that today’s
urban growth is concentrated in areas where poverty
and deprivation are rife, where cities have the
potential to either integrate or separate. According

each passing hour, Lagos will add 67 new residents
and Kinshasa 34 by 2025. Post-apartheid
0
Johannesburg and Cairo face different problems.
1950
1960
1970
1980
1990
While Johannesburg struggles with crime, fear,
Master
Thesis
- Steering
segregation and
AIDS, over
60 per cent
of Cairo’s protective growth
population lives in informal settlements and there
is only one square metre of open space per person.
Million people
Each Londoner, by contrast, has access to 50 times
20
that amount.
The information contained in this data section
summarises research undertaken by Urban Age since 15
2005. It includes an overview about urban trends in
Istanbul and places it in a comparative context with
10
other world cities, including New York, Shanghai,
London, Johannesburg, Mexico City, Berlin, Mumbai
and São Paulo. By investigating differing patterns of
5
urban density, transport and governance, together
with a wide range of social and economic indicators,
0
the information provides unique insight into the
1900 1910 1920 1930 1940 1950
DNA of cities today.
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POPULATION GROWTH IN THE URBAN AGE CITIES
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URBAN POPULATION GROWTH AROUND THE WORLD
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21
MUMBAI DELHI
26 22

11
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21
14

ISTANBUL
12
16

10

19
10

3

LONDON 16
CHICAGO NEW YORK
LOS ANGELES

SÃO PAULO
21

10
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14

Total projected population by 2025 (in millions)

12
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MANILA
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10

TOKYO

TEHRAN

RIO DE JANEIRO
13
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SEOUL
10

17
CAIRO

10

SHANGHAI
BEIJING 19
15

GUANGZHOU
12 15

MOSCOW
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MEXICO CITY

DHAKA
22
21

JAKARTA

4

LIMA

Projected population by 2025
Population in 2005

JOHANNESBURG

Population in 1950

BUENOS AIRES

This world map shows the evolution of population growth
and the United Nations’ projected population for the urban
agglomeration in 2025 for the Urban Age cities and some of
the largest and fastest growing urban centres around the world.
URBAN AGE ISTANBUL CONFERENCE, NOVEMBER 2009

Illustration .1.1: Urban population growth around the world
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1.4 Study area: Istanbul, city of
intersections
Istanbul is situated on a unique geographic location.
When we look at the map of South-East Europe, it
appears that the location of the city Istanbul is on the
intersection of land- and water routes. By land, the
city connects Europe with the Middle-East. By water,
the city connects the Black Sea in the North with the
Sea of Marmara in the South. Early in history the city
became an intersection for trade along these routes.
(illustration 1.2) shows the ancient trade routes of the
Roman Empire of ca. AD 200. The local convergence of
ancient trade routes at the site shows the importance
of the location. Till today, the city is a center of trade
and investments (illustration 1.3). Istanbul has become
the most important economic center of Turkey.
Economic growth attracts investors from all over the
world, and many immigrants from other parts of Turkey.
The city has become Europe’s largest metropolis, and
its continued economic growth is expected to attract
many more immigrants in the near future.

Master Thesis - Steering protective growth

Illustration 1.2: Center of water and land routes

Illustration 1.3: Center of investments
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1.5 Exploring the Istanbul province
When looking at Istanbul at the smaller scale, the map
of the Istanbul province reveals that the current urban
area covers a large part of the province (illustration
1.4). The city has an european side and an Azian (or
Anatolian) side, divided by the Bosphorus strait. Urban
development is focussed on the Bosphorus and the Sea
of Marmara, while the North of the province is largely
forested. The municipality of Arnavutköy in North-West
of Istanbul, is the largest city in the vicinity of the city
of Istanbul.
The population is estimated at 13,8 million inhabitants
(2012). The projections for population growth differ
widely due to many uncertainties. Prognoses predict
the size of the population to be in between 17 million
and 22 million inhabitants in 2030 (Istanbul Büyüksehir
Belediyesi, 2007). Based on current urban density, this
will result in an increase of 40% to 90% in built-up area.

0

10 km

The first urban masterplan made for the Istanbul
province was constructed in 2007. Before this
masterplan, urban expansions were not planned on a
regional level. However, the city is still for a large part
formed by the steering forces of supply and demand.
This results in a chaotic, unplanned form of growth
(illustration 1.5). on top of this, the constructed
masterplan does not provide solutions for the upcoming
problems caused by urban growth. The authors state
that regulations for water protection, and the hilled
forest in the North are strong barriers for urban growth
(Istanbul Büyüksehir Belediyesi, 2007). However,
in many areas urban developments violate density
regulations for water protection. At several locations,
parts of the forest are cut down for developments.
Like most cities, Istanbul is outstripping its capacity
to provide adequate resources and services for its
citizens due to strong urban growth (Cohen, 2006).
Many of those resources and services are provided by
the surrounding landscape, which will be under strong
pressure in the near future. Further growth of the city
will lead to land-use competition between the city and
its resources. So, the question is: How to allow growth
while preserving resources?

Arnavu

one of the important resources that is at stake is fresh
water. Due to the unplanned character of the city,
urban growth endangers this resource. As we will see
in the next sections, H+N+S Landscape Architects has
focussed on the Sazlıdere basin, indicated on the map.
This dammed watershed provides fresh water to the
inhabitants of the city. However, its location near the
fast growing city of Arnavutköy endangers the quality
of the water.

Illustration 1.4: Land-use in the Istanbul Province

Sea o� Marmara
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Illustration 1.5: Chaotic, unplanned growth in the outskirts of Istanbul

Blac� Sea

Bosphorus
strait

ut��y

Population:
13,8 million (2012)
40%-90% increase in
built-up area by 2030
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1.6 The landscape resource at stake
Fresh water is used daily by inhabitants of Istanbul. The
water from the tap is rarely used for drinking due to
its chlorine taste, but is safe to drink. Drinking water is
imported from mountain areas in other parts of Turkey,
by road. The fresh water produced by the surrounding
landscape of Istanbul is used for showering, washing
and cleaning. More than 100 litres of fresh water are
used per day per inhabitant. This makes the local
production of fresh water a very important resource,
which would be too expensive to transport by truck or
ship.
The surrounding landscape of the city has been used
to construct a water system that collects rain water
(illustration 1.6). Here 97% of Istanbuls fresh water is
collected in dammed watersheds: the basins. The water
system consists of dammed reservoirs (lakes), water
treatment plants and pipelines. Many of the basins are
exposed to pollution caused by settlements close to
the lake. In illustation 1.7 an aerial photograph of the
Sazlıdere basin is shown. Here one can see the urban
development that is encroaching on the lake. In theory,
water quality is controlled by conservation zones
around the reservoirs (illustration 1.8). These zones
give restrictions for developments and activities. There
are four concentric zones around the lake, which have
increasingly strict regulations the closer the zones are
to the lake. Only the two outer zones, the medium- and
long rang protection zone, have limited admission of
inhabitants, respectively 20 and 25 per hectare. When
an area is an assigned urban area, it is respectively 40

Source

Storage

and 80 per hectare for the medium - and long range
protection zone. ISKI (Istanbul Water and Sewage
Authority) is the local water autority, responsible for
the supply, distribution and management of fresh
water. This means that ISKI has to take care of the
collection of rainwater, the removal of waste, and the
protection of surface water and groundwater quality.
For this, ISKI is allowed to take every kind of technical,
administrational and jurisdictional decision (HABITAT,
1996). This means that ISKI is also responsible for
compliance with the regulations in the conservation
zones, which are therefore named ISKI zones. However,
the enforcement of these regulations appear often
to be insufficient in case of rapid unplanned urban
growth (Demirci and Butt, 2001). Asu Aksoy (IABR local
curator in Istanbul) states: “Control by banning simply
does not work under the circumstances of piecemeal
planning and inconsistent decision-making processes”
(Aksoy, 2010). Therefore, she implies that it is crucial
to recognize the vulnerability, and in some cases
ineffectiveness, of the method of banning.
In fact, two problems meet at the same time. First, the
already limited amount of fresh water is expected to
be insufficient for the growing city. Second, pollution
caused by new developments in the basins will reduce
the usability of the city’s water resources {Çodur et al,
2007). So, what will happen in the near future when
the set planning regulations are not strong enough, and
what are alternative methodologies to reinforce these
planning restrictions?

Purification

Illustration 1.6: The modern water system is fed by precipitation (source)
and consists of dammed reservoirs (storage), water treatment plants
(purification), pipelines (transport), and the water taps at home (users).

Transport

User
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Sazlıdere
basin

Illustration 1.7: Sazlıdere basin

Illustration 1.8: ISKI zoning around the water basins
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When the map of the current urban area and the
basin map are combined (illustration 1.10), it becomes
clear that the city has grown almost to its limits. The
city has encroached on the edges of the basins, and
many of the basins already contain urban areas that
are causing local pollution. The Küçükçekmece basin
has been discontinued as a fresh water resource for
the city. This lake was under the protection of the
ISKI and was until the 1950’s a popular recreation
destination for citizens of Istanbul. Despite of the
ISKI regulations, the Küçükçekmece basin became
urbanized and industrialized resulting in pollution of
the water (Alparslan, 2010).The majority of the basins
still provides water for the city, but are under the same
threat as Küçükçekmece lake once was.
Projections for the future can be seen in the second map
(illustration 1.11). This map combines a projection of
urban growth -without a vision- for 2030, with the basin
map. The esthablishment of this projection for urban
growth, will be described later on in chapter 3. The map
shows that in the next 15 years, many fresh water basins
like Sazlıdere, Alibey, Elmalı, Ömerli and Büyükçekmece
will become polluted by near developments. Therefore,
the majority of the basins will be unsuitable for the
production of the essential fresh water resource, while
the demand for this resource will increase.

Illustration 1.9: The urbanized basin Küçükçekmece
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Illustration 1.10: 2010 - Urban area expands into water basins

Illustration 1.11: Projection 2030 - Majority of water basins will be unsuitable for production of fresh water
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1.7 Designing for resource protection
Many organisations, authorities, agencies, scientists,
urban planners, and landscape architects are
constructing plans to find solutions to protect the water
resource, while urban growth is allowed. Following, two
proposals will be described that deal with this problem.
1) A simple solution is the idea to give up the reservoirs
and let the city grow into the basins. In this case fresh
water has to be transported from the plateaus of
Thrace in the far West of the province, or sea water
has to be desalinated. Although these solutions are
possible, they will cost a lot of energy and investments
for construction and maintanance. The challenge for
the supply of fresh water, and the challenge of building
a ‘sustainable‘ city that minimises its effect on the
water resource, are in this case not both taken. These
solutions are avoiding the current dilemma, and trying
to find the solution at a singular level, instead of an
integral multifunctional solution. These solution are
avoiding the ‘wicked character’ of the problem.
2) Another solution is proposed by the municipality
of Arnavutköy, in collaboration with the IABR, H+N+S
Landscape Architects, 51N4E and the AWB. When
the project is mentioned under the name of H+N+S
Landscape Architects, we refer to this team. In the
map in section 1.5, Arnavutköy was already visible on
the province map as one of the larger cities close to
the expanding city of Istanbul. Arnavutköy is only 25
kilometres away from the city centre of Istanbul. In the
last decades, Arnavutköy emerged from seven small
villages that grew into an urban cluster. Arnavutköy is
located on the ridge of two basins: the Sazlıdere basin
and the Alibey basin. The municipality is receiving an
accelerating migration since 1980s. In 1985, 27.281
inhabitants lived in Arnavutköy. In 2011, it already
had 188.000 inhabitants, almost a sevenfold. Since
increase in urban development causes an increase
in water pollution, the water quality is at stake. Due
to the projected traject of a new highway nearby,
Arnavutköy will attract many more new developments
in the near future. The municipality started together
with the IABR an investigation to find out how the
water resources could be preserved, while urban
growth was allowed. H+N+S Landscape Architects was
commissioned to construct a vision for the municipality.
H+N+S Landscape Architects insisted to involve the
ISKI to participate in this process. The end result was
presented at the Biennale in Rotterdam in April 2012.
A strategic vision called the ‘ridge city concept’ was
proposed for the Sazlıdere basin, which incorporates
the protection of the water resource and allows urban
growth (illustration 1.12).

In the constructed vision for the Sazlıdere basin, H+N+S
Landscape Architects added an extra urban layer to
the ISKI zoning. In contrast to the other zones, where
only restrictions are stated for development, urban
development is promoted in the added urban layer.
By concentrating development in this layer, which
is located on the basins ridges, better opportunities
are created for facilities and public transport. Also, it
enables the local use, and treatment of wastewater.
The vision responds to the different zones mainted
by ISKI. “The zoning logic exists in plan, but is not
materialized on site. Maintaining the zoning principle
requires constant control, has to be enforced with
authority and often results in conflicts.” (H+N+S
landschaps architecten, 2011). In the vison, the zoning
of ISKI has been adjusted to local geomorphology.
Together with the differentiating of land-use of different
zones, and the design of phsyical borders, a visible
zoning is created (illustration 1.17). The ISKI regulations
that previously only existed on paper, are now readable
in the landscape.
The ridge city is able to deal with densities far higher
than 80 persons per hectare. The city will be very
compact and will produce waste water, which -after
treatment- can be used for precision agriculture.
Together, the precision agriculture and the forest zone
will form an edge between the city and the ecological
protection zone around the lake. When the city grows,
the edge between the ecological buffer zone and the
city will grow along. In this way a cycle is created
where the city is providing resources for agriculture,
agriculture and forest form the barrier and protect the
lake from pollution, and the lake is providing fresh water
for the city on the ridge. H+N+S Landscape Architects
has worked out several designs (pilot studies) for the
Sazlıdere basin based on this vision.
In illustration 1.13, H+N+S Landscape Architects
shows the projected growth for Istanbul without a
vision. This figure visualizes the sprawl of future urban
developments, and is comparable with illustration
1.11 on the previous page. Illustration 1.14 shows the
envisioned growth based on the vision of the Sazlıdere
basin. Here, the urban layer on the ridges of the basin
creates a more structurized city where the water
resource is protected: the ridge city.
For more details about the vision and the pilot studies
we refer to the report of H+N+S Landscape Architects:
Making City: Arnavutköy, Istanbul (2011)
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Illustration 1.12: ISKI zoning next to the plan map of the ridge city concept. (H+N+S landschaps architecten, 2011)

Illustration 1.13: Projected growth without vision

Illustration 1.14: Envisioned growth by H+N+S
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Sazlıdere
basin

Alibey
basin

Illustration 1.15, 1.16: Sazlıdere and Alibey basin

Master Thesis - Steering protective growth

27

Illustration 1.17: Bird eye view of Ridge city concept

1.8 starting points for further research
The vision for the Sazlıdere basin shows how local
geomorphology and regulations can be used as a
basis for constructing a vision. The ISKI regulations
exist in all of Istanbuls basins. Therefore, the addition
of zones where development is promoted instead of
inhibited, can be an useful design principle in the other
basins. Another important aspect of the vision is that
it is responsive to local geomorphology, and to local
landscape characteristics. In the vision map, it becomes
clear that the existing forests in East of the basin are
preserved, instead of the continuation of the ridge city.
Apparently, H+N+S Landscape Architects considers
the forest as a valuable part of the basin. The decision
to interrupt the urban ridge for the forest, is not
incorporated in the map showing envisioned growth for
2030, depicted on the previous page (illustration 1.14).
This finding was the first clue for researching the usability
of the vision in other basins. A quick comparison of the
different basins, shows large differences in land-use
patterns. Many of the basins contain large parts of the
forest belt, visible on the land-use map in section 1.5.
The Salzidere basin on the other hand, is characterized
by mainly extensive agriculture. Although the vision of
H+N+S Landscape Architects is responsive to the local
landscape, it can be questioned whether the vision can
give solutions for basins with a largly forested character.

This can be illustrated by the fact that the forests are
often located at the higher elevations of the basins, the
proposed location of the ridge city. It appears that the
location of urban development and the location of the
forests are conflicting in forested basins.
In this thesis, the Alibey basin will be researched. This
basin contains large parts of the forest belt, which often
extends over the ridges of the basin. The basin is situated
in the East of the Sazlıdere basin. The municipality of
Arnavutköy is located in both the Sazlıdere basin and
Alibey basin, and is progressive in researching options
for tackling the current water issue.
Like H+N+S Landscape Architects, this thesis will
research ways to attract development, and how local
landscape characteristics can be used to protect the
crucial water resource. This will result in a vision for
the Alibey basin, and a detailed design for a part of the
basin.
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2 Problem definition and
research structure
2.1 Introduction

2.3 Knowledge gap

In this chapter, problems and projections described
in the previous chapter will be summarized and
formulated into a problem statement and knowledge
gap. Our landscape architectural lens and the aim ot the
thesis will be set forth. In the end, these elements result
in the main research question of this thesis, which will
be divided in sub questions. These questions will be
answered at different stages of the design process.

H+N+S landscape architects created a vision for the
Sazlıdere basin, Istanbul. This vision deals with the
question: How to preserve fresh water resources
while allowing urban growth in an agricultural basin?
Their proposed vision combines local geomorphology,
land-use and the ISKI zoning into a new landscape
that represents the protection zones. The proposed
landscape should protect the fresh water resource and
promote development in certain zones. The Sazlıdere
basin is characterized by agricultural land-use. A
quick comparison of different basins around Istanbul
point out large differences in land-use. Besides basins
characterized by agriculture, many other basins contain
parts of the forest belt. Istanbul’s forest belt provides
many resources and landscape services for the city.
The forests are also a valuable part of the landscape
considering the fresh water resource, and are preserved
in the Sazlıdere vision. For basins containing large parts
of the forest belt inside the basin and on the ridge, ‘the
ridge city concept’ can not be directly expanded to the
forest basins due to the importance of the forests for
the fresh water resource.

2.2 Problem statement
In the coming decades, Istanbul will grow rapidly,
and in an unplanned and chaotic manner. Hereby
increasing its population by 40% to 90%. Due to the
fact that the city lacks a long-term vision and proper
legislation enforcement, rapid unplanned growth
threatens important resource landscapes like the fresh
water basins surrounding the city. The effectiveness
of protection of the water resource by ISKI protection
zones, becomes doubtable at this percentage of
growth (Aksoy, 2010). Two problems meet at the same
time. First, the already limited amount of fresh water
is expected to be insufficient for the growing city.
Second, pollution caused by new developments in the
basins will reduce the usability of the city’s fresh water
resources (Çodur et al., 2007).
Given the fact that this growth is not expected to be
stopped, Istanbul is outstripping its capacity to provide
adequate resources and services for its citizens, which
will evidently decrease the liveability of the city.
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2.4 Landscape architectural lens
A landscape architectural lens is a profession orientated
theoretical lens, which is often used by qualitative
researchers to view their studies. (Creswell, 2009). This
lens provides a body of knowledge within a proffesional
community. A landscape architectural lens is an
important element in a landscape architectural thesis,
because it forms the core of our view on the medium
landscape and profession landscape architecture.
How we see and understand landscape and landscape
architecture, is of a major influence for the used
methods in the design process, the final design, and
conclusions. Now, we will describe our view on the
landscape and the landscape architecture profession.
Landscape is a place built by natural processes and
human ideas and interventions. Landscape is not a
static object or place; it will change with time due the
interaction between humans and natural processes.
As Antrop (Antrop, 1998b) states: “Landscape is
a dynamic phenomenon that almost continuously
changes.” Landscape is composed out of many different
components that all have their own dynamics and
influences. For example, geological processes and the
development of forests have other time rhythms than
most of human activities. Landscape is the expression
of interaction between natural landscape systems and
human interventions. Mankind has always adjusted the
landscape to benefit human needs. Human needs and
natural conditions change with time, within different
time rhythms. Both are controlled by various and
strongly intertwined factors. Nature is going its own
way, which can conflict with human activities. This
can be explained by the fact that human activities are
not always coordinated, and often do not connect to
the slower autonomous change of the landscape like
natural processes do. (Antrop, 1998b)
Landscape as complex system. Landscape as complex
system can be seen as a system constructed by a
complex system that is composed of complex systems
(Batty, 2007). This means that landscape can be
seen as a wide variation of interacting systems that
are constantly getting new input and feedback from
eachother. In this perspective, landscape can be
seen as complex adaptive system (Allen, 1997, Batty,
2007,Roggema, 2012). A complex adaptive system
is considered adaptive, because with each change
provoking event or collection of events, the system
reorganises itself and modifies the collective system
and its behaviour. The system is considered complex,
because it forms a dynamic network of interactions
and relationships within its network and is not a merge
of individual static entities. (Geli-Mann, 1994, Allen,
1997, Mitleton-Kelly, 2003, Batty, 2007, Roggema,
2012) Considering landscape or a city as a complex
adaptive system is especially interesting when looking
to rapid, unplanned growing metropolises. These
metropolises consist of many components that all
influence the organisation and growth of the city itself,
and are behave dominantly on self-adaptation. When

self-organisation of a complex adaptive system is better
understood one could predict how a landscape or city
will transform in the near future.
Landscape as infrastructure. Landscape can be seen
as a sophisticated, instrumental system of essential
resources, services, and agents that generate and
support urban economies (Bélanger, 2009). When one
accepts this definition to its full extend, the definition of
landscape by Belanger states that landscape is in service
of, the basis of, the condition for, and limitation for city
planning and design. This statement shows similarities
with the idea behind the landscape approach studied
at Wageningen University.
Landscape architecture follows the landscape approach.
“A landscape approach balances creativity with
conservation, shaping with managing, and transcends
both a compositional approach to design and a
typological approach to design analysis.” “A landscape
approach is design for and with time. Thus, its design
must remain open” (Koh, 2008), a design must work at
smaller and larger scales. The landscape approach is
an open approach, and different from the architectural
approach and the ecological approach.
Through landscape architecture we can make nature.
Nature is a complex system that can be designed by
people (McHarg, 1969). We are not only interested in
how you can use landscape processes for the benefit
of the community, but also how they can form the
landscape, and what their possibilities are for creating
new landscapes. The processes that form landscapes
have our interest. For instance, this can be the
knowledge on how physics, chemistry and biology are
connected in landscape systems, and how they set the
boundaries for the use of the natural landscape.
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2.5 Aim of the research

2.8 Research questions

The aim of this thesis is to develop new design strategies
for protecting resource landscapes in the vicinity of
unplanned, rapid growing metropolises like Istanbul, in
order to retain the living standards in growing cities.

Research question:
How to preserve fresh water resource of Istanbul while
allowing urban growth in a basin that contains parts of
the forest belt of Istanbul?

To reach this aim a design strategy has to be developed,
where theories on protecting and preserving landscapes
and landscape resources are combined with theories
on steering cities with high rates of uncertainties and
self-organization.

Subquestion 1: What is the behaviour of the unplanned
city?

By researching the forested Alibey basin we hope to
add new knowledge for protecting resource landscapes,
on top of the knowledge generated by the vision of
Sazlıdere proposed by H+N+S landscape architects and
514NE

Subquestion 3: Can spatial design steer the organization
of urban growth?

2.6 Knowledge claim
Our worldview (Creswell, 2009) is mainly pragmatic,
which is in our eyes very important for a landscape
architect. The profession is real-world oriented,
problem-centred, and landscape architects try to
understand the problem in all possible facets in order
to find the right solution. This solution will be found
by using a reflexive approach which “moves back and
forth between deductive and inductive perspectives”
and use an abductive perspective to generate new ways
of knowing (Deming and Swaffield, 2011) So, a creative
leap which suggest that something may be (Peirce,
1935, cited in Schobel 2006).

2.7 Target group
The target group of this thesis is the municipality of
Arnavutköy, municipality of Istanbul, ISKI, Turkish
Ministry of Forestry and Water affairs and other
interested parties. These are the main authorities
that can influence landscape changes in the Istanbul
province. With this thesis we would like to show how
urban development can contribute to preservation of
resources with a landscape architectural design.

Subquestion 2: What landscape services does the forest
belt provide for the city?

Subquestion 4: Can spatial design contribute to the
balance between growth and protection of resource
landscapes?
Subquestion 5: What are the challenges for urban
development and the fresh water resource in the Alibey
basin?
Design question 6: How can a spatial design for Alibey
basin create a plan that combines a protected fresh
water resource with urban growth?
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2.9 Methods
In the landscape architectural lens is described
that the landscape is considered a complex system.
Understanding complex systems or landscapes
is described by (Duchhart, 2007) in a model that
combines the triplex model from Kerkstra and Vrijland
(2003) with the sociophysical-organisation model of
Kleefman (1985,1994). This combined model divides
landscape in different layers according to the triplex
model: The abiotic, biotic and occupation pattern. The
abiotic and biotic layer are forming together the natural
organization principle. Landscape resources like fresh
water are for a large part a component of this natural
system.
Duchhart noticed during her dissertation that the
occupation pattern, or anthropogenic layer, was too
thin to fully understand the landscape. Therefore the
social organization model of Kleefman was added to the
triplex model. Economics, politics and culture are now
incorporated in the triplex model. These elements have
to be included in the landscape analysis because these
factors have a major influence on how the landscape is
organized and is going to be organized. In this way the
model is better capable of describing the anthropogenic
layer and therefore the city. The combined model of
Duchhart has not been followed step by step. However,
all layers of this model are addressed in this thesis. The
combined model gives an insight in factors that are
important to create a all-embracing landscape analysis,
and in how different layers in the landscape are related
to each other. The landscape analysis based on this
model is a very important tool for landscape architects
to create a landscape architectural design. Additional to
theory and our landscape architectural lens this analysis
will be the main input for the design. The landscape
analysis is composed by different forms of information
and data, obtained by methods as literature research,
interviews and discussions, map studies, field studies
and research through design.

Illustration 2.1: (Duchhart, 2007)

Literature research
Literature research is a commonly used method in
this thesis. A distinction is made between two types
of literature: scientific literature as books and scientific
articles, and common literature as webpages and news
articles. Both forms are important, but provide different
knowledge. Scientific literature provides qualitative and
quantitative data. This data is used in all facets of the
design process, and is the main input for the theoretical

framework. Common literature provides data to help
understand the current state and developments in the
area.
Interviews and discussions
During our project we spoke with many professionals
from different fields, in order to acquire knowledge and
to verify obtained information. During our 3-month stay
in Istanbul, we spoke with Elif korkmaz, architect and
former employee of Arnavutköy municipality, and with
Birge Yildirim and Meltem Erdem of the department
landscape architecture from the Istanbul Technical
University. They helped us with clarifying the Istanbul
context and gave feedback on our concepts. We spoke
with Roel Dijksma from the Wageningen University to
check whether our proposed water system was feasible.
and we were supervised to a greater or lesser extent by
many landscape architects as Pieter Germeraad, Jaap
van der Salm, Lodewijk van Nieuwenhuijze, Rudi van
Etteger and of course our supervisor Ingrid Duchhart.
Map studies
Another part of the research consisted of map studies.
Map studies have been done at many scales and are
an important basis for the design process. Historical
developments, surveying data, and landscape
structures are examples of information that can be
extracted from map studies.
Field studies
Fields studies are a very important method to acquire
data and experience to a certain extend. We stayed for
three months in Istanbul in order to better understand
the society, the use of public space and their connection
with resource landscapes.
Research through design
During our research process, methods mentioned
above are used to create and form a context for the
design. Many research topics are necessary to explore
the context, which will influence the design. “This
research area provides the information, implications,
and data that designers can apply to achieve an endresult in their design projects” (Downton,2003; Forlizzi
et al.,2009).
During the research process, design is also used as
research: research through design. Sketches, principal
drawings, maps and visualizations are an investigation
tool to come up with new possible solutions and
new questions. Images “have the capacity to inform
the audience about specific spatial qualities.” So, in
other words “image is instrumental in order to convey
exact positions and spatial relationships, apart from
spatial qualities that can be textually described, but
not ‘represented’ in experiential terms” Using these
design tools through the design process will “result in
something original that was not known or interpreted
in this way before”(Rocco, 2009) which is the ultimate
goal of research.
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Research method

Specific tool of the research method

Typology of acquired data

Research method applied for
answering which question

Literature research

- Books
- Articles
- Scientific Articles

Qualitative and Quantitative

Q1,Q2, Q3, Q4, Q5

- Web pages
- News articles

Qualitative

Q5

Interviews and discussions

- Open interview
- Open discussions

Qualitative

Q1,Q2, Q3, Q4, Q5, Q6

Map studies

- Vector
(CAD, AI)

Quantitative

Q1, Q5

- Raster
((historical) satellite images, historical
maps)

Quantitative

Q1, Q5

- Existing analysis maps (H+N+S)
- Design (H+N+S)

Qualitative and Quantitative

Q3, Q4, Q6

Field studies

- Visiting Istanbul
- Visiting case study areas (islands)
- Visiting test case area (former mine
area)

Qualitative

Q1, Q5, Q6

Research through design

- Sketching
- Creating of spatial concepts
- Visualising
- Detailing

Qualitative and Quantitative

Q1,Q2, Q3, Q4, Q5, Q6

2.10 Combining research and design
Within in this thesis research and design are interfering
and benefitting form each other. Research has a central
place in the design which best can be described by
the analytical model of Millburn (2003). The model
describes that basic and applied research will be
adopted in the design process and the model may
recognize that research on itself may not be applicable
to the site in its traditional form. Within this model
analysis, which identifies the site opportunities and
constraints will determine the physical and ideological
framework of the proposed design solution. The
analytical model is emphasizing site conditions, context,

Illustration 2.2: Analytical model (Milburn, 2003)

the program requirements, and the focuses on process
rather than the product. (Milburn, 2003)
The Analytical model explains in a scheme how research
(triangle), design idea and concepts (oval), and the site
(rectangle) are related to each other during the design
process. The model is representing in the first picture
that different types of research will be gathered. The
next picture shows that the concept is trying to bind
the parts of research in an overall concept. The third
picture shows that research is forming the concept but
does not fit exactly. Than the last picture shows the site
where research has formed the site. So in other words,
design combines research and context, in order to come
to a new context formed by research.
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2.11 Research process

1.

2.
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Chapter 1

Chapter 2
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����

Protecting landscape resources with
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Chapter 4

Q2
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adaptive system, landscape as
infrastructure

Chapter 2
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landscapes
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urban growth, the next steps
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2.12 Guide through the Research process
In the first chapter we introduced our fascination
for the usefulness of the landscape architecture
profession for the protection of resource landscapes
from urbanization. We shortly introduced the city of
Istanbul, and described the established vision of H+N+S
landscape architects for the Sazlidere water basin. We
observated that the forest basins will need a different
approach, when a vision for these basins is constructed.
In this chapter, we explained the landscape architectural
lens that we use to approach the topic of the thesis, and
we set out how landscape itself is approached in this
thesis. This landscape architectural lens together with
the problem statement and the knowledge gap resulted
in the main research question, a design question and
several subquestions.
Chapter 3 will be an exploration of the urbanizing
landscape of Istanbul at the provincial scale. Spatial
elements that influence the city’s macro form in time
will be examined, and the concept of magnets will be
introduced. Chapter 4 explores the forest belt at the
provincial scale, and examines the functions of the
forest for the city and the fresh water systems. Chapter
3 and 4 have been added to serve two purposes:
1 The research will give details on the observations that
have led to the problem statement.
2 The research is a guidance to get a hold on the
relevance of landscape architectural theory in part 2.

with the challenges for the water system (chapter
10). In chapter 11 the urban fabric of growth, and
its characteristics are analysed. These analysis will
result eventually in the construction of a vision for the
forested Alibey basin in chapter 12. In chapter 12, a
project location for design will be selected.
In chapter 13 and 14 the project location will be
analysed in to a greater extend. Here, local magnets are
revealed. The landscape characteristics of the former
mining landscape are examined in chapter 14.

Chapters 6,7,8 in part 2 (Theoretical Framework) are
exploring landscape architectural theory that connects
to our landscape architectural lens, guided by the
findings of chapter 3 and 4. Chapter 6, focusses on
different theories about spatial design for protection
of resource landscapes. Chapter 7 focusses on different
theories on spatial design for steering urban growth.
The theoretical framework supports the landscape
analysis and will provide guidelines and theoretical
concepts for design.

In the last chapter, in part 5, conclusions will be drawn
in order to answer the research question.

In part 3 (Exploring and understanding) we start to
analyse the Alibey basin in more detail. In chapter 9 we
explore the changes in the basin landscape, together

Part 4 will provide a detailed design strategy for the
project location. Landscape characteristics of the
former mining landscape, problems and potentials
from all scales, and present magnets will be combined
with design guidelines, gathered from the theoretical
framework into a design. This design will propose a
working landscape that combines a protected water
resource landscape with urban growth. In chapter 15
the concept of the design is explained, and in chapter
16 a water framework for the mining landscape is
proposed. New placed magnets in chapter 17 will steer
and guide urban developments which result is a plan
that protects and preserves fresh water resources, and
allows urban development. Findings from this design
will be used for implications at the larger scale in
chapter 18.
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3 Exploring the
urbanizing Landscape
3.1 Introduction
As the city is a complex adaptive system (section 2.4),
it is impossible to get a complete view on the elements
that steer and organize urban growth. However, on
the larger scale the strong effect of such elements
can become more clear. In this chapter, the way in
which urban growth results in a certain macro form is
researched in time. By doing this, one can get a better
feeling for the behaviour of the growing unplanned city.
Due to the in many ways desirable location, the city
experienced growth throughout history. During this
growth, the local natural landscape and different
parts of the city itself influenced the direction and
organization of urban growth. Like many fast growing
cities, Istanbul lacks a detailed planning stategy and
legislation. In this case, the local landscape and spatial
elements that are part of the city itself tend to have a
strong influence on the direction and organization of
urban growth. It is imporant to realize that there can
be many developments that influence urban growth.
This thesis will mainly focus on spatial elements that
steer and organize growth. Additional, non-spatial
developments are described when they can create
more complete picture. Here we consider changes
in policy, culture, demography, and economy, which
influence the organization of a city.
In this thesis the term ‘magnets‘ is used to understand
and depict the steering and organizing power of spatial
elements for the growing city. So, magnets are spatial
elements guiding and organizing urban growth. The
fact that the city is to a high degree steered by spatial
elements, makes these elements of special interest
for landscape architects and urban planners. Magnets
are not a precondition for urban development like
landscape resources. However, besides steering and
organizing urban growth, they can accelerate urban
growth. A subdivision will be made in the following
types of magnets: Geomorphological magnets, large
infrastructural magnets, and small scale magnets.
Geomorphological magnets:
In case of urban growth, geomorphological magnets
are characteristics of the underlying landscape that
attract and steer the direction of urban development.
It is important to distinguish between landscape
resources mentioned in the previous chapter, and
geomorphological magnets. Landscape resources are
assets from the landscape that are a precondition for
urban development. geomorphological magnets are
characteristics of the landscape that influence the
growing city, but are not a precondition for its existence.
For example: The concentration of urbanization around
the Golden Horn, a natural bay used as port and
trading place. The safe zones for earthquakes can as
well be considered geomorphological magnets. Since
the founding of the city, geomorphological magnets
played a major role for the macro form of the city. The
influence of geomorphological magnets diminished
when the city lost its landscape based character due to
globalization (see also section 6.3).

Large infrastructural magnets:
Currently, large infrastructural structures are planned
on a large scale by government and municipality. These
magnets are an important driver behind the changes
in the macro form of Istanbul, from the macro form
that emerged by geomorphological magnets. Large
infrastructural magnets are anthropogenic networks,
which are often not based on the underlying landscape.
Here we consider for example highways, airports and
logistic poles. This new anthropogenic layer added a
new layer with elements to the landscape that steers
and organizes the city. Hereby, the new infrastructures
can make previous inaccessible areas accessible. This
has a large impact on local small scale magnets, that
suddenly get ‘more closely’ connected to the growing
city. Here, ‘closely’ is in quotation marks, because
traveling time is often more relevant than the absolute
distance.
Small scale magnets:
When considering strong urban growth at a smaller
scale, locations with facilities like schools, mosques,
market places and roads are a magnet for development.
In case of ongoing growth, the locations of these
facilities determine the locations where a more compact
urban fabric will arise. Often this comes down to the
urbanization of smaller villages and their surroundings.
In this case, existing urban areas will become denser,
which has less impact on the city’s macro form.
When large infrastructural magnets are constructed
nearby, the attraction of small scale magnets can
increase significantly. Other examples of small scale
magents are areas with scenic views, and parts of the
natural landscape that are attractive because of their
possibilities for recreation. This are locations that will
attract development when facilities and infrastructure
are nearby.
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3.2 Growth guided by magnets:
Developments in the spatial organization of the growing city
Urban form of the historic centre developed by the
acting of many cultures, and started at the foundation
of Byzantium in 667 BC (Kubat, 2010). However, the
growth maps in the following section will show that
the majority of the city emerged in the past 60 years.
The maps will show how the urban macro form of
the city is influenced by different magnets during
history. Here, the shift from a city mainly steered by
geomorphological magnets to city mainly steered by
large infrastructural magnets, will become clear.
During history there were also several important social
and political transitions that had an effect on the
spatial organization. The mutual interplay of magnets
and different transitions can for a large part explain the
current macro form of the city. Schemes visualize the
different transitions. Here the shift from a compact city
to a fragmented city will become clear.
As we will see, the description of the growing city by
different types of magnets, and different transitions,
is not as straighforward as is described in this section.
First, magnets do not always strictly fit within one
category. For example, all large infrastructural magnets
will be based to some degree on the local landscape.
Although, it can help explaining the macro form of the
growing city. Second, the different magnets can attract
new magnets, strengthening local growth. Third, the
social and political transitions and the effect of an
magnet, can reinforce each other. This, and the fact that
the city is steered by both the local natural landscape as
parts of the city itself, underlines the complex adaptive
character of the growing city.

Sources for schemes and maps on macro form and
spatial organization:
Güvenc et al., 1996
Uzun et al., 2010
Galbraith, 2009
Uzun, 2001
Özdemir, 2011
Genis, 2006
Brueckner, 2000
Kalkan et al., 2004

Illustration 3.1: A magnet organises its surroundings,
nearby and further away
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>15th century – 14,000-500,000 inhabitants

Illustration 3.2: Constantinople

Istanbul’s location is situated on the South side of
one of the peninsula’s. This specific location has as
an attractive climate, and many possiblities for trade
along the Bosphorus, which connects the Black Sea
and Sea of Marmara. The bay of the Golden Horn is
an geomorphological magnet for development of
an important harbour and associated urban growth.
Although sea trade was by far the most important,
also land trade routes existed, which converged at this
location. During this period Istanbul (named Byzantium,
and later Constantinople) was one of the largest cities
in the world.
In this period, the city was organized by religion and
ethnic background, without a division between rich
and poor (illustration 3.4B). All goods were traded on a
central market place. The Islamic, Jewish and Christian
neighbourhoods were the most abundant. All these
neighbourhoods had their own facilities, except for the
market place. The market was a central place where all
citizens can meet and trade.

19th century – 500,000 inhabitants
The city has grown along the Bosphorus, a strait which
gained increasing importance as a trade route. Different
locations suitable for harbours are developed, and boat
connections between the European side and Asian side
are intensified.

Illustration 3.3: Dusk on the Golden Horn - Ivan
Aivazovsky, 1845

Around 1870, the city organized by religion and ethnic
background gradually changed towards a city organized
by division by social class. A person’s wealth became
more important than a person’s religion, resulting
in a city where the wealthiest persons live in the
neighbourhoods with the best facilities and the most
scenic landscapes. The central place is still the market
place, which is converted into a commercial centre
(illustration 3.5.B) Besides the trade of goods also the
trade of services becomes important.
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> 15th century
14,000 - 500,000
inhabitants

Illustration 3.4B: a
compact city organized
by religion and etnic
background, with a
central market place at
the center.

Market place

Illustration 3.4a: Development near the golden horn, along water trade routes

City organised on basis of
religion and ethnic background

19th century
500,000 inhabitants

Illustration 3.5B: a
shift towards a city
organized by social
class

Commercial centre

City organised on basis of
wealth
Illustration 3.5a: Development around the golden horn, along the bosphorus
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1950 – 1 million inhabitants
An increase in boat connections along the Sea of
Marmara has caused a further expansion of the city.
The expansion is shaped by the occupation of the flatter
areas in the South.
Till 1950, the urbanisation rate has been relative
low. From the 1950’s rapid urban growth caused by
immigration results in a strong increase in informal
settlements (gecekondus) that surround the compact
historic city.
Illustration 3.6: Cars appear in the streets, 1950

1970 – 2 million inhabitants

Illustration 3.7: Changes in the urban fabric in Barbaros,
1950

Illustration 3.7: 1st Bosphorus Bridge (Boğaziçi Köprüsü),
1973

Illustration 3.8: Creating a polycentric city, 1980

The first highway is constructed, which is part of the
Trans-Europe Motorway (TEM). The first Bosphorus
bridge connects the European and Asian side in
1973. Since the car became an important method of
transport, this large infrastructural magnet became
increasingly important for the steering and organizing
of development. In contrast to the Bosphorus and its
North-South orientated sea trade routes, the highways
are orientated in an East-West orientation in order
to connect the peninsulas and their hinterlands.
The construction of the first Bosphorus bridge is
accompanied by an strong growth of the city. The
northern side of the province remains less developed
due to the colder and wetter climate, and the more hilly
landscape.
As can been seen in the scheme (illustration 3.10B),
most of the urban growth consists of informal
neighbourhoods. In 1960, it has been decided to
formalize and upgrade some of the earliest informal
settlements. This means that sewers and better roads
are constructed here.
Around 1970, large suburbs were added to the picture
to give an alternative for wealthy people that want to
escape the crowded city. In the inner city there were
traffic and parking problems, pollution, and insufficient
greenery and play areas (Oktay, 2009). From this period
the suburbanization process starts. The suburbs are
constructed near forests, and along the Bosphorus.
Large-scale industrial areas arise in the periphery, near
the important infrastructural nodes.
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1950
1 million inhabitants

Illustration 3.9b:
Informal settlements
surround the historic
city

Illustration 3.9a: Developments along the Sea of Marmara

Gecekondus (informal
settlements)

1970
2 million inhabitants

Illustration 3.10b:
Suburbanization and
large scale industry

Suburbs for the wealthy
people/ gated communities

Illustration 3.10a: New highway and Bosphorus bridge strengthen development in West-East direction

Industry
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1990 – 6,5 million inhabitants
There is a strong increase in large infrastructural
magnets: the expansion of the highway network, and
the construction of the second Bosphorus bridge (1988).
The expanding city continues to follow this network in
the East-West direction, while the Bosphorus gradually
loses is importance as a trading place. Although the
large infrastructural magnets have another orientation
than the orginal sea routes, the highways still tend to
avoid the hills in the North.

Illustration 3.11: 2nd Bosphorus Bridge (Fatih Sultan
Mehmet Köprüsü), 1988

Around 1980 policy was aimed at creating multiple
commercial and financial Central Business Districts
(CBDs) to relieve the increasingly crowded historic
centre. These CBDs, connected to the highway
network, were an important magnet for many new
developments: A polycentric city is created.
A gentrification process characterizes the period from
1990: a reappraisal of the old city attracts wealthy
people to the historic centre. Wealthy people move to
the historic centre, while the low income classes are
often forced to move. At the same time, there is an
outward trend of wealthy people to gated communities,
often far from the city centre. Low-income immigrants,
and low-income households that are forced to move,
are housed in social housing projects at the edge of the
city. In informal settlements houses are demolished to
make room for social housing projects. These largescale social housing projects are initiated and regulated
by the state (TOKI) and the Metropolitan Municipality
Institution of Istanbul (KIPTAS).

2000 – 8,5 million inhabitants

Illustration 3.12: Strong increase in highway network

Urban expansion along the highways continues.
The gentrification process is accompanied by a
simultaneous trend of suburbanization, often by
creating gated communities Starting in 2002, the
AKP government undertook radical reforms of TOKI,
turning the Housing Development Administration into
one of the most important actors in housing and urban
transformation processes. The location of these mass
housing projects is on the edges of the city (illustration
3.14B). The low land values and the ease in which the
land can be achieved, are important attractors for the
developers of TOKI. In this last case, the inhabitants
have very little options for choosing their place to live.
This development contributed to the fragmentation of
the urban fabric.
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1990
6,5 million inhabitants

Illustration 3.13b:
Central Business
Districts and TOKI’s are
added to the picture.
The arrows show the
gentrification process.

Commercial and financial
Central Business Districts

Illustration 3.13a: A strong increase in highways

Social housing (ToKI)

2000
8,5 million inhabitants

Illustration 3.14b:
More TOKI’s emerge at
the city edge.

Illustration 3.14a: developments along the highways in the West and East

48

Master Thesis - Steering protective growth

2010 – 13 million inhabitants
Urban expansion along the highways continues. A new
highway in the Northwest, provokes a strong increase in
developments in small villages in the hilled forest area.
Here, the large infrastructural magnets start to make
local small scale magnets accessible for large scale
developments from the city.

Illustration 3.15: Construction D010 in the northern
forest, 2008 - present

The trend of suburbanization, created many suburbs
and gated communities near the forests and along
the Bosphorus. The tend of simultanous gentrification
resulted in large scale redevelopments in the city
centre. In this process, many low-income households
have been moved to TOKI projects at the city edge, and
to neighbour municipalities. The combined processes
of the last decades resulted in a fragmented city,
with a loose urban form, and segregation based on
class (illustration 3.17B). Kubat states that the rapid
population growth of Turkish cities has led to the loss
of many traditional quarters and characteristic urban
house traditions. A model of mass housing has replaced
those, in which no consideration is given to family
structure or neighbourhood organization (Kubat, 2010).
“Turkish cities were unprepared to face the demands
of the twentieth century, with the net result that as
modern cities encroached on traditional Ottoman
structures, they destroyed whatever was valuable or
worth preserving in them” - Turkish Architect Sedad
Hakki Eldem (1987,269) in (Oktay, 2004)

Illustration 3.16: Earthquake Izmir, 1999

In 1999, an earthquake struck İzmit on a distance of 75
km from Istanbul. The next earthquake is expected to
be situated in a more Eastern part of the Anatolian fault
line. This earthquake will take place in the near future,
close to the Istanbul center. An urban transformation
project has been launched, to prepare Istanbuls
buildings for the earthquake. Erdogan Bayraktar, the
minister of environment and urban planning mentioned
that over half of Istanbul’s buildings needs to be rebuilt
(Hurriyet Daily News, 2012). The urban transformation
project is a geomorphological magnet for many
gentrification projects in the city centre, a magnet for
wealthy people. People from these neighbourhoods are
often housed in mass social housing of TOKİ.
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2010
13 million inhabitants

Illustration 3.17b: A
fragemented urban
organization

Illustration 3.17a: New highways in the North of the province, smaller villages start to grow.
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3.3 Projected urban growth without vision
2030 – 20-22 million inhabitants

Illustration 3.18: Visualization new channel

Illustration 3.19: 3rd Bosphorus bridge

Illustration 3.20: Projected third airport inside the forest
belt

Illustration 3.21: New one million city near the black sea

The present population growth is projected to reach 2022 million by 2030, which would constitute an increase
of around 10 million. Metropolitan autorities state that
this increase will be a disaster for the liveability of the
city, and state that the growth should be limited to a 1617 million by 2030. How this growth should be limited is
unclear. In fact, the current projects are only expected
to excellerate population growth. Since Prime Minister
Recep Tayyip Erdogan introduced his idea for his ‘crazy
plan’, speculation for large scale developments has
only increased. The proposed plan has to make Turkey
an economic superpower between Europe and Azia.
The plan consists of a new channel, also knows as the
second Bosphorus, which will be a faster and paid
gateway between the Black Sea and Sea of Marmara.
Together with a new harbor, third airport, business
parks, A one million city near the Black Sea and the
largest logistic hub of Europe, the economic center will
shift from Istanbul to the North-West. As well, this is a
location that is less vulnerable during an earthquake.
A third Bosphorus bridge close to the black sea will
make sure that traffic coming from Anatolia will not
go through Istanbul’s centre in order to reach this new
economic center. This bridge will be finished by 2015.
One might argue that here we can see a vision.
However, the crazy plan is soley based on a economic
vision, and will work against the objective to limit
Istanbuls growth. The new Bosphorus bridge will
attract many new developments, just like the first and
second Bosphorus bridge did. Illegal building activities
and a large migration flow will not take account of
vulnerable ecologic areas that the Turkish State hopes
to preserve. This means that urban development will
again grow towards the North, into the forest belt. It
is the population spread towards the North that is the
real issue: the treatening of the water resources and
forest belt can have devastating consequeses for the
livaebility of the city.
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2030
Projected urban growth
20-22 million inhabitants

Illustration 3.22b:
Expansion of TOKI’s,
gated communities
and suburbs.

Illustration 3.22a: New highways, crazy plans, and earthquake risk, will push developments to the North of the province.
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4 Exploring the forest belt
4.1 introduction
Istanbul is situated on a unique geographic location.
Not only important land and water trade routes
converge at the site, it has also an important ecological
value. The map of South-Easth Europe shows large scale
forest connections (forest 50-100% share of land area).
Here it becomes clear, that the Istanbul province is not
only an important economic link between Europe and
the Middle-East, but also an ecological. The important
ecological role of the forest belt can be illustrated by
the fact that many migrating birds from Europe use the
forest and the large lakes as a resting place during their
migration (Aksoy, 2010). The Bosphorus is one of the
main migration routes of birds traveling between the
Northern and Southern hemisperes (Geymen and Baz,
2008). On a smaller scale, this ecological connection is
recognizable on the Istanbul province map in section
1.5 on page 18 as the forest belt in the North of the city.
The forest belt is by far the most important resource
landscape for the city: It provides several crucial
resources and services, which are described in this
chapter.

4.2 Landscape service provided by the
forest belt
Air quality and climate
Two climate zones, the Mediterranean climate and the
Black Sea climate zone, meet at the Istanbul province.
The climate transition zone between two climate zones
is an important contributer to the ecological value of the
landscape. The black Sea climate zone is characterized
by heavy rainfalls, a large humidity and lower
temperatures, transported by winds from the North.
Orographic lift causes high precipitation in the Northern
part of the province, the location of the forest belt. The
South side of the province faces the Sea of Marmara,
and is influenced by the Mediterranean climate. This
climate zone is characterized by less rain, and higher
temperatures. Especially in summer, most of the wind
comes from the North-East direction, cooling the city
with fresh air from the forest. Forests are are playing an
important role in the control of air quality and climate
control. (Nowak, 1994) Fresh air supply is crucial for the
city, which is increasingly threatened by high emmision
levels. At warm days with low wind speeds one can see
smog above the city. As indication, in most parts of the
city particulate matter rates surpase the EU permissible
value on a daily basis. (Unal et al., 2011)
Materials
The forest belt is a provider of building materials for the
city. Wood from the forest was, and still is, used in for
example houses and furniture. Today, many buildings
are constructed from concrete and steel.
Water
Clean water is crucial for a liveable city. Although tap
water from the basins is potable, due to is chlorine
taste, most of the drinking water is imported from

mountain areas. Fresh water from the basins is used
for washing, showering and cleaning. The forests are
able to prevent erosion, to reduce peak run-off, and to
purify the water that flows to the reservoirs. A reduced
forest area will result in a decreased water quality in
the basins, stronger erosion, and as well high peak
discharge at heavy rainfalls. From the viewpoint of
the city’s fresh water resource, the forest is the most
valuable part of the landscape.
Recreation
Turkish people attach great importance to their forests
as recreation areas. The city of Istanbul lacks large
parks and green areas. Although the Bosphorus Strait
provides the Istanbulites with a scenic water landscape,
due to its urbanized character, few green spaces and
the high current of the water, the strait gives only few
options for recreation. Therefore, many Turks use large
recreation areas in the forests. These areas are provided
with (picnic) benches and routes through the forest.
In the intermezzo on page 55 we shortly describe our
experiences of the forest recreation areas, and the
other recreation and meeting places of Istanbul.
Invisible functions
The forest undertakes many diverse ‘invisible‘ functions
like conservation of the soil, and the provision of
nutrients to underground water resources. Therefore,
from the viewpoint of sustainability, these areas
are indispensable for continuity of urban life and for
increasing the quality of life of people. (In, 2008)
Due to its geographic location and a gradient inbetween
two climate zones, a rich biodiversity characterized the
Istanbul forests. Istanbul has for example a very diverse
vegetation that counts more then 2500 different plant
species. This amount is a quarter of all the plant species
of Turkey. Also, many species are as endemic for the
peninsulas of Istanbul. (Tockan, 2007). Although people
often acknowlegde the value of biodiversity, there
seem to be very few direct resources and services
for the city that can be connected to biodiversity. A
service that can be connected to biodiversity, is for
example the pollination of different crops by different
insects. Agricultural areas near the forest belt profit
from this service. It is important to realize that most
services of the forest belt, like water purification and
climate control, are only provided by the forest belt
when its ecosystem is relative stable. When parts of
the ecosystem are disrupted, the forest belt might lose
these services. This can happen by fragmentation of
the forest, or by removal of important species in the
ecosystem.
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Illustration 4.1: Impression of the forest belt in the North of Istanbul

Istanbul

Illustration 4.2: Forested areas in South-East Europe (forest 50-100% share of
land area), and the migration route of the Stork. Many migrating birds follow
a similar route. (European Forest Institute, 2012)
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4.3 Underneath the forest belt
There are also resource to be found underneath the
forest belt. Coal, marble, and different kinds of minerals
are exploited for energy production, industrial purposes
and for trade. During history, large parts of the forest
belt have been destroyed by open-pit mining and strip
mining. These disrupted landscapes are an important
subject in this thesis, and will be analysed at a smaller
scale in chapter 14.

4.4 Threats for the forest belt
The forest has a crucial function in providing high
quality fresh water to the city. This is the most direct
resource provided by the forest, and also considered
crucial for the liveablity of the city. In this thesis, the
focus will be mainly on the forest as provider of services
that improve the quality of the water (system). The
forest belt is still a strong ecosystem, due to its nonfragmented character. Continuity of the forest belt
is crucial to maintain quality of the forest ecosystem
and the resources it provides. However, the forested
areas face threats that are causing them to disappear
at a rapid rate (Geymen and Baz, 2008). In the coming
decades, urban development, fragmentation and loss
of quality of the forest belt are the most important
threats for the forest. Large infrastructural magnets,
like highway connections and airports, are placed in the
forest, and will attract many new developments. These
will fragmentize and reduce forest area, which will
have major impact on the stability of the ecosystem,
and therefore its services for the fresh water resource.

Illustration 4.3: Ancient houses are built from wood from the forest belt

Illustration 4.4: Picnicking is a popular activity in the forest
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Intermezzo: Recreation areas in Istanbul
During our stay in Istanbul, we visited several recreation
areas in the forest. These recreation areas can often
be found around small lakes inside the forest. Many
citizens of Istanbul travel by car towards these areas
to barbeque or picnic. Citizens often come in larger
groups, like families or groups of women with children.
Schools also use the areas as playground. Often, a small
fee has to be paid in order to enter these recreation
areas. Especially in the weekends, these places can be
very crowded. This can be explained by the fact that
city lacks large parks and green areas. The available
small parks are literally resting places in the crowded
city, which are full of people. It appeared to us that
walking is an important activity in public spaces, and
that Istanbulites are used to relative long distances
for walking. In the public spaces, small elements like
stairs, walls, a local shop, small restaurant or teahouse
can be triggers for meeting places, especially when
shade is available. Also landmarks can be a trigger for
meeting places. Often, these public spaces are used by
men, because they are spending more time outside the
house then women. The largest public space within
the city is formed by the watersides of the Bosphorus.
The Bosphorus brings cool and fresh air into the city.
Along the Bosphorus, several small parks can be found,
which offer beautiful views on the city. However, the
Bosphorus is often not accessible, or accompanied by
a large road. This is especially the case at the European
side. So, when people want to recreate in a green
place they will have to travel to the forests. Another
option are the popular Princes’ islands off the coast of
the Anatolian side. Both options are for most people

more than 2 hour trip to get there. Still many people,
including us, think it is worth the trip to temporarily
escape the crowded city. The Princes’ islands are car
free and many beautiful villas are spread over the
islands. The main activities are swimming, sunbathing
at the rocky beaches, and dining at the sea side at one
of the local restaurants. Horse coaches are next to
walking the main way of transportation, which provides
even a higher contrast with the city. These islands are
also the only place where you can see people biking,
because in the city itself this is considered dangerous.

Illustration 4.5: The Princes’ islands in the sea of Marmara are an important recreation area for the citizens of Istanbul.
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Intermezzo: The Ancient water system
Fresh water has always been a limiting resource for the
city of Istanbul (Crow, 2008). Far before the expanding
water system of dammed reservoirs was constructed, a
totally different water system existed. In this intermezzo
we will take a look at this ancient water system, from
which structures are still visible in the city.
“Although in many ways an admirable
location, the site of Constantinople
lacked good local sources of fresh
water” - (Crow, 2008)

In ancient times the Romans, and later the Ottomans
build large constructions for bringing clean drinking
water to the city which is now known as Istanbul (Crow,
2008).
During the first years of the city establishment the
whole water supply was met by groundwater resources.
The source of water consisted of several water springs
in Thrace, to the west. Aqueducts and water channels
transported water from these springs to the city, and
were sometimes more than 250 km long (Crow, 2008).
Later in the Roman and Byzantian periods, people
experienced with the construction of various small
surface dams, to create reservoirs in the forests to catch
rain water. Some of these dams are still in use today.
The water transport system around ancient Istanbul
became even larger than the transport system around
Rome. Water that was brought to the city by aqueducts
and channels was collected in large underground
reservoirs (illustration 4.6). In this way, the city had
enough water during sieges. Near these reservoirs, and
at locations where clean fresh water entered the city,
distribution stations were build. From here fresh water
was divided among the many fountains throughout
the city. Each district had its own fountain providing
fresh water for the inhabitants. These fountains where
located on squares and other central points and were

Source

Transport

Illustration 4.6: Ancient water system

an important meeting points for people. The ancient
waterworks were the center of the old city and were
designed with a lot of ornaments. “To the resident
emperors, the water supply was not simply a functional
requirement for sustenance; it was a symbol of wealth
power and continuity.”{Bono et al., 2001) This vision,
large investments and the ingenious craftsmanship
resulted in a water system that was aesthetically
pleasing, and clearly visible in the urban fabric. Many
relics of the ancient water system are still visible all
over the Istanbul province. Some old reservoirs in the
forest of Istanbul are still intact, and also small parts
of the aqueduct system are still visible in the city.
Most of the underground reservoirs are lost, but the
reservoir near the Hagia Sofia is still exists and open
for visitors. Distribution centers are as well present in
modern Istanbul. For example, the most important
traffic square in Istanbul is called Taksim Meydanı.
This means ‘divide square’ and was one of the largerst
distribution stations in the ancient water system. Many
of the old fountains can be found on the squares of the
old districts. Unfortunately, most of the fountains do
not provide water anymore.

Storage

Distribution

User
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5 Conclusion:
cutting the life lines
During history, different spatial elements steered
and organized urban development in Istanbul. Today,
especially Infrastructure works as a strong magnet for
urban development. However, there are also magnets
that only attract certain target groups. One can think
of the presence of facilities like schools, and highly
specialized areas of commerce or industry. For wealthy
people, the costs of transportation are of minor
importance. Environments like the historic city center,
the forests, and locations along the Bosphorus work as
a magnet for the wealthy. Here, scenic views and local
recreation areas might determine the attraction on a
smaller scale. With time, large infrastructural magnets
became increasingly important for urban growth.
However, large infrastructural magnets, like the third
Bosphorus bridge and connecting highways, often
neglect resource landscapes, like the forest belt.

“A third bridge over the Bosphorus
really means a death sentence for
this city,”
Besim Selçuk Sertok (Chamber of Forestry Engineers in: the
documentary Ekümenopolis

When investigating the benefits of the forest belt, it
appears that it has not only an important function in
the water system. The forests provide in many benefits
for the city: e.a. recreation, climate control, maintaining
the condition of the soil, and provision of different
materials. However, many of the resources and
landscape services provided for the city are indirect or
invisible. When new large infrastructural magnets are
constructed in the North of the province, many new
developments will be attracted in the forest belt. This
means that not only the water resource is at stake, but
also many other resources and services provided by the
forest belt that make the city liveable.
The situation where Istanbul is in, can be described by
the metaphor of the Intensive Care. The city is kept
alive by different supply lines, i.a. providing food, water,
and climate control. Now, these life lines are being cut
by the city itself, when urban expansion will continue
in the same way, and at the same rate as nowadays is
the case.

Illustration 5.1: Istanbul can be seen as a person depending
on infusions, cutting its own life lines.
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6 Ecological understanding in a
changing society
6.1 Introduction
In the following chapters, landscape architectural
theory will be explored in order to find strategies for
landscape protection and the steering of unplanned
urban development. This research will be largely
focussed by the landscape architectural lens defined in
chapter 2, the strong effect of magnets (chapter 3), and
the invisibility of landscape services of the forest belt
(chapter 4).
To understand how a landscape resource as vital as fresh
water can be at stake, first one has to see the landscape
as a form of human adaptation to his environment. In
this section the position of natural landscapes and
resource landscapes within society will be made clear.
Cohen and Koh (Cohen, 1968; Koh, 1978) state that the
design of landscapes and cities is a cultural practice
that reflects the adaptation of humans to their local
biophysical circumstances. For a long time in history,
the local biophysical circumstances determined the
appearance of culture, and thereby the appearance of
our landscapes and cities. As we will see, the process
of globalisation has a major impact on the organisation
of society. Local biophysical circumstances become less
important than the global market. This development
is reflected in landscapes, cities, our identity, and in
the way we think about nature. The potential of the
landscape architecture practice for resource landscape
protection is discussed.

6.2 Culture as strategy of adaptation to
the local landscape
When travelling the world, one will encounter a
wide variety of societies. Societies can differ in their
worldview, cultural practices, norms and values. Like
all species, humans are physically adapted to their
environment. Clayton and Myers state that: “Humans
can be distinguished as a species by reduction of
mental specificity and an increase of general mental
processing”(Clayton and Myers, 2009). In other words,
the ability to learn, is an distinctive characteristic of
humans. Learning and transmitting knowledge is a
well-developed human trait to adapt to challenging
environments. When considering the characteristics of
culture composed by Nigel Holden (box 6.1), it becomes
clear that also culture is learned and passed on from
one generation to the following. In this view, culture can
be seen as a strategy of adaptation to local biophysical
circumstances (Cohen, 1968; Koh, 1978).
By this process of adaptation, a population is able
to make effective use of the environment’s energy
potential (Cohen, 1968; Pulselli and Tiezzi, 2009).
The energy potential of a landscape can be conceived
in a broad way. The energy potential can be goods
and services like food, fuel, heat and materials, also
referred to as: landscape resources. During history
people have intervened in natural landscapes in order

to use the energy potential as efficient as possible.
Resource landscapes emerge from natural landscapes
when they are specifically designed to optimize the
use of landscape resources. Gaining more freedom
and efficiency and being less dependent from the local
biophysical habitat can be conceived as the implicit goal
of a culture. The pursuit of this goal is an equivalent
to the struggle for survival, relevant to all species. The
primary forms of adaptation of a culture are subdivided
in its ‘technologies’, ‘political organizations’, and its
‘economic organizations. The technologies reflect
to the total of knowledge and techniques available
in a culture to utilize the landscape resources in the
local landscape. Istanbul’s aqueducts are an example
of an early-established technology to utilize the high
quality water resources of the surrounding landscape.
When cultures use technologies to utilize landscape
resources, it means that the design and appearance
of ancient cities depend to a high degree on the local
landscape. For instance, building techniques can be
seen as a way to efficiently make use of local materials
to create shelter. Political organizations of a culture are
formed by social institutions and organizations, which
make use of culture’s techniques. Political organizations
range from small organizations, like households, to
larger organizations on the regional and national level,
like municipalities and states. When society became
more and more industrialized, economic organizations
became important to organize the economic systems.
Culture can change with time, due to new techniques
and systems to extract resources from the biophysical
habitat. Cohen states: “Man (...) has sought to free
himself from the restrictions and limitations of his
habitat. This is the mainspring of cultural evolution.
However, it must be borne in mind that although people
may welcome technological innovations that provide
them with increasing mastery over their habitat, they
tend to resist the necessary accompanying changes in
their organization of social relations” (Cohen, 1968).
This means that it is hard to change a culture, due to a
complex web of established social relations. Together
with existing techniques, institutions, established
values, laws and religion they tend to inhibit rapid
changes. It is important to realize that these ‘stabilizing
forces’ of a culture will counterwork the introduction of
every new technique or political system.

6.3 Landscape services and culture in a
globalizing world
Besides design as a cultural practice that reflects the
human adaptation to the local landscape, there is
a current development that might have a stronger
impact on the appearance of our cities and landscapes.
It is the process of globalization that leaves visible
marks in urban and landscape design practices. In
today’s globalizing society, landscape resources are
exploited and traded worldwide. Political and economic
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Box 6.1: General characteristics of culture
(Holden, 2002):
1)
2)
3)
4)

Culture is produced by the past actions of a
group and its members.
It shapes a groups behaviour and influences
their perception of the world.
People in this group share a set of ideas
and values that are transmitted by symbols.
Culture is learned.
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organizations have joined together to construct a global
market. By using global resources the relations to the
local landscape, and a culture’s adaptations to this
landscape, are often lost.
In ancient cities, a strong relation can be found between
the local landscape and the technical adaptations
towards it. In the Istanbul province, the location of
old towns is often related to fertile grounds in the
valleys near a water stream. Other relations that can
be found are the occupation of defensive positions,
and occupation of locations along trade routes. At
the smaller scale, one can see that materials used
for construction works are also related to the local
landscape. Since large forests were abundant in ancient
Istanbul, many of the old houses are made of wood.
Globalization created a world market, giving access
to global resources. At the same time knowledge
increased. This did not only bring new building
techniques and materials, it also contributed to
globalization and exchange of knowledge. Globalization
resulted in the use of many foreign materials in our
cities and landscapes. Simultaneously, it narrowed
down a city’s focus to the large-scale production of only
a few landscape resources and products, which could
be traded on a world market. Often, this meant that
only a limited set of landscape resources is exploited,
while many other potential landscape resources are
neglected or undervalued.
In natural landscapes, where landscape resources are
barely used, globalization drives the rapid conversion
of nature into economically more valuable landscapes.
With globalisation in mind, one can also understand
that not only natural landscapes are at stake, but also
resource landscapes like fresh water basins. Since all
landscape resources are available on a world market,
resource landscapes are interchangeable for all kinds of
other economic activities. In many urban regions, the
process of globalization has led to significant changes
in the urban context by creating city regions and megacities (Van der Velde, 2010), like Istanbul. Cities are
now constructed from -and depend on- resources
and elements that come from all corners of the world
(Hajer et al., 2001). The process of globalization made
society able to create more freedom, efficiency,
mobility and spare time. Given the fact that different
design disciplines tend to follow the globalizing trend
in society (Reijndorp, 2006; Koh, 2007), globalization
also creates unrooted cities (Hester, 2006). In unrooted
cities, the large amount of freedom for design allowed
the ignorance of local landscape processes and culture.
The understanding and embedding of the local natural
landscape and services became less and less important
in daily life.

Illustration 6.1: Many of the new buildings in the
background depend on materials from a world market
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“Traveling, you realize that differences are lost: each
city takes to resembling all cities, places exchange their
form, order, distances, a shapeless dust cloud invades
the continents.” – Calvino
The same developments can be observed in the urban
edge and new housing developments of the Turkish
cities. The majority of the urban landscape, including
parks and open spaces, has been influenced by a
global design standard, that denies a sense of place.
Neighbourhoods miss an appropriate urban density
and a right balance between open space and built-up
area. Also, the ecology of the underlying landscape is
ignored. This has as a result that inhabitants are not
able to develop a sense of belonging (Oktay, 2004).
Globalization is accompanied by large population
growth, especially in urban regions. The Millennium
Ecosystem Assessment puts forth that “human wellbeing, by several measures and on average across
and within many societies, has improved substantially
over the past two centuries and continues to do so.
The human population in general is becoming better
nourished. People live longer, and incomes have risen”
(Millennium Ecosystem Assessment, 2005). It is crucial
to realize that the increase in population in combination
with an increase in general well being, is done at the
expense of many of Earth’s ecosystems. This worldwide
degradation of ecosystems is now starting to influence
life: “In part these gains in well-being have been made
possible by exploiting certain ecosystem services,
sometimes to the detriment of the ecosystem and its
underlying capacity to continue to provide these and
other services” (Millennium Ecosystem Assessment,
2005). The degradation revealed the importance
of many indirect and invisible services provided
by ecosystems of natural landscapes. The earlier
mentioned landscape resources seem to be dependent
on services of the natural landscape: the ecosystem
services. Ecosystem services are roughly defined as: the
benefits we draw from the biosphere (Roling, 1997).
The Millennium Ecosystem Assessment subdivides the
ecosystem services into four types:
Supporting
		
		
		

Increased biodiversity, habitat,
soil formation, ecological memory,
seed dispersal, pollination, and
storage and cycling of nutrients

Cultural		
		
		

Recreation, enhancement of
property value, community 		
cohesion, source of knowledge

Provisioning

E.g., food, water, fuel

Regulating
		
		
		

Noise reduction, modulation
of temperature, removal of air
pollution, protection of water
quality, etc.

For an efficient use of landscape resources, it is crucial to
take into account the supporting, cultural and regulating
services of natural ecosystems. One might notice that
the provisioning ecosystem services and the earlier
defined landscape resources seem to be equivalent.
In this case the distinction is made by the fact that
the provisioning services of an ecosystem are hardly
used by society, while landscapes providing landscape
resources are specifically designed to do so. There
are many ‘service concepts’ that attempt to describe
this kind of services of landscapes for society. These
services concepts express the connection between
physical elements (like ecosystems or landscapes) and
human values (Termorshuizen and Opdam, 2009). With
time the perception of this connection, and hence
the denomination can change. When considering
the position of culture in the Millennium Ecosystem
Assessment, one can see a change in the perception of
culture. At the start of this section, culture was defined
as a strategy of adaptation to the local landscape; a
strategy for survival. In contradiction, the Millennium
Assessment defines cultural services as one of the
four types of services provided by ecosystems. In
other words, cultural values are put forward as an
argument for protecting ecosystems. Globalization
pushes culture as a strategy of adaptation aside. The
rapid development towards a global society, is taking
away a cultures connection to the local landscape.
As mentioned before, there is a resistance toward
this development due to the stabilizing forces within
culture. This resistance manifests itself in the Millenium
Assessment: By the definition of cultural services of
ecosystems, the connections between landscape and
culture are used as an argument to provoke a stronger
protection of natural landscapes and their ecosystems.
When these connections are preserved, this acquires
less cultural change. Today, culture is no longer seen
a strategy of adaptation, but culture is conceived as a
value important for people’s identity. As we will see in
the next section, identity is not only influenced by a
globalizing and urbanizing world, it also plays a key role
in landscape and ecosystem protection.

6.4 Landscapes as a part of identity
In an urbanizing landscape the appearance of the
landscape transforms rapidly. Question is how this
change influences its people’s identity, and their
affiliation with local landscapes. According to Clayton,
identities are frameworks for organizing information
about a person (Clayton and Myers, 2009). There exist
multiple identities, whose prominence varies in time
and situations. William James subdivided identity in
material, social and personal aspects of the ‘objective’
self (James, 1892). James did not mention landscapes
as a part of the material self. Although, he did clearly
recognize that a sense of self is derived from elements
outside the person as well as those inside (Clayton and
Myers, 2009). Identities affect the way we respond to
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the world. Clayton states that connections to identity
are a strong motivator: if something is part of your
self-definition, you will invest in protecting it, as well
as to present it in the best possible light. This means
that when a person identifies himself with a local
landscape, this person is willing to protect it. This
protection is strongly needed in the natural landscapes
and resource landscapes near growing cities.
Research on natural landscapes shows that people who
identify themselves strongly with natural landscapes,
often had special relationships with nature when they
were children (Clayton and Myers, 2009). Another
important motive for identification with natural
landscapes, are family role models that respect the
natural environment. (Chawla, 1998; Degenhardt, 2002;
Zavetoski, 2003; Wells and Lekies, 2006). According to
James, identities are outcomes of our experiences,
and evolve due to new experiences. This is essential
in the light of fast urbanization. Namely, the process
of strong urbanization suggests two different groups of
people: A smaller group of people that have lived in
the landscape before population growth, and a relative
large group of immigrants. The smaller group of original
inhabitants experience large alterations of the local
landscape, often a degradation of natural and resource
landscapes. So, in the eyes of original inhabitants,
the local landscape is under pressure. Clayton states
that instability of the environment may have a lasting
impact on the identity of children growing up in such an
area. In contrast, for adults the negative experiences of
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environmental loss can make an environmental identity
stronger or more salient. (Kempton and Holland, 2003).
However, it is important to notice that in case of strong
urbanization, only a small part of the population has
an identity that can contain the local landscape. The
large group of immigrants often does not have an
identity containing the local landscape. When people
don’t see those landscapes as a part of their identity,
there will be no strong motivator for protecting it. To
build an identity containing the local landscape in order
to create support for protection, the new inhabitants
should be able to experience those landscapes. So,
when the natural – and resource landscapes cannot
be experienced by the large group of immigrants,
those landscapes are threatened even more than
one would expect from urbanization process alone.
Namely, the impossibility to build an identity containing
those landscapes will result in even lower support for
protection. This shows the importance of involvement
of people in the natural - and resource landscapes in
the growing city. In the next section will be explained
how we can use design to connect immigrants with
nature – and resource landscapes, in order to build
support for protection.

6.5 Creating affiliation with resource
landscapes
The position of nature in society always had, and still
has a strong influence on design of our landscapes and
cities. For this reason, design tends to reflect society’s
values and needs with regard to nature. When
considering today’s global ecological crisis (Millennium
Ecosystem Assessment, 2005), it becomes clear that
actions have to be undertaken. Actions should not only
trigger changes in the political and economic systems.
Also, new techniques for constructing cities and
landscapes have to be developed in order to protect
the resource landscapes.
Education
Given that established social relations and values within
society often counteract large changes, there is a need
for ecological understanding (Hill et al., 2002). Clayton
states that preserving natural landscapes is important
to protect landscape resources. More importantly, he
affirms that it may be equally important to increase
ecological understanding by reconnecting people with
natural landscapes in urban settings. By creating this
ecological understanding, natural landscapes will be
stronger protected (Clayton and Myers, 2009). A way
to create environmental understanding is by education.
“Ecological function is not readily recognizable to those
who are not educated to look for it” (Nassauer, 1995).
Education can change the attitude towards nature and
the resources it provides. Landscape design can be used
to educate people. By designing a resource landscape
in a transparent and readable way, its users will get

Illustration 6.2: Lake Whitney Water Treatment Plant
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insights in its functioning and its importance for the
city. An example of an educational landscape is the Lake
Whitney Water Treatment Plant (illustration 6.2). This
landscape is designed as a microcosm derived from the
regional watershed. The humanely scaled terrain invites
people to experience the land from the perspective of
the water that flows through it. Breuste states that
planners are often confronted with a wide-spread nonacceptance of indigenous vegetation. This is mainly
caused by a lack of popular information: “Providing
better information on urban nature and education
could support a more proper use of different green
areas adapted to the sensitivity of the sites” (Breuste,
2004). The non-acceptance of indigenous vegetation
might also have a connection to cultural traditions that
developed by agricultural practices to survive (Breuste,
2004). Given that culture is learned, this means that
children do not have such a cultural barrier to use
nature. This shows the importance of early ecological
education for children on natural landscapes near cities
(Trepl, 1980, Trepl, 1983, Trepl, 1988, Trepl, 1991, Trepl,
1992). For children, socialization and learning basic skills
in natural environment are an essential component for
heaving positive relations towards nature (Bixler et al.,
2002).To rise ecological understanding by adults, they
should have access to knowledge on the importance
of the natural landscape and its treats (Clayton and
Myers, 2009). When adults understand its importance
and support its protection, adults can fulfil a role model
for their children (Clayton and Myers, 2009). This
difference in required means for creating ecological
understanding in both children and adults, can be used
by landscape architects when designing for landscape
protection.

Accessibility
Current publications on urban nature conservation
are still very much orientated on the improvement
of information to create environmental awareness.
However, education does not necessarily create an
identity containing the landscape. People are more
likely to protect local landscapes when it is part of
their identity. To build this identity, they should be
able to experience the landscape in order to build
this connection. Clayton states that environmental
protection, and thus protection of resource landscapes,
is only achieved when humans are involved instead of
excluded from the natural areas. Despite the strong
need, besides providing information, there are no
strategies that include scenery and the enjoyment of
nature (for instance (Plachter, 1990; Plachter, 1991;
Kowarik, 1992; Duhme and Pauleit, 1992). Breuste
underlines the need for research on how people can
be involved in natural and resource landscapes: “Only,
when it is accepted that urban nature can be used, it
can be preserved for human activities and not primarily
against them” (Breuste, 2004). Accessibility of natural
landscapes for socialization and learning is essential
in order to build a connection to nature. (Bixler

and Floyd, 1997). Up till now it is very common that
strongly protected landscapes like national parks and
water resource landscapes are largely inaccessible to
people. Clayton points at the inseparability of people
from ecosystems: “People are often cast as villains in
the story of environmental degradation, seen primarily
as a threat to healthy ecosystems and an obstacle
to conservation. But humans are inseparable from
natural ecosystems. Understanding how people think
about, experience, and interact with nature is crucial
for promoting environmental sustainability as well
as human well-being.’’ According to Clayton, finding
ways to incorporate people’s interaction, socialization,
and learning with natural landscapes, can play a key
role in conservation: Like a gene bank will never
create affection for the protection of animals that
you have never seen, an inaccessible and restricted
water resource landscape will never create a sense of
environmental understanding.
Landscape architecture can contribute to research
ways in which nature resource landscapes can be made
accessible without endangering the ecosystems that
support the resource landscapes.
Multifunctional landscapes
The non-acceptance of indigenous vegetation is an
important threat to natural - and resource landscapes,
due to the often invisible ecological function (Lovell
and Johnston, 2009). This apparent functionless
character results in a tendency to exclude natural
landscapes from the urban habitat. Lovell states that
a solution may be found through the integration of
landscape architecture and landscape ecology. In
this way, creative alternatives can be found for the
transformation of our anthropogenic landscapes. This
integration can lead to new creative landscapes, with
an increase in overall performance of the landscape.
There should be a focus on multifunctional landscapes
(Lovell and Johnston, 2009). “The concept of landscape
multifunctionality is highly informative in designing a
landscape for performance. Too often, anthropogenic
landscapes are manipulated to serve a single function,
such as cropland for the production of food, or parks
for recreation. This relationship can be defined in terms
of the economic, environmental, and social dimensions
of the landscape. A multifunctional landscape offers
opportunities to provide services in a number of realms,
which may include all three of these dimensions” (De
Groot, 2006).
Resource landscapes like Istanbul’s water basins
have a strong focus on the economic dimension. The
purification function of the landscape is acknowledged
as important ecosystem service for maintaining
water quality. The purification function is maintained
by limiting the use of the landscape near the lakes.
However, all this is done from the perspective of the
economic dimension. Breuste researched how the
acceptance of nature areas can be strengthened. He
states that the primarily scientific targets of nature
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conservation have to be completed with economic
and social aspects. For resource landscapes with a
focus on the economic dimension, this means that
overall performance can be increased by incorporating
the environmental and social dimension. This can
be: ethical responsibility, biodiversity, recreation,
possibility to enjoy nature, scenery and sense of wellbeing. Multifunctional landscapes that are designed for
performance can give large financial benefits over the
long run (Lovell and Johnston, 2009). In case of the
use of a water resource, a multifunctional landscape
is able to provide financial benefits in terms of costs
related to water treatment and safe water supply.
Also, a multifunctional landscape is able to reduce
costs by using landscape microclimates. The most
long-term and largest cost reduction can be found in
public health. Multifunctional landscape give people
access to recreation and healthy food. These landscape
functions can help reducing obesity, diabetes, and other
chronic health problems. Benefits that in their turn can
lead to a more stable environmental and economic
climate. However, there is still a large gap between
landscape ecological research and the application
of this knowledge in landscape architecture design.
Landscape architects can contribute to research ways
in which nature resource landscapes can be made
multifunctional without endangering the ecosystems
that support the resource landscape.
When constructing multifunctional landscapes, local
landscape characteristics are clear anchor points for
the restoration of oppressed landscape resources.
The commissioning of landscape resources does not
necessary demands a large scale approach. A wide range
of studies (review by Lovell) show the opportunities
for smaller individual landscape interventions that
give access to these landscape resources. These small
scale interventions do not have a considerable effect
on the environment when observed alone. However,
when observed together within the landscape, the
contribution appears be significant. This is especially
the case when those interventions are intentionally

Box 6.2: Five challenges for present cities (Oktay, 2009):
1 The promotion of the compact or de-fragmented
urban form
2 Creating sustainable movement patterns
3 Improving public spaces
4 Combining urbanism and nature
5 Community development
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designed to improve the performance of the landscape.
Environmental psychology
The non-acceptance of nature might have a connection
to cultural traditions (Breuste,2004). Nassauer describes
the design problem as a mismatch between what
we conceive as nature as a culture, and the scientific
concept of ecology. “People may care about improving
ecological quality but not at the expense of the proper
appearance of their own landscapes.” “The appearance
of many indigenous ecosystems and wildlife habitats
violates cultural norms for the neat appearance of
landscapes.”(Nassauer, 1995) This means that an
answer to the acceptance of nature cannot only be
found by education or multifunctional landscapes. Also
cultural values and evolutionarily determined landscape
preferences can be a cue to care for nature. The
solution according to Nassauer is to use cultural values
and landscape design to frame the ecological functions
in a recognizable context. “It requires designing orderly
frames for messy ecosystems.” (Nassauer, 1995) Cues
to care, or the presence of human intention are crucial
for people’s acceptance of nature. Examples of cues to
care are:
-

-

Framing biodiversity by mowing.
Framing nature by creating clear borders
Using trees in design instead of scrubs;
people are more likely to immediately
appreciate trees, especially those they
themselves can maintain in some way.
Clearly visible patterns of soil conservation
practices.

“Cues to human care, expressions of neatness and
tended nature, are inclusive symbols by which
ecologically rich landscapes can be presented to people
and can enter vernacular culture.”(Nassauer, 1995)
The emerging field of conservation psychology is the
field of study that tries to find cues to human care for
nature. Conservation psychology explores connections
between the study of human behaviour and the
achievement of conservation goals. As we have seen,
people are inseparable from ecosystems. Therefore,
interaction with nature is important for promoting
environmental sustainability. Since design is able to
influence human behaviour, one might expect that
design is able to connect to landscape conservation
and protection goals. When designing for sensitive
natural landscapes, the design often tries to connect to
conservation psychology, although its principles often
have not been proven scientifically. One can think of the
use of natural materials and elevated paths in sensitive
wetlands that create a sense of sensibility, and thereby
provoke conservation.
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6.6 Traditional Turkish urban form
The historic centre of Istanbul is well known for its large
amount of well-preserved historic buildings. However,
run-down historic buildings are often replaced in urban
renewal projects. These new buildings are built with
global resources, often by ‘rootless’ design typical for
today’s globalizing world.
The changes that the world has undergone over the past
two decades have created a dramatically altered global
order which requires a new understanding of the role of
traditional settlements in the reconstruction of history.
This is a more critical issue in cities with traditional
roots, such as those in Turkey, where transformations in
the urban level have reached dramatic levels. - (Oktay,
2004)
However, time does not affect the street pattern as
it affects the architecture of buildings (Kubat, 1999).
Urban form tends to change more slowly than its
occupation. Still, the globalizing economy has a major
impact on urban form. Social bonds of communities
decreased, while the urban fabric was opened up to
favour the free movement of goods and services (Oktay,
2004). Oktay states that the traditional Turkish urban
form is a perfect example of ‘design with nature’. It has
several characteristics that can be used as an inspiration
when designing sustainable neighbourhoods. Derya
Oktay states 5 challenges for present cities in order
to increase quality of life. In every step the traditional
Turkish urban from can be taken as an example. The
traditional Turkish urban form is also of specific interest,
because its qualities arose despite of its unplanned
structure.
In the traditional Turkish (Ottoman) city, built
collaboratively by various cultures on a geographical
setting extending from Middle Asia to Anatolia, from
the Mediterranean to the Balkans, demonstrating
sensitivity to local topography, praising the Islamic and
Christian philosophies of respect for nature, accepting
the local habits and traditions as the reason of its
existence, the life environment has been the keeper of
a multitude of human values for centuries (Cerasi and
Kenti, 1999)
Traditional Turkish villages and cities have certain
distinctive features, in which they can be distinguished
from cities of other cultures. The urban form shows
an abundant amount of ‘organic’ networks with
dead-end and irregular streets (illustration 6.3). Also
is characterized by the many winding and narrow
roads, and a lack of main streets (Kubat, 2010). The
topographic character is always visible in the urban
scale, also in high-density areas (Oktay, 2004).
A striking characteristic in the structure of the
traditional Turkish city is the compartmentalization by
mahalles (quaters), formed by groups with the same
ethnic background or religion. Each mahalle had a
core area, which can contain, for example, a mosque,
shops, tea houses, a library, a school, or a soup-kitchen

Illustration 6.3: Dead-end and irregular streets

Illustration 6.4: Meydan

Illustration 6.5: Fountains were meeting points in the
traditional Turkish city
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Illustration 6.6: Today, Taksim meydani is still an important square for speeches,
discussions and protests
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(Kubat, 2010). Borders consisting of tree groups or
gardens separated the different mahalles. Activities of
commerce and production were separated from the
residential areas, and were located in the city centre.
Here, the bazaar (arasta) was an important meeting
place of the local people, with different hierarchies, and
the outside world. The courtyard of the Friday mosque
(illustration 6.7) was often seen as the main public
space. Other public spaces were the fountain places
(illustration 6.5) and the meydan; a large open space
used for speeches and discussions (illustration 6.4 and
6.6). The street pattern of residential areas was often
only pedestrian and is characterized by a hierarchical
and arbitrary structure. Only the main through-fares
separated the urban fabric. The streets were not seen
as an appropriate place for social contact. However,
the isolated courtyards (avlu) of each house were used
for all kinds of social gatherings. The courtyards and
fountain squares were often the only green places.
With time, the different open spaces became more and
more important as a meeting and gathering place. The
Ottoman cities were characterized by its informality:
there are no formal public spaces or monumental axes
like in western cities. The mahalles were characterized
by a great personal freedom. Only a few rules stated by
government guided the developments. The limited set
of rules assured individuality within the neighbourhood,
and community identity, apart from government works.
In this way, the traditional cities reflected a balance
between community values and government values.

Illustration 6.7: Public space around the Bolluca mosque

Illustration 6.8: İstiklal Caddesi, an large shopping street, with a Western
atmosphere

Due to many western-inspired redevelopments and the
impact of the globalizing economy, the urban fabric of
Istanbul lost most of its traditional urban form. Many
new squares and large roads dominate the urban
form (illustration 6.8), and dead-end streets largely
disappeared. However, irregular streets do still exist in
the city (Kubat, 2010)
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7 Steering the unplanned city
7.1 Introduction
In the previous section is described how the position
of natural – and resource landscapes has changed by
developments in society. To protect a city’s resource
landscapes, landscape design can be used to (re)
connect people to those landscapes, and thereby
create local support for preservation. However, creating
local support by designing the resource landscapes is
not the only way to protect resource landscapes. When
we consider the city as a complex adaptive system, this
means that its functioning and behaviour can also be
influenced from the perspective of the city itself. This
means that it should also be possible to influence the
pattern of growth with elements that are part of the city
itself. In this section will be searched for components
within the city that can be used for steering urban
growth. In the problem introduction of this thesis,
some of these components relevant for Istanbul where
shown. First, the different kinds of governance tools will
be discussed. After this, several planning and design
concepts that deal with uncertainties are described.
Again, the focus will be on the task of the landscape
architect.

7.2 Governance tools for steering the
unplanned city
Policy instruments can be described as the methods
used by governments to achieve a desired effect. The
minimalist approach can be used to classify policy tools
(Bemelmans-Videc et al., 2011). By doing this, the policy
instruments are divided over negative (restraining)
penalties, and affirmative (promoting) incentives.
When shaping the unplanned city, municipalities make
use of those policy instruments. Municipalities can
differ in the focus of their governance tools. Some use
a broad range of tools, while others only rely a limited
set. Governance tools are very often not spatially:
Rules, restrictions, grants and tax exemptions are solely
invisible in the landscape, and determine where certain
development is prohibited or promoted.
Negative penalties restrict people in their freedom,
and therefor often meet resistance. This is especially
the case when new penalties are introduced, or
existing penalties are tightened. In Istanbul, the density
regulations established by ISKI are a good example of an
invisible negative penalty that needs to be tightened.
The different density zones cover the major part of the
province, and only exist on paper. When the density
regulations are violated, constructed buildings can
be demolished by ISKI. It appears that these strong
penalties are not sufficient to prevent buildings being
built in areas where the maximum population density
has been reached. Non-spatial governance tools can
therefore be assisted by spatial interventions in the
landscape. This can be done in an obvious and common
way by placing fences and signs. At sensitive protection
areas, ISKI uses fences and barbed wire for protection,
a harsh intervention that aims at compliance with the
rules.

In section 1.7, the design for the Sazlıdere lake in the
West of Arnavutköy by H+N+S Landscape Architects
is described. Here H+N+S Landscape Architects
proposes a broader use of non-spatial incentives. For
the Arnavutköy region they propose the property
rights exchange incentive. By applying this incentive
in certain areas, development rights are limited.
However, landowners are still able to sell their rights to
landowners in designated areas. By selling the rights,
the first mentioned area will stay undeveloped. The
landowner is still able to use his land for other activities.
The buyer of the rights is able to add additional floors
above a certain height limit. By adding incentives that
promote development, certain locations can become
more interesting for development. In this way new
negative penalties can also bring financial benefits,
leading to better compliance. By determining locations
for property rights exchange, a municipality is able to
steer development.
Although governance tools are mainly non-spatial
instruments, they can cause visible large-scale changes
in the landscape when compliance is strong. When
governance tools are focused on relating land-use to
the natural landscape, governance tools are capable of
creating readable landscapes. One speaks of readable
landscapes in case of a clear relation between the
natural landscape and human activities (Hendriks,
1997). Several interchangeable terms are used in
literature to describe the readability of a landscape.
Some examples are: harmony, and unity or coherence
(Tveit et al., 2006).
Kaplan (Kaplan and Kaplan, 1989) mentions the added
value of a readable landscape: “a coherent landscape
setting contributes to one’s ability to make sense of the
environment through providing a sense of order and
directing the attention of the observer.’’ The preference
for landscapes that are coherent and easily readable
has developed by the process of natural selection
(Kaplan and Kaplan, 1989). The genetic base of this
landscape preference is still inherent in humans today.
The added value of readability cannot be reached by
any of the single landscape elements, it only arises from
their combination (Mansvelt and Kuiper, 1999).
The preference for readable landscapes can have a
reinforcing effect on compliance with governance
tools. Once the preferred readable landscapes emerge,
people are more likely to adopt government tools that
preserve those landscapes. This can be illustrated by
the property rights exchange. When the incentive is
used at a large and landscape based scale, a larger
difference between rural areas and urban areas will
arise. People will appreciate this readability, and are
more likely to use the incentive.
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7.3 Steering development by readability
The policy instruments described in the previous
paragraph are non-spatial, although they can increase
the readability of the landscape. H+N+S Landscape
Architects showed for Sazlıdere lake, that landscape
architecture can take a supporting role in strengthening
non-spatial density restrictions. In the design, the
different density zones correspond to a certain set
of land-uses (H+N+S landschaps architecten, 2011).
By doing this, the sensibility of the water resource is
readable in the landscape. Compliance with the rules
is in this case reached by a combination of negative
penalties (demolition by ISKI), affirmative incentives
(property rights exchange) and a readable landscape
that clarifies the appropriate land-use.
A theory that tends to create readable landscapes by
bundling land-uses is the ‘casco-concept’ described
by (Sijmons, 1991). The casco-concept is of specific
interest, because of its usability for the protection of
natural landscapes, and it deals with uncertainties in
planning.
The casco concept is using three analytical approaches
(Sijmons, 1991):
1.
Dealing with the factor time.
2.
Dealing with uncertainties
3.
Dealing with the planning context
The factor development time is of crucial meaning
for landscape and city planning. In the casco concept
a division is made between landscape processes that
have relative short running cycles, and processes that
have long-term cycles. The short cycles can for example
be measured by economic depreciative periods. The
long-term cycles can be abiotic and biotic processes of
ecosystems.
The casco concept deals with uncertainties that are an
inevitable part of economic and ecological processes.
Here, uncertainties are not seen as troublesome
incidentals, but as opportunities to create diversity in
the landscape. The casco concept introduces a division
between two spectra of landscape functions. One group
is defined by low dynamics and slow development
times, while the other group is defined by high dynamics
and fast development times. In Istanbul the fresh water
system, forest belt and connected landscape services
can be considered low dynamic. Istanbul’s economic
- and urbanization processes can be considered high
dynamic.
The casco concept makes a spatial configuration
between these low dynamic and high dynamic
functions, and creates a structure that will protect low
dynamic functions from the high dynamic functions.
In most of the cases this concept will lead to a design
that clusters the low dynamic functions in a framework.
Hereby, these functions become relative independent
from the high dynamic functions. In this way the
concept is separating a framework landscape and a
flexible landscape. The flexible landscape contains all
the high dynamic functions.

By creating a framework, useful vulnerable landscape
functions can be protected from, for instance, strong
urbanization. Cities as complex adaptive systems
consist of many high dynamic functions. Due to the
complex adaptive character of the city, uncertainties are
important factor in high dynamic functions. Therefore,
in the flexible landscape it is important to incorporate
these uncertainties in landscape planning. The casco
concept clusters the high dynamic landscape functions.
In this way, these functions are more free to change
and adapt to their surrounding circumstances. Namely,
the important low dynamic functions are already
secured in the framework landscape. So by clustering
of high dynamic landscape functions more flexibility
is generated, and the landscape is more resilient to
uncertainties.
Sijmons states that the casco concept forms a lance
for appreciating of, and the trust on, the landscape
forming opportunities of incidental processes in as well
the framework landscape as the useable space (flexible
landscape) (Sijmons, 1991). When the casco concept
is used with the right implementation, vulnerable
landscape functions with often slow development time
can be preserved and protected from high dynamic
processes.
This ‘casco concept’ is developed for the Dutch
countryside. The Dutch countryside has metropolitan
landscape characteristics, similar to the basins areas
surrounding Istanbul. The casco-concept is giving a
landscape planning solution for protecting natural
areas from upcoming economic developments like
intensive agriculture and city expansion in a Dutch
context. Despite the fact that the ‘casco-conept’ was
invented for the Dutch context it can also be used in
the Istanbul context because it is providing tools to deal
with uncertainties and the protection of vulnerable
landscape functions.

7.4 Steering developments with spatial
incentives
The term incentive is commonly used in a wide range
of contexts and scientific fields. According to Chester
Barnard, “In all sorts of organizations the affording
of adequate incentives becomes the most definitely
emphasized task in their existence” (Barnard, 1948). This
shows that the use of incentives in city planning might
be an interesting approach for organizing and steering
the growth an unplanned city. Previously, non-spatial
incentives have been described. These incentives tend
to shape the landscape, as a consequence of the effect
of the incentive. Question is, whether the landscape
can be used as an incentive itself.
In the problem introduction it can be seen that certain
large scale elements called magnets, indeed do steer
development. When such landscape elements are
consciously used to steer urban development, they are
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considered spatial incentives. Spatial incentives can be
strong, although not fully understood instruments. Also,
its effects are often underestimated. The influence of
large spatial incentives like highways, airports, central
business districts, logistic poles and canals was, and
will be significant in fast growing unplanned cities like
Istanbul. In Istanbul the Bosphorus bridges have shown
to have a large impact on the growing urban pattern.
A full understanding of this effect is crucial in order
to plan the third Bosphorus bridge with a minimum
of negative effects to the natural landscape. In cities
where planning regulations are not sufficient, the
influence of landscape incentives could play a crucial
role in controlling and shaping urban growth.
One should realise that most developments can only
be bend by incentives and not stopped. It is notable
that very little research has been performed on how
spatial incentives can be designed in order to actively
steer, and give form to the attracted developments.
When the functioning of a spatial incentive is fully
understood, it can be used to steer the city. While nonspatial incentives are often consciously introduced,
the organizing effect of spatial elements is often not
taken in mind. For instance, new highways are more
commonly constructed to serve growing parts of the
city, then they are used to shape new parts of the city.
In addition, non-spatial incentives have often been
tested before in other cities, which provided us with
many proven principles to influence city development.
For spatial incentives very few design principles have
been described.
(Duchhart, 2007) describes the use of spatial incentives
to influence the pattern of urban growth. In this research
is shown how spatial incentives can be used as a useful
strategy for landscape development in Kenia. Here
the principle of ‘incentive planning’ is born. The case
study of Kisii town makes clear that the development
of urban houses is clearly linked to the development
of all-weather roads (Chuta, 1989) cited in (Duchhart,
2007). Duchhart shows how spatial incentives in the
form of all-weather roads, fresh water pipelines, and
energy grids can steer development. The municipality
of Kisii Town was advised: “to built all-weather roads in
areas suitable for urban development in order to attract
privately initiated urbanisation without necessarily
acquiring the land designated as urban” (Duchhart,
2007). The existing planning instruments in Kosii town
were insufficient to steer the expanding urban pattern.
Spatial incentive planning is now used to plan Kosii
town.
Infrastructural interventions like roads reduce travel
time to attractive locations, like central business
districts and city centres. In the case of the construction
of highways, the highway exits determine the location
of the ‘magnetic effect’. Besides this, the construction of
roads, water pipelines and energy grids by municipality
reduce development costs for developers. Hereby

the location of these infrastructures determine
the locations where development is stimulated.
Spatial incentives do not always have the form of
infrastructure. They can also be applied on a local
and small scale. A form of planning with spatial
incentives is found in small scale city planning, and is
described under the concept of urban acupuncture.
Urban acupuncture aims to use strategic punctual
interventions to create new energy and help a
desired scenario to be consolidated. {Lerner,
2011b) In Antwerp this kind of spatial incentive
is used to revitalize urban districts. In rundown
neighbourhoods, Antwerp municipality renovates
houses on street corners. These renovated
buildings are sold to entrepreneurs, who can start
a small shop. The improved appearance makes
the neighbourhood a more attractive place to live,
and encourages other house owners to renovate
their buildings. This shows that urban acupuncture
as a spatial incentive, is capable of influencing
developments in the surrounding landscape that
is not part of the intervention. Urban acupuncture
is often applied for revitalization purposes in high
dense urban areas.
Still, the specific way in which certain spatial
incentives steer and organize urban growth is hardly
researched. When incentives are fully understand,
small investments and little effort can attract
investors and new developments that can actively
change the landscape, which could be of use for
the whole community. The lack of knowledge can
explained as follows. The attractiveness and its
way of steering and organizing urban growth of a
proposed spatial incentive is expected to depend
to a high degree on the local landscape. The
abundance of infrastructure, and the number of
attractive opportunities for development determine
the attractiveness of a new spatial incentive. The
developments in Göktürk show that an appealing
living environment can attract new developments
when infrastructure is upgraded. Here, the scarcity
of living areas close to the forest, and the relative
proximity to the central business districts determine
the attraction of the location.
This suggests that landscapes and spatial
interventions can act as an incentive to steer
urban development, as long as there is a demand
for a certain infrastructure, facility or landscape
property. The way in which spatial incentives steer
and organize urban growth is strongly dependent
on other local magnets, incentives, and landscape
properties. Due to the fact that the strength of a
spatial incentive is strongly location-dependent,
very little is known about the specific influence of
spatial incentives on their surroundings.
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7.5 Emergent theory: swarm planning
Large uncertainties and a strong organizing power of
certain spatial elements are an important characteristic
of the growing unplanned city. These characteristics are
not unique for Istanbul, they are very common in the
current timeframe and can be found in many urban
regions around the world. Rapid developments create
an increasingly complex and turbulent landscape.
Changes in the urban landscapes increasingly appear
in a non-linear fashion (Roggema, 2012). Therefore,
problems in urban landscapes are often seen as
wicked problems. Roggema states that current spatial
planning practice has difficulties incorporating these
characteristics. Current spatial planning practice has a
focus on solving tame and linear problems, and lacks
methods and planning approaches to deal with wicked
problems (Roggema, 2012)
This shows the need for an alternative theory.
Roggema puts forth a theory derived from current
spatial planning practice and adjusted on the basis of
complexity theory. In this theory, the urban landscape
is seen as a complex adaptive system, where the
self-adaptivity of the landscape is used as a planning
tool. This emergent theory is named Swarm planning,
and is tangent to spatial incentive planning. Swarm
planning is able to give solutions for wicked problems
in spatial planning, because it does not aim to create a
blueprint plan or strategic plan for the future. Instead,
it aims to create adjustable plans, in case of changing
conditions. For this, strategic points will be determined
in the landscape. These points are based on a network
analysis, and are the places where spatial processes will
start. The landscape around these points will change
in a flexible way in response to these processes, like a
swarm of bees. This swarm behaviour is a key factor in
swarm planning.
“Swarms are capable of self-organisation and can
develop emergent patterns in order to maintain existence
or deal with changes in their environments, they can be
seen as complex adaptive systems.”(Roggema, 2012)
BOX 7.1: Natural swarms are described by Fisher and
Miller. (Fisher, 2009; Miller, 2010) Swarms are selforganising systems in preparing for and responding
to changing circumstances, which is, according to
(Ginneken, 2009), achieved through:
(1) the interactions taking place between a large
number of similar and free moving ‘agents’, which
(2) react autonomous and quick towards one another
and their surroundings, resulting in
(3) the development of a collective new entity and a
coherent larger unity of higher order.
Most systems that preform swarm behaviour do
represent high resiliency, lessen the impact of
uncertainties, complexity and change (Ginneken,
2009). This is realized by the development of emerging
patterns and structures. Roggema elaborates that
“when a landscape is able to perform swarm behaviour,

it increases its capacity to deal with uncertainty,
complexity and change, hence dealing with wicked
problems” (Roggema, 2012). One of the important
characteristics of swarm planning is the fact that it can
deal with uncertainties. Uncertainties are a large risk
in current spatial planning practice. A blueprint for the
future cannot deal with unexpected changes without a
change of the blueprint and extra investments. In the
case of swarm planning, uncertainties are incorporated
in the swarm. “This planning theory that enables swarm
behaviour to occur, supports landscapes to reach higher
levels of adaptive capacity” (Roggema, 2012).
In swarm planning, it is crucial that the landscape
combines the complex behaviour of the elements
of the system and the complex adaptive behaviour
of the system as a whole. “Swarm planning needs to
actively intervene on both levels of the ‘dual complex’
landscape” (Roggema, 2012). This statement is tangent
to the theory behind the landscape approach described
by (Koh, 2008). Here the landscape is seen as the base
for future development. Roggema’s point of view is
comparable: Landscape as a system that allows the
swarm to behave. By creating stimuli for development,
the planner relies on the self-adaptivity of the landscape
Roggema adds that this approach will provide innovative
designs, by allowing new landscapes to emerge. The
focus on local actors, or the swarm, becomes stronger.
This focus on local actors is in contrast with many
current design approaches. Current design approaches
lead too often to duplicates of earlier successful designs
and solutions, and therefore contribute to the rootless
city. (Roggema)
Swarm planning is a relative new phenomenon.
However, there are several projects that use swarm
planning theory in design. An example is the Öresund
Bridge between Copenhagen and Malmö, which had a
major impact on economic welfare and accessibility.
An intervention can also be relative small, like the
Groninger Museum. Contemporary examples of a
design that relies on the self-organization of the swarm
are the ‘Luchtbrug’ designed by ZUS and Almere
Oosterwold designed by MVRDV. For the Luchtbrug
crowd funding is used to construct a pedestrian bridge,
which reconnects different parts of the fragmented area
around the Rotterdam train station. The intervention is
followed by a swarm of new initiatives and livelihood
in a former neglected area. In Almere Oosterwold the
design is based on ‘Do it yourself’ (DIY)-Urbanism. For
this new neighbourhood a new development strategy
has been proposed, in which planning steps away from
governmental dictate. It is intended to invite organic
urban growth and to stimulate private initiatives.
By imposing only a few simple rules, a diverse and
sustainable neighbourhood can be created while
facilities are ensured.
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8 Conclusions

In the last chapters, scientific literature have been
explored to find ways in which spatial design can
contribute to the protection of resource landscapes.
Most of the guidelines for design create support for
protection of the landscape as a whole. Here, landscape
architects can consider design solutions dealing with
accessibility and multifunctionality of the landscape.
Spatial elements that make a landscape accessible,
multifunctional or give it clear borders, can also be
seen as magnets that repel urban development from
a landscape.
Education is another important focus point. By making
landscapes readable, inhabitants can be educated
on the larger-scale function of a certain part of the
landscape.
When focussing on one specific resource, like the water
resource, there are options for small scale design.
Combined, these small scale elements can be of major
importance for the resource itself. The small scale of
those elements makes education possible, which can
create ecological understanding.
Different theories for steering urban growth show
similarities in their approach. When swarm planning
and the casco concept are compared, it appears that
spatial dimensions that allow for swarm planning, can
be divided in low-dynamic and high-dynamic functions.
The impulse that is used in swarm planning, has large
similarities with the approach of incentive planning
described by (Duchhart, 2007), and also with the
magnets described earlier in this thesis.
With research through design, guidelines from swarm
planning, incentive planning and the casco concept,
combined with guidelines for creating educational,
accessible, multifunctional and creating borders, will
be tested in the design process to find an abductive
solution for the research question; “How to preserve
the fresh water resource of Istanbul while allowing
urban growth in a basin that contains parts of the forest
belt of Istanbul?”
In this thesis we will continue using the term magnets
for spatial incentives, due to its clearly imaginable
effect, and to make clear references to the previous
chapters.
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9 Changes in the basin landscape
9.1 Introduction
The previous chapters have focussed on landscape
architectural theory, which have been selected by
our landscape architectural lens (section 2.4), and
the findings from the study on the historic growth of
Istanbul (chapter 3) and the study on the forest belt
(chapter 4). This chapter aims to give insights in the
appearance of, and challenges for, the forested Alibey
basin. Previous chapters have decided us to focus on

the current condition of water resource, the projected
development, and the local magnets in the basin. To
get a clear view on typical characteristics of the Alibey
basin, the Salzidere basin is partly co-analysed. A target
of the analysis in the design process was to get a feel for
the speed of developments in the area. We will show
this in the first part of the analysis: The development of
the two different basins in time.

0

Illustration 9.1: map of Istanbul province with the Alibey basin and Sazlıdere basin

10 km
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9.2 The two basins in 1970
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Illustration 9.2: Land-use in 1970, based on USSR 1967 Historical map

Valleys in a forested landscape
Till 1970, the hilly region in the northwest of the city
Istanbul was characterised by extensive forests and
cultivated valleys. The valleys contained small-scale
agriculture lands and small villages. The forests are
part of the large forest belt, described earlier. In the
cultivated valleys, small farmer villages can be found,
which are located near small brooks and streams. In
the most northern part of this area, a sandy coast

forms the border with the Black Sea. From the village
of Arnavutköy, the city of Istanbul is only 26 km away.
However the city is already growing rapidly, its influence
in this area is not yet noticeable. Soon the city will start
to influence this landscape drastically.

5km
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Land-use characteristics
Forest

Villages
Small villages are spread over the valleys, near small
brooks and streams, and along roads. These small
villages have characteristics of the traditional Turkish
urban fabric, which is often still notable today. These
old historical villages are the starting locations for many
of todays new developments.

Agriculture
Urban areas
Water
ridge
road
Stream
Illustration 9.3: Villages

Illustration 9.4: Cultivated valleys, Agricultural lands

Cultivated valleys, Agricultural lands
The cultivated valleys are deforested areas that are used
for agriculture, and form a small-scale landscape. It is a
varied landscape with as main charactistics: Orchards,
grasslands, croplands, and small-scale cattle breeding.
Forest on hills
The area is dominated by extensive forests. The forest
is a special ecosystem with a very high biodiversity. The
forest provide clean water to the steams that flow to
the villages. These forests have a high biodiversity with
as dominant species the oak. The oaks, predominantly
the sessile oak (Quercus patraea) are mixed with the
oriental beech (Fagus orientalis) and the english oak
(Quercus robur). other key species in the Black Sea
forest are hornbeam, Anatolian chestnut, quaking
aspen, alder, common hazel, hedge maple, beechmaple, smooth elm, field elm, broad leaf linden, goat
willow and grey willow.
The Black Sea and its beaches
The Black Sea is fish-rich, and has a low salt
concentration. The shores consist of sandy beaches or
rock formations.

Illustration 9.5: Forest on hills

Illustration 9.6: The Black Sea and its beaches
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9.3 The two basins in 2010

2010
0

Arnavutköy

Sazlıdere
Alibey

Illustration 9.7: Land-use in 2010

Influences of the city
The small-scale landscape underwent many changes
that were all provoked by the growing city of Istanbul.
The city has taken a lot of space and has expanded to
all directions, even to the edge of the forest. The small
villages expanded and clustered into an intertwined
urban fabric with multiple centers. The conglomeration
of growing villages led to the formation of the city of
Arnavutköy. In order to supply the expanding population
with fresh water, dams have been built to create
reservoirs. In this map we can see the Sazlıdere lake
and the Alibey lake. The growing city was in a search
for energy sources. Coal was found in the geological

formations under the forests, which resulted in largescale mining activities to supply the energy demand.
Today, most of the coal mines have discontinued their
mining activities. This resulted in many abandoned
mine areas in the forest edge, which are recovering.
The large changes led to an interesting and versatile
landscape, creating two basins that are more different
than ever before.

5km
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Forest

New land-use in the basins

Agriculture

City on top of the ridge
The rural landscape in the area that was once
characterised by small villages in an agricultural
setting, has transformed rapidly in the last decades.
Around 1985 the many empty agricultural lands were
transformed into cheap building lands. Most of these
new urban developments grew directly around the
old villages Boğazköy, Bolluca, Imrahor, Arnavutköy
and Taşoluk. Low land prices, available infrastructure,
possibilities for jobs in Istanbul, and a green, healthy
and natural environment, attracted new developments
towards the district. In 1985, 27.281 inhabitants lived in
the Arnavutköy ditrict. In 2011 , it already had 188.000
inhabitants, almost a sevenfold (Brinkhoff, 2012).

Former mine
areas
Urban areas
Water
ridge
road
river/Stream

Illustration 9.8: City on the ridge of the two
basins

Basin Alibey

Fresh water basin
Two fresh water reservoirs have appeared in the
landscape that produce 86hm³ fresh water for the
inhabitants of Istanbul. (DSI) The reservoirs have both
a length of approximately 10 kilometres and have
transformed the landscape of the valleys significantly.

Iski zoning

Illustration 9.9: Fresh water basin

Former mining landscape
Mining activities led to many vacant and abandoned
lands that are defined as the former mining areas.
remains of the mining activities are abundantly
present. Large cliffs, many unnatural lakes and strange
hills characterize the landscape. Soils in the former mine
areas are often destroyed by the mining processes. This
causes rehabilitation forests to develop very slowly.

Highway through the forest
Many new highways are built and planned in the forest
area. These highways will work as magnets and attract
new developments. These highways have no direct
relation with the underlying landscape.

Illustration 9.10: Former mining landscape

Illustration 9.11: Highway through the
forest
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10 Water challenges
10.1 Short overview of the basins
Sazlıdere basin
Dam construction period:
1992-1996
Fresh water production:
50 hm³/year (DSI)
Average volume reservoir:
91.3 hm³ (DSI)
Description of the waterflow:
The basin can be characterised as one big bowl with
the reservoir at the centre. The reservoir is fed by a
couple of streams that flow almost directly towards
the reservoir.
Land use in the basin:
Mainly extensive agricultural lands, small areas are
forested or urbanised.
Problems considering the fresh water resource:
- Loss of fresh water by evaporation.
- Fresh water can get polluted by future urban
developments

Illustration 10.1: Form Sazlıdere

Illustration 10.2: Appearance of the Sazlıdere basin

Downstream

Evaporation of water

Upstream

Pollution due development

Pollution due development
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Alibey basin
Dam construction period:
1966-1972
Fresh water production:
36 hm³/year (DSI)
Average volume reservoir:
34.87 hm³ (DSI)
Description of the waterflow:
The basin can be characterised as a hilly landscape with
one main stream. This main stream is filled by many
tributary streams, and flows eventually in the Alibey
reservoir in the downstream part of the basin.
Land use in the basin:
Mainly forest, some areas are urbanised, or former
mine areas with regeneration forests.
Problems considering the fresh water resource:
- Loss of fresh water by evaporation.
- Strong sedimentation inside the reservoir due
erosion upstream.
- Storng erosion in the former mine areas. This slows
down the regeneration of the former mine areas, and
will lead to sedimentation in the reservoir.
- Fresh water can get polluted by future urban
developments

Illustration 10.3: Form Alibey

Illustration 10.4: Appearance of the Alibey basin

Downstream

Sedimentation in reservoir and
Evaporation of water

Upstream

Pollution due development

Pollution due development,
strong erosion in former mine area,
and increase relatively sedimentation
of reservoir
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10.2 Challenges in the Alibey water
system
The Alibey reservoir located northwest of the city
produces 36 hm³ or 36 billion litres of fresh water
each year, which is enough for the daily use of almost
900.000 people. Although the Alibey basin is one of the
smaller basins around Istanbul, its necessity is still very
relevant.
Underneath the Alibey basin a rock formation can be
found which forms the relative strong relief of the
forested hills. These rocks have no permeability, so all
rain water inside the basin flows towards the reservoir.
The main stream in the basin flows in a meander
through the hills and the city Arnavutköy.
The ISKI protects the reservoir from pollution by
maintaining the ISKI zones. These zonings are located
directly around the Alibey reservoir. The outer zone,
which is furthest away from the reservoir, is most
tolerant towards urban development. This zone covers
almost half of the basin area, where 25 people per
hectare are allowed to live. However, 80 people per
hectare is also possible when the area is appointed as
an urban area, which is the case at the location of the
growing city Arnavutköy.
Arnavutköy is growing around the main stream of
the Alibey basin. This makes the chance of pollution
increase every day. Runoff water flowing from the
urban area can contain pollution. To filter this pollution
out of the urban runoff water, H+N+S created design
principles for existing urban areas in Arnavutköy.
Helophyte filters planted with bamboo are expected
to filter the runoff water before it flows into the main
stream. This will decrease the chance of pollution of the
main stream and the Alibey reservoir.

Illustration 10.5: Upstream in Alibey basin

Illustration 10.6: Midstream in Alibey basin

Illustration 10.8: Downstream in Alibey basin

0

5km

Upstream, with ISKI zoning
Upstream, former mining area
Midstream, area with the main stream
Downstream, Alibey reservoir
risen urban area restricted by ISKI zoning

UPSTREAM

Illustration 10.9: up, mid and down stream in the Alibey basin
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Illustration 10.10: Cross-section of the Alibey water system
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Silting is another problem occurring to the Alibey
reservoir. Sediments that are eroded upstream are
transported with the main stream towards the reservoir
downstream. Downstream the sediments accumulate
and fill up the reservoir. The reservoir is then filled
with sediments instead of usable fresh water. This is a
problem because the capacity of the Alibey reservoir
is relatively small. Due to this sedimentation the ISKI
is forced to actively remove the sediments in order
to keep the Alibey basin productive. For a part, these
sediments eroded from the urban areas of Arnavutköy,
where many undeveloped lands are present. For the
other part, sediments originate from the forest. In
this case, they originate especially from rehabilitation
forest areas, or former mining areas. These former
mining areas are often defined as forest on many landuse maps, but are actually areas with very limited
vegetation, and have a vacant appearance.
There are two types of weaker forest landscapes inside
the Alibey basin. The first type is generally present in
forests and is created by forestry companies. These

0

5km
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companies extract wood from the forest to sell it as
building materials. After chopping trees, exotic pine
trees (Pinus pineaster) are replanted because of their
favourable growing speed. Unfortunately, these pine
trees have less ecological value. The second type is
the rehabilitation forest, which are situated at former
mining landscapes formed in the last decades. The
original soil structure of the forest where mining
activities took place, have been destroyed by the
mining processes. These areas are now revalidating
but still have almost no soil structure, which ensures
new vegetation to develop very slowly. This has direct
negative effects on fresh water purification.
The third problem considering the water system, occurs
during heavy rainfall in the basin. Upstream areas with
little vegetation create fast, and large amounts of runoff.
This can cause flooding downstream, resulting in large
material damages for inhabitants. The Alibey basin is a
small catchment area, but is as well a small stream area.
This makes it less stable and more sensitive for changes.
Currently, H+N+S landscape architects works together
with the municipality of Arnavutköy on a new profile of
the main stream in Arnavutköy within the Alibey basin.
Arnavutköy gets a new river side including sand traps
to spare the main reservoir from sediment that was
eroded upstream. Instead of a large fenced concrete
tub proposed by ISKI, the city gets a new designed
stream as park that can adapt to heavy rainfalls.
The river design of H+N+S will trap sand and makes
the riverside more adaptable to different weather
conditions, but does not solve the cause of the problem.
Plans to reduce fast runoff and the flow of sediments
towards the Alibey reservoir from the upstream
landscape are not yet been made. It is especially
interesting to look at the weaker forest areas as the
former mining areas in North of Arnavutköy in order
to see what can and should be improved inside these
landscapes.
Stategies for dealing with water system challenges have
to be incorporated in the vision and design. Only then
it becomes possible to really preserve the fresh water
produced in the Alibey basin.

Illustration 10.11: Areas with design principles of H+N+S landscape architects

Ridge city concept H+N+S provides plans for these areas
New designed river stream by H+N+S
(Former) mine areas that don’t have a plan yet
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11 Urban challenges
11.1 Present and projected large
infrastructural magnets
In the vicinity of the Alibey basin many new large
infrastructural magnets are built, and are planned to
be built in the near future. The new highway D010
through the forest creates a fast connection between
Arnavutköy, Göktürk and the city centre. Politicians
plead for a new highway connection between Europe
and Asia, a new Bosporus strait and for a new airport
that should at least double the flights to Istanbul. The
third Bosphorus Bridge, the third highway ring, the
third airport and the new channel will have a major
influence on all the areas in North of Istanbul, including
the Alibey basin.
These large infrastructural magnets will activate small
scale magnets that are already present in the area. New
urban developments will find a place within this area
and will be attracted to certain magnets. There are
several forms of urban development taking place in this
area that all have their own specific location and are
more or less attracted by certain magnets. Therefore
it is important to understand how these new urban
fabrics look like and how they are different from the
original historical urban fabric.

0

Illustration 11.1: Large infrastructural magnets projected in the vicinity of the
ALibey basin
Existing highway
Projected highway
Projected third airport

Note:
Large infrastructural magnets are subject to
uncertainties. During our thesis, the location of the
third airport has moved over the map with every
newly published news article. This gave many
difficulties during the design process, because this
makes anticipating on large infrastructural magnets
even harder. At the end of our thesis, the third
airport landed at the indicated location.

5km
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11.2 Analysis urban fabric
Historical villages in the basin landscape
Initiative:
Private initiative
Ownership of land:
Private
Location:
Near small water streams, along historical roads
Magnets:
Good soil, along trade routes
Illustration 11.2 Bogazköy in 1930, one of the old villages in the current city
Arnavutköy

Type of buildings:
Diverse, self-built farms and houses
Green structure:
Diverse, public space around mosques, markets in
street. Private kitchen gardens.
Urban structure:
organic
Unplanned structure with qualities:
“The traditional Turkish urban form is of interest,
because its qualities arose despite of its unplanned
structure” (Oktay, 2009). (See chapter 6.6)

Local sense of identity, harbouring a sense of place

Illustration 11.6: urban fabric of historical village

0
open city, istanbul may 2010

designing new interfaces for megacity istanbul:

Illustration 11.3, 11.4, 11.5: Impression Historical village
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High-density urban sprawl characteristics and potential development location
Main characteristics
Dense, multifunctional
Initiative:
Private Initiative
Ownership of land:
Private
Location:
Urban areas, densification of existing centres.
Small scale magnets:
Near infrastructures, especially secondary roads.
Building type:
Self-built houses and apartment blocks from concrete
and bricks.
Green structure:
Some private gardens, street as public space.

Potential high-density urban sprawl development location
Illustration 11.8

Urban structure:
Grid within organic urban fabric, buildings are spread
over the plots leaving some vacant lands.
Legislation:
Possible violation of ISKI regulations.

Illustration 11.7: urban fabric of high-density urban sprawl
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Illustration 11.9, 11.10, 11.11: Impression high-density urban sprawl
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Low-density urban sprawl characteristics and potential development location
Main characteristics:
Sprawled, multifunctional, large contrast between
built and vacant plots.
Initiative:
Private Initiative
Ownership of land:
Private
Location:
Vacant lands, in between and at the edge of villages.
Magnets:
Near infrastructures, especially secondary roads.
Type of buildings:
Self-built houses and apartment blocks from concrete
and bricks.

Potential Low-density urban sprawl development location
Illustration 11.12

Green structure:
Some private gardens, most of the area are vacant
lands.
Urban structure:
Organic sprawled urban structure with many vacant
yet to be developed lands in between.
Legislation:
The urban fabric is strongly influenced by ISKI
regulations. Fragmentation of plot ownership have as
well strong influence on this special urban fabric.

open city, istanbul may 2010

designing new interfaces for megacity istanbul:

arnavutköy

Illustration 11.16: urban fabric of low-density urban sprawl
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Illustration 11.13, 11.14, 11.15: Impression low-density urban sprawl
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Mass social housing (TOKI) characteristics and potential development location
Main characteristics:
Uniform high-rise apartment blocks
Initiative:
Enterprise (TOKI or KIPTAS) State supported initiative.
Ownership of land:
State owned, shared usage.
Location:
Vacant lands, remote urban areas.
Magnets:
Vacant lands, informal settlements (Gecekondular)
Type of buildings:
Uniform cheap flats 10-30 floors,.

Potential mass social housing development location

Green structure:
Only public green (grass fields)

Illustration 11.18

Urban structure:
Uniform high-rise urban fabric which neglect human
scale
Neglectance of needs:
Criticized due to its association with displacement of
thousands of poor and working-class people, and its
neglectance of human needs and human scale.

Illustration 11.17: urban fabric of mass social housing
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Illustration 11.19, 11.20, 11.21, 11.22: Impression mass social
housing (TOKI)
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Uniform gated communities characteristics and potential development location
Main characteristics:
Isolated high-class neighbourhoods in scenic areas
Initiative:
Project developers
Ownership of land:
Private and state property
Location:
In the forest (edge), near the sea
Magnets:
Scenic landscapes, earthquake safe areas, near
highway exits.
Type of buildings:
Villa’s and small luxurious apartment blocks.

Potential gated community development location
Illustration 11.23

Green structure:
Public parks and private gardens with swimming
pools.
Urban structure:
Gated, uniform, and standalone urban fabric. Most of
the time the neighbourhood has only one entrance
and is closed from the world.
Fragmentation:
Causes fragmentation of the forest belt.

Illustration 11.27: urban fabric of gated communities
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Illustration 11.24, 11.25, 11.26: Impression of high class housing /
gated community
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11.3 Urban fabric in and around the Alibey basin
When the urban fabric of the development in the Alibey
basin is better examined, it can be found that all urban
fabrics described at the previous pages are present in
the current urban fabric (illustration 11.28). All five
typologies are present there at their own specific
location. A sixth one is added to the list, which is the
industrial area. Each fabric has its own characteristics.
These characteristics will determine where each fabric
will organise itself.
These characteristics make it possible to predict roughly
which urban fabric is going to appear where. This is
drawn in the map ‘Expected urban fabric in and around
the Alibey basin’ (illustration 11.29). This map does not
show that areas are going to develop, but which urban
fabric is probably going to develop when the specific
area is going to develop in an urban area.
Many characteristics of the land and the surroundings
determine which fabric will appear where. Each part of
land has two important characteristics that have major
influence on the potential location determination.
These characteristics are landownership, and the kind
of available magnets. Landownership can make large
differences in the potential expected urban fabric.
When certain lands are state owned or private owned,
different fabric may appear. For example, high-density
urban sprawl will probably never appear at state
property.
The availability of specific magnets is the other
important factor that determines which urban fabric is
potentially expected at a certain location. An important
note is that small-scale magnets can change rapidly.
Therefore, the map of potential expected urban fabric
will change with time.
The highways projected in the area will determine where
the strongest growth of urban development will take
place. However, highways can as well a precondition
for certain urban fabrics. The combination of magnets
and landownership give an insight which urban fabric
will probably develop at certain location. Although, this
method is not very exact, it gives an approximation of
what actually plays in and around Alibey basin.

0

5km

Illustration 11.28: Urban fabrics in and around Alibey basin

Historical villages

Mass social housing (TOKI)

Low-density urban sprawl
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industries
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On the map (Illustration 11.29) is shown that when in
the Sazlıdere basin developments would take place,
there will be a large chance that these developments
are characterised by mass social housing or low-density
urban sprawl. If the former mining landscape in the
Alibey basin would develop, there would be a large
chance that this will be gated communities or mass
social housing.

Illustration 11.29: Expected urban fabrics in and around Alibey basin
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11.4 Expected urban fabric in the Alibey
basin

0

5km

Within the Alibey basin almost all areas have a potential
expected urban fabric. The city Arnavutköy has many
magnets like facilities, main roads and secondary roads
and will attract probably low-density urban sprawl,
high-density urban sprawl and mass social housing.
The conditions present in the urban area are almost the
same as the condition of the urban area in the Sazlıdere
basin. This observation comes not as a surprise because
the urban area is part of the same city.
Gated communities will probably appear in the forest
and former mining areas. This is especially the case
when important roads are already available. This
situation occurs in the former mine area in the North
of Arnavutköy.

Illustration 11.30: Expected urban fabrics in and around the Alibey basin and
large infrastructural magnets
Existing highway
Projected highway
Projected third airport

Illustration 11.30: Expected urban fabrics in the Alibey basin in certain land uses

Downstream

Upstream
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11.5 Summary of the analysis
Land uses in the Alibey basin and its surroundings have
changed a lot in the last decades. New landscapes came
into existence under the influence of the city, including:
the former mine areas, the conglomerated city, and the
fresh water reservoirs.
Forests are important ecosystems that provide many
ecosystem services. They purify the fresh water
produced by the basin. In order to preserve this
resource it is wise to preserve the forest.
Stategies for dealing with water system challenges have
to be incorporated in the vision and design. Only then
it becomes possible to really preserve the fresh water
produced in the Alibey basin.
Many large infrastructural magnets are present and
projected in the area, which will accelerate the process
of urban development.
Gated communities are expected to arise in the forest
and former mine areas of the Alibey basin. A strategic
design has not been made yet, to provide a solution for
this problem.
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12 A VISIoN For THe ALIBey BASIN
Vision for the Alibey basin
As landscape designers, we are convinced that it is
crucial to maintain the forest due to its important role
in the water system. Weak forest areas as the former
mining landscape should be revitalized for resource
production. Here, projected high-class development
is proposed to be used as a motor to stimulate this
revitalization of disrupted landscapes. In these new
areas, which improve water quality and allow for urban
growth, ISKI regulations may be surpassed when the
water quality is not negatively affected.

By revitalizing the former mining areas, the fresh
water resource of the Alibey basin will be improved,
and allow for urban growth. By actively attracting new
developments towards these areas, other vulnerable
area can be better protected.
A project location is chosen in order to research in more
detail how the landscape can be designed in order to
combine the protection of the water resource with
urban growth. This will be the former mining area of
North Arnavutköy, indicated on the map.

Project location

Arnavutköy

Sazlıdere
Alibey

Illustration 12.1: Vision for the Alibey basin, next to the ridge city concept by H+N+S Landscape Architects
Revitalize disrupted areas to preserve fresh water resource and
allow urban growth.
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13 magnets in the former mining
landscape
13.1 Introduction

13.2 Present magnets in the former
mining landscape

The former mining landscape is a special and particular
landscape with its own unique characteristics, beauty
and conditions. It is a landscape slowly reclaimed
by nature, after large-scale open surface mining
activities. The existing landscape is the basis for
new developments and therefore it is important to
understand its appearance, characteristics and history,
which is used as a basis for further development of the
area. By using the Genius Loci of the former mining
landscape new developments will be site specific.

There are many important magnets in the vicinity of
the former mining landscape. The most important
one is the D010, which is one of the large highways,
connectiong to the city center of Istanbul. Very close to
the former mining landscape the D010 has a highway
exit. A secondary road form the highway exit connects
to the city of Arnavutköy, via the former mining
landscape (illustration 13.3). The city itself is another
important magnet in the area because many facilities
are present here. Other important magnets are the
beautiful forests, and former mining landscape itself.
Developments are already taking place close to the
former mining landscape. A gated community has
been developed next to one of the lakes in recent
years, as can be seen in the areal picture. This kind of
urban development at this site is still expanding, and is
expected to continue in the near future.

Only 30 min.
ARNAVUTKÖY
Illustration 13.1: Landscape is reclaimed by nature; a large
colony of storks is present.

TAKSIM SQUARE,
centre Istanbul

Illustration 13.2: Travel time from the former mining
landscape towards the city center of Istanbul is relative
short.

Illustration 13.3: Present magnets in the former mining landscape

Master Thesis - Steering protective growth

Illustration 13.4: Mine lake and cliff
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D010

2

3

4

1

Illustration 14.1: Map of the former mining landscape

Forest

Steep slope in dumptruck landscape

Planted pine trees

Cliff

Stream

Ridge

Mine lakes

Road

Basin ridge

Cultivated land

Buildings

Dumptruck area

Mine ake that will be filled with
construction waste in the coming years

1

View that is visible in the
next pages
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14 The former mining landscape:
a landscape analysis

B
A

Illustration 14.2 Indication cross-section

Arnavutköy

1970

Forest

300-800 m

A

B

2010
Former mine area
Arnavutköy

Dumptruck landscape

Mine lake

Cliﬀ

Forest

300-800 m

A

B

Illustration 14.3: A typical cross-section of the former mining landscape:
Most of the time lakes are enclosed at one side by a steep cliff with a forest on top,
and at the other side by the dump truck landscape.

14.1 Origin of the former mining
landscape
After 1970, the present coals underneath the forests,
were extracted form the Belgrade formation. The
Belgrade formation is characterised as differentiated
continental clastic rock, which is a formation with many
different layers including coals. The mining companies
were allowed to lease the forest areas to extract the
coals. This was only allowed when they would return
the mine areas back to the forest after their mining
activities. The coals were extracted by using open
surface mines. With open surface mines the whole
hill is removed and the desirable layers are separated
from the other layers while the overburden material is
dumped behind the mine. This mining process starts
at the foot of a hill. The open surface mine moves into
the hill towards a certain point where it is not efficient
any more to remove the overburden material for the
profit of the extracted coal. At this endpoint remains
a large deep mine lake accompanied with a steep
cliff. Next to these lakes and cliffs, a hilly overburden
landscape has come into existence, which we named
the ‘dump truck landscape’. The dump truck landscape
is a landscape formed of overburden materials dumped
by big machines like bulldozers and dump trucks.
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14.2 Mine lakes characteristics

Former mine area
Arnavutköy

Mine lakes are most of the time embedded at one
lakeside by a cliff, while the other lakeside slowly merges
with the dump truck landscape. On top of each cliff the
original high biodiversity forest can be found. All lakes
have very clear water, and many vegetation types grow
at the lake banks. The lakes are an important addition
to the present ecosystems inside the forest landscape.
These mine lakes can be best compared with clear blue
mountain lakes especially through the bright reflection
of the cliffs inside the water. The appearance of the cliffs
and their reflection in the lakes are providing a scenic
and sublime atmosphere. Many birds, like storks, are
flying around, and feed themselves with small animals
found in the mine lakes and at the lake banks. Despite
of the fact that the lakes are manmade, they have the
appearance of a semi natural area with beautiful vistas,
and have the potential of providing an impressive
nature experience. Although the cliffs cannot be
compared with real mountains, they still give a kind of
the same sublime experience when standing nearby.
These landscape can also be dangerous: the cliffs are
not stable and can partly collapse, and swimming inside
the lakes is dangerous due to the large depth and the
clayey soil.

Mine lake

Cliﬀ

Forest

300-800 m

Illustration 14.4: Mine lakes are located between the forest
and the dumptruck landscape

When lakes are this deep, oxygen deficiency can
occur, which is not good for water quality. The cliffs
have various heights that differentiate between
approximately 10 to 60 meters. The second group are
the reservoirs. reservoirs in the old mine landscape
have the same shape as the big reservoirs Alibey or
Sazlıdere, but they are much smaller and not used for
storage of fresh water. These lakes are few in number
and were probably constructed to store rainwater to
prevent flooding of the mine areas when they were still
active. The reservoirs differ in size, and the large ones
are often used as recreation lakes. The third and last
group are the ‘leftover ponds’. These ponds are smaller
than the mine lakes and as most of the reservoirs. The
leftover ponds became incidental into existence when
the dump truck landscape was constructed.

When exploring the area, different kinds of water
bodies can be distinguished. The first group of lakes
are the mine lakes. This group exists of approximately
40 lakes that are wide spread all over the former mining
landscape in the North of Arnavutköy. They have various
sizes within a range of 0.25 km² and 3 km² and can be
very deep, with an average water depth that varies
between 15 to 23 meters (Dogan and Kahriman, 2008).

0

Dumptruck landscape

1km

Illustration 14.5: A study on the differences among lakes and ponds that
can be found in former mining areas.
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3

4

Illustration 14.6, 14.7, 14.8, 14.9: Steep cliffs are rising out of the lakes

108

MASTER THESIS - STEERING PROTECTIVE GROWTH

14.3 Dump truck characteristics

Former mine area
Arnavutköy

The dump truck landscape is made from the overburden
materials from the Belgrade formation and is built up
from quartz and clay particles. The soil type is described
as muddy clay, and the sediment layer can vary from
a few to tens of meters (Dogan and Kahriman, 2008).
The permeability of this muddy clay is, especially when
it is saturated, very low; 10-5 cm/s or (+/- 0.36 cm /
hour) the first 24 hours (Dogan and Kahriman, 2008).
The dump truck landscape is a landscape built by dump
trucks and bulldozers, which has resulted in uneven
relief full with bowls and hills. Because of the clayey soil
these bowls work as cups where water can stagnate:
the leftover ponds. These ponds are most of the time
filled with water during the year, except in very dry
periods.
The dump truck landscape is formed, shaped and
composed of large plateaus that are draped over each
other, and vary in size. each plateau has a steep earth
bank as edge, which has a variable height ranging
between 2 to 10 meters. All plateaus have various sizes
and their form is quite similar to the form of bunch of
oyster mushrooms, which are partially overlapping each
other. After the mining activities stopped, the slopes of

Dumptruck landscape

Mine lake

Illustration 14.10: The dump truck landscape is located
between the mining lakes and the city Arnavutköy

the hills were more softened, which led to an unnatural
hill- and terrace landscape. Rehabilitation activities
like this are part of the lease contract that the mining
companies signed decades ago. The mining companies
were obligated to reforest the former mine areas, and
this is already done at several abandoned mine areas
with umbrella pines (Pinus pinea L.), maritime pines
(Pinus pinaster Ait.) and leguminous black locusts
(robinia pseudoacacia L.)(Makineci et al., 2011). Both
pine species are non-indigenous species, fast growing
and will enable some soil development. These trees are
planted in a grid and will form an monotonous forest.
The general director of the forest, osman Kahveci, has
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Steep slope
height 2-10 meters

Gullies with a lot of erosion

Soil characteristics:
Muddy clay,
very low permeabiity
Almost no soil development

Illustration 14.11: Elements of the dump truck landscape

Forest

300-800 m

Dumptruck plateau

Leftover ponds

Cliﬀ

m
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Illustration 14.12: Leftover ponds are part of the water
system

pointed out that the pine forests have low biodiversity
values in comparison to the original forest (Tokcan,
2008). The Ministry of forest and water management
(2007) becomes increasingly aware that the type of
forest is important and that it has to change. Their goal
is “to convert needle forest, which are vulnerable to fire,
into deciduous and mixed forests with a natural plant
cover.” (Tokcan, 2008)
Although mixed forest has a better natural plant
cover, a mix of forests planted with the umbrella pine,
maritime pine, leguminous black locust and open
spaces will create in a fast way the largest biodiversity
in the former mining landscape (Makineci et al., 2011).

Illustration 14.13: Mature pine forest has low biodiversity

Illustration 14.15: View from a plateau towards several mine lakes. Each white line indicates an edge of a plateau

Illustration 14.16: vegetation of the former mining landscape
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Illustration 14.17: Poly centripetal water system of the former mining landscape

Forest

Water flows

Cliff

ridge

Mine lakes

Edge of each part of the water system
that shows centripetal water system
characteristics
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14.4 Centripetal water sysem characteristics
The open surface mining activities have transformed
the original relief and landscape drastically. The new
dump truck landscape, mining lakes and cliffs have
formed a rather unnatural water catchment area.
The water system in the former mining landscape has
now centripetal characteristics, with the mine lakes as
central focus point. For example, rainwater caught in
the dump truck landscape first flows to a mine lake.
From there, water flows in small streams to the main
stream in Arnavutköy that leads to the Alibey reservoir.
All water caught in the former mining landscape within
the Alibey basin flows to the fresh water reservoir
Alibey. Apart from strong erosion processes in the
former mining landscape, the quality of the water is
quite good. Dogan did research to the soil and water
quality of some mine lakes. His data is relevant for the
whole area because all nearby mine areas are dug in
the same geological layer. Dogan found in his research
some light pollutants in the surface water of the mine
lakes, as expected. He measured “slightly elevated
sulphate, above mid pH and chloride constituents”
{Dogan and Kahriman, 2008). He states that only the
sulphur are remains of the mining activities and the
chloride and slightly higher pH come from natural
welded underground water (Dogan and Kahriman,
2008). Overall could be stated that the urbanity is
a greater threat for the fresh water quality than the
exposed geological layers.

Illustration 14.18: Centripetal characteristic

Illustration 14.19: Centripetal characteristic with one
outflow. The mining lakes correspond to this model

112

Master Thesis - Steering protective growth

14.5 Land-use, appreciation and future
Today, the dump truck landscape is only in use by some
herds of buffalos, and by some men that found their
ideal fishing spot. The dump truck landscape is seen as
common ground, but due to the instability of the cliffs,
exits of the roads are blocked to keep people out of this
landscape. The potential beauty and the importance of
this landscape is often overlooked. Many companies
are using the vacant abandoned lands as dumping place
for their industrial waste. At remote places, inside the
former mining landscape, heaps of cotton or wood can
be found. People do not have a bond with this landscape
and are therefore dumping waste here. Behaviour
like this is triggered by the vacant appearance of the
landscape. The former mining landscape does not look
like a water resource area, and so its appearance results
in pollution of the area.
So, the qualities of the former mining landscape are
not seen by everybody. Mining companies see the
former mining landscape as unnatural and dangerous.
In order to polish away their landscape metamorphose,
the mining companies are busy with reshaping the
landscape again. Construction waste, like concrete,
bricks and overburden materials are transported with
hundreds of dump trucks towards the former mining
landscape. Inside the forest, construction waste is
cleaned and then dumped into the mine lakes. Parts
of this construction waste is recycled but 40 % is
dumped in the former mining landscape which leads
to the disappearance of the unique water landscape.
The result of this filling is a restored hill landscape with
forest on top.

Illustration 14.20: Some cows are herded

Personally we think it would be a great loss when all lakes
disappear. Therefore, we think that a new destination
or purpose has to be found for the construction waste.

Illustration 14.21: Some recreants use the landscape

Illustration 14.22: Waste is illegally near the roads
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Illustration 14.23: Dump trucks transport contruction waste, which will be dumped
in one of the lakes.

2008

2011

1 km

Illustration 14.24, 14.25: Tayakadın Lake is filled with construction waste in 3 years
(Fullness rate: 80%, Current stored waste: 21.101.854 m3, source: İstaç)
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14.6 Summary of the analysis
Local magnets are present inside the former mine area
which will attract urban developments
The dump truck landscape is formed by muddy clay
which has a very low permeability. This results in many
ponds and lakes all over the landscape which contribute
to a varied and special landscape.
Erosive processes which slow down the regeneration
of this landscape are present especially at the steep
slopes.
The new relief of the former mine area created by
the mining companies formed a unique water system,
which has poly centripetal characteristics.

Summarizing model of the former mining landscape
with all its characteristics

Illustration 14.26: Model of the former mining landscape

Illustration 14.27: Future of the former mining landscape

Water flowing out of the mine area has a good quality
and is flowing towards the Alibey basin where it is used
as fresh water resource.
Potential beauty and importance of this landscape is
overlooked and neglected. Waste is illegally dumped in
the former mining landscape, and mine lakes are filled
legally with construction waste.
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The analysis in a model
The model below is a schematic section of one of the
centripetal lakes. In the next chapter this model will be
used to represent the different design principles.
The model represents the current situation of many
lakes in the project area. Here, the model summarizes
different processes and characteristics that have been
described in this chapter. The second picture shows the
expected future of the landscape. The lakes are here
filled with construction waste, and the landscape can
be urbanized by gated communities that might affect
water quality.
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15 Design CONCEPT
15.1 Introduction

15.2 Design as research tool

In the following chapters the following design question
will be answered:

For a large part, the research in the previous chapters
has been research for design. However, the design
has also been a tool for research. During the process
of design, it appeared that mainly the analyses on
characteristics of urban growth (chapter 11), were
useful for determining the target group for development
at the project location. This has also largly impacted the
vision, in which the expected high-class development
is suggested to be used for water resource protection
(chapter 12). The process of design was very useful
to understand, and get a feel for, the former mining
landscape. This has led to more detailed analysis of the
local water system (chapter 14.4), and in more detailed
research in the future of the lakes (chapter 14.5).
The landscape analysis and the theoretical framework
are combined, while using an abductive perspective
to generate a new strategy, which forms the design
concept.

How can a spatial design for Alibey basin create a plan
that combines a protected fresh water resource with
urban growth?
In an exploration of the forest belt, it has become clear
that the forests are an indispensable part of the water
system. The indirect and often invisible functions of
the forests (chapter 4), and the landscape architectural
theory on creating protection for landscapes (chapter
6), convinced us that we have to create protection for
the landscape as a whole. At the smaller scale, design
can increase ecological understanding by creating
educational elements focussing specifically on the
water resource (section 6.5).
The analysis of the steering and organizing forces within
Istanbul (chapter 3), together with a study on incentive
planning and swarm planning (chapter 7), have shown
that magnets like roads, water pipes, facilities, and
scenic views, can be useful elements to attract urban
developments. Spatial elements that make a landscape
accessible, multifunctional or give it clear borders,
might also be used as magnets that repel urban
development from a landscape. By creating readable
landscapes, education can strengten the previous
mentioned guidelines for design.
The casco concept (chapter 7) can create better
opportunities for both resource landscapes as for urban
landscapes.
The vision for the Alibey basin (chapter 12) states that
the projected urban growth can be used to improve the
water resource in disrupted areas. In case of the project
site in the former mining area of North Arnavutköy, the
challenge has been stated to improve the quality of the
water in the Alibey basin by making use of high-class
development. The main uncertainties at the project
location are the specific effect of urban development
on water quality, and the degree of urban growth that
will take place in this area. In this part of the report the
design for the project area in North Arnavutköy will be
described.

15.3 Guide to the reader
The design will be described in multiple steps, and at multiple
scales. First, the concept for the design is described. This
concept shows how the theoretical framework from chapter
6,7,8 is used in different parts of the design.
Next, the constructed model representing the lakes is used to
explain the design principles in multiple steps.
Following, the design for the project area is presented. Followed
by a detailed design of one of the lakes. The detailed design gives
insights in how the design principles can result in the proposed
design for the project area. First, the purifying framework
landscape is described. Small scale designs and visualizations
will give insights in the design. Second, the potential urban area
is described. Here, sections of the public space give insights in
the design on the smaller scale.
In the end the significance of the design for higher scale levels
will be described. In addition, suggestions will be given for the
location of planned large scale infrastructural magnets.
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15.4 Concept for design
The theoretical framework from chapter 6,7,8 is
used to steer and organize urban development,
and to create support for protection of landscapes.
The concept on this page shows what parts of the
theoretical framework are used in which parts of the
design, and for what purpose. Here we can see that an
adapted casco is constructed: A water framework (lowdynamic) in which small islands of possible high-class
development (high dynamic) can emerge. Readability
of the landscape is used to visualize which parts can be
used for development. Strong borders will be used to
define the borders for development.
Magnets are placed to steer and development
(attracting urban development), but also to create
support for landscape protection (repelling urban
development).
Spatial interventions for improving the water quality
will be used as a guidance for both the placed magnets,
as the constructed readable borders and landscapes.
These principles will be used to create a landscape
where the quality of the water is improved, together
with the creation of unique opportunities for high-class
development.

Design guidelines for
guiding urban growth:

Design guidelines for
landscape protection:

Water framework
Potential urban area

Casco concept
(Sijmons, 1991)
Spatial incentive planning
(Duchart, 2007)
Swarm planning
(Roggema, 2012)

Magnets

Education by readability
(Hill, White et al. 2002),
(Clayton, 2009)
Accessibility
(Clayton, 2009)
Multifunctionality
(Lovell, 2009)
Making borders
(Nassauer, 1995)

Illustration 15.1: Combining theories to form a concept, which protects the fresh water resource and can steer urban growth
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15.5 Design steps in a model
Design step 1: Location of the purifying framework
The design creates a low-dynamic water framework that covers the entire project area, where water is purified and
erosion is reduced. In this water framework high-dynamic potential urban areas can be added when the quality
of the water can be preserved. The higher edges in the dump truck landscape, formed by the edges of the microcatchment of the centripetal lake, give opportunities for these potential urban areas. Here, the water can be purified
along its way to the outflowing stream of the lake. So, the water framework is able to improve water quality, despite
of the degree of urban development in the potential urban areas. In the model, the white areas represent the
locations in the water framework that can be used as potential urban areas.
The potential urban areas will be on a minimum distance of 100 m from the lake, consistent with İSKİ protection
regulations for large streams and rivers within basins. Although these areas can contain development, the landscape
as a whole will contain spatial interventions to improve the water quality. This means that interventions for nutrient
removal, soil stabilization, collection of sediments, and the slow-down of peak flows will be constructed in the entire
landscape.

Design step 2: Differentiating design solutions for erosion control.
Erosion control is not specifically bound to certain parts of the landscape, because erosion processes take place
everywhere in the former mining landscape. Therefore, design solutions for erosion control appear in the entire
water framework. This means that in parts of the water framework that are potential urban areas, also spatial
interventions for erosion control can be found.
To create readable landscapes, the design solutions for erosion control of the potential urban areas is different. In
the water framework ‘vegetated earth-banked terraces‘ are used to reduce erosion, and have a green and more
natural appearance. The design solutions used in potential urban areas are stone retention walls, and create an
urban atmosphere. Part of the construction waste is used as a building material for those walls. The wall defining the
edge of possible urban development is over-dimensioned to create a strong and readable border for development.
This wall is also a mean for “framing nature”. Larger walls are also used to indicate flexible areas that can contain
higher density development.

Design step 3: Differentiating design solutions for run-off control and water purification.
To control run-off and water quality, design solutions are again different for the potential urban areas, to create a
readable landscape. In the water framework, orifice weirs are constructed to slow down the discharge of rainwater,
and to distribute the discharge over a larger time span. Extra reed vegetation can be planted behind the weirs to
purify water that slowly passes the weir. To increase water quality, also the cliffs are being protected from erosion.
This is realized by constructing aquaducts. These are watercourses constructed to convey water from the forest to
the lake, without eroding the cliffs. The aquaducts are comparable with the levadas on Madeira; small channels
that transport water. In the water framework, water streams are allowed to flow freely through the landscape. To
control water outflow, dams are constructed at the out-flowing stream of the lakes. The dams actively regulate
the water level of the lakes. In this way, a part of the rainwater can be stored, and a continuous water flow to the
streams can be created.
In the parts of the landscape that can be potential urban areas, drains and retention ponds are constructed for runoff control and water purification. Like the stone retention walls, these elements have an urban character to define
spaces for urban development.

Design step 4: Adding magnets to attract development, and to create protection for the purifying framework.
In the previous steps the constructed landscape has been provided with spatial elements for erosion and run-off
control, and is able to purify the water. Also, the locations suitable for development have been defined, by using
different design solutions. In this last step, magnets are added to the landscape. Magnets are used to guide urban
development towards the potential urban areas. Infrastructure (roads, power lines, water pipes, sewers), facilities,
prepared plots, and a public space are magnets for urban development.
The water framework is also a magnet. First of all, the water framework provides a scenic environment for urban
development. By adding recreation routes and spots to this landscape, this landscape becomes accessible and
multifunctional. In this way, the water framework can also attract recreants, an additional target group that is likely
to support protection of the landscape. This support will help to repel urban development in the water framework
itself. The recreation routes and spots are based on the design solutions for erosion and run-off control. By doing
this, the routes can give insights in the water system, and becomes educational.
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Illustration 15.2: Location of the purifying framework

Illustration 15.3: Differentiating design solutions for erosion control.

Illustration 15.4: Differentiating design solutions for run-off control and water purification.

Illustration 15.5: Adding magnets to attract development, and to create protection for the purifying framework.
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15.6 Potential urban areas in the
framework
The former mining landscape in the North of Arnavutköy
is designed in order to improve the water quality; a
water framework that will become an extention of the
surrounding water-purifying forests. Potential urban
areas within this framework can be found near the
ridges of several centripetal lakes. Here, the water can
be purified along its way down towards the outflow
stream of the lake. The stream from the North-Western
lakes, as well the lakes itself, have been kept free from
potential urban areas. In this way, the water quality in a
large part of the project area can be guaranteed.
Between the existing urban development of Arnavutköy
and the potential urban areas, as well as in the NorthWest of the project area, there are opportunities for
creating new connections between parts of the forest.
Forest development will help to support erosion
control, run-off control and water purification.
Magnets like infrastructure, facilities, prepared plots,
and public spaces that will attract development are
located in the potential urban areas, close to the
urban area of Arnavutköy municipality. In this way,
the first developments can be close to the facilities of

Illustration 15.6: current water system with poly
centripetal characteristics

Arnavutköy, as well have a view on the scenic landscape.
By placing the first magnets here, the development will
start to grow near the ridge of the different centripetal
lakes. This gives the option to keep an eye on the water
quality when development continues. As can be seen in
illustration 15.6 and 15.7, the ridges of the centripetal
water system have been adjusted to collect the majority
of the water in the lakes.
At the same time, the constructed infrastructure,
facilities and public spaces form nodes for recreants
from where the water framework can be explored. The
different lakes have different recreational facilities to
create a varied recreational landscape.
In the following section is described how the design
principles explained by the model, resulted in a
detailed design for one of the lakes. This detailed design
will further explain the spatial composition of this plan
map.

Illustration 15.7: Poly centripetal characteristics are
enhanced and closed by a dam, to create the possibility to
control the water outflow of each lake
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Illustration 15.8: Plan map
Forest on top of cliff with new aqueducts

Dam to control water outflow of the lakes

Lake with a reed bank

Reed along stream

Existing city

Main road to potential urban area in the former mine area
towards Arnavutköy and Istanbul

Framework landscape with vegetated earth-bank terraces
Placed magnets
Potential urban area with retaining walls
Filled area, planted with forest
Ridge

1km
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16 The water framework
16.1 Description of the framework
This map shows how the design principles can result in
a design for one of the lakes.
All the water from the potential urban areas shown in
this map flows towards the lake at the center. The orifice
weirs, dam in the outflow stream, and retention ponds
in the drains increase storage capacity and reduce the
peak discharge. Together, they create a continous flow
of water towards the Alibey reservoir. The continious
flow will improve vegetation development, improving
the water-purifying abilities of the landscape, as well
as its visual appearance. At the same time, they reduce
the risk of flooding downstream.
Reed vegetation is planted behind the weirs, and in
constructed wetlands in the lake, to purify the water
along its way to the Alibey reservoir. Construction
waste is used to make parts of the lakes shallower. This
results in larger areas of the lake that are suitable for
constructed wetlands. The constructed wetlands are
located at locations where multiple smaller streams
from orifice weirs enter the lake.
As can be seen in the map, the drains in the potential
urban areas are used to transport the water to the
ponds behind the orifice weirs. This will further reduce
the peak discharge, as well it enbles the purification of
the water by reed vegetation.
The form and location of vegetated earth-banked
terraces, retention walls, orifice weirs, and drains is
largely based on the underlying dump truck landscape.
The steep slopes in the underlying landscape are also
used as a guide for the large retention wall that create
a border for urban development.
There are differences in the form of walls and drains
within the potential urban areas. In the next section the
location and form of walls and drains in these areas will
be explained in more detail.
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Retaining wall that defines the hilltop
Retaining wall between the potential urban area
and the framework landscape
Retaining wall inside the potential urban area
Vegetated earth-banked terrace
Retention ponds in drain
Left over pond
Orifice weir
Illustration 16.1: plan map of one centripetal lake
Lake with reed
Cliff with forest on top
Drain

128

Master Thesis - Steering protective growth

Illustration 16.2: Development process of a vegetated earth-banked terrace
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16.2 Vegetated earth-banked terraces
(VEBT)

16.3 Horizontal constructed wetlands

Vegetated earth-banked terraces are constructed,
based on the shapes and height differences of the dump
truck landscape. Vegetation is used to retain sediments,
and to reduce run-off speed. Additional, it enables new
vegetation to settle. Robinia pseudoacacia is planted
at the top of the slope to strengthen the soil, and to
release nutrients to the soil (Makineci et al., 2011).
These nutrients will allow for a faster development of
trees, herbs and scrubs down the slope. There are no
trees planted on the slope, to prevent falling trees from
destroying the young soil.
Vegetated earth-banked terraces are not static elements
in the landscape. Under influence of water flows and
vegetation growth, the appearance of the slopes can
gradually change by limited breaching. With time,
some trees might fall during storms. In this process,
the profile of a slope can change. Falling trees will add
organic material to the soil, while new vegetation gets
a change to grow. The vegetated earth-banked terraces
are used as a starting position for vegetation growth,
which is important to start low dynamic landscape
processes that are necessary for water purification.

Horizontal constructed wetlands are constructed in
the lake in order to filter the run-off water from the
potential urban areas. These wetlands use Phragmites
australis to clean the water from nutrients and possible
pollution. Construction waste can be used as a bed for
growing the reed vegetation. In this case, the size of
the stone grit must be large enough to allow for a flow
of water through the reed bed. The appearance of
the wetlands matches the appearance of the existing
lakeside vegetation. However, the water filtering
capacity becomes significantly larger than by using
the existing lakeside vegetation alone. The required
space for filtering the water by horizontal constructed
wetlands has to be determined by future research.

The vegetated earth-banked terraces are used as a
basis for the green corridors among parts of the existing
forest. In this case, besides Robinia pseudoacacia, a
rich mix of Quercus can be planted. The mix consists
of Quercus frainetto, Q. cerris, Q. petraea, Q. robur,
Q. hartwissiana, Q. pubescens, Q. infectoria and Q.
coccifera, which comprise a large proportion of forests
in the region. (Dönmez, 1968; Eliçin, 1983)
The use of vegetated earth-banked terraces is an
alternative to the grid plantings of pine trees that are
currently used to grow a forest. At the first stage, the
planted trees will increase evaporation. Later, the roots
of these trees will increase the permeability of the soil.
A higher permeability of the soil results in a decrease in
evaporation, and in an increase in filtering of water by
the soil. With time, the use of vegetated earth-banked
terraces will create a more valuable forest that is able
to support erosion control, run-off control and water
purification.

Illustration 16.3: The horizonal constructed wetland makes use of construction waste to grow
Phragmites australis in order to purify the water.
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Illustration 16.4: Large walls create a clear border for the potential urban areas

Illustration 16.5: Smaller walls in potential urban areas
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16.4 A walled landscape

16.5 Drains in the potential urban areas

The retention walls define the potential urban areas.
Stone retention walls are used to retain sediments
and reduce run-off speed. Construction debris and
excavation waste from developments in Istanbul is used
as a building material. Stone grit (sizes: 0 - 12 mm) is
used to make concrete for the supporting construction,
larger gravel (sizes: 13 - 22 mm) is used as backfill
material, and larger stones (sizes: 30 – 50 cm) enclose
the visual parts of the wall. The stone grit, and gravel
are already being produced by İstaç, the company
taking care of the waste management for the Istanbul
Metropolitan Municipality. The larger stones have to
be added to the product range, and will originate from
broken down houses from the Istanbul area. The stone
retention walls clearly mark the potential urban areas
with an urban atmosphere. The wall separating the
potential urban areas from the framework is higher,
and visible from both sides, to create a strong and clear
border for development. Also the walls that contain
denser development, will be higher.

To prevent breaches in a terraced landscape, it is
important to allow for discharges of excess runoff
along drainage lines (Liniger et al., 2007). Drains are
used in the potential urban areas to guide the water
to the ponds behind the orifice weirs. The drains are
filled with boulders, to make the waterflow visible in
the landscape. In case of local development, pipelines
can be placed in the drains, by temporarily removing
the boulders.
Together with the stone walls, the drains with
boulders will create an urban atmosphere in these
areas. Retention ponds are constructed in, or close
to, the drains. These ponds are again made visible by
using boulders. The ponds create wetter areas in the
landscape, to grow trees. The trees can loosen the soil,
increasing the water storage capacity of the landscape.
These retention ponds give new opportunities for the
potential urban development, which will be described
later.

Locally, walls can differ in height. The walls correspond
to the local height of the slopes, to accentuate the
unique topography of the dump truck landscape. The
location of the walls can differ from local topography, to
give more or less room for future developments.

Illustration 16.6: Example of a wall made of re-used
building material, Villa Augustus, Dordrecht, The
Netherlands

Illustration 16.7: Example of a drain that is made visible
by using boulders. The boulders slow down the run-off
speed.
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16.6 Functioning of the water system
For the design a schematic representation of the water
system has been constructed. In this scheme the water
flow is visualized from the high density area to the
dam in the outflowing stream of the lake. The different
interventions for erosion control, run-off control, water
purification that have been described in the previous
sections, are summarized in the scheme on this page.
The exact size of constructed wetlands, the amount
of retention ponds in the drains, and the dimensions
of dams and orifice weirs, have to be determined by
further research. Here, the exact effect of development
on water quality is an important unknown factor.

Illustration 16.8: Model of the proposed water system based on the centripetal characteristics

Master Thesis - Steering protective growth

133
In the design rain can fall at 5
different locations in the potential
urban areas (phase 1 + next phases),
water framework, forest on top of
the cliffs and the lake.
Rainwater from the new urban area
has a slight chance to be polluted.
Rain that falls in the other areas will
be cleaner.

Potential urban
area phase 1

Potential urban
area next phases

Water framework

Forest on top of
cliffs

Inside the urban area of phase
1, water is collected in drains for
infiltration or transportation towards
the water framework.

During heavy rainfall a small
waterfall will be present in the vista
of the passage to make the water
resource better experienceable.

Retaining walls and VEBT slow down
the water flow and provide more
time for infiltration.

Inside the urban area of the next
phases, water is collected in drains
for infiltration or transportation
towards the framework landscape.

Rainwater crosses a second
passage, but now towards the
water framework with again a small
waterfall.

Aqueducts will collect water from
the forest and transport it towards
the water framework.

Streams and leftover ponds transport
water towards the lake. Vegetation
along the stream and ponds will
filter the water, while ponds as well
increase infiltration capacity.
Orifice weirs slow down the water,
and increase filtration and infiltration
by the soil and vegetation. Orifice
weirs are an important point were
water can be experienced
Constructed wetlands around the
lakes will filter the last pollution out
of the water

Inside the lakes all water will be
collected

With a controllable orifice weir
water is evenly transported towards
the Alibey basin. In case of a water
system emergency the dam can be
closed till the problem is solved
Illustration 16.9: diagram of proposed water system
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17 Placing magnets
17.1 Magnets for development
In the potential urban areas the design solutions for
improving water quality have an urban character.
This makes the locations that can be used for urban
development clearly distinctable in the landscape, also
when parts are not (yet) developed.
The development will take place in phases, to keep an
eye on its effect on water quality (fig N), an important
uncertainty. The first phase contains developments
near the ridge, where relative high density develpment
is possible, 200 pers. per hectare in the high part and
80 pers. per hectare in the plots closer to the mine
lake. From this point in the landscape, the water flow
towards the lake will encounter many interventions for
cleaning the water along the flow. Development of the
first phase should reveal whether the water is affected.
When water quality is maintained, next phases of
development can take place. The next phases are
located midstream in the centripetal lake landscape.
Here there are less options for cleaning the water along
the flow. Therefore, the density of development is 25
pers per hectare.
When we look at the map, it appears that there are
differences in the form of walls and drains within the
potential urban areas. As will be described, these
differences in form relate to the different phases of
development.
Phase 1
As described earlier, the magnets for development are
mainly located on the hilltops, close to the facilities
of Arnavutköy. These hilltops, are the first phase,
where development will start. The hilltop has a high
probability to be developed due to the placed magnets.
Together with the higher density of the development
in this phase, this resulted in more rectangular forms
for walls and drains, to accentuate the urban character.
To make the plots attractive for development, a road
is constructed to give access to the plots. Additional
magnets like powerlines, water pipes and sewers are
provided for the plots. In the design there is reserved
space for facilities, like a mosque and several small
shops. These facilities will be constructed when the
plots are being developed.
Next phases
After the first phase, only when water quality is not
affected, the next phases can be developed. This means
that this part of the potential urban area should look
good when it is developed, but also when it is not
developed. Here it is decided to shape the walls by using
the form of the the underlying dump truck landscape.
The drains in this part are located in such a way that
they are able to collect the water and transport it to the
ponds behind the orifice weirs. This landscape will have
a slightly more natural appearance, while its potential
use as low-density urban area remains readable.
It is intended to attract high-class development. The
high-class development can partly refund the costs
incurred by ISKI to construct the landscape. The growing
neighbourhood is a car-free neighbourhood. This
makes the plots at the hilltop, which are close to the

access road and parking lots, relative more attractive
than the plots in the next phases. In this ‘walkable’
neighborhood, de-fragmented urban form is promoted.
In a de-fragmented neighbourhood social contact is
promoted. The banning of cars reduces pollution of runoff water. As well, people experience a clear transition
towards a special and sensible landscape when parking
their car to continue their route by foot or bike. The carfree atmosphere tends to trigger low-impact housing,
and low-impact living (Ornetzeder et al., 2008).

17.2 Magnets for creating protection
The landscape is not only robust in performing its
function as water purifying landscape, it also forms
a scenic setting for the high-class development. The
many lakes, cliffs, reedlands, and green terraces create
a unique landscape with spectacular views. This scenic
setting attracts development. The new inhabitants of
these areas are expected to be willing to protect this
scenic landscape.
This design aims to protect the landscape that improves
water quality by making the landscape accessible,
multifunctional, educational. In the map, different
elements can be seen that fulfill those functions. There
are paths guiding through the landscape, over orifice
weirs, along aqueducts on the cliffs, and there is a
large jetty in the lake. These are the locations where
ecological understanding and support for the water
framework can emerge. The paths make people able to
learn, experience, and socialize in the water landscape.
By making the landscape a public recreation landscape,
a larger group of people can build a bond with the
landscape, resulting in wider support for protection.
The recreation landscape will make the neighbourhoods
lively places with a mix of users. At daytime, recreants
will be in the area while many inhabitants of the
neighborhood are working. In the evening, inhabitants
of the neighborhood return home, as well as many of
the recreants. Facilities like the mosque and shops,
where space has been reserved for, can be constructed
earlier than the urban development on the hilltops in
case of a strong demand from recreants. These facilities
will then also attract more recreants to the area.
The recreation elements are largely based on the
interventions for improving the water quality. At
different locations in the landscape the flow of water will
be visible. On the one hand, these water elements can
enhance the beauty and appearance of the landscape,
and thereby strengthen support for protection. On the
other hand, at these locations it becomes possible to
educate people about a vulnerable resource that has
for long been put away in underground pipelines and
concrete channels. In this way ecological understanding
arises.
The visualisations on the following pages show the
different recreation elements.
Illustration 17.1:
Phase 1 & next phases
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Retaining wall that defines the hilltop
Retaining wall between the potential
urban area and the framework landscape
Retaining wall inside the potential urban area
Access road from Arnavutköy towards the hilltop
Retention ponds

Illustration 17.2: Placed magnets on the plan map

Gralux recreation path
Wooden recreation path
Mosque directed towards Mecca as spatial
incentive to attract development
Place reserved for local shop
Orifice weir with recreation route on top
Aqueduct on the cliffs along recreation path
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Scenic views at the aqueduct on the cliffs
To prevent erosion of the cliffs, and therefore sedimention
of the lakes and streams, aqueducts are constructed on top
of the cliffs. Recreation paths are constructed along these
aqueducts, to give people insights in the water system, and
to provide scenic sights on the landscape. A viewing point
is created on the highest point to create a destination point
along the path.

Fishing at the jetty

Illustration 17.3

A large jetty is constructed in the lake. The jetty can be used
for fishing, and experiencing the the lake landscape. There
is a small teahouse at the jetty, in order to create another
destination point along the recreation routes.

Illustration 17.4
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Illustration 17.5
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Experiencing the water at the orifice weirs
The water level behind the orifice weirs will differ with the
time of the year. So, also the outflow from the dams will
differ from time to time. Reed beds will develop behind the
weirs. These are dynamic places in the landscape, where the
water flow and the animals and plants that are dependent
on it, are very closely observable. Therefore, the orifice weirs
are part of the recreation routes. These weirs are the ideal
place for education on water and ecology. Information panels
can teach people what the observed species tell about local
water quality. At the same time, the dams are social places by
providing places to sit down and socialize. The dams have a
lower part to give access to the water stream. Here, children
can play with water and nature in order to build a bond with
the natural landscape.
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Illustration 17.6: Gralux and wooden paths in the water framework

Illustration 17.7: Concrete, with stone pattern, in
the potential urban areas

17.3 Readability on the small scale:
materials
The different design solutions and materials in the
potential urban areas make the locations for urban
development readable in the landscape. At a smaller
scale there are more possiblities to make the landscape
readable. One can visualize the entrance of an potential
urban area by using different materials for the paths.
The paths in the water framework showcase the
sensibility of the landscape. This is expressed by
using natural-looking materials like wood and Gralux,
and by constructing elevated paths. Wide paths are
constructed from Gralux, wooden paths are used for
smaller paths towards recreation spots near the lake.
Those smaller paths branch from the Gralux paths. The
Gralux paths are elevated by 100 cm to visualize the
sensibility of the landscape.
The paths in the potential urban areas are made from
concrete, with a stone pattern. In Turkey, concrete
pouring is a sophisticated technique, which is often
used on slopes. When the development in the potential
urban areas increases, these paths can be widened.
Illustration 17.8: Elavated Gralux paths
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Illustration 17.9: Passage in the potential urban area, when entering the high density area on the hilltop

Illustration 17.10: Passage on the border of potential urban area and water framework

17.4 Readability on the small scale:
Passages
When accessing a potential urban area or a high density
area within the potential urban area, the paths have
to pass the large walls. These are locations that can
be designed in order to create a focus on the water
resource, or accentuate the border for development.
When leaving the high-density area on the hilltop, the
path cuts slowly through the plateau. On both sides
there is a stone retention wall with on top a small
community of houses. The path and walls are bended
to make it difficult to see the landscape behind the
walls. At the end the walls widen, and one of the walls
will diverge at a sharp angle to accentuate a vista at
the lake.
A drain is guided along the path, over one of the walls.
After and during rain, a stream of water will flow down
the wall at the location of the vista. Here people can
experience the flow of water from the urban area
towards the lake.

Before the path leaves the potential urban area, it cuts
through a clear visible border: the last stone retention
wall. To experience this important border, the descent
of the wall is sideways. In this way, there is a clear and
abrupt visual border, while the framework landscape
remains visible along the path.
The drain maintains its height till it crosses the wall
and produces a small flow of water along the wall.
This reinforces the realization that water from the
neighbourhoods enters the natural landscape.
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17.5 Phase one
On this page development of the first phase is described
in more detail.
The urban fabric of the neighborhood aims at promoting
sustainable ways of living, and at creating social bonds.
The design refers to the structure of the traditional
Turkish village, which is suggested to create such a
sustainable and liveable urban fabric (Oktay, 2004).
Like the traditional Turkish village, the public space
consists of a network of smaller and bigger squares,
where people will be able to meet, and where cars are
excluded. In illustration 17.2, it can be seen that the
drains, retention ponds and walls are used to define
the spaces that are, or can be in the future, developed
into public spaces. In these public spaces, the retention
ponds provide water for the trees, resulting in green
and shady public spaces for the new inhabitants. Walls
are also used to mark the plots, and allow for scenic
views over the landscape from these plots. The walls
are a basis for another magnet for development in the
first phase: they allow for ground leveling and buildingsite preparation.
Elements with water taps will be provided on the
squares, refering to the fountains in ancient villages.
The new fountain can be used for washing, after a visit
to the recreation area, or before prayer. The fountains

have an important social role, and can on a small scale
contribute to ecological understanding, when the
water flow from the fountains is visibly connected to
the drains.
The plots that are sold to project developers, can be
accessed via the squares. In the design, the degree
of closeness of the plots is of minor importance:
Developers are able to create a private and secure
space within their plot, while extensive and high quality
public space is created outside the plots. However, by
partly using the retention walls for enclosing the plots,
a stronger sense of community and security is created
within the plots. By doing this, it is intended to weaken
the common need for constructing fences around the
plots.
In illustration 17.11, 17.12, and 17.13 can be seen that
some retention ponds have been constructed within
the plots. These retention ponds are used as magnets
for the developers to make use of these interventions to
collect run-off water within the plot, and to create more
green space. By doing this, tree groups can seperate
groupes of houses within the plot, a reference to the
tree groups inbetween ancient mahalles.

“Pedestrian-oriented communities are expected to put
urban environments back on a scale for sustainability
of resources, both natural and economic, and lead to
more social interaction, physical fitness, diminished
crime and other social problems. Pedestrian oriented
communities are more liveable communities, and lead
to whole, happy, healthy lives for the people who live in
them.” (Oktay, 2004)

Illustration 17.11: Drains and walls define
spaces

Illustration 17.12: Spaces are developed in
green public space to act as a magnet

17.13: The retention ponds within the plots
are a magnet for creating more green space
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Fig. 17.14: Plan map of the proposed urban fabric based on the traditional Turkish urban form

Retaining wall that defines the hilltop

Road, width 3m concrete

Retaining wall between the potential
urban area and the framework landscape

Recreation route, Gralux
Square

Retaining wall inside the potential urban
area
Retention pond in drain
Access road from Arnavutköy towards
the hilltop
Road, width 6m concrete

Trees
Mosque as magnets directed towards
Mecca
Place reserved for local shop

Parking
Alignment for potential urban
development
Proposed alignment for potential urban
development
Passage between hill top area and the
next phases
Passage between potential urban area
and framework landscape
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Illustration 17.15, 17.16, 17.17, 17.18: Crossection of the proposed urban fabric based on the traditional Turkish urban
form
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Different sections show the use of retention walls and
drains for creating spaces.
1
The access road is an important magnet for development
on the hilltop. However, the attraction of development
should only work in the potential urban areas, and
not in the rest of the water framework. Therefore, the
access road has been elevated by using stone retention
walls. At the same time, the elevated road showcases
the sensibility of the surrounding landscape.
2
Two walls that are part of the larger wall surrounding
the hilltop separate the parking lots and one of the
plots from the access road. The combination of larger
walls and trees can keep most of the parked cars out
of sight.
3
The larger square is defined by two retention walls and
a drain. By using two walls intermediate space can be
created, which can be used as a terrace for tea houses.
On the other side of the square multiple retention
ponds provide water for fruit trees. The center of the
square can be used as a meeting place, for playing, and
for events.
4
The mosque square has been provided with a fountain,
which is a part of the wall. The water flow from the
fountain to the drain will be visible on the square. The
square is lowered in order be a wetter area for growing
trees.

In every design for an Islamic garden, flowing water has a
prominent role. There are fountains, ponds, waterways,
and in terraced gardens also waterfalls. According to the
Koran, the creation of earth started with the creation of
water. By letting water descend from paradise (Jannah),
Allah let many different species of vegetation occur.
From the water he brought forth every animal, and
spread them over the earth. The Islamic garden is a cool
place of rest and reflection, and a reminder of paradise.
In this paradisiacal garden, water brings coolness and
fertility. In the princely gardens, water is the symbol for
fertility and prosperity, which the prince had to provide
for his land. In the afterlife in paradise, - so promise the
Koran – there shall be water again.
Composed and translated from: (Schouten, 2005)

Illustration 17.14: Water in an Islamic garden
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17.6 Next phases
On this page development of the next phases is
described in more detail. Initially, this part of the
landscape can be described as a stone-walled landscape
with extensive grasslands, which can be used for the
herding of small groups of cows. Paths guide through
this landscape towards recreation paths near the lakes.
In this part of the potential urban area, the drains,
retention ponds and walls are again used to define
spaces. When this part of the landscape is developed,
these are spaces that can be transformed into public
squares. The locations of the potential future square are
lowered, and scattered with retention ponds. Locally,
the drain is less deep in order to create an overflow of
water in the retention ponds. The retention ponds are
visible for people by marking them with bolders and
trees. The trees loosen the soil, increase water storage,
and create a varied landscape for recreation. When
the public squares are developed, the planted trees

have already grown bigger. At that time, the trees are
able to provide shade for the inhabitants of the new
neighbourhood, as well as the recreants.
In case of development, also the paths are widened,
to give room for construction works. Pipelines are
placed in the drains, by temporarily removing the
boulders. All pipelines for water, sewage, and power
have to be financed by the developers of the plots.
By doing this, off-grid solutions are encouraged. An
off-grid neighbourhood can strengthen the ecological
understanding of people visiting the area.

Illustration 17.19: A low plain with retention ponds allows for development of trees

Illustration 17.20: In case of local urban development, these locations can be used for creating public space.
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Fig 17.21: Plan map for the next phases, Retaining ponds and retaining walls mark potential public spaces

Retaining wall that defines the hilltop

Road, width 3m concrete

Retaining wall between the potential
urban area and the framework landscape

Recreation route, Gralux
Trees

Retaining wall inside the potential urban
area

Alignment for potential urban
development

Retention pond in drain
Access road from Arnavutköy towards
the hilltop

Proposed alignment for potential
urban development
Passage between hill top area and the
next phases

Passage between potential urban area
and framework landscape
Orifice weir
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Visualization of the plan in 2015
0 Inhabitants
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Visualization of the plan in 2020
15.000 Inhabitants
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Visualization of the plan in 2030
25.000 Inhabitants
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18 Recommendations for
the regional scale
18.1 Borders on the regional scale
The design for North Arnavutköy shows the usabilty of
local landscape forms for making clear and readable
borders. In case of the design, the shapes and forms of
the dump truck landscape have been used.
On a regional scale there has been searched for
opportunities in the landscape that are able to protect
the forest belt from development and fragmentation.
When considering the narrowest parts of the forest
belt, there is a clear connection with former mining
activities. It is as straightforward as inspiring that many
old mining lakes and cliffs define a very clear border
for the narrowest parts of the forest belt. This line of
existing large-scale landscape elements along the forest
edge is very useful as a readable border for the most
valuable parts of the water framework; the forests. By

Illustration 18.1: Cliffs and lakes as large scale borders

maintaining this border, also the West-East continuity
of the forest belt can be maintained.
This means that lakes and cliffs should not only
be protected solely from the viewpoint of their
opportunities for water purification, recreation, and
their aesthetic value. They should also be protected,
because the filling of lakes and smoothening of the
cliffs with construction waste will erase a strong border
that can protect the forest from fragmentation by
urban development. In case of the project area, this
border has been backed up by a design that locally
improves water quality and landscape protection. How
this desgin can be an inspiration for other areas will be
pointed out in chapter 19.
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18.2 Bending projections
Projected large infrastructural magnets do not always
match with the proposed edge of lakes and cliffs. The
new highways and the third airport will attract many
new developments. To maintain the forest as most
important landscape from the viewpoint of the water
resource, projections of the highways and the airport
have to be bend. It is suggested that all of the projected
magnets are located in (future) urban areas.
This suggestion is illustrated by the map below.
Here can be seen that the projections of the third
highway connecting to the third Bosphorus bridge,
and the airport have been moved. In this way, the
urban development is not attracted in the forest, but
in the disrupted mining areas in the North, that can
be revitalized by using this urban development. At
the same time, it is suggested that regulations are
established for existing highway exits that are located
in the forest, in order to prevent development at these
locations.

Illustration 18.2: Bending projections

Projected large infrastructural
magnets
Suggested location
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18.3 The green recreation areas of Istanbul
Public green space is scarce within urban fabric of
Istanbul. Therefore, the recreational lake landscape
of Arnavutköy will be a unique new addition to the
existing options for recreation in nature. The landscape
of lakes and cliffs is able to provide many different
opportunities for recreation.
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Illustration 18.3: The project area as new major recreation landscape for the citizens of Istanbul
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19 Conclusion and discussion
19.1 Introduction
The urbanization of the landscape around metropolises
is a threat to the quality of life within these cities. Here,
urban growth endangers the supply of resources and
landscape services of the surrounding landscape to
the city. This thesis started with a fascination for the
use of the landscape architecture profession for the
protection of landscapes that provide resources and
landscape services for a city, while urban growth is
allowed. The thesis focussed on the following research
question:
How to preserve the fresh water resource while allowing
urban growth in the Alibey basin, which contains parts
of the forest belt of Istanbul?
In this chapter, we will draw conclusions on the value
and relevance of the results. This will be done at several
levels: the researched literature, the constructed vision,
and the local design. At the end, we will describe the
limitations of the design, and the relevance for other
locations and metropolises.

19.2 A landscape architect’s
contribution to the issue
During this thesis project it has become clear that many
resources used by the inhabitants of a city, often have
become largely independent from the local landscape:
In a globalized world dominates the believe that all
of the city’s resources and needs can be traded on a
world market. However, the prognosis of increasing
transportation and energy costs, makes people aware
of the importance of local landscapes for providing
resources and services. In case of Istanbul, the fresh
water supply by the landscape is at stake. This is a
crucial resource that is too expensive to transport over
large distances.
For the project, we explored scientific literature
(chapter 6 and 7) to find ways in which spatial design
can contribute to the protection of resource landscapes.
It appeared that many of the reseachers acknowledge
the fact that people often do not see the value or
importance of a landscape as producer of resources.
Therefore, guidelines are given for creating support for
protection of the landscape as a whole. Here, landscape
architects can consider design solutions dealing with
accessibility and multifunctionality of the landscape.
Another part of literature focusses on education, by
suggesting readable landscapes. By making landscapes
readable, inhabitants can be educated on the largerscale function of a certain part of the landscape.
Literature provides the landscape architect with far
fewer guidelines for creating protection for a specific
resource, like in this case the water resource. Often,

the landscape producing the resource is of a large scale.
People can only conceive a small part of this landscape
at a time. Here, design can contribute by designing
small scale elements that focus on one specific
resource. Combined, these elements can be of major
importance for the resource itself. The small scale of
those elements makes education possible, which can
create ecological understanding.
Another starting point is the steering of urban
development by design. Here, the landscape architect
is able to use the casco concept in design. This concept
does not only create readable landscapes, it also allows
for optimalization of both the low-dynamic functions
as the high-dynamic functions. The designer can also
use spatial incentives, or magnets in design: spatial
elements that have a steering and organizing effect
on urban growth. Different kinds of infrastructure,
facilities, and properties of the local landscape are able
to steer and organise urban growth. Although detailed
research on the precise effect of these elements is
lacking, their strong effect becomes clear when urban
growth of a city is investigated in time. Due to the fact
that there are still many uncertainties on how these
elements tend to steer and organise growth, this thesis
proposes that magnets should be accompanied by clear
borders for development. Only when there are borders
for development, the attracted development will not
endanger local resource landscapes. Together with the
creation of readable landscapes, these borders can be
used at different scale levels to define limits for growth.
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19.3 The value of the constructed
vision

19.4 The value of the local design

The vision constructed for the Alibey basin shows how
the water resource can be protected within a basin
that contains part of the forest belt, during urban
growth. The vision connects to the Sazlıdere vision of
H+N+S Landscape Architects, in which the forest is also
considered an indispensable part of the water system.

The aim of this thesis is to develop new design strategies
for protecting resource landscapes in the vicinity of
unplanned, rapid growing metropolises like Istanbul, in
order to retain the living standards in growing cities.
The local design turned out as an essential addition
to the Alibey vision. Namely, it shows how landscape
architectural theory can be used in a design in order to
achieve the vision.

When comparing both visions, it appears that both
visions aim to create a readable landscape where
regulations are visible in the landscape. However, the
visions differ in potential urban developments. The
Sazlıdere vision gives room to a wide range of possible
urban developments. Here, a elongated, high-density
city can emerge on the ridges of the basin. For the
benefit of the entire city, the vision for the Alibey basin
only gives room to less dense, medium scale, and
mainly high-class developments.
The way in which urban developments are steered
and organized is clearly different in the two vision.
The Sazlıdere vision shows how regulations for the
protection of the water resource, and geomorphology
of the basin, can provide guidelines for the definition
of new locations for urban development. These new
locations differ from the projected development
without vision: A new urban form is created following
the ridges of the basins. To support this new urban
form, the vision suggests non-spatial incentives
(property rights exchange incentive), and the creation
of readable landscapes. The created urban fabric on the
ridges is expected to be compact and continious, which
is still unknown in this region.

The vision for the Alibey basin shows that the
projections for different kinds of urban development
- without vison - are also able to provide guidelines
for a designing a urban landscape where the water
resource is protected. This vision uses certain locations
for development, which are expected to develop when
no action is taken. In what way the water resource is
protected, becomes clear in the local design. This is
illustrated by the design part of this thesis.
So, in case of the Sazlıdere basin, the solution for
protection of the water resource is already found on
the scale of the vision. Local design will adapt the vision
to local landscape characteristics. In case of the Alibey
basin, the vision provides guidelines for local design
based on projections. The solution for protection of the
water resource is found at the scale of the local design.
The Sazlıdere vision shows how a vision can communicate
a clear thought on how a city should grow.
The Alibey vision shows how a vision can be responsive
to projections for development, while providing
guidelines for local design.

The design suggests that it is possible to improve water
quality despite of urban growth. In fact, it states that
urban developments can be steered and be used to
protect the landscape from further development. By
creating an over-dimensioned water framework, the
entire project area can be used for improving water
quality. At the same time, the overdimensioned
water framework gives the option to make certain
locations within this framework suitable for potential
developments: the potential urban areas. This shows
that the design uses an adapted version of the casco
concept. The design makes use of development that
is already being attracted by large infrastructural
magnets, and locally adjusts the projection of this
development by small scale magnets and creating
borders. By doing this, space can be created for
the valuable water resource. It is an accessible,
multifunctional and educational space that is protected
by the people. Opportunities for creating borders, like
existing cliffs, can suggest adjustments for planned
large infrastructural magnets on the higher scale. The
design shows that water quality can be improved at
different degrees of urban growth, without losing
landscape readability, and attractiveness. However,
this means there are limits to growth.
The design shows that spatial interventions used
for improving the water quality, can be used to
communicate ‘limits for growth’ to people. Potential
urban areas can be made visible in the landscape by
using different design solutions, different materials,
and different form in design. Hereby, a readable
landscape emerges, which can be strengthened by
creating clear and strong borders for development.
Spatial interventions for improving water quality can be
used for creating this border. By using readable borders
in the landscape at multiple scales, a design is able to
organize urban development from the human scale
up to the regional scale. The design shows that the
border for development can be strengthened by using
local (waste) materials, and by creating support. The
views on the scenic landscape of the water framework
are used as a magnet for high-class development. By
using urban development that considers local scenic
landscapes as important, local support is created for
its protection. Magnets might also be able to create
protection for certain landscapes. In other words:
they might be able to repel urban developments, by
creating support for landscape protection. For example,
by attracting different target groups by making the
landscape accessible and multifunctional, there might
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19.5 Limitations
develop a stronger support for the landscape as a
whole.
Paths that make the landscape accessible, can be linked
to the spatial interventions for improving the water quality. In this way, new options for small scale designs can
contribute to ecological understanding. Both the recreants as the new inhabitants are expected to be willing to
preserve the constructed border for development. However, it should be noted that the recreational function is
not a requirement in this design. It can be questioned,
whether accessibility and multifunctionallity create a better protection by involving recreants, or that they unnessessarily endanger the water quality.

Both the design and the vision for the Alibey basin show
clearly that there are limits to growth when the water
resource has to be protected. This means that the Alibey
vision is expected not to give a complete solution to
accomodate all of the expected urban growth in this
basin. However, the vision for the Sazlıdere basin does
provide a location for this growth.
Different design principles are used to protect the water
framework from development. However, these principles
have never been tested, or applied to a Turkish context.
It is suggested to research the strength of the proposed
magnets and borders. For example, this can be done
by monitoring urban growth near newly constructed
magnets and borders.
An important limitiation of the design is its vulnerability
to newly planned large infrastructural magnets, which
are often not based on the underlying landscape. In the
design, it is crucial that the borders for development are
respected when regional plans are constructed. For example, the design might not be able to cope with new
highways, and airports that exceed the designed borders
without additional measures.
A special case is current speculation on the location of the
new canal, which is part of the ‘crazy plan‘ of Prime Minister Erdogan.
Like the exits of highways, the new harbor will radiate the
magnetic effect of the canal. However, the canal will also
fragment the current water sytem. In this case, additional
research has to point out how the water system can be
split up, and how new development can be used, in order
to maintain the water resource.
Last, it should be noted that a revitalization of the
disrupted landscapes is only a part of the solution.
It is suggested to combine the redesign of disrupted
landscapes with close observation and clearly defined
restrictions for developments in the forests. This will
determine the success of the design.
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19.6 Relevance for other areas

19.7 Recommended future research

At the design location, the pressure of urban development is high, as well as the pressure to maintain the water resource. In most former mining areas in the North
of the forest belt, the water resource is not utilized,
while the pressure for urban development is also high.
The constructed design can be an example for these
former mining areas, by showing how a water resource
landscape can be incorporated in urban development.
In these areas, the collection of water for domestic use
can grow along with urban development. However, it
is not intended to create a blueprint for design. Rather
this thesis intends to show the possiblities that lie in the
existing landscape: Differences in local landscape characteristics will result in different designs that combine
urban growth and protection of landscape resources. In
this respect, the design can be an inspiration for many
other vacant and disrupted landscapes in Istanbul and
other growing metropolises. This can be illustrated by
the following points.

The projections for urban growth differ widely. However,
the Alibey basin - like many of the forested basins - will
not be able to accommodate all the projected growth
when the forest has to be maintained. Therefore, a
part of the growth will have to be relocated to other
locations, for example the Sazlıdere basin. In case
urban growth does continue in the Alibey basin, after
the disrupted areas have been redesigned, the pressure
on the existing forests will increase. These points
result in the following new questions considering the
development of strategies for protection of resources
in a rapid growing, unplanned city:
1

In what way can urban growth be relocated
over larger distances in order to reduce the
pressure on the forests of the Alibey basin?

2

Can the constructed visions adapt to a
possible canal that will split up the basins?

First, the design shows that the kind of urban development that is projected (without vision) can be a guideline
to design a landscape that provides in both the protection of water quality, as in unique opportunities for the
target group itself.

3

In what way can the forest be fragmented,
while maintaining its services and resources?

Secondly, the design shows how the existing watersystem, and conditions and spatial interventions for a
healthy water system, can provide guidelines for determing locations for potential urban areas.

How to creatively fragment a landscape?
(Laurance and Gascon, 1997)

Thirdly, the design shows the usability of landscape form
(dumptruck landscape) and local materials (construction waste) for creating readable and strong borders for
development.
Fourthly, the design shows how the used magnets can
depend on local needs (facilities), as well regional needs
(recreation areas). At every location, the following steps
have to be taken. First the magnets of a city have to be
identified. Secondly, the effects of the magnets have to
be analysed. Hereafter, they can be used in design to attract or repel urban developments.
Due to the fact that landscapes differ in the resource
they provide, the expected urban development, local
landscape form, and the effect of magnets, the design
will be different for every location.

For the last question we would like to suggest an article
that focusses on the inevitability of forest loss:
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Glossary
Ecosystem – A network of natural interactions
among organisms, and between organisms and their
environment.

many indirect ecosystem services, like supporting,
cultural and regulating services. Those services are
often invisible in the landscape.

Ecosystem services - The benefits we draw from the
biosphere (Roling, 1997). The Millennium Ecosystem
Assessment subdivides the ecosystem services into
four types:

Magnets - Spatial elements that steer and organize
urban development.

Supporting
		
		
		

increased biodiversity, habitat,
soil formation, ecological memory,
seed dispersal, pollination, and
storage and cycling of nutrients

Cultural		
		
		

recreation, enhancement of 		
property value, community 		
cohesion, source of knowledge

Provisioning

e.g., food, water, fuel

Regulating
		
		
		

noise reduction, modulation
of temperature, removal of air
pollution, protection of water
quality, etc.

Landscape services – The ecosystem services described
by the Millennium Ecosystem Assessment, are strongly
focussed on ecosystems in natural landscapes.
Although, ecosystems are subject of change due to
human interventions in the landscape. Given the
fact that many of Earth’s natural landscapes and its
ecosystems have been transformed and redesigned to
fit human needs, the broader term landscape services
is used to describe the services provided by a landscape
in general. This terms suggests that in theory all
landscapes, also anthropogenic landscapes, are capable
of providing supporting, cultural, provisioning and
regulating services when ecosystems are incorporated.
Landscape resources – Provisioning services of a
landscape in general, that can utilized directly. e.g.,
food, water, fuel.
Resource landscape – Resource landscapes emerge
from natural landscapes when they are specifically
designed to optimize the provisioning services of the
landscape for human use. In this case we no longer
speak of provisioning services of an ecosystem. Now,
we speak of landscape resources as a landscape service,
utilized for human needs. Often, the stronger the focus
on one of the landscape resources, the larger the
visibility of human interventions, and the less natural
the landscape.
Natural landscape – Natural landscapes are defined as
landscapes that contain ecosystems, which have not
been notably changed by human interventions in the
landscape. Although natural landscapes do provide
hardly any landscape resources (or provisioning
services in terms of ecosystem services), they provide

Non-spatial incentives – Policy instruments that
promote certain development. Non-spatial incentives
are invisible in the landscape. Although, when
compliance is high, its aimed effect can become visible
in the landscape.
Spatial incentives - When magnets are consciously
designed and planned in order to steer and organize
urban development, they can be considered spatial
incentives
Wicked problem
(Rittel and Webber, 1973) A wicked problems are
defined as:
- They have no definite formulation.
- They have no stopping rules
- Their solutions are not true or false, however, better
or worse.
- There is no immediate and ultimate test of a solution
- Every solution is a “one-shot operation”; since there is
no opportunity to learn by trial and error, every attempt
counts significantly.
- They do not have an enumerable (or an exhaustively
describable) set of potential solutions, nor is there a
well-described set of permissible operations that may
be incorporated into the plan.
- Every wicked problem is essentially unique.
- Every wicked problem can be considered as a symptom
of another (wicked) problem.
- The causes of wicked problems can be explained in
numerous ways; the choice of explanation determines
the nature of the problem’s resolution.
- With wicked problems, the planner has no right to
be wrong.
Design
‘’A plan or scheme conceived in the mind, a project.
A preliminary sketch; a plan or pattern from which a
pricture, building, machine, etc. may be made. The
action or art of planning and creating in accordance
with appropriate functional or aesthetic criteria; the
selection and arrangemtn of artistic or functional
elements making up a work of art, machine, or other
object.’’ (Shorter Oxford English Dictionary on Historical
Principles, 2002, p. 653)
Landscape Architecture
‘’The art of planning and designing the open-air
environment, esp. with ref. to the harmonious fitting
of buildings, roads, etc. Into the landscape.’’ (Shorter
Oxford English Dictionary on Historical Principles, 2002,
p. 1536)
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Mixed methods research
‘’Is an approach to inquiry that combines or associates
both qualitative and quantitative forms of research.
It involves philosophical assumptions, the use of
qualitative and quantitative approaches, and the mixing
of both approaches in a study.
Model
‘’Representation of structure. A simplified description
of a system, process, etc. put forward as a basis for
theoretical or empirical understanding; a conceptual or
mental representation of something.’’ (Shorter Oxford
English Dictionary on Historical Principles, 2002, p.
1806)
Qualitative research
‘’Is a means for exploring and understanding the
meaning of individuals or groups ascribe to a social
or human problem. The process of research involves
emerging questions and procedures; collecting data in
the participants’ setting: analysing the data inductively,
building from particulars to general themes; and
making interpretations of the meaning of the data.’’
(Creswell, 2009)
Quantitative research
‘’Is a means for testing objective theories by examining
the relatioship among variables. These variables can be
measured, typically on instruments, so that numbered
data can be analysed using statistical procedures.
(Creswell, 2009)
Research methods
Involve the forms of data collection, analysis, and
interpretation that researches propose for their studies
(Creswell, 2009)
Worldview
A basic set of beliefs that guide action (Guba, 1990, p
17)
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Illustation references
Illustrations made by the authors are not mentioned in
the list of illustration references.
Several illustrations that are not made by the authors
of this thesis, have an unknown source. Most of
these illustrations are aerial photographs made in
Turkey obtained via H+N+S landschapsarchitecten and
Arnavutköy municipality.
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Within this thesis we investigate issues concerning urban development in resource
landscapes, the steering of unplanned urban growth, landscape protection, and
landscape revitalization.

We suggest a change in use of elements that attract urban growth, and a completion
with elements that repel urban growth, to protect resource landscapes.

We propose a landscape that uses urban growth for protecting and improving a
water resource landscape. The research focuses on the protection of landscape
resources, the fabric of urban growth, landscape appearance, functioning of
water systems, on different scale levels.

