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Abstract
Agricultural areas have an important value on economic and social structure as well as
ecological and environment quality. They are one of the most important components of the
ecological networks situated in the city and the near environment. Creating a buffer zone
including agricultural lands around the city, forests and green structure is very common
approach all over the world in order to protect productive agricultural areas and restrict urban
sprawl. Agricultural landscape is quite effective on cultural achievements and must be
analysed for every settlement. Because they are degredated by anthropogenic effects on the
first place. Bursa has very important position in agricultural production in Turkey. After the
seventies, the city was come forward with the Industrial identity which was ended up with the
agricultural lost due to infrastructure investments for the industry. Despite the spatial planning
decisions and Plain Protection Protocol in 1977, one third of the agricultural land was lost
around the city.
In this regard, the project aims to i. analyses the agricultural landscape change in the Bursa;
Osmangazi, Yıldırım and Nilüfer districts which are represent the %67 of the total population
and detecting the quality and quantity of change and ii. identify the negative effects of
industrial development. High spatial resolution remote sensing images including CORONA air
photo and Sentinel satellite data acquired between the years of 1979-1921 was used.
Hierarchical classification with the object based approach was performed. By correction of the
classification mistakes manually, high accuracy of land use/land cover map was acquired. Post
classification technique was used for detecting the quantity and the quality of change and
industrial areas was digitized from remotely sensed data in geographical information systems
environment. Past and present industrial structure was evaluated in terms of agricultural
change.
This research will provide a scientific foundation to understand and assess agricultural
landscape change by considering past and present implications and consequences using spatial
information technologies. Inappropriate land use policies of the time were unable to cope with
the rapid development which has resulted to land degredation and this is especially true for
agricultural areas.
Keywords: Bursa, Urban Growth, Industry, Agriculture
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1. INTRODUCTION
Management and planning studies to increasing the potential of agricultural areas for resolving
the food demand of increasing world population is recently intensifying. Also, cities are often
threatened by a loss of environmental quality due the rapid increase of urbanized areas that
ragment natural landscapes. This is particularly true at the cities’ fringe where uncontrolled
urbanization is often characterized by discontinuous patterns and consequent fragmentation
of farmlands [1]. Besides increasing commercial activities accelerate the urbanization and
population increase which ended up landscape degredation [2]. This is especially true for
farmlands.
Many of the world’s agricultural lands are being converted to urban or other land uses and this
change can be monitored using remotely sensed data effectively recorded at different times
[3]. Decisions regarding the optimum change for connecting landscape elements should be
analysed carefully and integrated to spatial plans effectively in order to manage sustainable
urbanization and increase human wellbeing [4]. Agricultural information technologies that
support much more efficient production of agricultural policy, management and planning will
support the resolving process of the getting increase optimal usage demand of agricultural
lands of Bursa city like as in the world.
Bursa has many identities such as “Green Bursa”; Agriculture city”; Industrial city” and
“Historical City”. However development in industrial activities affects productive agricultural
lands negatively. As a result increasing demand and opportunities on industrial movement on
the one hand, and the retreat of agriculture from unfavourable sites on the other hand, many
of the extensively managed traditional land use systems have started to disappear [5]. For the
study area, this is occurring by both losing farmlands for construction of industrial lands on
agriculture and creating a magnetic field for the urbanization. In this regard, study focused on
agricultural change by considering ındustrial development for the years 1979 and 2021 with
high resolution remotely sensed data. Also in Geographical Information Systems (GIS)
environment, distance analysis for near environment of industry was performed in order to
analyse which land use/land cover classes were mostly attracted by ındustrial activities.
2. METHOD
2.1. Study area and Data
Bursa is located in the northwest of Turkey in the Marmara Region, which lies at the
intersection of 40°11′N latitude and 29°04′E longitude with the altitude of 150m. Bursa city is
the fourth most populated city in Turkey with 2.78 million populations (Fig.1). The study
focused on approximately X km2 area including Nilüfer, Osmangazi, Yıldırım, Gürsu and Kestel
districts urban area and near environment. Besides acording to law no 5216, three centre
district was regognized including Yıldırım, Osmangazi ve Nilüfer which are represent the %70 of
the total population and urban macroform. The city plays an important role in the national
economy ever since the first industrialization movement began in the nineteenth century.
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Figure 1. Study area
The data for this study comprised two different remotely sensed images recorded on: 06 May
1979 (Corona air pho- tos with 2–4m spatial resolution) and 2021 Sentinel Image (with a 10 m
spatial resolution). High resolution Google Earth Image was also used as a ground truth data.
2.2. Classification of Remotely Sensed Data
Spatial and spectral variation of high spatial resolution data from complex urban environments
makes land use/cover class discrimination difficult. Therefore, an object-based classification
was preferred to produce the land-use maps using Trimble; eCognition software for Bursa city.
The object-based classification approach uses texture, shape and spectral reflectance of image
objects and generates polygon dada which is called image segmentation. Segmentation
process is the most important part of classification and directly effects the classification
accuracy. The size of the segments can be arranged according to the aim and the spatial
resolution of the remotely sensed data. Classification mistakes can be easily corrected by using
ground truth data [6].
For the study object based classification was performed for the different dated images and
resolution was put into 10 m spatial resolution. Each land use/cover class except water and
road were divided into 3–6 subclasses to increase the classification accuracy. Each object was
assigned one of these seven land use/cover classes including urban, agriculture, forest, green,
open space, bare, water. The study focus on the industrial land and agriculture, so, except
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urban, other classes were assessed under ‘other’ class. By correction of the classification
mistakes manually, high accuracy of land use/land cover map was acquired. (Fig.2)

Figure 2. Land use/land cover classification of different dated remotely sensed data
2.3. Agricultural Change and Industry
Land use/land cover change was detected by post-classification technique. This method is
based on the comparison of different dated classified images, and quality and quantity of the
data affects the change detection accuracy. The major advantage of post-classification is the
capability of providing a change matrix, reducing atmospheric effects and environmental
differences such as illumination between the multi-temporal images. Cross- tabulation was
performed to the 1979 and 2021 classification maps, and “from–to” information was acquired.
By considering change matrix, total transformation from other class to urban and and
industrial areas was mentioned. As seen in the Fig.3, total of 12348 ha urban and 2613 ha
ındustrial area was gained in the 42 years time period.
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Figure 3. 1979-2021 Change Map of Bursa
2.4. Distance Analysis
For the distance analysis, Euclidean Distance was calculated both for the year 1979 and 2021
classified images. 1000 m buffer zone was considered for the comparison. Visual analysis of
different buffer zones including 500-750 and 1000 m were tested before the evaluation. The
Euclidean distance tools describe each cell's relationship to a source or a set of sources based
on the straight-line distance. The distance analysis aims to understand which land use/cover
mostly effected by industrial activities and vice versa. The fig. 4 shows the distance analysis in
1000 m buffer zone for the years 1979 and 2021.

Figure 4. Land use/land cover Impact zone of Industrial Land
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3. CONCLUSIONS
Even though the study focused on agricultural and industrial development process, it is
observed that with the increasing job opportunities due to growing industry/commerce
facilities have accelerated the rapid population increase which ended up high level of urban
growth. High level of urban growth was mostly affects the productive agricultural lands.
Besides, lack of protective land cover scenarios and inappropriate agricultural use policies
were unable to cope with the rapid development which has resulted to urban sprawl.
Table 1. Agricultural Change
Name
Quantity of Change (ha)
Agriculture to Urban
10992
Agriculture to Industry
2449
Other to Urban
1347
Other to Industry
114
Urban to Industry
49
The distance analysis performed in the near environment of industrial side has indicated that
%112 percent of agricultural lost was observed. % 1231 ha urban growth increase was
observed, which indicates that, industrial development is a center of attraction for the urban.
%168 ha increase in other class was calculated. Increase in transportation, green areas, forest
land and open spaces caused the subjected increase. Especially increase in open spaces due to
gain new potantial urban areas and commerce land in the near environment of industry
sitimulates the ‘other class’ change (Fig. 5)[7].

Figure 5. Distance Analysis Results for the years 1979 and 2021.
The table 2 shows the foundation years of the industrial land. They are mostly developed after
the year of 2001. Besides the 2000-2013 urban change was quite coherent of the industrial
development and unfortinately ended up with the agriculture degredation (Fig.6).
West part of the study area is covered with more productive agricultural land and showed a
rapid growth in comparison with east part of the area. Almost %67 percent of the industrial
areas located in the West part and caused agricultural fragmentation.
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Name
BOSB
DOSAB
NOSAB
ULUDAG OSB
KOSAB

Table 2. Bursa Industrial Lands
Foundation
1961
2000
2001
2001
2004

Area (ha)
712
485
234
180
73

Figure 6. Urban growth for the years 2000 and 2013.
Immigration is a major driving factor for LULC change in Bursa. The city plays an important role
in the national economy ever since the first industrialization movement began in the
nineteenth century. Growing industry and commerce, increased job opportunities attracted
immigration to the region. Especially for the last ten years, the region is under rapid
population growth due to immigration process which ended up increasing building stock and
landscape degradation. Also, urbanization process of the Bursa city tended to occur outward
from the seed area and along the main transportation. The city has linear urban macroform
shaped near the main transportation line and study area shows a more compact structure due
to the high topography and limited spread for potential urban areas. Uludağ Mountain
(defined as national park) almost restricts the settlement due to status and sharp slopes
therefore ındustrial land was gained mainly from conversion of the agriculture.
This research will provide a scientific foundation to understand and assess agricultural
landscape change by considering Industrial land and urbanization relationship using spatial
information technologies. In order to design more self supporting cities, the natural sources
should be analysed efficiently and monitored regularly.
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Abstract
Destruction of green areas is the main cause of the environmental problems in cities. Contemporary
concern of environment-city-human-oriented disciplines is to minimize the destructive effects of humans
on nature and continue a healthy city environment. Determining the processes of change /
metamorphosis from the past to the present for the sustainable development of healthy urban spaces is
significant in terms of future projections. In this study, the metamorphosis of urban development
dynamics of Bursa Yıldırım district were examined in two aspects. First, the physical metamorphosis of
the land use of Yıldırım within these dynamics were analyzed for the period between 1985 and 2020. By
using object-based classification for Landsat satellite images, the changing dynamics in the land cover
were studied in five-year periods. Secondly, the non-physical metamorphosis of Yıldırım district from past
to present by considering the changes in the social identity of the district was studied with literature
research.
Keywords: Bursa, Yıldırım district, land cover dynamics, metamorphosis, social identity.

1. INTRODUCTION
As the result of the pressure of rapid urbanization, the quality and quantity of urban ecosystems
are changing. This change /metamorphose destroys the natural qualities of the urban green
pattern [1]. Parks and other urban open green space typologies, which contribute to enhance
the quality of urban life, create an urban green network, and this system contributes to the city
as increasing its ecosystem service capacity, while also providing a social amenity. In addition,
urban open green areas provide a balance by integrating the solids and voids in cities [2]. It is
significant to develop this balance within a scientific and ecosystem sustainability approach, and
to create a strategy from macro scale to micro scale. Around the world, contemporary urban
planning and design practices are developed by producing holistic, sustainable, ecological and
flexible approaches in this context. It is substantial for urban designers and planners to
reconstruct the relation, which has existed, between human and nature throughout history by
considering it in its contemporary context. In this sense, it is necessary to examine the changes
in the historical process in order to read the destruction on the green areas in the cities.
On the other hand, green areas, which are freely used by all, perform their social functions not
only in terms of ecosystem services, but also with their opportunities for social interaction and
development of social relations. The green spaces, which are open to the use of the city-dwellers
without discrimination and regardless of economic restrictions, enable the users to provide
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relations with their immediate surroundings and develop the sense of belonging and ownership
of the city people. The social functions of green spaces are effective in creating sense of
belonging, ownership, ensuring social integration and developing social networks, which are
important in increasing the quality of life and sustainability [3]. The level of quality of life in
relation to the green areas and the benefits they provide varies in terms of socio-economic
groups living in residential areas of different qualities. The contribution of green areas to
improve the quality of life is significant in terms of irregularly developed residential areas located
on the periphery of the city where low-income groups live.
In this sense, the scarcity of green areas, their decrease in the process or their increase in the
process affect the formation of a healthy environment in urban areas in many ways. Yıldırım
district, which is examined within the scope of this study, has a dense urban texture. With this
study, it is aimed to observe the land use and socio-cultural metamorphosis of Yıldırım district.
It is thought that a holistic basis which examines the area in different contexts, and reveals the
character of change in the urban texture for urban design and planning studies in this area may
be developed.

2. MATERIAL & METHODS
2.1. Study Area
The study area was determined as Bursa Yıldırım district, since Yıldırım district has a dense urban
texture, scarce and unequally distributed green areas, Bursa Technical University campus.
Within the scope of the study, which aims to identify an important urban problem, it will evolve
into the determination of public, semi-public and private green areas that differ from upper
scale to lower scale by ensuring that the quality and quantity problems related to green space
are determined by using the possibilities of developing satellite technologies. At this stage, the
primary aim is to read the Yıldırım district from different perspectives, to focus on the urban
texture and typologies, to predict the social transformations and to reveal the land use changes
chronologically. Although the borders of Yıldırım district extends to Uludağ National Park, the
study area is approximately 6630 ha, which is concentrated in the urban focal areas. There are
several facilities in terms of industry, education and healthcare in Yıldırım. Otosansit and Vişne
Street are industrial areas in terms of textile and machinery. On the other hand, Bursa Technical
University is a significant factor to develop the district.
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Figure 1. Study area.

2.2. Dataset
In the study, 8 different dated satellite images were used to produce the land use map. Satellite
images were obtained via Earth Explorer. The coordinate system of the study area is WGS1984
UTM 35N and the image resolution is 30 m.
2.3. Method
Metamorphosis is defined as a process of change in brief [4]. In this study, the context of
metamorphosis is discussed with two aspects. These are; (i) the intangible metamorphosis and
(ii) the tangible metamorphosis. While nonphysical transformation/ metamorphosis consists of
socio-cultural changes and transformations for Bursa Yıldırım district, tangible transformation/
metamorhopis has been evaluated as the transformation of land use, which is the base
underlying the intangible transformation. Land use tranformation is significant in terms of
forming the basis of sociological transformation. It is coherent that the environmental effects of
sociological transformation in Yıldırım observed with land transformations. In this respect, the
sociological metamorphoses that changed between 1985 and 2020 resulted in environmental
metamorphosis. In this study, environmental metamorphosis /tangible metamorphosis was
evaluated through land use. Landsat aerial photographs were used in order to examine the
environmental metamorphosis of Yıldırım district depending on the historical process. Between
1985 and 2020, 8 satellite images in 5-year periods were classified as object-based using
eCognition Developer and ArcGIS software. While classifying the land cover, urban, green space,
agriculture, open space, road and river classes are included. In order to examine the social
identity change, which is another part of the study, the reports prepared by Yıldırım Municipality
were used.
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3. URBAN DYNAMICS OF YILDIRIM DISTRICT
In order to analyze and understand the positive/negative changes/metamorphosis processes
that have taken place in the urban fabric in the center of different factors throughout history, it
is necessary to examine the district of Yıldırım in many different contexts. A multi-layered
transformation is taking place in the district, which differs chronologically in terms of land use
and socio-cultural aspects. Although Yıldırım has the smallest central distirict of Bursa in terms
of surface area, it has the densest population. The district, located on the eastern axis of the
city, has a cosmopolitan structure. The tangible and intangible transformations discussed in the
context of this study show the metamorphosis of Yıldırım, which has differentiated throughout
history.

3.1. Physcial Urban Dynamics: Land Use Metamorphosis
Yildirim district was settled on the foothills of Uludağ Mountain. The area of district is 399
kilometers and Yildirim consists of 69 neighborhoods [5]. Yıldırım district has a dense urban
texture. The green areas in the district are very few and are not evenly distributed according to
the districts. In Yıldırım, there are many service areas for the providing of industry, education
and health services.
The most important factor affecting the change in the use of land in Yıldırım's historical process
is the urbanization. With the increasing population, the need for housing stock has also
increased. On the other hand, transformation/metamorphosis from green area cover to
agriculture with urbanization is also seen in the northern part of the district. In the observed
period between 1985 and 2020, urbanization gained speed with the construction of new roads.
It is seen that the green area texture, which merges with the foothills of Uludağ in the South, is
covered with urban pattern over time. Similarly, the scattering resulted in agricultural lands
falling into urban areas on the northern axis. Undefined areas that emerged with the
construction of the Otosansit industrial zone on the eastern axis have evolved into urban areas
over time. The rate of green space in many neighborhoods in the district is almost non-existent.
The formation of a healthy environment seems to be very limited in this sense.
Urban streams in Yıldırım district, which are one of the significant elements in the urban pattern,
have also been under pressure with increasing urbanization. In addition to Gökdere, whose
section is limited to the west border of the district, buffer green areas have not been established
for Kaplıkaya Stream and Deliçay water resources. The sections of these streams passing through
agricultural land also do not have a defined green buffer zone in the observed 1985-2020 period.
3.2.Non-Physical Urban Dynamics: Socio-Cultural Metamorphosis
Yıldırım district has existed since the establishment of the Ottoman Empire and was given its
name from Yıldırım Bayezit. Although the district of Yıldırım hosts the historical and cultural
heritage from the Ottoman Empire, it is a district where unplanned urban developments are
intense. Yıldırım district has a population mainly consisting of Balkan immigrants .In Yıldırım,
which is heavily preferred by immigrants from the low-income group, people who migrate from
Artvin, Posof, Ardahan, Kars; Komotini and Kırcaali live intensively. Until Syrian immigration
came to Turkey in 2010s, the population of Balkan immigrants was predominant in Yıldırım. It is
possible to see changes in the socio-cultural structure with the arrival of Syrian immigrants.
The population living in Yıldırım is predominantly blue-collar. The number of families choosing
to live in Yıldırım for economic reasons is high[6]. Yıldırım district is one of the areas where urban
transformation is most needed in Bursa, especially due to the intense migration from Southeast
and Eastern Anatolia regions. The reason for Yıldırım to receive intense immigration is that the
land prices are relatively more affordable than other central districts of Bursa. In terms of urban
transformation practices, the private investments are relatively inadequate in Yildirim, since the
rent income is low. In Yildirim, the number of shared parcels is common, the land prices are
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reasonable, therefore immigrants lives there with crowded families. For these reasons, urban
transformation processes in the Yıldırım district are commonly carried out by the municipality.
Yıldırım Municipality tries to solve the issue of shared parcellation in the district.
In the district, which has a blue-collar immigrant population as a socio-cultural structure, the
biggest change observed when looking at the years 1985-2020 is the urban transformation
practices in this sense. The unplanned residential pattern in the area increased with the
migrations and the urban texture gradually expanded. In addition to this urban sprawl process,
the behavior of open space use is also changing with the settlement of Syrian immigrants in the
district.

4. FINDINGS & RESULTS
According to the findings of the study, there has been a serious transformation between
urbanization and green space in Bursa Yıldırım district. In 1985, the construction rate of 27%
reached 48% by 2020, and urbanization has almost doubled in 35 years. On the contrary, green
areas decreased from 33% in 1985 to 17% in 2020. It is possible to observe the pressure on green
areas especially from the land use classes maps (Fig2). In parallel with this, the pressure of
urbanization has started to show its effect not only on green areas but also on agricultural areas.
While the pressure on green areas and the threshold year for land transformation is 1995, it is
possible to see the pressure on agriculture, especially in the threshold year of 2010. The most
important of the main driving forces creating this pressure is the roads in the north of Yıldırım
district in 2000 and later. In this sense, when it is observed at the socio-cultural-oriented factors
of the physically observed metamorphosis/transformations, the concept of migration
mentioned above is the urbanization processes which live with the increasing use of the area by
the middle-lower income group. Especially with the new roads and urbanization of agricultural
areas, some of the green areas that are used agriculturally have turned into urban texture.

Figure 2. Land use classification.
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Table 1. Chronological land use change.
1985

1990

1995

2000

2005

2010

2015

2020

Road

27.72

27.72

27.72

44.91

49.32

62.1

75.06

75.06

Building

1782.81

1795.95

2310.39

2370.51

2712.78

2875.32

3296.43

3215.61

Agriculture

2418.3

2560.05

2324.52

2762.46

2539.35

2174.58

1936.62

2024.28

Undefined
area

102.51

20.88

21.06

71.55

51.3

7.74

71.19

Green area

2213.37

2128.77

1855.8

1283.67

1182.87

1436.67

1217.25

1155.78

Stream

98.73

98.73

98.73

98.73

98.73

98.55

98.46

98.46

5. DISCUSSION & CONCLUSION
Yıldırım district, which is examined with two aspects as physical and non-physical
metamorphosis/transformation in the study, is located between Uludağ Mountain in south and
agricultural lands in the North. There is a dense urban stock in the south and north axis. The
harsh transition between the ecosystem and the city cuts the ecological connection on the
south-north axis. Re-establishing this connection and increasing the quality of urban life is of
great importance for Yıldırım district. The city of Bursa has a linear macroform extending in the
east-west direction due to the natural thresholds in the north and south. The development
direction of this macroform is the west axis. Yıldırım is located in the west direction of this axis.
On the other hand, it is the area where people who migrate to the city usually settle first within
the context of urbanization problems experienced by Bursa. Therefore, it is in a rapid growth
process in terms of population and area. Yıldırım is the most problematic area of Bursa in terms
of quality of life components. As it is read on the maps, it is experiencing a rapid spatial
metamorphosis. This metamorphosis is due to migrations that occur due to different socioeconomic processes in different time periods. Quality of space is generally weak. On the other
hand, it also has areas of improvement such as qualified historical textures and neighborhoods
united with Uludağ on the south axis. Having a newly established Bursa Technical University in
Yıldırım shows that the young population will increase. This increase will bring along the
expectations regarding the quality of the space.
It can be difficult to manage and turn back the transformation revealed in maps at macro scale.
However, regenerations should be created by following the old traces at certain points such as
river lines. The rate of green space per capita should be determined. In order to increase this
rate, or at least not to decrease, measures should be taken to ensure the balance of open and
built areas in urban transformation sites. The amount of green space per capita is one of the
important components of quality of life. The quantitative and qualitative improvement of this
ratio will have positive effects on the open and built area balance of the spatial metamorphosis
in Yıldırım. The solutions to be put forward for Yıldırım, which is one of the most important
problem areas in the context of Bursa's urbanization dynamics, will also make important
contributions to the urban metamorphosis of Bursa. In fact, it is inevitable for the district to
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develop and have a pioneering vision due to its industrial and commercial areas and its economic
contributions to the city of Bursa, prominent historical structures, social identity/characteristics
and Bursa Technical University (BTU) being located in this district.
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Abstract
The main issue of this study is how physical changes reduce the sense of relation between residents and
their living environment. In fact, the speed and amount of urban changes in various dimensions (physical,
functional, social, etc.) and the incompatibility of these changes with human perceptual processes is
considered as the initial ideas. Urban change causes many challenges and it has various desired or
unintended consequences. Researches indicate that the impact of these consequences has often been
studied and planned with quantitative approaches, but their impact on human social processes and
interactions with the urban environment, especially place attachment has been less investigated and
studied. The main purpose of this study is to identify the dimensions of urban change, especially physical
changes and place attachment, as well as their relationship. This study is carried out using grounded
theory as the method and its purpose is to discover the concepts, categories and the relationship between
them, and finally to identify a paradigm model by examining the neighborhoods of Daryan No and Eastern
Marzdaran located in District 2 of Tehran municipality in Iran.
Based on the interactions with the residents of selected neighborhoods, causal/ conditional categories
include "Pressure from population growth on the physical and functional structure of the living
environment", "Pattern of cultural context", "Conserving old life patterns or moving towards new life
style" and "Inefficiency of urban management due to one-dimensional and commodity-oriented view".
Ten interactive categories, including "Satisfaction of open and wide spatial proportions", "Need for
familiarity with the living environment", "Conflict of residents’ intentions", "Need for sense of peace and
security", "Need for territory and sense of belonging", "Inconsistency of existing capacities with current
events", "Visual disorders and distortions", "Responsibility of living environment to the needs of
residents", "Tendency to low density " and "Welcoming livable activities" are identified. Consequential
categories include "Sustainable habitation", "Disconnection from the living environment" and "Intention
for immigration", and the concept of "Inconsistency of inhabitants’ expectations and demands with their
living environment events" is identified as the core phenomenon of the paradigm model.
Keywords: Physical Changes, Place Attachment, Paradigm Model, Neighborhoods, Tehran.

1. INTRODUCTION
The specific and significant changes that occur in different places of urban environment over the
years are the result of various processes of transformation and transition. How human perceive
the environmental changes, in any thought or structure, has influence on establishing a desirable
relationship with the environment, especially developing, increasing and decreasing place
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attachment (Slemp et al., 2012; Devine-Wright, 2014; Von Wirth et al., 2016) and as a result, on
the formation of a peaceful and desirable life.
Urban environment change is the main component in the urban experience, and a dynamic
process that seeks to create a solution to problems in different spatial and human dimensions.
Although changes can be effective in solving urban and human problems, they can have adverse
consequences if they do not occur in accordance with the perceptual and spatial conditions of
individuals. The speed, size and duration of changes can influence people's perception of the
place. It seems that if the issues mentioned have a good and desirable relationship with each
other, they will lead to a positive assessment of changes and will influence people’s place
attachment. The studies that have been done so far have not considered examining the types of
changes in the city or the neighborhood, and how the factors mentioned affect place
attachment. By examining such aspects of urban changes, it is possible to find clearer answers
to the questions that are raised: How do physical urban changes affect the place attachment of
residents in the neighborhoods, or how do the residents in a neighborhood perceive a changed
place? In the present study, in order to clarify what was mentioned, and answer the raised
questions, a qualitative research method - grounded theory procedure- is applied to determine
what happens in reality.

2. LITERATUR EREVIEW
Urban changes can be generally expressed as a practice of providing a solution for economic,
physical, social and political problems, comprehensively, for a changed urban environment (Von
Wirth et al., 2016). A relatively new interpretation of environmental changes is based on
accepting the idea that people seek to benefit from their environment, and in order to that, they
make changes in their environment (Dandy et al., 2019). Changes in urban environments are
dynamic in nature and these changes include local to regional and then to global changes in
space, and over months to millennia, and from one meter to ten thousands meters in distance
(Gunderson & Holling, 2002). Environmental changes can occur in a variety of scales, from one
room to a region, and in different fabrics, from neighborhoods and urban and rural regions to
desert lands (Zube& Sell, 1986). Therefore, there is dynamism on the scale of changes. So that a
change can first occur at the smallest scale (neighborhood) and then expands to the scale of the
city, country and the world, or on the contrary, it may appear at a global scale and then occur
on a neighborhood scale. The ultimate purpose of urban changes is solving urban problems in
different aspects. Changes, generally, may either occur by human beings (artificial or man-made)
or they may occur naturally (Sell & Zube, 1986). Therefore, changes can be either intentional or
unintentional in another category (Lynch. 1972). Man-made changes, regarding urban designs
as the most comprehensive ideas about the city, can have consequences such as changing land
use, increasing the size, increasing density, improving streets, buildings, etc. (Oliveira, 2016).
Various factors and forces affect the physical deformation and changes of cities and urban
transformation process. Cities change influenced by factors such as economic and financial
forces, political and managerial forces, and social and cultural forces (Sell &Zube, 1986; Roberts,
2000; Thorns, 2002; Bettencourt & West, 2010; Egercioglu, 2016; Von Wirth et al., 2016) and
environmental conditions (Thorns, 2002; Bettencourt & West, 2010). Physical changes and
changes in activity and meaning are mainly occurred by developers, architects, manufacturers,
urban planners or urban politicians (Oliveira, 2016). Types of urban change processes as well as
dimensions and elements affecting people's perception are as follows according to the theorists
(Figure 1):
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Figure 1. Types of urban environment change process

Changes planned in the urban environment have certain characteristics and objectives, which
accidentally, regarding the figure above, can have different intentional, unintentional and
natural results. Human perception and his type of response vary in accordance with each of the
results. Human responses to changes may include different types of physical and behavioral
responses (Zube& Sell, 1986). Generally, individual characteristics and conditions and different
factors of time and place, affecting the changes, play a significant role in how human perceives
the environmental changes. Therefore, according to different theorists in this field, the factors
affecting the perception of the person in this case can be expressed as follows (Figure 2):

Figure 2. Factors affecting the perception of the urban environment changes
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In spite of responding to today's needs and reforming existing processes, urban changes can
provide problems too. According to what was discussed, the process of changes can have
different consequences and implications with positive and negative impacts. In other words,
specific and significant changes in urban environments can create challenges for effective links
between people and places, especially place attachment (Von Wirth et al., 2016).
Based on the studies in late 1970s, place attachment affects the quality of human-place and
human-human relationship. “Place attachment” refers to the emotional effect of a place that
people are emotionally attracted to it. Humans can be attached to an object, house,
neighborhood, or a particular place. Place attachment is influenced by meaning or recognition
of what a place is or what pictures it is associated with (Dandy et al., 2019). Humans may not be
aware of their attachment to their familiar place until the valuable physical, practical, social, and
cultural characteristics of the place are threatened by factors such as environmental changes
(Brown & Perkins, 1992; Devine-Wright, 2009).) People living in threatened places may show a
stronger place attachment (Anton and Lawrence, 2016). It might be due to the fact that the
threat of losing a place or its change, reminds people of the attachment to that place
(Proshansky, Fabian, &Kaminoff, 1983). Individuals with greater place attachment, show more
social and political participation in their communities (Mesch and Manor, 1998), which puts
them in better positions to protest against changes that may threaten their societies. In addition,
in societies of highly dependent people, there is a possibility of more cooperation to achieve the
desired result (Anton and Lawrence, 2016), and to protect the social and physical characteristics
of their neighborhoods (Mesch and Manor, 1998). Therefore, there is a possibility of change in
different aspects of place attachment, because people progress in different stages of life or
regress, and places that they are attached to, may experience different changes (Brown &
Perkins, 1992; Proshansky, Fabian, &Kaminoff, 1983). Not all changes in places are necessarily
undesirable. In fact, with changes that are well planned and actively followed up, place
attachment could be enhanced to maintain personal or collective differences, the sense of
continuity between the past and present, positive evaluations of self or the group, ability to
perform the intended activities or to achieve everyday life goals. (Lai and Kreuter, 2012; TwiggerRoss &Uzzell, 1996).
Proshansky et al. (1983) consider place attachment as a multi-dimensional complex
phenomenon, which includes several aspects of people’s attachment to a place, including
behavior, affection and recognition (Proshansky et al., 1983). Place attachment is a symbolic
emotional bond formed between people and a space, and is a basis for the individual or group’s
perception of the environment and their relationship with it (Low, 1992). Place attachment is an
integrated concept that emphasizes human emotional bonds with an environment, or place
attachment is the meaning given to specific environments (Low & Altman, 1992). Hidalgo and
Hernandez (2001) pointed out some ambiguity and complexity associated with the concept of
place attachment. Place attachment is a dynamic and growing concept that changes over time
(Cross, 2015). Various definitions have been proposed for place attachment that shows the
complexity of this concept. In other words, it is difficult to give a single and distinct definition to
the concept of place attachment due to the influences of different factors and elements on it
(Von Wirth et al., 2016). In addition, another important criticism of the concept of place
attachment is the lack of development theory (Manzo & Devine-Wright, 2014). Now, what all
theorists of place attachment have in common is an agreement on the definition of place
attachment as "the emotional bond or connection between people and specific places" (Hidalgo
& Hernandez, 2001). The concept of place attachment refers to the desire to maintain the
connection with the place (Giuliani, 2003; Hidalgo & Hernández, 2001). Experimental research
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has shown that place attachment often increases commitment to a valuable place or
participation in activities protecting the place from changes (Halpenny, 2010; Walker & Ryan,
2008). The purpose of staying close to a valuable place or trying to protect the main
characteristics of attachment is to support a clear identity that can be considered as a social
expression of identity (Breakswell, 1986). Hence, identity and attachment can be produced,
built, formed, and maintained during the involvement in the actions and behavior that connect
people to special areas. Ultimately, it can be stated that place attachment can be defined as an
emotional bond that people develop in relation to a place where they prefer to stay, or a place
where they feel safer and more comfortable (Hernandez et al., 2007; Knez, 2005).
Many factors affect place attachment and cause it to develop, decrease or increase. According
to the study, the factors affecting place attachment can be shown as in Figure 3. In addition to
what is brought in Figure 3, factors such as being and staying in one place (Giuliani, 2003; Hidalgo
& Hernández, 2001), creating changes in the place, and commitment to and protecting changes
(Halpenny, 2010; Walker & Ryan, 2008), behavior, attitude and beliefs (Low & Altman, 1992;
Proshansky et al., 1983; Smailes, 2006) can be defined as the factors affected by place
attachment.

Figure 3. Factors affecting place attachment

Finally, considering the previous studies and the effect of various factors on urban
environmental changes and on place attachment, it can be said that environmental changes and
place attachment have a reciprocal and direct relationship affecting each other (Figure 4).
According to what was discussed, the effects of urban environmental changes can be
categorized in two groups: the first group reduces the quality of elements of livability and leads
to negative implications for emotional bonds between individuals, especially challenges for
place attachment, and the second group improves the quality of life elements and leads to
positive implications for emotional bonds, especially enhancing place attachment. Urban
environmental changes can be described as a useful, attractive and familiar process for
promoting the place or as a destructive and unfamiliar process for the qualitative and
quantitative conditions of the place, leading promotions or challenges for place attachment.
Both mentioned groups result in implications and responses from individuals and residents.
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Figure 4. The relationship between urban environment changes and place attachment

3. METHODOLOGY
In order to advance the research, in the review of the theoretical literature, a descriptive,
predicative method has been used. For the field studies, a kind of qualitative research method,
called grounded theory (Strauss & Corbin, 1990; 32) is selected. The grounded theory used is
based on the Strauss and Corbin model. In the present study, regarding the grounded theory
after data collection, the analysis process is used separately for each interview. In the process
mentioned, the interviewee’s sentences are explored and interpreted, and it is tried to extract
the concepts from the interview text so that the research can progress toward conceptualizing
and abstracting the collected data (first step in Figure 5). It means that, using open coding, some
parts of the participants’ descriptions, which are meaningful according to the research
questions, were analyzed in both line-by-line and paragraph-by-paragraph ways, and their
theoretical concepts were extracted. Subsequently, the collected data were categorized based
on content similarities and differences (the second step in Figure 5). Then in the axial coding
process, the categorized concepts, in the role of concept, subcategory and main category, were
related to each other and each one found its own place (third step in Figure 5). Finally, every
one of these categorized concepts and corresponding categories found a role in relation to other
categories (causal, interactive, and consequential) and made the paradigm model of the
research.

Figure 5. General process of analyzing the text of interviews

It should be noted that in the grounded theory method, an explanation is done in order to
discover the concepts and relationships in raw data, and organize them in the form of an
explanatory design theory. In the present study, this method has been used so that, through the
questions and responses, we could find out the views and types of mental framework of
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residents of the selected neighborhoods, including Daryan No and East Marzdaran located in
District 2 of Tehran Municipality (Figure 6), related to the effect of physical changes.

Figure 6.the neighborhoods of Daryan No and Eastern Marzdaran located in District 2 of Tehran
municipality in Iran

To find the two neighborhoods with the highest level of physical changes, first the extent of
physical changes was measured based on predetermined indices in different districts of Tehran.
District 2 was identified with the most physical changes. Then, two neighborhoods with the
highest physical changes were identified in District 2.
District 2 of Tehran Municipality has three different types of physical urban fabrics (the organic
urban fabric, semi organic urban fabric and the grid urban fabric), which can include more variety
of physical changes. On the other hand, this district includes various and diverse socio-economic
groups that can lead to a variety of physical changes. Daryan No neighborhood in this district
has disorganized grid and organic urban fabrics and East Marzdaran neighborhood has
disorganized and organized grid urban fabrics. Accordingly, grounded studies have been carried
out in these neighborhoods with the help of 27 residents (15 in Daryan No neighborhood and
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12 East Marzdaran neighborhood). (The repetitive concepts mentioned by the interviewees
show the sufficiency of the number of interviews; the theoretical saturation occurred in this
article by interviewing 27 people. (The interviewees are selected among those who have lived
there for at least 10 to 15 years so that they were thoroughly dependent and attached to their
living environment; It has also been noted that the interviewees have not studied architecture
or urban planning so that they do not respond to the questions based on theoretical and
academic information. This paper presents the initial test results of the research method and its
narratives, and assumes that the data obtained from the selected statistical population can
provide the initial questions for an extensive test at the regional scale.
The interview begins with an open question meaning: "Describe your neighborhood, explain
how it is. Explain about your living environment?" This initial question determines if the
interviewee has experienced the perception of urban physical changes and its effect on the place
attachment during his life in his neighborhood or not. Subsequently, during the interview and
according to different views what was discussed in each interview, other questions are raised
specific to the content of the interview, but following what the research is pursuing. Then, the
text of all interviews is written, and some parts of the text that are significant and relevant to
the research questions were analyzed both line by line and paragraph by paragraph, and their
theoretical concepts were extracted, using open coding. Afterwards, the collected concepts
were categorized based on their content similarities and differences. Then, in the process of axis
coding, the categorized concepts, in the form of the concept, sub-category and main category,
were linked with each other and found their own place.

4. DISCUSSION AND FINDINGS
Types of changes brought in Figure 1 (types of urban environmental changes) in literature review
section can affect each other. For example, a change in increasing the density and the
heterogeneity of buildings can affect social relationships and relationships between people and
different urban places. In addition, man-made and natural changes can also affect each other.
As an example, a change in the volume of construction in the city and outside the city (for
example, in gardens) can cause the loss of natural landscapes and animals’ habitats, global
warming, or an outbreak of a pandemic can change many managerial and organizational
structures and regulations. In other words, change in a system can lead to promotion or
disruption of another system. Therefore, in order for change to happen in a system, special
attention should be paid to the conditions and fields of changes and factors affecting the
changes to prevent undesirable unplanned changes. Finally, it is clear that most of the identified
changes are often physical. Therefore, according to what was discussed, a variety of urban
environmental changes and their relationships can be shown as follows (Figure 7):
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Figure 7. Different types of urban environmental changes and their relationships with each other

According to the field studies, examples of corresponding concept, main categories and subcategories are presented in Table 1 that are formed based on the interpretation of the
interviews.
Table 1. Examples of the structure of conceptual relationship among sub-categories, main categories
and concepts from interviews

Concepts
The Municipal Corporation could at least
give permission for similar height
buildings, for more homogeneity /
interview 4 - but the Municipal
Corporation does not cooperate and
refuses to do so, rather it acts based on
favoritism, exceptions or discrimination.
That is, it may give permission for 5-floor
buildings on a plot but less on the other /
Then they said properties with no deeds
can also do so, etc. / interview10 - I think
this could be decided based on the
capacity of the area. For example, they
can say the area has only the capacity of
3-floor or 4-floor buildings, not like
uncontrolled mass constructions /
interview 13, etc.
Construction is increasingly growing /
interview 1 - Now this privilege of the
neighborhood is also threatened by
destruction and building apartments
instead. / Interview 3 - When construction

Subcategory

Main Category

Category Type

Vacancy /
inadequacy /
inefficient laws
and regulations

Inefficiency of
urban
management
due to onedimensional
and
commodityoriented view

Causal

Irregular and
unplanned
constructions
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Concepts

Subcategory

Main Category

Category Type

Satisfaction of
open and
wide spatial
proportions

Interactive

Decision to
move

Consequential

is increasing rapidly / Too much
construction in a neighborhood certainly
requires bringing too much construction
and building materials in the
neighborhood. The streets are not wide
enough and nothing can be done with
that / interview 4, etc.
You can see the sky / interview 1 - It does
not have such building density. At least
the streets and alleys are wide enough /
Houses are very large with a courtyard,
and wide and lush sidewalks / Alleys are
wide with a few houses / interview 2- I
like my parents neighborhood because of
its wide streets / interview 6, etc.
This is more densely packed / Confined
and closed spaces bother me. We are
enclosed by the apartments / interview 1
– the sidewalks are too narrow / I feel
closed in and uncomfortable / interview 2
– Replaced by concrete giants surrounding
you / interview 4, etc.
5 years ago, we could easily park our
second car by the street / one reason we
sold the car was that there is not enough
parking space anymore / interview1 – It is
hard for me who have never lived in
apartments. / interview 5, etc.
I feel like to escape and seek shelter in
another place to feel safe and relaxed /
interview 1 – Sometimes people like to go
away from this neighborhood and no
longer stay here / interview 4 - I do not
see the neighborhood a good place to live
in anymore because of such people and
such a situation/ interview 8, etc.

Interest in open
and wide spatial
proportions

Feeling of
tightness and
suffocation in
enclosed spaces

Compulsory
changes in the
routines of life

Tendency to
stay away from
the residence

Other main categories and sub-categories, and concepts associated with them, which are
presented below in the next table, are obtained based on the same structure.
Accordingly, other main categories of the study include the following, which are explained in
Table 2 in relation to their corresponding subcategories. In this table, the concepts
corresponding to the categories, which are derived from the text of the interviews, are not
presented due to the space limit in tables and in the structure of the article, and only subcategories and main categories and types of categories are provided. As it can be seen, the main
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categories obtained are categorized in the form of their types or roles (causal, interactive, and
consequential). The categorization is also shown in Table 2.
Table 2. Examples of the structure of conceptual relationship among sub-categories, main categories
and concepts frominterviews
The process of forming categories from interviews with residents of Daryan No neighborhoods

Subcategory
Undesirability of high population density and the
hustle and bustle of the neighborhood
Interest in low population density
Lack of awareness of city life conditions
Undesirability of the presence of different cultures
with each other
Desirability of authenticity and antiquity
Undesirability of conserving old structures or
desirability of renovation
Desirability of maintaining old structures or
maintaining the existing situation (with
reformation)
Vacancy / inadequacy / inefficient laws and
regulations
Irregular and unplanned constructions

Interest in open and wide spatial proportions
Feeling of tightness and suffocation in enclosed
spaces
Being aware of the historical background of living
place
Desirability of knowing about and being familiar
with living place
Having personal memories with the living place
Desirability of not knowing about or not
communicating with the neighbors
Need for familiarity and trust among residents and
visitors
Need for cleanliness and sanitation of the living
place
The existence of natural elements required to
relate with the living place
Desirability of low-density buildings (such as villas
or old houses)
Undesirability of high density construction
buildings (such as apartment and ...)
Desirability of the existence of 24-hour activities
Collective events run in the living place

Main Category
Pressure from
population growth on
the physical and
functional structure
of the living
environment

Category Type

Causal

Pattern of cultural
context

Causal

Uncertainty for
conserving old life
patterns or moving
towards new life style

Causal

Inefficiency of urban
management due to
one-dimensional and
commodity-oriented
view

Causal

Satisfaction of open
and wide spatial
proportions

Interactive

Need for familiarity
with the living
environment

Interactive

Conflict in intentions
to contract with other
residents in the living
environment

Interactive

Need for sense of
peace and security

Interactive

Tendency to a low-level
and low density
building pattern

Interactive

Welcoming life-giving
activitiesto the living
environment

Interactive
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The process of forming categories from interviews with residents of Daryan No neighborhoods

Subcategory

Main Category

Category Type

Need for green spaces
Need for religious places
Need for recreational / leisure / cultural places
Need for easy access and convenience

Needs of residents
being met by the living
environment
or
The ability andselfreliance of the
environment in meeting
the needs of residents

Interactive

Visual disorders and
clumsiness

Interactive

Incompatibility
between the existing
capacity and current
activities in the space

Interactive

Need for territory and
sense of belonging to a
place

Interactive

Possibility of meeting everyday needs of life
within the neighborhood
Irregularity in the positiong of mass and space
combination
Need for order in the positiong of buildings
Lack of consistency in appearance of neighboring
buildings
Need for consistency in appearance of neighboring
buildings
The existence of land use incompatible with the
living place
Incompatibility between space capacity and the
load created by activities
Interpretation of the term "house" belonging to
old buildings
Good feeling of having privacy
Desirability of dead-end based access network

Perception of the sense of peace and security of the living place
Perception of the sense of anxiety and disturbance, etc. from the living place
Possibility of reviewing and reminding good
memories
Good sense of being in the living place
Compulsion to change the routines of life
Compulsory changes in the routines of life
Altered or erased memories

InteractiveConsequential

Sustainability of
residence

Consequential

Decision to move

Consequential

Effective disconnection
with the living
Consequential
Feeling indifferent about the living place
environment
The process of forming categories from interviews with residents of East Marzdaran district

Subcategory
Undesirability of high population density and
hustle and bustle
Interest in low population density
Lack of awareness of city life conditions
Undesirability of the presence of different cultures
with each other
Desirability of authenticity and antiquity
Undesirability of maintaining old structures or
desirability of renovation

Main Category
Pressure from
population growth on
the physical and
functional structure
of the living
environment
Pattern of cultural
context

Category Type

Causal

Causal
Causal
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The process of forming categories from interviews with residents of Daryan No neighborhoods

Subcategory
Desirability of maintaining old structures or
maintaining the existing situation (with
reformation)
Vacancy / inadequacy / inefficient laws and
regulations
Irregular and unplanned constructions

Interest in open and wide spatial proportions
Feeling of tightness and suffocation in enclosed
spaces
Desirability of not knowing about or not
communicating with the neighbors
Need for familiarity and trust among residents and
visitors
Need for cleanliness and sanitation of the living
place
The existence of natural elements required to
relate with the living place
Desirability of low-density buildings (such as villas
or old houses)
Undesirability of high density construction
buildings (such as apartment and ...)
Interest in high density construction patterns
Desirability of checkered traffic network
Need for green spaces
Need for recreational / leisure places
Need for easy access and convenience
Possibility of meeting everyday needs of life within
the neighborhood
Need for life facilities
Concern about the probability of injury
Irregularity in the positiong of mass and space
combination
Need for order in the positiong of buildings
Lack of consistency in appearance of neighboring
buildings
Need for consistency in appearance of neighboring
buildings
The existence of land use incompatible with the
living place
Incompatibility between space capacity and the
load created by activities

Main Category
Uncertainty for
conserving old life
patterns or moving
towards new life style
Inefficiency of urban
management due to
one-dimensional and
commodity-oriented
view
Satisfaction of open
and wide spatial
proportions
Conflict in intentions
to contract with other
residents in the living
environment

Category Type

Causal

Interactive

Interactive

Need for sense of
peace and security

Interactive

Tendency to a low-rise
and low density
building pattern

Interactive

Desirability of the
features of a modern
city
Needs of residents
being met by the living
environment
or
The ability andselfreliance of the
environment in meeting
the needs of residents
City capability in dealing
with the crisis

Interactive

Interactive

Interactive

Visual disorders and
clumsiness

Interactive

Incompatibility
between the existing
capacity and current
activities in the space

Interactive
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The process of forming categories from interviews with residents of Daryan No neighborhoods

Subcategory

Main Category

Category Type

Lack of identity and an lack of apparent distinction
of the living environment
Good feeling of having privacy
Desirability of dead-end based access network

Need for territory and
sense of belonging to a
place

Interactive

Perception of the sense of peace and security of the living place
Perception of the sense of anxiety and disturbance, etc. from the living place
Possibility of reviewing and reminding good
memories
Good sense of being in the living place
Compulsion to change the routines of life
Compulsory changes in the routines of life
Altered or erased memories
Feeling indifferent about the living place

InteractiveConsequential

Sustainability of
residence

Consequential

Decision to move

Consequential

Effective disconnection
with the living
environment

Consequential

Among the remarkable points in Table 2 is welcoming the regenerative activities in the living
environment as an interactive category in Daryan No neighborhood, which has not been
mentioned for the citizens of Eastern Marzdaran neighborhood. In addition to the abovementioned, the desirability of the characteristics of a modern city and the city capability in
confronting the crisis is one of the issues that is only considered by the residents of Eastern
Marzdaran.
Summing up the conceptual content of the categories obtained in case samples, it seems that
the effects of physical urban changes on place attachment in the neighborhoods of Eastern
Marzdaran and Daryan No in the district 2 in the city of Tehran can be searched for in the
mismatch between residents’ expectations and desires and what happens in their environment.
This interpretation can be attributed to the interactive categories (Table 2). Such a perception
and experience is said to be caused by causal / conditional categories, and occurs in their
context; the conditions that, in the present study, bring about a sense of instability or
sustainability in terms of future events for residents of these neighborhoods. Moreover, such a
perception and experience will have consequences that weaken or strengthen the relationship
between residents and their living environment. In addition, some categories can be defined as
interactive-consequential which are the result of interpretation, and lead to various
implications, including residential stability, effective disconnection with the living environment
and the decision to move. Therefore, the overall concept of "the mismatch between residents’
expectations and desires and what happens in their living environment" can be considered as
the core phenomenon of this research.

5. CONCLUSION
According to what was discussed, it was determined that if urban changes occur without
considering factors like the place, the speed of individual perception, the speed of changes (the
relationship between duration of change and size or scale of change), the scale of environment
and some characteristics of people living in the place, they might have consequences. Without
considering these issues and their relationships, the process of urban changes can lead to
deformation, destruction or reconstruction, different disorders in different human dimensions,
weakening the social relations of individuals, the loss of quality of landscapes, etc. Each of these
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consequences can affect the relation and bond between people and place, especially their place
attachment. In other words, urban changes affect the concept of place attachment in terms of
attention to individuals’ perceptual processes. On the other hand, place attachment, as a
complex and dynamic phenomenon, focuses on effective, emotional and desirable bonds
between a person and place. This concept can be defined as a dynamic emotional bond and a
time- and place-dependent variable, which is developed by people and change the place to
somewhere they prefer to stay in and feel more secure and comfortable. These processes
indicate that the concept of place attachment is defined in the context of time and place too,
and different factors can affect it in each time step and place; this has been addressed less in
the definitions of place attachment, and has not been assigned a certain position among the
main characteristics of this concept. Affected by different time and place conditions, place
attachment can decrease or increase based on individual and social characteristics, physical
characteristics of the environment, different environmental activities, human-human and
human-place interactions, and with mutual relationships. It should be noted that each of the
factors mentioned could influence each other. Considering the extent of the effect of place
attachment and its significant effects on the behavior and attitude of humans, it can be
concluded that place attachment can have a direct and significant impact on the occurrence of
different urban changes and its effects on the city and human, as well as the way of perception
of environmental changes. Now accordingly, what has not been taken into account in the theory
of place attachment is context and field. Place attachment is not a linear process, it does not
occur in the vacuity and it is not dependent on individual mental processes, but in the real world,
environmental factors and conditions, or in other words, the context of changes plays a
fundamental and important role in its formation. The role of urban changes in place attachment
can be examined from the perspective of how changes are perceived.
According to what was discussed and the analysis and interpretation of existing theories,
environmental changes can be considered as a factor of increasing or decreasing place
attachment. Without any doubt, in measuring the effect of environmental changes, the amount
of place attachment before the occurrence of changes is effective, so different scenarios can be
defined considering place attachment, orientation towards changes, the status of individuals to
stay or move, and the type of responses they give to changes. Therefore, the effect of physical
changes on the residents of the neighborhoods of Eastern Marzdaran and Daryan No in the
district 2 in the city of Tehran was addressed.
Based on the conceptual content of the categories obtained in case studies, what makes or
causes the formation of experiences of neighborhood residents is the idea of "the pressure from
population growth on the physical and functional structure of the living environment", "the
pattern of cultural context of the environment", "uncertainty for conserving old life patterns or
moving towards new life style", and "inefficiency of urban management due to one-dimensional
and commodity-oriented view to the city". In other words, these are the causal conditions that
lead to this experience. Subsequently, in understanding and perceiving the existing situation,
residents make processes in their minds which explains the general sense of "pleasure in open
and wide spatial proportions", "need for familiarity with the living environment", “conflict in
intentions to contract with other residents in the living environment”, "need for peace and
security", "need for territory and sense of belonging to a place", "incompatibility between the
existing capacity and current activities in the space", "visual disorders and clumsiness”,
"residents’ needs being met by the living environment", "tendency to a low-rise and low density
building pattern" and "welcoming life-giving activities to the living environment", play the role
of interactive categories in this experience; categories that residents apply in perception of their
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experience of the living place. Finally, the consequence of the formation of these interactions
and processes appears as "sustainability of residence", "losing the effective interaction with the
living environment" and "decision to move"(Figure 8).

Figure 8. How residents in the neighborhoods perceive urban physical changes based on place
attachment
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Therefore, in response to the main question of this research, the description provided in this
section and the formation of the core phenomenon and other concepts and categories can be
presented as in figure 8. "Incompatibility between inhabitants’ expectations and demands and
the events in their living environment" as the core phenomenon of this study is formed during
the mental interactions of the inhabitants of the neighborhoods of Daryan No and Eastern
Marzdaran located in Tehran's district 2, in relation to the ten interactive categories, and it is
followed up in the context of four categories of causal / conditional (upper part of Figure 8), and
with three main consequences (lower part of figure 8).
According to Figure 8 different scenarios could be proposed in accordance with different
conditions and dimensions of physical changes and place attachment for the way of perceiving
changes based on the process of responding to them. Studies on the consequences of people’s
attachment to the place have often neglected the effects of environmental changes. Therefore,
the impact of perceived environmental changes on place attachment raises questions about the
direction of impacts in studies of person-place relationships. For example, does urban change
have a greater impact on the residents’ place attachment or place attachment has greater
impact on the perception of urban change in the living place? The answer to such questions is
different depending on the place and time in different conditions of place attachment in each
person. Therefore, it can be stated that place attachment is not a linear process, does not occur
in vacancy, and is not only dependent on person’s mental processes, but, in the real world,
environmental factors and conditions, or in other words, the context of changes also play an
important and significant role in its formation. This increases the complexity of studies on urban
changes and its effects on place attachment, and shows the need for permanent monitoring of
these studies during time in accordance with the field and environmental conditions.

6. ENDNOTE:
This Article is extracted from Ph.D. thesis in Urban Planning entitled: Exploring the impact of
physical changes on neighbourhood residents' place attachment (Case study: selected
neighborhoods in Tehran).
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Abstract
For a sustainable future, it is observed that the built environment in harmony with nature won’t be
enough to compensate the damage given to the world. In order to create a sustainable built environment,
as a way to reduce or even transform the damage caused by human beings to the environment, it is
necessary to take regenerative steps. After pandemic occurred, all our lives started to be reconstructed
and the planning of our environment believed to follow this change in time. The challenges caused by
pandemic seems to mark significant life changes and environmental changes for human beings. This
seems to be a good opportunity to question the built environment and start planning for a more
sustainable version, adaptable to future pandemic/disaster conditions. Living environment habits in
Turkey seem to shift from dense urban to sub-urban and the request for low rise residential units, mainly
single family houses started to increase vastly with the disasters occurred in the last 3 years. This study
aims to investigate the sustainable ventilation and urban planning options from the tradition of the
quartier style built environment in our heritage through a case study area and adapt it to future planning
options resilient to new conditions of the changing world. Researcher observed, and analysed the
architectural and urban characteristics in harmony with climate conditions in vernacular architecture of
specific windy climate of Alacati, Cesme Peninsula. Then these observations are tested by analytical
methods, which gives us the opportunity to understand the similarities in spatial organization within the
traditional towns and convey it to future planning of new residential areas. According to on-site
observations, urban pattern with attached two storey houses and plan configurations welcoming natural
ventilation is one of the key features that continued in design of sustainable environments. This fact is
tested through CFD (Computational Fluid Dynamics) modelling from urban site level to interiors level with
two different housing typologies of Aegean houses as test modelled interiors. Calibration made possible
by on-site thermal and meteorological data collection. Interior and exterior wind velocity, temperature
and relative humidity data gathered for two different housing typology in the case area. Cross ventilation
and single side ventilated main living areas’ (halls) and outdoor weather data collected simultaneously
with an outdoor portable weather station, 36 sensors (temperature and relative humidity), 6
Anemometers (indoor air velocity). The airflow predictions are isothermal, expressing steady state
conditions, where only airflow is simulated. Suggestions for better sub-urban climate resilient
environments/settlements generated with the tested hypothesis.
Keywords: Climate resilient, sustainable urban settlement, vernacular, CFD modelling, calibration

1. INTRODUCTION
There are different factors ranging from social to climatic that affects the physical settlement
pattern, and architecture of traditional urban areas. Some ([1]; [2]; [3]) have claimed that
building design priorities are shaped by prevailing paradigm and value system of social and
cultural context within that they emerge, while others ([4]; [5]; [6]; [7]) have claimed that they
are shaped with the effect of climatic conditions. Without ignoring the impact of social, cultural,
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economic, and technological factors in the formation of the physical environment, this study
investigates the role of climate in shaping the urban physical environment related to wind effect.
According to [8] recent commentary review, “Frumkin’s commentary links the built environment
to health risks associated with SARS-CoV-2 and other diseases [9]. He focuses on risk factors
such as crowding, poverty and racism, poor air circulation, and air pollution. However, light as
an important codeterminant of health resilience is somewhat left out.” [8]. All these physical
risk factors (poor air circulation, air pollution, and daylight) are dependent on the urban physical
environment defined.
The aim of this study is to observe, and analyze the urban air circulation characteristics in
vernacular architecture of specific windy climate of Alacati, Cesme Peninsula by analytical
methods in order to examine the outdoor and indoor wind effect in canyons and related air
quality to design more resilient settlement patterns. Analyzing Alacati gives us the opportunity
to understand the similarities in spatial organization within the traditional towns. Similar design
approaches intuitively repeat itself in the Mediterranean windy climate of Western Anatolia as
well as in some Greece costs and islands. According to on-site observations, urban pattern with
attached two storey houses and plan configurations welcoming natural ventilation are some of
the key features that continued in design of sustainable vernacular environments in coastal
windy Aegean Region.
The hypothesis is, enhancing natural ventilation in the built environment helps to increase the
air quality in the suburban outdoor and indoor environments in row house canyon geometries.
Therefore, the urban canyon pattern of Alaçatı houses are modelled and simulated by Fluent
(Gambit 6.3) under yearly average wind condition and optimum canyon size for healthy airflow
perpendicular to main wind direction is obtained with real case scenario.
Although traditional wind adaptation design features still considered as important elements of
urban living especially by elderly local people (need for a cross ventilation scheme in the
direction of prevailing wind) in town, such design approaches disregarded in recent construction
practice of the region and needs to be reintroduced to new designs.

2. CASE STUDY
According to Avcı and Beyhan (2020) [10], vernacular houses preserve accumulated knowledge
for adapting to the climate of their regions.
Researcher observed, and analysed that the architectural and urban characteristics are in
harmony with climate conditions in vernacular architecture of specific windy climate of Alacati,
Cesme Peninsula. Controlled windy urban environments enhances indoor air quality (IAQ) within
canyons (located perpendicular to main wind direction) and attached interiors.
Houses of the Aegean region analyzed over the case of Alacati, Izmir. Since it is one of the fastest
growing urban sites (back in 2005-2015) in the Aegean Region of Anatolia with its historical
background and preserved traditional settlement pattern, this tissue is especially interesting
with its design decisions believed to be mostly shaped by climatic conditions, such as; strong
wind (reaches 5.5-6 m/sec. in general), hot and dry summer conditions, rainy winter and spring
conditions.
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2.1 Methodology

Figure 1. Methodology representation of the urban to indoor scale climate-design case analysis

The method followed in this study uses analytical research on wind effect on interior and
exterior spaces. Figure 1. represents the overall method followed in the broader study.
Measurement in selected houses (sofas), 2D wind simulations, comparative analysis of
measurements/ validation and 2D simulations, and verification of 2D simulations for further
urban tests are the methods used in this paper.
The wind velocity, temperature and relative humidity data gathered for two different housing
typology in the case area for measurements. Cross ventilated and single side ventilated main
living areas’ (halls) and outdoor weather data collected simultaneously with an outdoor portable
weather station, 36 sensors (temperature and relative humidity), 6 Anemometers (indoor air
velocity). These houses are also simulated from urban scale to indoor scale by 2 dimensional
CFD models for validation. Computational Fluid Dynamics (CFD) used by commercial code Fluent
and Gambit 6.3. The airflow predictions are isothermal, expressing steady state conditions,
where only airflow is simulated.
Performed CFD model used for verification and comparative validation with experimental data
of both literature study and existing case; second, to compare different turbulence models and
simulation methodologies; and third, to perform 2D simulations of different house/sofa
geometries and staircase relations to analyze the character of changing airflow speeds.
For this paper, different canyon section sizes modelled for urban scale are compared between
each other in order to understand how airflow changes according to the canyon section depth.
Then, optimum canyon depth is selected for better outdoor and attached indoors’ air quality for
designing more resilient suburban new environments.

2.2 Importance of urban scale to indoor scale analysis
Estimation of the wind speed in a city is of vital importance for passive cooling applications and
especially for the design of naturally ventilated buildings [12]. As the roughness length 𝒛𝒐 is
greater in an urban area than in the surrounding countryside, the wind speed u at any height z
is lower in the urban area, and much lower within an obstructed area. According to studies of
Santamouris, although the wind speed above the canyon may reach values up to 5 m/sec, within
the canyon the air speed never exceed 1.5 m/sec. Therefore, for precise results, the challenge
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of designing with the prevailing wind/winds in the urban scale must be downscaled from rural
to urban and from urban canyons to interiors, which is given in the detailed downscaling
techniques of modelling (Figure 2).

Figure 2. Downscaling of modelling exercise from urban to canyons & canyons to interiors (Kemalpaşa)

2.3 Case study area details
The dynamic historical background of the town leading to the variety of different housing types
created by different ethnic groups, mostly show similar spatial organizations in response to the
harsh windy climate of the area. Urban morphology in Alaçatı has also been defined by taking
into account climatic considerations. Matters affected include the width and the orientation of
the streets as a function of wind direction shaping the urban design of the Kemalpaşa district
(Figure 3).
In Alaçatı, the grid street layout creates linear streets, which offers natural ventilation
throughout the town. Orthogonal structure (urban systems) grid held two grid structures
combined by main roads.
Settlement layout is also shaped according to street and parcel relation, aspect ratio, orientation
according to sun and wind (prevailing winds), which are analyzed in detail with respect to
climatic considerations in the broader study [11].
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Figure 3. Urban Canyon Kemalpaşa from Alaçatı Vernacular Settlement

Parcels and buildings are adjacently configured in traditional Alaçatı settlement. This
organization helps to canalize and control the strong wind effect and allows shadow control on
the streets (See Figure 4). Most of the main streets in Alaçatı are oriented on east-west direction,
which blocks the strongest wind coming from north at pedestrian level. Yet this organization
causes these streets to take the sunlight in midday, which is not preferable for easy access in
summer daytime. Major streets are more preferable in winter period with blocked character of
prevalent wind and openness for winter sun.

Figure 4. Winter Sun on Kemalpaşa Street

The upper floors of the traditional dwellings of Alaçatı are for living purposes. The main space is
the hall, “sofa”, which is surrounded by rooms… If the stairs are placed outside the building at
the courtyards, then they give access to the terraces. Those terraces serve as “hayat” and they
may be open or semi-open. In all courtyards there are fruit trees, flower pots and always a water
source like a well or a cistern/water tank (sarnıç) as well as furnace place. ([13] Özgönül, 1996,
p. 137, translated by the author)
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Two houses selected (Figure 3) for measurements in Alaçatı to understand the ventilation effect
in sofa spaces of Alaçatı traditional settlement according to plan organization classifications.
Two different ventilation methods; cross and single side, were selected for comparative study.
Thus, two attached houses on Kemalpaşa Main Street as a part of geometric grid order give us
the opportunity to question different ventilation methods under the same windy environment.
Specific characteristics of the houses selected for the measurements can be listed as:
•
Positions of the parcels of the houses (both on Kemalpaşa Street facing the street with
narrow south façades facing the prevailing wind)
•
Parcel sizes
•
Similarity in the spatial organization
•
Size ratios of hall spaces
•
Availability of measurements
(Less used spaces needed for effective measurements)
•
Opening areas’ ratio to ventilated sofa areas (1/7 and 1/9)

Figure 5. Measured House I (cross ventilated) & Measured House II (single side ventilated) on Kemalpaşa

Measurements are done according Brager and De Dear’s class I measurement plan [14] between
1-15 August 2008. For this part of the study only cross ventilated sofa air flow (anemometer
values) measurements are compared with the CFD simulations to validate the simulations and
verify further canyon simulation alternatives modelled under yearly average prevailing wind
conditions. Other measurements like ambient air temperature, relative humidity, and surface
temperatures are not part of this specific study.
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3. RESULTS
Measurements aim is to understand indoor thermal characteristics of different traditional
Alaçatı houses at the common living spaces (sofa/hayat) in order to examine the planning
characteristics of traditional builders, which adapts the design to hot summer conditions.
Thermal comfort in indoor sofa spaces of the study is at acceptable limits with 0.5 m/sec
ventilation level for both ventilated space examples in Alacati, İzmir climate. Cross-ventilated
Sofa space establishes higher indoor airflow rates compared to single side ventilated Sofa and
especially in deeper parts of single side ventilated Sofa airflow rate loses its effectiveness. Thus,
cross-ventilated space gives more efficient ventilation and better thermal comfort effect under
worse conditions. Cross-ventilated sofa space also enables airflow variations with other rooms
opening to this space.
The results of the comparative evaluation of simulation and measurements for case area in
August 2008, housing examples enable us to validate our simulation models and verify further
simulation analysis done with isothermal 2D CFD modelling.
According to 2D models simulated for House I (cross-ventilated sofa) in comparison in relation
to northern average wind data (3.9 m/s): close relation at inlet point of interest -0.096 m/s (less
than 10%), deviation at outlet is more +0.35 m/s (over 50%), and deviation at downstairs outlet
is more +0.36 m/s (over 50%) (Table 1).
Table 1. Validation results of experiment and CFD model

Figure 6. CFD airflow simulation results of Measured House I (cross ventilated) on Kemalpaşa Street
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Looking into the validation results, cross ventilated sofa shows better ventilation potential than
single side ventilated sofa, thus enables better thermal comfort conditions under same relative
humidity and temperature values [11]. Both measurements and simulations give similar results
with less than 10% deviation at the canyon interior intersection at Pt 1 named as the inlet point
(Table 1). Cross ventilated sofa space enables ventilation throughout whole space (diminishing
from inlet to outlet) (Figure 6), while single side ventilated space can provide air flow in one part
of the area. Interior of the house especially at the middle of cross ventilated sofa simulation and
measurement results do not match with higher deviations. 2D simulations show 84% airflow
decrease from inlet to outlet [11]. However, the interest of this study the canyon sizes can
further be modelled with CFD after validation of the inlet point results, where shows high
correlation of airflow results with less than 10% deviation (Table 1).
In the light of verification, further canyon variations tested perpendicular to the prevailing
northern wind direction (3.9 m/sec yearly average): square section canyon –width equals to
height of the housing-; half square section canyon –width equals to half the height of the
housing-; and larger size canyons can be compared in terms of wind/air distribution.

Figure 7. CFD airflow simulation results of urban canyon variations in Alaçatı around Kemalpaşa District

According to simulated different canyon configurations rural area roads (large gardens with
single storey small vineyard houses) do not collect the airflow potential as in standard canyons,
whereas the square canyon and half square size canyons collect the airflow and causes a vortex
within the linear rectangular canyons. As can be followed from Figure 7, half square size canyon
captures the airflow caused by wind more and recirculates the potential on ground level more
airborne particulates compared to square size canyons -like Kemalpaşa canyon- (with ~30%
higher speed).
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The analysis lead us to better configuration of canyons taking into account of wind control and
air circulation potential within the canyons. Square section canyon –width equals to height of
the housing- is the section size helps to control the airflow with a circular vortex as well as
keeping the airborne particulates settled close to the ground level. Smaller size canyons like half
square section canyon –width equals to half the height of the housing- causes increase in the
velocity of the controlled airflow caused by wind (Figure 7), where airborne particulates
saturated more in the narrow rectangular canyon ground and façade surfaces reaching interiors.
3.1 Limitations of the modelling exercise
It must be kept in mind that the 2D simulation exercise of Fluent Gambit 6.3 urban modelling
has limitations about wind direction; (deviation to west) NNW cannot be exactly modelled and
west component needed to be adjusted in this case study.
Simplifications in the model causes obstacles not to be modelled. Also, sun’s effect in the canyon
has not been dynamically added on the models, only surface temperatures defined on canyon
surfaces. Neglected factors may impact slightly on the results of the modelling exercise.

4. DISCUSSION
Observing different housing types in temperate hot Aegean Region, it is identified that the wind
effect is a missing part of literature for human thermal comfort and air quality studies in interiors
and urban size environments. Computational Fluid Dynamics (CFD) gives the opportunity to
analyze the wind effect in close precision. This study evaluates the airflow and thermal comfort
level of sofa /hayat space of houses in Alaçatı with analytical work in the broader perspective
[11]. While this particular paper aims to understand the canyon variations potential airflow
pattern changes under windy vernacular urban tissue of Alaçatı.
Cross ventilated and single side ventilated main living areas’ (halls) and outdoor weather data
collected simultaneously. These houses are also simulated from urban scale to indoor scale by
2 dimensional CFD models for validation. Performed CFD model used for verification and
comparative validation with experimental data of both literature study and existing case;
second, to compare different turbulence models and simulation methodologies.
For further analysis, different canyon section sizes modelled for urban scale are compared
between each other in order to understand how airflow changes according to the canyon section
depth. Optimum canyon depth is selected for better outdoor and attached indoors’ air quality
for designing more resilient suburban new environments. With all the limitations of this
modelling exercise and in the light of the broader study, it is observed that cross ventilated inner
sofas attached to height size rectangular urban canyons (or larger canyons) enhances natural
ventilation and better IAQ in street level and interior suburban housing/ quartier design.

5. CONCLUSION
Controlled windy urban environments enhances IAQ (Indoor Air Quality) within canyons and
interiors. This study investigated that the sustainable ventilation and urban planning (height size
rectangular canyons with cross ventilated sofa/hayat spaces) options exist from the tradition of
the quartier style built environment in our heritage through a case study area (Alacati, Cesme
Peninsula). Climate resilient urban design option is adaptable to future planning of suburban
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quartiers (low density, well-ventilated, clean, and well day-lit) [8; 9] This type of planning will
also create environments resilient to new epidemic/disaster scenarios of the changing world.
Researcher observed, and analyzed the architectural and urban characteristics in harmony with
climate conditions in vernacular architecture of specific windy climate of Alacati, Cesme
Peninsula through the broader study. As can be summarized:
In the tested location, the sun can be enjoyed in cool winter and fall-spring seasons without the
disturbance of the prevailing winds.
o
Attached housing pattern in the town allows canalizing the prevailing winds through the
south-north oriented narrow minor streets, whereas blocking the extreme effect on the major
larger street orientations.
o
From the total picture of Alaçatı, historical settlement parcels are narrow facing the
streets with a narrow façade. There are gardens at the back of the houses again as part of a
narrow parcel organization.
o
Houses located along south-north axes gives opportunity of cross ventilation along the
prevailing wind (north) and also south winds as well. Main streets’ width and garden length at
the back gives possibility of the flow on the second floor where rooms and living spaces are
placed.
o
Ventilation effect is also needed more on secondary floors, because the solar heat gain
from the roofs creates extra heat load than first floors. Also, first floors have more thermal mass
(50 cm minimum stone walls) because of high numbers of masonry structural system in the area.
Thus, secondary floors in Alaçatı historical houses have effective ventilation potential in this
street organization.
o
Attached housing order also minimizes the heating load with fewer walls facing the
outdoor conditions in both summer and winter months.
Various energy efficiency characteristics of vernacular Alaçatı houses have been identified by
the researchers in order to enable and trace the transferrable features to contemporary
suburban examples. The density of urban space, natural ventilation details, shading elements,
and pitched roof type are specialties of vernacular buildings believed to reduce heating and
cooling load demand. These features can analytically been tested by further energy modelling
studies in future studies related to this site.
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Abstract
In the 21st century, memory has once more begun a lively debate and research domain in humanities.
Where remembering and forgetting are intertwined, spaces may be seen as a tool in the creation of
collective memory in architecture. In this regard, how does metamorphosis of space have a dialogue with
collective memory? How can photography work as a way of remembering in collective memory?
In the light of the above-mentioned questions, this study focuses on the 'Palet Restaurant' in the Eagean
sea-front Izmir, and aims to unveil the relationship between spatial metamorphosis and collective
memory. Following the land reclamation of the sea-front Kordonboyu, the ‘Palet Restaurant’ was
destroyed and the emptiness was converted to a recreation area. The restaurant has been rebuilt with its
iconic roof at Bayraklı sea-front, the other side of the coast. Its execution and the rebuilding process signify
the change of form and function of public space, in other words, the spatial morphosis. With in-deph
interviews with former users who had experienced or been informed about İzmir’s coastal interrupted
memory in the 1980s and the 1990s by proposed highway project and land reclamation in 1997 on
Kordonboyu, the absence of ‘Palet Restaurant’ has unveiled links with collective urban memory. It
discusses why and how the term of space is important throughout the photographic remembrance where
social process of remembering goes parallel with forgetting in the spatial metamorphosis. In this regard,
the study collects data by six online in-depth interviews by former users while showing a photograph of
‘Palet Restaurant’, a special landmark in Kordonboyu,İzmir. In this framework, the research process
provides empirical insights into how collective memory changed during the time, how memory and space
socially are constructed and shaped, and in which way photography represents a space of representation
to recreate the collective memory by the method of several interviews through the metamorphosis of
‘Palet Restaurant’. The essay first of all introduces a brief theoretical framework, secondly, it unveils the
Palet restaurant by in-depht interviews. The concluding remarks give a crirtical link between the spatial
metamorphosis and collective memory. This study may contribute to the research on the links between
collective memory and spatial metamorphosis in Izmir, and in Turkey in general.
Keywords: collective memory, space, photography, metamorphosis

1. INTRODUCTION
Where is memory preserved? Is memory individual or social? Can such distinctions be made in
collective memory studies? Seeking answers to these questions brings a series of explanations
in the literature. Within the scope of interdisciplinary studies, memory is fed by the presence of
the urbanite as an example of commonality. As the citizens continue to produce and shape the
city throughout their lives, new layers are formed in the city. Each layer that disappears, adds,
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and changes over time, affects the memory of the inhabitants of the city. Thus, the citizens
witness the change of the space. Urban spaces, which are common in the memories of the city
dwellers, are described as ‘a factory that is produced by the partnership’ by Hardt and Negri
(2009, pp. 249-260). Some interventions made in urban spaces change the definition of everyday
life in space and their memories. The place, which offers all these common experiences,
collectively processes the bridge which builds connection through the city dwellers in the minds
of them.
The relationship between memory and space first begins with the remembering techniques
developed by scribes while associating images and objects in Ancient Greek recall techniques.
This technique is associated with the arrangements made to be remembered in architecture and
provides recall of what will be remembered (Yalım, 2009, p. 159). With stating that every social
group can only remember with space, Henri Lefebvre's approach to space shows that it can be
used as a tool to comprehend socio-spatial processes and creates a conceptual framework
(Özaloğlu, 2017, p. 17). In addition to that, Lefebvre's (1994, p. 40) framework which is based on
Marxist foundations, emphasized that the way to change the world is to change the space. In
Lefebvre's definition, 'production of space' deals with the social context of the space and its
production process. Lefebvre (1994, p. 190) explains his definition of trialectic space in terms of
perceived space, conceived space, and lived space. This trio is different from each other but also
indissociable. This approach emphasizes its socially produced characther and, reconceptualizes
the production of space as spatial practice, representation of space, and space of representation
by Lefebvre (1994).
Taking into account of the definition of the space of representation in Lefebvre’s (1994)
framework, photographs that have a role in defining the space are often matched with memory.
In this perspective, how photographs can build collective memory? Can a photograph, which
records a moment with its reality, be seen as a means of remembering concurrently? John
Berger (2017, pp. 71-75) stated that before the invention of the camera, memory held the place
of photography, while it was expected to be answered as engraving, painting, and oil painting.
Berger (2017) remarked that the camera frees us from the burden of memory and recorded it
to be forgotten. Photograph, which can record everything in human life, gradually turns into a
representation of collective memory.
This study deals with the coastal city of Izmir, which has been exposed to disasters such as
earthquakes and fires and has a history of 8500 years multi-layered structure. Izmir had
experienced the many spatial metamorphosis in the history. As an example of land reclamation,
it occurs the spatial distance from the shoreline and also in the minds of people. This spatial
metamorphosis is shaped by the dialectic remembering and forgetting in the collective memory
and goes through a collective process. The loss of collective memory is accelerated with the
interventions in which historical traces are ignored. In the history of Kordonboyu in İzmir, there
were Alsancak Ferry Pier and Palet Restaurant which were two pivotal structures above the sea
before filling the edge. Palet Restaurant works as a landmark on Kordonboyu with its symbolic
importance on the shore. It served as a place where people had communication with the sea.
After the land reclamation, it was rebuilt in Bayraklı and worked as a Bayraklı Ferry Port with its
iconic roof. In this process, coastal filling works caused erosion in the İzmir’s collective memory.
The aim of the study is to decode spatial metamorphosis of Palet restaurant in Kordonboyu,
İzmir after land reclamation within the dialogue of collective memory and space. It is discussed
with the help of the space of representation such in photography. In study method, this
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discussion questioned to link between space and collective memory within the photographic
remembrance by the method of interview (Table 1.) with its witnesses and an informed person
about spatial metamorphosis of İzmir.
Table 1. The information of interviewees are shown.
Interviewees

Age

Gender

Profession

Living in

P1

60

male

doctor

Eskişehir

P2

29

female

architect

Eskişehir

P3

59

male

economist

İzmir

P4

71

male

police

İzmir

P5

38

female

teacher

İzmir

P6 (Aziz Özen)

78

Male

musician

İzmir

In the first part of the essay, the concept of collectivity through the definitions of collective
memory is explained with in the perspective of thinkers such as Maurice Halbwachs, Pierre Nora,
Aldo Rossi, Jan Assman and also relation of photography with collective memory through the
framework of Henri Lefebvre's definition of space and the space of representation is remarked.
And then, spatial metamorphosis of ‘Palet Restaurant’ in Kordonboyu, İzmir has deciphered the
space in collective memory through showing its photograph in the in-depth interviews, within
the light of the literature review. In the concusion, this research interprents a dialogue between
collective memory and spatial metamorphosis by the photographic remembrance in İzmir, and
in Turkey in general.

2. COLLECTIVE MEMORY, SPACE AND PHOTOGRAPHY
2.1 Collective Memory and Space
Sigmund Freud, who has studies on memory, defined that remembering and forgetting are
directly related to memory and memory is individual (Forty, 2001, p. 5). Henri Bergson, who
worked similarly to Freud on memory studies at the same period of time. Maurice Halbwachs,
who is a student of Bergson, developed a different perspective on memory. According to
Halbwahs (1950, pp. 1-15), although remembering and forgetting is individual, it eventually goes
through a social process and it is defined as collective memory. This definition has taken place
in interdisciplinary studies and started to take place in the discussions of planners and architects.
Architect Aldo Rossi (1982, p. 130) who mentions the collective memory in his book ‘The
Architecture of the City’ put it, ‘the city itself is the collective memory of its people and like
memory it is associated with objects and places. The city is the locus of the collective memory.’
and Rossi concludes it with his sentence: ‘Memory … is the consciousness of the city.’. Pierre
Nora (2006), on the other hand, states that memory is a frame rather than content, and
ultimately its equivalent is space and defined these spaces as 'places of memory'. Nora (2006, p.
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23) explains 'museums, archives, cemeteries, collections, holidays, anniversaries, agreements,
minutes, monuments, sacred places' as examples of places of memory.
Lefebvre's notion of 'production of space' has a crucial topic in the literature, together with the
thinkers who identify memory with space. Lefebvre (1991, pp. 99-101, 336-337) defends that
space is a social production and also, this process should be reconstructed. The space which is
produced in the trialectic context (Figure 1.), is defined as the ‘perceived’, ‘conceived’ and ‘lived’
space and, they are matched with ‘spatial practice’, ‘representation of space’ and ‘space of
representation’ (Lefebvre, 1991, p. 129). Adile Aslan Avar states (2009, p. 11) that the spatial
practice we observe in everyday life is evaluated with the spatial interaction networks of
production and change of housing and workplace. Representation of space emerges at the level
of theory and always contains the ‘ideology, power, and knowledge’ are abstract spaces of
‘planners, engineers, architects, investors, geographers, urbanists, and technocrats’ (Avar, 2009,
p. 11). It is produced with a ‘visual sense’ through the perspective of thoughts in architecture
and city planning discipline (Avar, 2009, p. 11). Space of representation can be matched with
symbolic production and interpretation where spaces such as an ‘object, building, monument,
built environment and space’ that contains complexity and recoding in everyday life is
experienced with the complex symbols of the users and those who live there (Avar, 2009, p. 13).
It is defined as “symbolic use of objects on the physical space” (Avar, 2009, p. 13). It
conceptualizes space in a combination of concrete and abstract way. Thus, space is both
individual and social and witnesses individual and social processes. (Avar, 2009, p. 13).

PERCEIVED
SPACE

Spatial Practice

Space of Representation

LIVED
SPACE

‘Production of Space’

Representation of Space

CONCEIVED SPACE
Figure 1. ‘Production of Space’ Diagram according to Lefebvre (1991) Definition (drawn by author)
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2.2 Photography
Trying to see the invisible and mediating with photographs has always maintained its importance
for centuries. It is not a coincidence that the emergence of the photograph in the beginning of
the 19th century. Technology continues with the Industrial Revolution and the French
Revolution which is occurred by the rise of the bourgeoisie and working class together show a
process in which grand initiatives were taken at the 19th century. With these developments, the
invention of photography has become a necessity in societies. The first photograph is known as
the “View from the Window at Le Gras” (Figure 2.), which was obtained by Joseph Nicéphore
Niépce in 1826 with an eight-hour exposure (İlkyaz and Şahin, 2014, p. 162). However, the first
known photograph of the history was referred to as “The Set Table” (Figure 3.) in 1827 (İlkyaz &
Şahin, 2014, p. 162). Walter Benjamin (2012, p. 3) has also pointed out that the time of the
invention of photography was perceived by many people. In addition, Benjamin (2012, p. 3)
defined photography as a tool that brings back the lost past, works dual, and is used to quote
personal and collective memory. This memorial power of photographs sheds light on the past of
cities and the social collective memory that creates and establishes a bridge between the
present and the past, and deciphering how ideologies shape the past.

Figure 2. Joseph Nicéphore Niépce, “View from the Window at Le Gras”, 1826
(https://www.idildergisi.com/makale/pdf/1413282369.pdf)

Figure 3. Joseph Nicéphore Niépce, “The Set Table”, 1827
(https://www.idildergisi.com/makale/pdf/1413282369.pdf)

When the relationship between collective memory and space are examined, it is inevitable that
the space of representation which is defined by Lefebvre, can be exemplified with the
photograph. Photograph, which is one of the spaces that carries and recreates individual or
social moments of the past, is like memories recorded in memory. John Berger (1978, p. 48)
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indicates that "Photography is an eye which records in order to forget." Photography, which is a
way to experience the act of remembering and forgetting and it reconstructs in the present and
is transferred in a way to create collective memory (Assmann, 2015, p. 36) and likely Susan
Sontag (2005, p. 3) also states that photographs capture experiences.

3. SPATIAL METAMORPHOSIS OF ‘PALET RESTAURANT’
Cities pass through the changes because of economic, social, political, or other natural reasons.
The interventions made in these changes sometimes cause significant breaks in the continuity
of the city’s history. The coast of the city is defined by Karabey (1978, pp. 91-114) as "the priority
action area where the consumption and losses occur the most, the production relations are
determined, and that has a potential which creates rapid and rapid efficiency". The coastal city
of Izmir, on the other hand, was affected as whole of the city with the feature of permeability.
On the coast of İzmir, the interventions have been experienced and the changes engrave in
memories. Kordonboyu (Figure 4.) which witnessed the distancing of the shoreline from the city
with the filling of the coastal zone, clearly shows the spatial methamorphosis of İzmir. In the
journal of ‘Ege Mimarlık’, a caricature (Figure 5.) by Tufan Arkayın (1992, pp. 31-32) was
published for showing his reaction and he criticizes the land reclamation of Kordonboyu with his
sentence on the caricature. Arkayın (2018, p. 32) indicates that “There, the sea appears. I told
you that it must be there somewhere”.

Figure 4. Location of Kordonboyu
(Doctoral Thesis by Ebru Yılmaz (2004): 98. , https://openaccess.iyte.edu.tr/xmlui/handle/11147/2919)

Figure 5. The Caricature by Tufan Arkayın, 1992
(Arkayın, T. (1992). Kazıklı Yol. . . Dolgu Yol. . . Kordon Yolu. . . Hızlı Yol, Hız Yolu. Ege Mimarlık, 2, 32.)
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Before the land reclamation, Alsancak Ferry Port was built in 1955 and Altay Clubhouse (Figure
6.) was built in 1970 at Kordonboyu sea-front. They were two important landmarks of
Kordonboyu. Altay Clubhouse was a significant social meeting place and than Palet Restaurant1
(Figure 7., 8.) took its place in 1984. As Kordonboyu was transformed for many times in the
history, also in the late period of the 1990s, a highway project was proposed to link Alsancak to
Çeşme in İzmir. Although the project was rejected by citizens and politicians, it was started to
construct. Because of land reclamation (Figure 9.), Palet Restaurant2 was relocated to Bayraklı
sea-front in 1997. After six months of land reclamation, it was turned over to Bayrakli Ferry Port
(Figure 10.) in 2001 and then port was closed in 2016. At the present time, this building works
as a ‘İskele Cafe’. Ahenk Yılmaz (2018, p. 53) summarizes the importance of Palet Restaurant as
‘the restaurant had been one of Kordon’s most important public focal point and visual symbol
especially with its folded roof structure creating an image flying over the sea and with the large
outdoor seating area around the restaurant was highly popular for those who meandered along
the shoreline.’

Figure 6. Altay Clubhouse, 1970
(‘Eski İzmir’ Archive., https://www.facebook.com/herzamanizmirli/posts/1190862181075274/)

1

After Altay Clubhouse, its floor was strengthened by driving a 237 meter long pile in the sea while
it is transformed to Palet Restaurant. The restaurant with a total of 450 people, 180 square meters closed
and 750 square meters open area, was built with steel construction. Wood, walnut and copper coatings
are used. Its architecture is a mixture of Ottoman architecture and modern architecture. It has decorations
reflecting Turkish architecture.
2
All pieces of the Palet restaurant, including the electrical installation, windows, interior parts and
roof, were disassembled and transported to Bayraklı sea-front, and then reassembled.

SPAD’21 International Spatial Planning and Design Symposium
Metamorphosis in Environment, Planning and Design
November 26-28, 2021 | Izmir Democracy University
53

Rethinking Spatial Metamorphosis: The ‘Palet Restaurant in İzmir’s Collective Memory’

Figure 7. Palet Restaurant and Alsancak Pier, 1980s / 1990s
(Musician Aziz Özen’s Archive.)

Figure 8. Palet Restaurant, 1980s and 1990s
(Musician Aziz Özen’s Web Site.,
https://muzisyenazizozen.tr.gg/PALET.htm)

Figure 9. Alsancak Kordonboyu Construction Site, 1998
(‘Dünden Bugüne Kordon’un Geçirdiği Evrimin Hikayesi’ Archive., https://izmirmag.net/dunden-bugunekordonun-gecirdigi-evrimin-hikayesi/)
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Figure 10. Bayraklı Ferry Port
( wowTURKEY web site, http://wowturkey.com/t.php?p=/tr477/HBayrakli_IMG_0473.jpg)

This study discusses the memory of the shoreline in Izmir by its focal architectural and urban
symbols of the landscape with its memorial context which was lost during the process of land
reclamations. After indicating the theoretical framework, because of having a lack of material
about ‘Palet Restaurant’, the study is supported and expanded by six in-depth online interviews
which was held between 9 May - 10 May 2021 to collect the data. Within the aim of realizing
the collective memory by photography, a voice recorder was used with the consent of
interviewees in an online meeting platform, and also one photograph of Palet Restaurant was
used to show as a material for interview. The interview consists of 12 questions for the group of
six people. Five of them who are from different professions and age have witnessed the city
before landreclamation. Especially, one of this five people is Aziz Özen who worked in Palet
Restaurant in a whole working period of restaurant. Furthermore, one young person has
experienced Kordonboyu after the land reclamation. The questions (Table 2.) aim to query the
spatial metamorphosis of Kordonboyu, İzmir. Moreover it is examined how they coded the city
in their collective memory, how they were affected by the spatial metamorphosis, and how a
shown photograph (Figure 11.) revives the collective memory to discuss the relationship
between spatial metamorphosis and collective memory.
Table 2. The questions of interview are shown.
Interview Questions

1.

Have you ever been in Izmir and if so, what was the reason of being there?

2.

What comes to your mind when Izmir is mentioned?

3.

What is the object / place that comes to your mind for Kordonboyu?

4.

Have you witnessed the transformation of Kordonboyu in the end of 1990s?

5.

What were the places you like and remember most to spend your time in Kordonboyu before
the land reclamation?

SPAD’21 International Spatial Planning and Design Symposium
Metamorphosis in Environment, Planning and Design
November 26-28, 2021 | Izmir Democracy University
55

Rethinking Spatial Metamorphosis: The ‘Palet Restaurant in İzmir’s Collective Memory’

6.

What do you think of land reclamation at Kordonboyu? Are they in positive or negative way?

7.

Do you know or remember the Palet Pestaurant, if yes, what What comes to your mind?

8.

How was your spatial experience about Palet restaurant and its surroundings in your
memories?

9.

What comes to your mind when you look at this photo? Does this photo help you to remember
Palet Restaurant?

10. Can you comment on the relationship between photography and memory?
11. What are your favorite places to spend your time in Kordonboyu after the land reclamation?
12. After the transformation of Kordonboyu, do you remember the previous scene of
Kordonboyu?

Figure 11. Palet Restaurant, 1980s and 1990s
(Konak Municipality Twitter Archive., https://twitter.com/konakbel/status/1230393345589088256)

In response to the questions asked in the interview, the selected statements of the participants
about the Palet Restaurant are:
• ‘Everything depends on the architecture. You engrave the space you see in your
memory. Palet Restaurant was also a symbolic place that is hard to forget, shining on
the sea.’
• ‘Palet Restaurant has a very striking appearance. It's impossible not to notice and
forget.’
• ‘My memories were refreshed when I saw the photograph. It was hard to describe it
before I saw it.’
• ‘Although I couldn't remember the restaurant in your previous questions, I started to
remember it within this photograph. I had been in this restaurant but it was in Bayraklı
and now I realized it by its same roof.’
• ‘Palet Restaurant reminds my childhood and youth.’
• ‘This photo revives my memory. I remember the phaetons, and also there was less
vehicle traffic and more pedestrians. Even though walkway was narrow, walking in
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•
•

Kordonboyu was our most enjoyable activity. We sometimes ate at the Palet Restaurant
after a walk. Izmir has an outdoor culture.’
‘We love being in touch with the sea. It has never been the same after the land
reclamation.’
‘When I look at the photograph, the architecture of the building easily evoke that it could
be built in the 1980s because of its form and color.’

In general, the interviewees used similar thoughts (Figure 12.) to define the importance of Palet
Restaurant with ‘childhood - youth, the revival of memory by photograph, visual memory,
symbolical importance for Izmir, lose of human-sea interaction’ which is shown in more detail
in the table (Table 3.). At that point, it is also substantial to highlight that Kordonboyu before
land reclamation is still in collective memory by wishing to turn back the past. In the discussion
about the nonexistence of the restaurant compared with todays recreation area (Figure 13.), all
interviewees claimed that the transformation of the seashore affected negatively to
Kordonboyu but they think feel better that it was converted to recreation area rather than the
highway. When they saw the photograph of the restaurant, they could also start to explain more
and it helped to remember better.
visual memory
symbolicaly
importance for İzmir
lose of human-sea
interaction
revival of memory by
photography

Figure 12. Thoughts about Palet Restaurant (Redrawn by author)
Table 3. The repetitive key answers of interview are shown
social activity

negative effect

meeting place

memorial

walking on sunset

nostalgia

interesting roof design

changed urban memory

not mathed urban identity
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Figure 13. Kordonboyu Recreation Area, 2010s
(‘İzmir’in Çiçekleri’ Archive., https://izmirinrenkleri.com/izmir-kordon-gezisi-alsancak-kordonboyu/)

4. CONCLUSION
The city is a dynamic entity that adds new layers to itself during the time. The harmony in these
layers ensures the continuity of collective memory. The situations in which experience breaks in
the process damage the collective memory. However, the memory still acts as a catalyst that
connects the past and the present in spatial metamorphosis. Moreover, in relation to space and
collective memory, the rememberance of the photograph is the witness to the socio-cultural
and socio-economic transformations of spaces. Captured scene resists to the disappearance of
space by having a meaning of its reality and, photograph plays an important role in the revival
of socially produced memory. The subject of the study is forgetting and remembering through
Izmir’s spatial metamorphosis. Forgetting and remebering process in parallel with each other in
the collective memory and, are experienced in spaces. This study is examined and reinforced
with the oral history method with the help of one photograph of Palet Restaurant in response
to the space of representation is defined by Lefebvre. The analysis of interviews shows that
photographs revive the collective memory through its space of representation in spatial
metamorphosis.
In the study, the relationship of collective memory, space, and photography was first revealed
with literature and followed by the case of Palet Restaurant. It has been revealed that the
photographic remembrance of the spatial metamorphosis has critical link for the collective
memory in Izmir, and in Turkey in general. Because of the constraints of pandemic to collect
data and get more access to materials, it can be further developed. Additionaly, this study may
be also supported with architectural installation project on the site in order to make the space
to remind opposing its nonexistence.
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Abstract
Can a wall, which is a structural element of architecture, carry any other meanings, definitions, functions,
or relations beyond being just a wall? Is there any conceptual metamorphosis that can be attached to a
wall apart from being just a building element?
These questions, which led to the emergence of this study and create its base, evolved from the current
and potential migration debates in our country and in the world’s agenda. This paper stems from this
question, does a wall always just a wall. Starting with this question this paper presents a conceptual review
by following Michel De Certeau's ideas. In this regard, this study is not only tracing vertical planes but also
it is searching for power strategies and social tactics, in a wide geographical context from China to Berlin,
and from West Bank to America-Mexico border.
Keywords: Borders, Migration, Strategies and tactics, conceptual metamorphosis, Michel De Certeau.

1. INTRODUCTION
In the Contemporary Turkish dictionary of the Turkish Language Association, a ‘wall’ is defined
as “the vertical plane made or knitted from materials like stone, brick, etc., which protects the
sides of a building from the outside and separates the interiors from each other” [1]. In the
Encyclopaedic Dictionary of Architecture, Doğan Hasol defined it as "the vertical partition
element in buildings, which is composed of materials like stone, brick, briquette, and mudbrick"[2]. These definitions suggest that rather than just being a vertical plane, the 'wall' is an
element that sets a 'boundary'.
In this regard, a wall, which is a structural element of architecture, can carry any other meanings,
definitions, functions, or relations beyond being just a wall or is there any conceptual
metamorphosis that can be attached to a wall apart from being just a building element?
Triggered by these initial questions, this paper is searching for does a wall always just a wall
through a conceptual review by following Michel De Certeau's ideas. In order to reveal the
hidden relations among the conceptual changes, the theoretical and methodological framework
of this study is determined as critical theory, in which the theory and the method are
intertwined. According to Tim Dant, the main research strategy of the critical theory is to critique
[3]. Hence, this research aligns itself to this main strategy.
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2. DOES A WALL ALWAYS JUST A WALL?
The walls, which had emerged before the invention of writing, were built to meet the various
needs of societies such as providing shelters that protect from the harsh conditions of nature
throughout history and composing religious and commercial structures where social life is
maintained. They were built not only to describe enclosed spaces, but also to protect the
borders of the entire city or state. For example, the Great Wall of China was built in 214 BC to
protect it from Hun attacks, and Hadrian's Wall was built in 122 AD to prevent Scottish attacks
from the north [4]. The walls of the citadel of Constantinople, built during the reign of
Theodosius the second, are another border wall built in 423 BC to prevent attacks from outside
to the city [5]. The commonality of these walls is protecting the interior from various dangers
on the outside. Although the demolition of the walls, which were previously considered
insurmountable, with large cannons thrown in the 15th century, suggests that the walls built to
protect from the dangers should lose their function and value, the construction of the walls
continued to prevent possible security problems. For instance, in 1961, with the Berlin wall that
was built as one of the results of World War II, capitalist West Germany, and socialist East
Germany, were separated from each other with an aim of preventing possible migrations.
It seems with the Berlin Wall that much more meanings can be attached to a 'wall' other than
the fact that it is a structural element. In this regard, in 1962, the mayor of West Germany, Willy
Brandt, described the Berlin Wall as a "wall for shame" [6]. The walls of shame did not come to
an end with the Berlin Wall. Another example for wall of shame can be seen in Peru. This time,
the poor and the rich were separated through a wall that was built in 1985 in Lima, which is the
capital of Peru. As being another examples, Arabs and Jews were also separated by the West
Bank Wall, which is constructed in 2000. Also with the Via Anelli Wall, which was built in 2007 in
Padova in Italy, middle-class white Europeans and African immigrants were separated.
In here, it is important to concentrate on this question, what do these vertical planes from the
Berlin Wall to the Via Anelli Wall in Italy tell us? Can these planes contain other definitions,
meanings, and relations apart from being a structural element? All these interrogations that led
to this study are inspired by the current and potential immigration debates in our country and
the world. By focusing on the question of whether the wall is just a wall, the study offers a
conceptual perspective on the 'wall', which is a building element in architecture, with a Michel
De Certeauist approach.

3. WALLS AS THE VISIBLE FACE OF STRATEGY AND TACTICS
According to De Certeau, strategy is the set of regulations applied by the power holder in daily
life as a result of the structuring of power relations between the subject/s and the institutions
or persons having power. For the strategy to be implemented, there is a need for an area that
can be observed from the outside, with definite borders. Subjects are only in the task of being
consumers, not being included in the production process of the arrangements they will
experience in daily life. But what appears as a consumer, as in De Certeau's example of the
indigenous tribes colonized by the Spanish, is a different kind of producer. De Certeau says as
follows:
“The ambiguity that subverted from within the Spanish colonizers' "success" in imposing their own culture
on the indigenous Indians is well known. Submissive, and even consenting to their subjection, the Indians
nevertheless often made of the rituals, representations, and laws imposed on them something quite
different from what their conquerors had in mind; they subverted them not by rejecting or altering them,
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but by using them with respect to ends and references foreign to the system they had no choice but to
accept.”[7]

Here, reproduction is the reaction or the tactics that are developed by the weak to prevail
against the strategy that is put forward by the holder of the power. Tactics, which are not
occupying a specific and limited field of their own, use the field of power piece by piece as being
time-dependent and constantly reproduced [8]. In this regard, everyday activities like reading,
cooking, and walking are also tactical reproductions. Different examples can be given such as,
the acts of interpreting the events in a book differently from the author or changing the recipes
with different products in cooking activity or creating different paths in pedestrian routes by
means of walking on greens instead of sidewalks. In this context, walls can be seen as the
strategy of power developed by means of the architecture and the tactic that is produced by the
people against this strategy (Table 1).
The Great Wall of China, Hadrian’s Wall and Walls of Constantinople were built with the aim of
protection from the possible outside attacks and dangers. The goal is to maintain the feeling of
trust in the owned land for ensuring the continuation of daily life. On the other hand, the border
walls that were built in the 20th-century onwards, seem to be resulted from the same strategy,
yet they are essentially different. They were built for dividing the cities much more than to
protect them. For example, the Berlin Wall, which was started its construction in 1961, was built
to separate the ideologically different states from each other, which are the Federal Republic of
Germany and the German Democratic Republic. Since the two governments in the east and west
were at different levels of prosperity and economic income, the immigration to the west was
increased and the Berlin was divided by a wall in order to prevent human flux (Figure1). As
opposed to the previous walls, the Berlin wall was not built to prevent outside entry, yet to
prevent exits from the inside to the outside.
Table 1. Different Walls in the History as Being Both Strategy and Tactic
029/*****
Construction Date
Strategy
Tactic
The Great Wall
BC 214
of China
Protection from the
Becoming a walking route as security
Hadrian’s Wall
AD 122
possible outside
loses its importance
attacks and dangers
Walls of
AD 423
Constantinople
Berlin Wall
1961
Preventing
Keeping the collective memory alive
immigration,
by reminding what had happened
ideological
through murals on the remains of
discrimination
the wall as the remainder of the
facts.
Walls of Lima 1985
Class distinction
Doing drawings and paintings for
Walls of Shame
giving hope to children and the
youth.
West Bank Wall 2000
Ethnic distinction
Doing murals to inform the world
about what is happening and to keep
the collective memory alive.
Mexico–United
2017
Preventing
Constructing a situation in daily life
States barrier
immigration
by a seesaw installation for
(Trump’s Border
subverting the security issue into a
Wall)
game
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Figure 1. Construction of the Berlin Wall, 1961. [9].

The first tactic produced against the Berlin Wall, which has a strategy for preventing the exits
from the inside, was to transform the wall into an art object. The first touch was made by Thierry
Noir in 1984, by means of murals composed of abstract human figures (Figure 2).

Figure 2. Murals by Thierry Noir, 1984 [10].

In the period when it was forbidden to paint the wall, Noir preferred to work fast by using quick
drawn abstract figures and limited colours for not being caught by the police and border guards
[11]. In addition to many murals criticizing the Soviet administration during the period, some
works that convey social messages were also made. For instance, Günther Schaefer made a
mural named "Vaterland (Motherland)" in 1990, in the honour of the Jews whose shops were
raided by the Nazis in Austria and Germany fifty years ago. He made this mural to commemorate
those people who suffered in the past and to protest the human rights violations and fascist
regimes worldwide [12].
This work of Schaefer has been renewed with tactical arrangements in the face of changing
strategies. In order to draw attention to the fact that the Jews, who were suffered in the 20th
century yet showed similar brutal strategies to the Palestinians in the 21st century, the German
and Israeli flags were painted on the wall with the question “Who stop the war?”(Figure 3).
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Figure 3. Tactical arrangements on Günther Schaefer’s original mural "Vaterland (Motherland),
1990"[13].

In another work, Kani Alavi reflected on the wall a situation that he observed in East Berlin after
the wall collapsed down in November 1991 (Figure 4). On the other hand, Narendra Kumar Jain's
"The Seven Stages of Enlightenment", which points to the changing lives after the fall of the wall,
gives messages of crossing borders, remembering unity and integrity (Figure 5).

Figure 4. A mural depicting the reactions in the East after the decision to demolish the Berlin Wall by
Kani Alavi"[14].

Figure 5. Narendra Kumar Jain's interpretation for the fall of the Berlin Wall: "The Seven Stages of
Enlightenment"[15].

Another tactical arrangement for the Berlin Wall is to prevent the occurrence of these suffers
ever again by commemorating the events related to the Wall. After the decision for demolishing
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the wall in 1989, some parts of the wall in the city were preserved and the wall was turned into
an open-air exhibition. Moreover, the remains of the wall are preserved in the streets for
keeping the collective memory alive (Figure 6,7).

Figure 6. Remains of the Berlin Wall as being part of the open-air exhibition in the city [16].

Figure 7. Traces in the city that do not make you forget the Berlin Wall [17].

Another border wall that separates the inhabitants of the city from each other is the Wall of
Shame in Lima, in the capital of Peru. When the poor San Juan de Miraflores neighbourhood
became crowded in the 1950s, firstly some barricades were placed between the borders of the
two neighbourhoods mainly to provide security to the people that were living in the rich
Santiago de Surco neighbourhood [18]. In 1985, the barricades were removed, and a wall was
built, this time with the strategy of protecting the rich neighbourhood against potential threats
in the poor neighbourhood. As a result of this strategy, the transition from neighbourhoods,
where there are poor houses with plywood walls and tinware roofs but no access to clean water

SPAD’21 International Spatial Planning and Design Symposium
Metamorphosis in Environment, Planning and Design
November 26-28, 2021 | Izmir Democracy University
65

Does a Wall Always Just a Wall?: Following the Traces of a Conceptual Metamorphosis Under the Influence of
Migration Debates

and public parks, to the rich, affluent, and monitored neighbourhoods with pools and large
green gardens have been prevented. By considering the geographical features the wall in Lima
is positioned at the highest level of the topography to strengthen this strategy. In the San Juan
de Miraflores neighbourhood, where the irregularity of the settlement stands out, not only the
residences have risen almost to the top level of the wall but also the wall has turned into an
ordinary place of daily life. The tactic developed against this wall, which highlights the class
distinction by separating the two neighbourhoods from each other by the residents and the
protesters, has been to use it as a canvas. On the wall, the children of the neighbourhood have
painted their dream spaces where there are trees, flowers, animals, and houses full of
greeneries and happy families. Thus, the colourless distinction wall, which is a part of the daily
life of the San Juan de Miraflores neighbourhood, has turned into a colourful daily scenery that
is there for the hopes of the neighbourhood (Figure 8).

Figure 8. The hopes of the San Juan de Miraflores neighbourhood on Wall of Lima [19].

The West Bank Wall or the "Security Fence" as it is called by the Israelis, which its construction
began in 2000, is another wall that reveals a different kind of distinction. As the name suggests,
the strategy of this wall is to provide protection from the Palestinians living in the West Bank,
and also to prevent Palestinian’s entry into Israel's territory. This wall, which highlights ethnic
discrimination, is called the "Wall of Separation" by the other side of the wall. Although the
construction of the wall, which is planned to reach a length of 708 kilometres, has not been
completed yet, most of it has been built (Figure 9)

Figure 9. The West Bank Wall from the other side [20].

The tactic observed on this wall is again transforming it into a place for the murals. For instance,
the items of the 1988 Palestinian Declaration of Independence are hidden in the mural made by
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Majd Abdel Hamid and his team in 2007, which is composed of the scattered placement of the
letters in the Arabic alphabet (Figure 10). The location of this mural on the wall is another tactical
choice. Including this mural some parts of the wall were highly painted, especially the area that
can be easily seen by the people living in the region to give hope to the locals. Another tactic is
to announce the facts in the region to the whole world by representing them on the wall (Figure
11).

Figure 10. Mural represents the items of the 1988 Palestinian Declaration of Independence [21].

Figure 11. The representation of the facts [22].

Unlike other examples dividing the city, the proposal for a "big and beautiful wall" that would
separate the United States of America and Mexico, can be given as one of the most interesting
examples for a border wall [23]. This proposal, which was used as an important strategy for the
presidential election in 2016, included the construction of a new wall in addition to the existing
1000-kilometer wall to prevent immigrants from Mexico, illegal drug activities, and smuggling.
In the year 2019, designers Ronald Rael and Virginia San Fratello installed seesaws on both sides
of this wall. By means of the seesaws on both sides of the wall, people on different sides of the
wall interacted with each other, and the wall transformed into a situation that transforms the
security concern into a collective play (Figure 12). Although only twenty minutes of interaction
was allowed in total, the wall transformed into a new tool used for both entertainment and
communication by means of the new tactic developed against discriminatory policies.
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Figure 12. Seesaw installations a situation that transform the security concern into a collective play by
Ronald Rael and Virginia San Fratello [24].

As we have covered with different examples, the walls, which are built by taking ideological,
ethnic, and class distinctions and the strategies of power into account, are used as different
configurations with different tactics. For instance, they can be used as a commemoration way,
or as a communication tool, or as a work of art, or as a collective game, or as a canvas as a result
of the tactics developed by the public.
The construction of walls that are dividing, separating, and bordering the cities continues today,
as being independent of the development of the war technology. Rather than protecting the
cities from potential attacks from other states, today walls set borders against stateless armed
formations, immigrants, smugglers, illegal criminal organizations [25].

4. CONCLUDING REMARKS
The walls, which are existed as a building element to meet the need for shelter, may have
become both a strategy and a tactic by following de Certeauist approaches. The walls sometimes
can be built to prevent attacks and immigration from the outside, and also sometimes can be
constructed to prevent immigration. Ideological, ethnic and class differences became more
evident with the construction of the walls. In this regard, walls are tools that are used to be
protected from the potential other.
When this transformation is analysed with De Certeau's concepts of strategy and tactics, the
social distinction comes to the fore, especially in the border walls dividing the cities that have
built in the 20th century and later. Cities are divided by walls that affect social life and emphasize
differences more clearly, as can be seen in the examples such as the Berlin Wall that separates
different ideologies, the Lima Wall that separates the rich and the poor, and the West Bank Wall
that separates Israelis and Palestinians.
Although the need for border walls dividing cities in the 21st century is thought-provoking, it is
obvious that the need for a wall will not come to end in a world where ethnic, ideological and
class differences are the cause of othering. For instance, with discussions over Afghan
immigrants in July 2021, it was announced that a 295-kilometer wall will be built on the TurkeyIran border [26]. However, it is obvious that the production of tactics will not come to an end as
long as the wall-building strategies are developed by the power to limit the potential others. The
preservation of remaining of the Berlin wall for reminding the changes after the fall of it or
depicting trees on the Lima Wall where there is not seen even a single tree, or the
announcement of the events to the whole world through the murals on the West Bank Wall, or
the placing the seesaws on the US-Mexico border to subvert security concern into a joyful game
are ingenious tactics against strategy.
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Therefore, the wall does not always just a wall. They are the visible faces of the strategies and
also the tactics, which are developed in order to continue to exist in the face of these strategies.
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Abstract
Epidemics and pandemics have affected the world and especially in the cities and cityscapes throughout
history. The last of the pandemics that we are experiencing today is Covid-19. Since the beginning of the
pandemic, lockdown procedures and spatial precautions affected the way we use our space whether it be
at our homes or the cityscape. In this research, the spatial experiences in urban areas, especially the ones
that caused changes at public areas, has been examined in the light of the epidemics and pandemics
throughout history. We believe the Covid-19 pandemic is to be one of them that will raise the next
question in transformation of urban space. To understand and pinpoint this next generation of
transformations, a brief history of epidemics and pandemics is compiled and the changes in the last two
years due to Covid-19 are studied.
Keywords: Epidemic, Pandemic, Covid-19, Spatial Change

1. INTRODUCTION
There have been many epidemics throughout history, and some of these diseases have been
declared as pandemics. Pandemics and epidemics, including the Covid-19 pandemic, have
caused many spatial changes. In this study, first, it is aimed to briefly investigate the epidemic
diseases experienced throughout the historical process and their effects and transformations on
cities; and second to understand the spatial changes occured(-ing) throughout the Covid-19
pandemic in the cityscape and public areas. Although there have been many epidemics
throughout history, epidemic diseases that have resulted with urban spatial changes have been
discussed within the scope of this study. With the Covid-19 pandemic, architects and planners
who shaped the city started to think and work on spatial changes. This study is shaped by the
question of how the urban spatial changes will affect the urban areas with Covid-19.

2. SPATIAL TRANSFORMATIONS DUE TO PANDEMICS AND EPIDEMICS
From past to present, humanity has faced many epidemic diseases. These epidemics have
caused changes in many practices, from the daily behavior of people to the way they use the
places.
Clean and adequate water has been an important issue since cities were first established. In
addition, how to remove the polluted water has been the main issue to be resolved. Irrigation
channels, toilets and waste water channels were built in ancient cities (Tekeli, 2020).
Hippodamos dealt with roads and sewer channels together in grid-scheme city plans. Thus, it
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has integrated urban planning with water and sewerage infrastructure (Tekeli, 2020). In short,
BC. In ancient cities, the search for a healthy life has been an important issue.
Known as the first pandemic in history, the Plague of Justinian (541-542) took place in
Constantinople, the capital of the Byzantine Empire. As a result of the spatial growth of Roman
cities, funeral problems of those who died due to epidemic diseases emerged and religious
rituals for the dead began to be abandoned gradually due to hygienic concerns (Cilliers and
Retief, 2012). In this case, the burial areas were moved outside the city walls and places such as
tombs and temples began to form outside the walls.
During the Middle Ages, no solution was found to the treatment and waste problems in the
cities, and the drainages were filled with garbage, and the rivers served as sewers (Tuğaç, 2020).
When cold weather and famine were added to these urban problems, the occurrence of
epidemics became inevitable. The Black Plague epidemic (1347-1351), which caused the death
of more than 200 million people, emerged during this period. In this period, when the epidemic
began to spread rapidly, legal regulations such as the prohibition of throwing garbage into drains
and rivers were established (Tuğaç, 2020).
During the Renaissance, radical changes took place in urban areas in order to prevent the spread
of the disease and to eliminate the negative conditions. Unhygienic and cramped living spaces
have been cleaned, the boundaries of the settlement have been expanded, quarantine facilities
have been created and large public spaces have been created (Lubell, 2020).
With the industrial revolution, migration movements from rural to urban areas and
accumulation intensities (individuals, residences, factories, etc.) have been experienced in the
cities. As a result, hygiene and sanitation problems began to occur in cities. In the 19th century,
the cholera epidemic (1817-1923) showed its effect and became the deadliest epidemic of this
period. During this period, the disease spread from the Ganges River Delta to Europe, Africa,
North America and Asia and caused the death of more than one million people (Parıldar, 2020).
In order to reduce the impact of the disease, public health systems began to be established in
this period. In this period, Haussman's city model aims to eliminate unhealthy conditions and
beautify the city. Especially in London, a sewer system was installed under the Thames to
separate clean water from wastewater. The demand for ventilation and daylight has increased
in residential areas, and workers' residences with air circulation have been built (Yılmazsoy,
Kırkık Aydemir, & Akdemir, 2021). Family homes were introduced at the 1851 World's Fair. These
houses are structures with 2 to 5 floors and are planned as houses with 4 to 20 flats (Karabaş,
2008).
Anatolian geography was also affected by these diseases, which showed their effects mostly in
Europe. During the Ottoman Empire, the consequences of diseases such as tuberculosis and
cholera were severe. In order to reduce or eliminate the effects of these diseases, some
precautions were taken during this period. In the 1850s, a quarantine network was created all
through the country with the quarantine system. In particular, the public tried to be conscious
about cleanliness and hygiene; studies were carried out, led by physicians. These; sewerage
system, collection of garbage, cleaning of streets, creation of burial areas outside the city,
establishment of disinfection stations called Tedbirhane.
In the first half of the 20th century, with the effect of World War I, the Spanish flu (1918-1920)
affected the whole world. The importance of city planning was understood as a result of the
Spanish flu, which caused the death of approximately 50 million people than any other
epidemics in this period. Wide-ranging problems such as the problem of slums in cities, housing
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reform, and waste management were discussed. In order to reduce the negative effects of the
industrial city, satellite cities were created around the city centers. Plans have been developed
based on the idea that industrialization causes spatial and social chaos. In these plans, the
irregularity of the urban structure and the improvement of the poor living conditions of the
working class were discussed. Sustainable and healthy urban areas have been tried to be
created.
In the 1930s, Le Corbusier tried to carry the minimum living conditions standards inside the
house, while Clarence Perry developed the neighborhood unit and defined the basic urban living
standards at the neighborhood scale (TC. Ministry of Development, 2018). In the Republic of
Turkey, the most important measure taken was the Public Health Law, which was enacted in
1930. The coexistence of health and planning has begun to be understood.
In London, the sewerage system was placed under the streets and streets to prevent the bad
smell in the city, and it was covered with soil. Reducing this bad smell in the city, even to a small
extent, aims to reduce the contagiousness of epidemic diseases (Yılmazsoy et al., 2021). The
World Health Organization took action and started to create healthy urban planning with the
European Empowerable Cities and Towns campaign. The World Health Organization carries out
activities on improving the physical and social environments of individuals within the framework
of Agenda 21, which was accepted at the conference on Environment and Development held in
Rio de Janeiro in 1992, and with the healthy city project (Başaran, 2007).
In the 1990s, the concept of sustainability started a new planning process for cities. In this
context, New Urbanism, Sustainable Cities, Ecological Cities, Green Cities, Smart Growth, Slow
Cities, Low Carbon Cities, With planning movements such as Livable Cities, Digital Cities and
Smart Cities Initiatives, it is aimed to transform cities into sustainable and livable areas within
the scope of technological harmony and ecological sensitivity (Sinmaz, 2013).
The Sars epidemic was the first epidemic of the new millennium. Sars virus, which emerged in
China, has become the most easily transmitted disease of the 21st century and has a serious
impact on individuals. However, there is a more deadly pandemic upon us now.

3. COVID-19 and NEW SPATIAL EXPERIENCES (2019-ongoing in 2021)
Today, the world is struggling with the Covid-19 pandemic. It first appeared on December 31,
2019 in Wuhan, China, and was declared a pandemic by the World Health Organization on
January 30, 2020 (Velevan and Meyer, 2020). As a result of this epidemic, which led to severe
consequences, countries started to take precautions and hygiene, mask and social-distancing
rules were the three most emphasized rules in this pandemic. Countries have declared
quarantine within the framework of their own rules, and restricted curfew practices and
lockdowns have started. During the quarantine period, individuals have combined their business
life and private life in their private spaces a.k.a. homes. In addition, the importance of public
spaces was understood during this period. Balconies and gardens performed as public spaces in
this period. As for the restrictions, individuals have moved away from public and closed spaces.
For this reason, public spaces are observed to be more densely used than before. During all
these restrictions and curfews, changes were observed in private, semi-public and public spaces.
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Figure 1. Private space

With the Covid 19 pandemic, individuals have started to spend more time at home. In line with
the decisions taken by the countries, sometimes with quarantine and sometimes with limited
curfew, houses have become places where individuals live, sleep, eat, work, have fun, in short,
start to carry out all of their daily activities and practices. While the kitchen is one of the spaces
where the most time is spent, taking on the role of the workshop of the house, whilst the
importance of the garden and balconies has gradually increased. When business life started to
be carried out from home, new working areas started to be created in homes for all the
members of the families . All these changes have led to the rethinking of architecture and new
design ideas have begun to be discussed.

Figure 2. Semi-public space
(Spektrum Design Booklet, no 1, 2020.06)

These spaces, which we call semi-public such as the entrance of the buildings and terraces, were
transformed into public spaces, and they became spaces that we can define as appropriated
spaces for the private use of individuals. During the pandemic period, the streets right in front
of their residences, where individuals can socialize without leaving their living spaces, take on
the role of semi-public space. In these areas, spaces where individuals can move more
comfortably and in safe-distance have begun to be created, taking into account the social
distance rules.
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Figure 3. İzmir-Alsancak Kordon
https://www.haberturk.com/izmir-de-sosyal-mesafe-cemberi-2687918, (1.07.2020).

During the pandemic, different measures have been taken that can help prevent the spread of
Covid-19. There are new restrictions, especially in public spaces. Circles are drawn to maintain
social distance in public areas, Covid-19 guidelines stickers are hung everywhere, and seating
capacity is reduced in restaurants to reduce the spread of covid, some of the seating areas are
banned and then some are banned.

4. CONCLUSION
Public spaces are areas where social activities can be carried out. Especially during the covid-19
pandemic period, places such as cafes, restaurants and bars where individuals actively use and
socialize have remained closed. For this reason, society has turned to public spaces. Public
spaces that were used before the pandemic began to be used more intensively during the
pandemic. In this process, the importance of public spaces has increased, but the lack of open
spaces in cities has made the use of these spaces difficult in compliance with social distance
rules. For this reason, studies have begun on public spaces in many parts of the world and the
necessity of rethinking these spaces has arisen.
With Covid-19, the open spaces of the cities and it’s lack of, raised the question of urban public
spaces and its role in our daily life. The urban parks and open areas which were seldom used
within the chaotic and fast lane urban life are in serious need of rethinking and planning whether
it be our homes, or the cities we live in. The urban public areas have reclaimed their position to
a living urban entity from a transit one. This study is meant to be a prior one in this rethinking
process or urban public areas and its redefinition in terms of urban standards.
This study is a means to open new discussions of urban standards in public spaces and their reevaluation as it has proven its importance to urban living once again.
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Abstract
Increasing anthropogenic activity and pressures on landscapes all around the world are causing
important changes and many adverse effects on the structure and functioning of global
ecosystems. Many researchers claim that the most important changes among those are land use
and land cover (LULC) changes that can be experienced at local, regional and global scales in
terrestrial ecosystems and affect landscapes to a large extent. In this context, this study aims to
identify and analyze the spatiotemporal changes in Lapseki district of Çanakkale province where
human activities create a large amount of pressure on the landscape. The study used a set of
GIS based analytical approaches to determine changes and transformations in LULC from 2000
to 2020 in the study area. LULC maps are obtained by manual digitization method in ArcGIS 10.5
software using Landsat 7 ETM+ and Landsat 8 OLI satellite images (dated 28 July 2000 and 28
July 2020). The study area is categorized into 7 major LULC classes; agricultural areas, industrial
commercial and transport units, forests, urban fabric, open spaces with little or no vegetation,
water bodies and mine dump and construction sites. The LULC change detection is based on 7
landscape metrics (class area, number of patches, percentage of landscape, landscape shape
index, mean patch size, and connectance Index) at the class level of the FRAGSTATS v4.2
software. The transformations that occurred in the LULC were calculated in ArcGIS 10.5. Our
results showed that the components of natural and semi-natural LULC types (forests and open
spaces with little or no vegetation) had a decrease in their total area with a fragmented pattern
as a result of the increase in human dominated LULC types. Our study is concluded with some
reflections and recommendations on the importance of positive LULC changes to facilitate the
sustainability of whole landscape.
Keywords: GIS, LULC change, spatio-temporal, satellite images.

1. INTRODUCTION
The increase in the use of land for trade, settlement, recreation and tourism in cities and the
widespread use of transportation networks connecting this land use network cause the
deterioration, fragmentation and change of the natural geography. The increasing pressures of
population density and urban deveopment in cities have caused a significant rise in their effects
on landscapes. Among these, land use and land cover (LULC) change is regarded as one of the
most important one. LULC are important factors for both people and the environment. The
terms land use and land cover are often used interchangeably. In general terms, while land cover
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(LC) refers to what the Earth is covered with (e.g. forests, wetlands and water surfaces), land use
(LU) indicates how people use / benefit from different parts of the Earth (e.g. agricultural areas,
residential areas and industrial areas) 1. LULC is distributed and developed on the Earth
depending on the characteristics of human activities and physical geography. So, whilst the most
important factor of LUC change is people, the most important factor in LC change is physical and
geographical features2.
The information on LULC forms the basis for rural development and urban planning. Studies on
LULC were first initiated in 1985 with the decision of the European Commission and 12 member
states of the European Community (EC) to target the determination of land cover2. The first
output of this project, called the Coordination of Information on the Environment (CORINE), is
the CORINE land cover data of 1990 (CLC 1990). Later on, this first study was followed by the
preparation of land cover data for the years 2000, 2006, 2012 and 2018. Recently, scientific
studies based on LULC information are applied in different ways in the world and in our country,
Turkey3, 4, 5, 6. In general, the first group of such studies determines the current situation in a
given area, whereas the second group focuses on determining the changes that have occurred
in LULC by using at least two different dated satellite images2. The results of all these studies
emphasize that natural resources are insufficient to meet the population growth rate and
people's needs7.
Studies on LULC depend on many factors such as geographical, social, socio-economic,
population development, zoning and legal bases8. Therefore, it is of great importance that land
use plans are made on an ecological basis by considering the protection-use balance. Land use
changes in our case study area, Lapseki district of Çanakkale province, have increased since
2014. In our case study area, many works such as water, sewerage, natural gas, infrastructure
work, landscaping, beach project, superstructure works, playgrounds, social living area facilities
were carried out in the city scale, and all of these have caused change in the landscape pattern.
Besides, in recent years, much emphasis has been placed on increasing liveability and quality of
life in Lapseki district. In relation to this, pedestrian bridge works were carried out and new social
areas were created by extending the western promenade by 4 km, purified water was connected
to the houses by solving the water problem, and a waste water treatment plant was built by
laying a 36 km line. Along with all these works, 300,000 m2 of paving and 30,000 m2 of asphalting
works were also carried out on streets and avenues to increase the accessibility issue within the
district9. Taking all these into account, it is clear that human activities in Lapseki district put a
great pressure on the landscape. For this reason, the aim of this study is to detect and analyse
the spatial-temporal changes in Lapseki district of Çanakkale province between the years of 2000
and 2020, where human activities put pressure on the landscape. While this study have
evaluated the change in land use / land cover, landscape structure and dynamics have been
considered as important components of the alterations in the landscape.

2. MATERIAL AND METHODS
2.1. Study Area
Our case study area, Lapseki district of Çanakkale province, is located in the Southern Marmara
part of the Marmara region, located on the Anatolian side and at the point where the Sea of
Marmara meets the Dardanelles (Figure 1). Lapseki has 6 neighbourhoods and 40 villages7. The
study area has a total area of 882km2. The general land structure of Lapseki district consists of
mountainous and rough lands10.
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Figure 1. Location of the study area and its general view from the sea12

Our study area, Landsat 7 ETM+ and Landsat 8 OLI satellite images (dated 28 July 2000 and 28
July 2020) constitute the main material of the study.

2.2. Methods
The method of the study consists of 5 steps. The first step of the study is to create a database
by compiling the relevant literature. In the second step, the LULC map of Çanakkale province
Lapseki district for the year 2000 and 2020 was created. In the third and fourth steps, data sets
for land use and land cover were created and 7 landscape metrics in FRAGSTATS 4.2 were
calculated, respectively. In the last step, the results are evaluated and interpreted, and
suggestions for landscape planning and management are presented.
A number of GIS-based analytical approaches have been used to identify changes and
transformations in land use/land cover (LULC) from 2000 to 2020 in the study area.
Classifications are made within the scope of CORINE classification.
• Obtaining Land use / land cover types based on the CORINE classification in ArcGIS by
manual digitising method.
• Calculation of 7 FRAGSTATS landscape metrics at class level for change detection (class
area, number of patches, percentage of landscape, landscape shape index, mean patch
size, mean Euclidean distance, and connectedness index)
• Display and interpretation of landscape metric results with Excel 2016.

The derived LULC maps of the study area include:
• Agricultural Areas
• Industrial Commercial Transport Units,
• Forests
• Urban Fabric
• Open Spaces with Little or No Vegetation
• Water Bodies
• Mine Dump Construction Sites

3. RESULTS AND DISCUSSION
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3.1. LULC maps
Figures 3 and 4 show the LULC maps for the years of 2000 and 2020, respectively.

2000

Figure 3. LULC map for the year of 2000

Table 1 and 2 represent the results of landscape metrics for the years of 2000 and 2020,
respectively. In 2000 and 2020, the dominant land use / land cover type in our study area is
consisted of forests (30468.42 ha and 28730.25 ha), and agricultural areas had the largest
average patch size (AREA_MN) (583.42 ha and 344.03 ha). While the total decrease in forest
areas indicates the destruction of these areas and their transformation into other land use / land
cover types, increasing number of patches refers to a lower spatial connectivity with decreasing
average patch size and connectivity index. In addition to these, the increase in the Euclidean
distance (ENN_MN) value showed that there was fragmentation in the forest areas.

2020

Figure 5. LULC map for the year of 2020

Table 1. Results of selected landscape metrics for 2000
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LULC Type

CA

PLAND NP

Agricultural Areas

21003.28

26.71

36 10.28

583.42

401.14

6.98

Industrial Commercial Transport Units
Urban Fabric
Forests
Open Spaces With Little No Veg
Water Bodies

6988.91
369.63
30468.42
19390.75
89.96

8.89 75 47.79
0.47 12 4.15
38.75 100 15.55
24.66 66 13.25
0.11
2 2.79

93.19
30.80
304.68
293.80
44.98

115.38
4482.27
163.18
287.33
12198.05

2.31
1.52
1.60
1.31
0.00

Mine Dump Construction Sites

311.83

0.40

155.91

14729.79

0.00

2

LSI

3.53

AREA_MN

ENN_MN CONNECT

Table 2. Results of selected landscape metrics for 2020
LULC Type

CA

PLAND NP

LSI

AREA_MN

ENN_MN CONNECT

Agricultural Areas

21330.14

27.13

62 12.26

344.03

124.46

3.65

Industrial Commercial Transport Units
Urban Fabric
Forests
Open Spaces With Little No Veg
Water Bodies
Mine Dump Construction Sites

8571.74
453.85
28730.25
18327.67
494.60
717.08

10.90 78 46.67
0.58 15 5.09
36.54 112 15.79
23.31 63 13.07
0.63
8 4.94
0.91 14 6.95

109.89
30.26
256.52
290.92
61.82
51.22

104.36
3375.06
158.75
363.58
4525.04
717.78

2.20
0.95
1.45
1.23
0.00
5.49

On both dates, an increase was observed in the total area of Agricultural area (the second
common land use / land cover type -from 21003.28 ha to 21330.14 ha). Along with the
decreasing average patch sizes, the number of patches and the LSI value increased by 2 times,
showing that smaller agricultural plots are formed in our study area. The significant decrease in
the connectivity index value of Agricultural areas clearly reveals that the isolation and wide
spread distribution of this land use / land cover type in the landscape.
The third most common land use / land cover type in our study area is Open Spaces with Little
or No Vegetation on both dates. Although there was a decrease in the total area between 2000
and 2020, it was found that there was no significant structural change in this land use / land
cover type (from 19390.75 ha to 18327.67 ha). The total area of Industrial Commercial Transport
Units increased. Despite the increasing average patch size, other metrics did not show an
increase significantly, indicating that existing patches are expanding and transforming other land
use / land cover types.
Total area of Urban fabric, which cover a very small area in both dates, showed an increase (from
369.63 ha to 453.85 ha). When evaluated together with all other metrics, we can say that the
change in Urban fabric occurs in the form of urban sprawl. On the other hand, there is a more
intense increase in Mine Dump Construction Sites (from 311.83 ha to 717.08 ha). The number
of this land use / land cover has also increased. The mean distance between its patches shows
that these areas have begun to appear in a scattered and increasing manner.
Finally, the total area of the Water Bodies was increased (from 89.96 ha to 494.60 ha). Between
these years, the average patch size and number of patches of Water Bodies has also increased.
This situation emerges as a result of the dams built in the district.
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4. CONCLUSIONS
In Lapseki, there has been a significant increase in Industrial Commercial Transport Units in a 20year period (2% across the landscape). Industrial Commercial Transport Units were very few in
2000, then they were increased and connected to mining areas, besides the transformation of
forest areas into agricultural and mining areas. So it is evidence that people have started to
farming in spite of increase in urbanisation process.
In this study, we found that the number of patches increased in agricultural areas in the years
2000-2020. This result is also consistent with the results of the study conducted by Tağıl in 2006,
"it was concluded that the change in habitat fragmentation and quality in and around Balıkesir
Plain resulted in the destruction of agricultural lands for settlement and the increase in road
network, therefore the noise increased and the habitat quality deteriorated"11. Despite all these
changes and transformations, Lapseki district has still been able to maintain its low-density
urban fabric character.
Considering the decrease in Forests and Open spaces with little or no vegetation, and the
increase in all land use / land cover types, it can be said that the development in Industrial
Commercial Transport Units and Agricultural areas is realized onto these areas. Even though
Lapseki district has a low-density urban fabric, their decrease means that Forests and Open
spaces with little or no vegetation are becoming more fragmented and isolated, and this
situation draws a negative picture both for biodiversity and the functions of the landscape.
Finally, it is possible to say that the scattered distribution of Mining areas with the increase in
Industrial Commercial Transport Units is the most important factors threatening the whole
landscape. Accordingly, ecologically strategic areas should be revealed in detail and these should
be considered as a priority in terms of green infrastructure planning. In this planning process,
the potential of transportation networks as linear landscape elements should be taken into
account in terms of providing connections between natural and semi-natural habitats.
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Abstract
CMI (construction material industry) is well-known with its outputs’ and production processes’
environmental footprints affecting embodied environmental footprint of the built environment. Even if
green/sustainable material certificates and green/sustainable building certificates, green marketing have
contributed to the reduction in the environmental footprint of the CMI, there is need for more effective
and innovative approaches to reduce environmental footprint of the CMI as the state-of-the-art of the
climate change and crisis reveal. For this reason, based on literature review, this research aims to
investigate neuromarketing’s role in the sustainable construction materials for achieving sustainability
metamorphosis in the CMI. This research emphasises neuromarketing use for sustainability,
sustainable/green products and processes as a potential effective tool for enhancing sustainability
performance of the CMI. This paper can be useful for environment-friendly effective neuromarketing and
marketing strategies to influence demand for and supply of sustainable/green CMI. This research can be
further useful for neuromarketing practice and science, and it can contribute to researchers, academics
and professionals in the related field and researches.
Keywords: construction material; construction material industry; green marketing; sustainability;
marketing; neuromarketing.

1. INTRODUCTION
CI (construction industry)’s environmental footprint is influenced by the embodied
environmental footprint of the CMI (construction material industry) as an industry, which is
significantly important for the supply of inputs needed for the CI’s production and construction
activities. CMI’s significant role in the CI’s supply side emphasises CMI’s potential role in
contribution to the reduction in the CI’s environmental footprint (Figure 1). Attempts for
reducing CMI’s environmental footprint include green/sustainable material certificates (e.g.,
Greenstar, FSC (Forest Stewardship Council), WaterSense, SCS Global (Setting the Standard for
Sustainability), Green Seal, Cradle-to-Cradle, GREENGUARD, Green Squared). Although these
certificates are important pillars to reduce CMI’s environmental footprint, more effective and
innovative approaches and marketing strategies are needed to further reduce CMI’s
environmental footprint. Sustainable/green products and their marketing contribute to the
development of more sustainable consumption patterns (Kaebernick, Kara and Sun, 2003;
Nilashi et al., 2020). Marketing studies show that consumers are becoming more interested in
purchasing sustainable products (De Medeiros, Ribeiro and Cortimiglia, 2014) and are becoming
more willing to pay for sustainable products (Averdung and Wagenfuehrer, 2011). Another
concept emerging in the field of marketing today is the neuromarketing. Companies willing to
gain competitive advantage through their sustainable products can use neuromarketing, which
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can be effective in the field of marketing (Nilashi et al., 2020). For this reason, this research aims
to investigate neuromarketing’s role in the sustainable construction materials for achieving
sustainability metamorphosis in the CMI. This research emphasises neuromarketing as a tool for
enhancing CMI’s sustainability performance.

CMI as supplier of main
inputs to the CI's
production/construction
processes

cı

Figure 1: Impact of the CMI to the environmental footprint of the CI

2. GREEN/SUSTAINABLE MATERIAL AND CERTIFICATES IN THE CI
The CI is one of the main industries that affects many other related industries including the CMI
which can further affect the CI and its embodied environmental footprint. Many factors (e.g.,
increase in the urbanization rate) can cause increase in the demand for CI’s outputs and CMI.
For this reason, reducing their environmental footprint, while they are fulfilling the increasing
demand for their outputs, is becoming more and more important in coping with the climate
change crisis.
Considering that the average life of the buildings is approximately 50 years, the number of
materials used does not only increase the consumption of natural resources, leaving future
generations in danger, but also increases adverse impacts of materials to the environment as
they loss their function once the building has completed its lifespan (T.C. Industry and Ministry
of Technology Report, 2021). Criteria for choosing materials are changing as previously,
materials and products were chosen mainly based on their aesthetics and cost whereas a more
sustainable model approach tends to have begun to be used (Ljungberg, 2007). The use of
products that are more sensitive to the environment and human health, that save energy and
that are defined as green materials have become an area that should be preferred frequently
(Sev and Görgülü, 2012). In order for a product to be defined as a green material its life cycle
processes must be evaluated (Sev and Görgülü, 2012). Raw materials and resources used in
production, energy consumed in transportation, carbon footprint, information regarding use
and maintenance-repair processes and the amount of waste generated should be observed
(Nilashi et al. 2020). Similarly, factors that determine the sustainability of green materials can
include (Sev, 2009) information related to their impacts with respect to: damages caused to the
environment in the extraction of raw materials; energy consumed and the amount of toxic
substance released in production phase; the effect of the material on indoor air quality; the
amount of energy required for transportation.
Green/sustainable building certification systems can support and foster the sustainability of
building materials. Green/sustainable building materials can make important contributions to
green buildings as they are relatively less damaging to the environment during their lifetime and
at the end of their life, reducing waste generation, providing health and comfort to the user
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(Gökçen, 2020). The most common sustainable material certification systems developed and
implemented by different countries include Greenstar, FSC, WaterSense, SCS Global, Green Seal,
Cradle-to-Cradle, GREENGUARD, Green Squared. These sustainable construction material
certification systems, used as tools for the evaluation of sustainable construction materials, are
based on the regional and economic characteristics, standards and laws of their origin country
(Amiri et al., 2021).

3.ROLES OF MARKETING / GREEN MARKETING IN ENHANCING SUSTAINABILITY OF THE
CMI
Integrating environmental concerns into marketing and its principles dates back to the 1970s
(Kardos et al., 2019). The “green marketing” concept is described as marketing activities that
seek to mitigate adverse effects of products/production systems as well as to support
environment-friendly products and services (Peattie, 2001). Green marketing’s conceptual
development trends highlight its role in acting as a catalyst for responding to social challenges
and in fostering an environmental responsibility culture (Wymer and Polonsky, 2015).
Green marketing has potential to act as an effective tool in balancing demand and supply to
reduce CI’s environmental footprint and to improve its sustainability performance (Tuz and
Sertyesilisik, 2021). The link between sustainable development and the CI is important, as the CI
has a significant contribution to the economy and has strong environmental and social impacts
(Sev, 2009). Construction companies can support sustainable development through undertaking
responsibility of minimizing adverse impacts of their activities to the environment and society
(Tan et al., 2011). Green marketing strategies act as an effective tool for companies in the CI so
that they can ensure continuous learning from competitors and their customers (Tuz and
Sertyesilisik, 2021). While green marketing can create value for customers, it can also increase
green business performance of companies in the supply chain (Kumar and Godeshwar, 2015).
Sustainable CI is vital for the sustainable built environment. Green design and supply of green
materials, where the main focus is on the supply of recyclable and reusable materials and the
choice of energy efficient technology, can contribute to the green performance of the
construction project (Pomering, 2017).
Green/sustainable materials are important pillars for green/sustainable buildings, CI and CMI.
Green material purchasing is related with the production of green products with green criteria
to minimize the environmental footprint of the final products (Kordshouli et al., 2015).
Furthermore, choosing environment-friendly and energy efficient products during the design
process can increase the green safety of construction projects (Pomering, 2017). As activities
(e.g., production of construction materials, supply chain activities, construction process of
projects, maintenance and repairs) can harm the environment (Sev, 2009), using sustainable
products and integrating them into the green marketing can raise awareness of consumers on
environmental issues and increase in the value of environment-friendly materials and designs.
Despite the green marketing use, environmental footprint of CI and CMI could not have been
effectively reduced to prevent climate change and to eliminate environmental footprint of the
CI and CMI. For this reason, more effective marketing strategies need to be implemented in the
CI and CMI to enhance sustainability of the CI and CMI’s supply and demand sides.

4.NEUROMARKETING IN THE SUSTAINABLE CMI
Marketing science is being evolved. Even if it has been approximately 200 years since the thesis
of "every supply creates its own demand", known as Say's Law and created by Jean Baptiste Say,
has emerged, today, the period of "I produce, the consumer buys" has passed to the period of
"how should it be produced, how much should it be sold, how should I market it so that the
consumer can buy" (Bayır, 2016). Reasons such as increased competition, more conscious
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consumers, changes in the social structure, the development of technology and the change in
the understanding of marketing have led to a change in the consumer profile (Bayır, 2016). The
changing consumer profile has also caused the consumer's purchases and preferences to change
(Nilashi et al., 2020). When making a purchase decision, the consumer not only makes a logical
decision, but also makes an emotional decision (Yücel and Çubuk, 2014). The neuromarketing
field provides ways to read the minds, interests, preferences of consumers, enabling marketers
to conduct effective targeted marketing (Solomon, 2018). Technology has a direct impact on the
decision-making centres of the brain and it can positively influence the decision-making process
towards purchasing a product (Maleki and Bayzidi, 2017).
As one of the main purposes of marketing communication research is to measure its
effectiveness, variety of measurement techniques and tools have been used to understand
consumer behaviour and advertising messages’ effectiveness (Baños-González, BaraybarFernández and Rajas-Fernández, 2020). For example, a sweet pepper producer used the Implicit
Association Test developed at the Harvard University to measure the impact of packaging
materials on consumer's perception of sustainability and revealed that consumers focused on
the type of material, not on the label, and thought that cardboard packaging was more
sustainable than plastic buckets (Unravel Research website). Neuromarketing proposes a
different method that directly examines the consumer's brain, regardless of the consumer's
competence or willingness (Morin, 2011). Neuromarketing is a marketing strategy that connects
the emotional aspect of customers and aims to create a bond with customer and product
(Solomon, 2018). For example, the presence of famous people in advertisements activates the
brain part related with the trust and recognition process (Nilashi et al., 2020). If the aim is to
create an attitude, it is more appropriate to choose a famous person, whereas if it is aimed to
increase the brand awareness, it may be more beneficial to choose a non-famous person (Nilashi
et al. 2020; Pileliene and Grigaliunaite, 2017). Neuromarketing argues that consumer's
purchasing decisions are not only rational, but also non-rational, and it uses neuroimaging
techniques to show that consumer purchasing decisions are not rational (Yücel and Çubuk,
2013). Its main of these techniques are fMRI, eye tracking, EEG, SSPT, PET (Yücel ve Coşkun,
2018). As neuromarketing has potential to contribute to sustainability and sustainable
consumption perspectives on what really influences people’s decisions can provide awareness
(Oliveira, 2014). Neuroscientific measurement of sustainable products’ brand value, increasing
accuracy in targeting sustainable products, and determining customer perceptions of
sustainable products’ neural level can be useful to develop more appropriate marketing
strategies for sustainable products (Oliveira, 2014). Marketing studies have revealed that
consumers’ willingness to pay for sustainable products increases with their interest in
purchasing them (Nilashi et al., 2020).

5.DISCUSSION
As consumers differ significantly in terms of sustainability and ecological awareness and as the
sustainable market for green products has grown, marketers need to establish effective
marketing strategies (Kumar, Rahman, Kazmi and Goyal, 2012). Increasing environmental
awareness has been important for businesses and consumers, as it has changed the production
strategies of businesses and their marketing strategies (Kardos et al., 2019). All these
developments have revealed new concepts (e.g., green business, green consumer, green
advertising, green product, green marketing) (Rao, 2014).
Green marketing has been started to be used in CI. Green marketing includes activities (e.g.,
product modification) (Mishra and Sharma, 2010). Despite of green/sustainable material
certificates and other attempts to reduce environmental footprint of the CI and CMI, CI and
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CMI’s adverse impact to the environment could not be reduced affectively. This situation
emphasises importance of considering new tools and approaches which can have potential for
contributing to the sustainability of the CMI. Neuromarketing can have a potential to be such an
effective tool to be implemented for achieving/supporting achievement of this aim. What
distinguishes neuromarketing methods from traditional research methods is the possibility of
obtaining data that cannot be obtained by traditional methods with neuroscientific methods
and providing a better understanding of emotions (Bayır, 2016).
Neuromarketing use for sustainable/green construction materials can have potential for
influencing demand for construction materials in favour of sustainable/green ones (Figure 2).
This neuromarketing supported change in the demand for sustainable/green construction
materials can further influence the supply in the CMI in favour of sustainable/green construction
materials and production processes which can further enhance CI’s transformation into a more
sustainable/green one. This change triggered by the use of neuromarketing for sustainability
which can support CI’s sustainability performance can further encourage CMI’s sustainability
and sustainable/green construction materials (Figure 2).

Neuromarketing for
sustainable/green
construction materials
and CMI

Sustainable/green CMI

Sustainable/green CI
Figure 2: Neuromarketing for sustainable CMI, construction materials and CI

6. CONCLUSION and RECOMMENDATIONS
This paper aimed to investigate neuromarketing’s role in the sustainable construction materials
for achieving sustainability metamorphosis in the CMI. This paper highlighted neuromarketing’s
potential to be used as a tool to enhance CMI’s sustainability performance. In this direction, a
literature review was conducted on green marketing, sustainability, sustainable materials and
neuromarketing. It was emphasised that as the environmental footprint of the CMI is high
despite the measures taken (e.g., green material certificates, green marketing), innovative
approaches in the marketing field and use of neuromarketing for sustainability of CMI, are
needed to further reduce the environmental footprint in the supply and demand of the CMI. In
other words, integration of sustainability and neuromarketing into the CMI’s marketing
strategies can have potential to improve sustainability of the CMI and its outputs contributing
to the CI’s sustainability performance. Considering that consumers are conscious, competition
is intensive and businesses have to develop effective marketing strategies, neuromarketing use
for sustainable/green construction materials and CMI can play a critical role for enhancing
sustainability/greenness of the supply and demand sides of sustainable/green construction
materials, CMI and CI.
This study can be beneficial to companies operating in the CI and CMI, who are responsible and
respectful to the environment, and have environmental concerns. Furthermore, this proceeding
can be further useful for neuromarketing practice and science, and it can contribute to
researchers, academics and professionals in the related field and researches.
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Abstract
The technological development in the climatic study helps to create climatically comfortable settlements
in dense urban spaces. In this direction, courtyards, an important architectural structure in many
geographies from the past to the present, have importance for climatic and social life. The courtyard is an
effective and widely applied typology by adapting it in all climatic zones. This study aimed to determine
the most suitable design criteria for structures with courtyards with different studies carried out in hot
climate regions. Study results show that the North-South orientation is the most appropriate direction in
terms of sunbathing. It has also been determined that rectangular courtyards, whose north-south distance
is less than the east-west distance, are ideal for sunbathing and thermal comfort in the summer period.
Orientation is the other important factor affecting outdoor and indoor thermal comfort for sun exposure
and air velocity. Courtyards, located parallel to the prevailing wind, make optimum use of the summer
wind. In addition, it was concluded that the use of plants with high shadow effects and the presence of
large water surfaces positively affect the courtyard climate.
Keywords: Thermal comfort, courtyards, design criteria, microclimate, ENVI-met

1. INTRODUCTION
In the world, thermal comfort is defined as an environment that feels mentally comfortable
according to The American Society of Heating, Refrigerating, and Air-Conditioning EngineersASHRAE-55 standards. Thermal comfort is very important for the individual to live healthier,
produce more effective work in the working environment, and feel psychologically comfortable.
Considering the comfort conditions of the spaces used today, it is seen that there are very few
satisfactory examples. It is a significant step to determine and apply design criteria by
considering all situations. In addition to the design criteria, the features affecting thermal
comfort can be grouped into two headings as climate-based indicators and human-based
indicators. Climate based indicators include body and air temperature, Mean Radiant
Temperature (MRT), airflow velocity or wind velocity, and humidity, while human-based
indicators include clothing, metabolic rates, age, gender, subcutaneous fat ratio [1].
Studies on how to provide climatic comfort indoors and outdoors date back to ancient times. In
the first settlements, such as Ancient Egypt, Ancient Rome, Sumer, Assyria, and Spain, the
building and its environment were planned and designed to reduce the negative effects of the
climate. The main features to be considered in the design can be listed as follows: planning the
settlements that will allow shadow and air velocity in the city, designing gardens and courtyards
where the cooling effect of water and plants is prioritised, planning of narrow and curved streets
designed for protection from the extreme sun exposure, the use of high and thick walls in
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buildings [2–4]. The use of courtyard housing has also been important in providing climatic
comfort (Figure 1).

Figure 1. Examples of courtyard typology in the historical process [5]

Today, the courtyard is used as an architectural element in many building settlements, and
applications are made to make this space effective with on-site measurements and simulation
studies. Significantly, with the development of technology in the 2000s, remote sensing
techniques and the microclimate simulation (ENVI-met, Rayman, SkyHelios, etc.), comparative
urban heat island studies in compact metropolitan areas, low-density historical city centre,
industrial and tourism cities have accelerated. Outdoor thermal comfort indices, initially
calculated manually according to mathematical formulas, began to be calculated and visualised
by a microclimatic model in which complex data structure was integrated. Models contribute to
analysis in different resolutions from local to regional scale to determine the climatic differences
arising from the design features’ changes (different building types, aspect ratio, water and green
surface ratio, albedo, etc.) [6].
Using microclimatic software and models makes determining the effects of design criteria
changes on courtyards’ thermal comforts easier. ENVI-met, which was developed by Michael
Bruse especially in the 2000s, has become one of the most common simulation programs that
allow microclimate analysis to be made, calculating different climate variables and thermal
indices (Bruse). When the scientific publications are examined, it is seen that there are many
studies on different topics analyse in the urban space with ENVI-met. For this reason, studies on
ENVI-met were taken into account in this study. To determine climatically comfortable
courtyards’ criteria, it aims to investigate the related studies between the years 2010-2020,
which analysis the courtyards comfort with ENVI-met models.

2. RELATED ARTICLES
The studies carried out between 2010-2020 were determined as a result of the literature review.
Among these studies, studies examining the effects of differences in design criteria of courtyard
buildings on thermal comfort were taken into account. Related articles and their aims examined
in the study are given in Table 1.
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Table 1. Related articles and their aims

Related Articles

Study area

Berkoviç [7]

Israel

Taleghani et al.
[8]

Holland

Ghaffarianhoseini
et al. [9]

Kuala LumpurMalaysia

Salur [5]

Kayseri-Turkey

Nasrollahi et al.
[10]

Shiraz-Persia

The aims of the studies
It is aimed to examine the differences in the outdoor
thermal comfort of the courtyard with different
orientations and different aspect ratios (1:2, 2:1, 1:1) in
the middle part of the buildings.
It is aimed to make a microclimatic analysis of 18
courtyards with different orientations, sizes and aspect
ratios. Then, the effects of vegetation, surface albedo
and water surface presence on microclimate in 3
reference areas selected from these areas were
examined.
It is aimed to examine the effects of environmental and
physical properties such as building height, building
albedo, courtyard orientation and plant presence on
thermal comfort in the courtyard.
Investigation of the micro-climatic features of the
historically significant courtyard structure in Kayseri
(area size, form, aspect ratio, etc.) and landscape
features (plantation, water surfaces, albedo)
The courtyard structures built in traditional architecture
in the study area were classified according to their
typologies and aimed to reveal the appropriate
geometric parameters as a result of thermal analyses for
the summer and winter seasons.

These studies have scenario-based analysis including one or more combinations of different
criteria (planting, water surface, albedo, shading canopy, height/weight, and orientation) that
may impact the climate, apart from the current situation analysis of the courtyard buildings
(Table2).

Table 2. The design criteria which used the evaluation of courtyards’ thermal condition

Shading canopy

Albedo

Orientation

x
x
x
x

Height/Weight
(H/W)

Berkoviç (2012)
Taleghani et al. (2014)
Ghaffarianhoseini et al. (2015)
Salur (2016)
Nasrollahi et al. (2017)

Water surface

Related Articles

Plantation

Design Criteria of Courtyards

x
x
x
x

x
x
x
x

x
x
x

x
x
x
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3. RESULTS
Within the scope of this study, five studies were examined. These studies were carried out for
hot climate regions in the northern hemisphere. Although all related articles include the summer
period analysis, some studies include both summer and winter periods analysis. The scenarios
were analysed in line with the climatic data in the hottest and coldest time zones for the period
they were made. In addition, the year the study was conducted, the study area, the general
climatic structure of the study areas, the simulation periods and the evaluated thermal index
are given in Table 3.
Table 3. The related articles and their study areas, climate, periods and used thermal indexes
Simulation
Thermal
Related Article
Study area
Climate
Software
period
index
PMV
Berkoviç (2012)
Israel
Hot-Arid
Summer-July
ENVI-met
MRT
Taleghani et al.
Holland
Hot-Arid
Summer-June ENVI-met
MRT
(2014)
Summer (in
MRT
Ghaffarianhoseini
Kuala LumpurHot-Humid the hottest
ENVI-met
PMV
et al. (2015)
Malaysia
period)
PET
ENVI-met,
SummerMRT
Salur (2016)
Kayseri-Turkey
Warm-Arid
ECOTECT,
Winter
PMV
SketchUp
Nasrollahi et al.
SummerPMV
Shiraz-Persia
Hot Dry
ENVI-met
(2017)
Winter
UTCI
PMV: Predicted Mean Vote, MRT: Mean Radiant Temperature, PET: Physiological Equivalent
Temperature, UTCI: Universal Thermal Climate Index

The results were interpreted by taking into account four thermal indexes, which mention in
below.
• Predicted Mean Vote (PMV): PMV estimates the average value of the thermal comfort
state of a large group of people using four weather indicators. The climate indicators
used are air temperature, radiant temperature, wind speed and humidity. It also uses
two human-induced parameters: clothing level and metabolic rate. The PMV scale is
defined between -3 (very cold) and +3 (very hot), where 0 is the thermal neutral
(comfort) value [7,11,12].
• Physiological Equivalent Temperature (PET): It is more widely used to determine
outdoor thermal comfort. In addition, with its easily recognised unit of degrees Celsius
(℃), PET is also important for users such as urban planners, landscape architects, and
decision-makers [13].
• Universal Thermal Climate Index (UTCI): This index is suitable for thermal evaluations in
all climates and seasons and all scales. Air temperature at 10 m above ground, mean
radiant temperature, relative humidity and wind speed are required for calculation [14].
• Mean Radiant Temperature (MRT): The mean radiant temperature (MRT) is defined as
the uniform temperature of an imaginary enclosure in which the radiant heat transfer
from the human body is equal to the radiant heat transfer in the actual non-uniform
enclosure. MRT also has a strong influence on thermophysiological comfort indexes such
as physiological equivalent temperature (PET) or predicted mean vote (PMV).
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Studies have been carried out on the direct relationship of microclimate and thermal comfort
conditions in the courtyard with the ratio and orientation of the courtyard, such as width and
height, with on-site measurements and ENVI-met microclimatic simulation software used. The
scenarios created in line with the purpose of the studies were defined for each study (Table 4).

Review Article

Berkoviç (2012)

Taleghani et al.
(2014)

Ghaffarianhoseini
et al. (2015)

Salur (2016)

Nasrollahi et al.
(2017)

Table 4. The scenarios of related articles
Study area
Scenarios
1. Analysis of the empty state of the courtyards formed by the
structures in determining proportions.
2. Oak wood was used on the north and south facades of the
courtyard.
Israel
3. On the east and west facades of the courtyard, galleries at two
different heights were created to allow the passage of wind.
a) Ratio 1:1, height 3m and 5m, width 28m
b) Ratio 1:2 and 2.1, height 3m and 5m, width 20m
1. Simulation of 18 designed areas
2. As a result of the simulation, three different areas with
extreme conditions were determined, and simulations were
made for these areas using the estimated air temperature data
of 2050.
Holland
3. Modeling the surface albedo of the brick buildings
surrounding the courtyard with high albedo white marble (0.55)
and plaster materials (0.93),
4. Modeling the courtyard by designing 65% of the water surface
5. Modeling the courtyard and roof surfaces to be covered with
grass
1. Orientation (East, West, North, South, Center),
2. Building height (1 storey=4 m, 3 storey=12 m, 6 storey=24 m),
Kuala
3. Reflectivity of building walls (Albedo 0.3 brick, 0.55 marble,
Lumpur0.93 plaster),
Malaysia
4. Presence of vegetation (No green, 100% grass-covered, 25%
trees, 50% trees, 75% trees)
KayseriTurkey
1. Courtyard in 5 different models, surrounded by buildings on 4
sides,
2. Courtyard in 8 different models, surrounded by buildings on 3
sides,
3. Courtyard in 5 different models, surrounded by buildings on
both sides,
Shiraz4. 1 courtyard with a building on 1 side
Persia
NOTE: The building dimensions are respectively
Height x Width x Length
8x12x16m, 8x11x14m, 8.4x10x11m, 8.4x16x20m,
Courtyard / Mass ratio 31.5%, 34%, 36%, 60%,
Aperture/wall ratio 30% on all models

The scenarios created in accordance with the purpose of the studies were analysed by ENVImet, and the results obtained for each study are summarised in Table 4.
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Review Article

Berkoviç (2012)

Taleghani et al.
(2014)

Ghaffarianhoseini
et al. (2015)

Salur (2016)

Table 4. The results of related articles
Study area
Results
The determining factor in the simulations of the empty state of
the courtyards is the amount of shading they have in line with the
different proportions of the courtyards. The North-South
oriented courtyard with a 1:2 ratio is the courtyard with the
highest shade ratio. This caused the mean radiant temperature
(MRT) and predicted mean vote (PMV) values to have the lowest
values since the shade is one factor that helps provide thermal
comfort. Although shade significantly affects the reflected beam,
a 0.5°C difference in air temperature was observed compared to
a 2:1 courtyard. This value differs up to 15 °C in terms of MRT.
Israel
Vegetation has been determined as one of the most important
factors affecting thermal comfort. However, it has been
determined that the different positions of the plant in the
courtyard do not change the thermal comfort. In other words, the
fact that the plant is in the North-South orientation or being in a
central location did not affect the outdoor thermal comfort. The
galleries created on the East-West orientation are simulated at
two different heights (3m and 5m). Low-height galleries were
found to be more comfortable as they allow less heat and
radiation transmission. The study defined the main comfort factor
in summer as shading.
The simulation results are listed as albedo (+20 °C) > current
situation > green (-17 °C) > water surface (-18 °C) from high value
to low value according to different temperature reduction
Holland
strategies. For hot climate regions, N-S orientation was
determined as the most suitable direction. The wider the distance
between East and West, the longer the sunshine duration and the
microclimate is negatively affected.
In the evaluation of outdoor thermal comfort, determining the
appropriate direction of the courtyard is important in shading at
certain hours of the day and providing maximum wind. Increasing
the height of the walls surrounding the courtyards has been one
factor that increases the outdoor thermal comfort by increasing
the shadow areas. Increasing the height of the building reduces
the daytime MRT significantly by an average of 30°C. In addition,
the increase in the height of the building affected the PET value,
Kuala
reducing the thermal disturbance time from 9 hours to 3 hours.
LumpurSurfaces with high albedo have a 12°C higher MRT than the
Malaysia
surface with the lowest albedo. Higher albedo value leads to
higher PET and PMV values, thus reducing thermal comfort. The
fact that the courtyard has a grass surface has little effect on
thermal comfort (reduced by 0.13°C). However, the use of plants
in the area is one of the most important elements that contribute
to the improvement of thermal comfort. The use of 75% plant
material, especially between 13.00 and 14.00 hours, reduced the
air temperature by 3.3°C.
Despite the significant differences in temperature between day
and night, it shows that the temperature and clothing values are
Kayserimore moderate in the courtyard than in the outside environment.
Turkey
The orientation of the building is optimum, and the amount of
indoor space in the north is sufficient. It is seen that the MRT
values differ significantly between the courtyard and the outdoor
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Nasrollahi et al.
(2017)

ShirazPersia

space, especially in the middle of the day, during the winter and
summer months, when the courtyard is most preferred for use.
This is a very important positive factor for both winter and
summer periods. The fact that the PMV value changes throughout
the day in the courtyard during the winter months is quite
balanced and moderate, proving that the courtyard performs the
microclimate controls at a satisfactory level.
Designing the courtyard buildings by considering their geometric
features before they are built will improve the thermal comfort of
these areas in both the summer and winter months. While one of
the most important features to be considered in the design is to
protect from solar radiation in the summer months, it is the
development of principles that will ensure the highest level of
benefit from solar radiation in the winter months. Ensuring wind
control is one of the important elements for both the summer and
winter months. Reducing the wind speed is important in deep
canyons (Building Height/Street Width (BH/SW): 3.1, 2.1) to
reduce thermal stress, especially in the absence of sunlight.
Controlling wind and sunlight is possible with the proper
orientation and altitude.

4. CONCLUSION
This study aims to determine climatically suitable courtyard criteria with the help of literature
revive. Related studies generally take into account the geometric characteristics of the
courtyard (area size, form, aspect ratio, etc.) and landscape characteristics (plantation, water
surfaces, albedo) [5,7–10]. The main purpose of the studies is to determine how the differences
in these characteristics affect thermal comfort. The general results obtained from the studies
conducted for hot climate regions are summarised as follows:
•

•

•

•

•

While the most important feature to be considered in the climatic design is to
protect from solar radiation in the summer months. While it is the development of
principles that will ensure the highest benefit from solar radiation in the winter
months.
The aspect ratio and orientation of the courtyards are important in providing
optimum wind speed and direction as well as shadowing the courtyard at certain
times of the day.
North-South direction has been determined as the most suitable orientation in
terms of sun exposure for hot climate regions. Rectangular courtyards in which the
ratio of the north-south distance to the east-west distance is higher in orientation
are more advantageous in terms of thermal comfort than square or rectangular
courtyards with different orientations. The wider the distance between East and
West, the longer the sun exposure time, which negatively affected thermal comfort.
Especially the use of plants with a high shadow effect has a significant impact on
thermal comfort. The increase in plant density in the area positively affected
thermal comfort due to a decrease in MRT.
The use of high albedo surface materials with high reflectivity causes the heat from
the reflected surface to accumulate in the area. This situation causes the high
Physiological Equivalent Temperature (PET) and Predicted Mean Vote (PMV) values,
directly related to thermal comfort.
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Abstract
The concept of green infrastructure (GI) refers to the multifunctional ecological systems in which natural,
semi-natural and artificial networks in and around the city have an important role in terms of the
functioning of the whole urban ecosystem. As a system GI can be implemented at varying different scales
and spatial contexts to achieve certain targets and functions, including the control of flooding and erosion
as well as improving the quality of water, air, community life etc. However, the benefits of GI can only be
achieved through its strategic identification and planning. In this respect, GISs and GIS based analytical
approaches provide a unique platform for capturing, storing, recalling, analysing and displaying complex
spatial and non-spatial data related to GI. In particular, GIS based suitability analysis has given researchers
/ planners the opportunity for diagnosing and assessing the current situation and identifying opportunity
areas for the implementation of GI. Within the context of Izmir / Turkey, where the population increase,
urbanisation, and lack of planning for the open public spaces drives a dense land development and the
urban landscape, the absence of explicitly identified and planned GI is evident.
This study aims to identify the opportunity areas where suitable GI components can be incorporated, and
to propose important implications and recommendations as well as guidelines at the municipal scale in
order to mainstream GI as a municipal initiative. The study employs the GIS based Green Infrastructure
Suitability Model (GSIM) which uses a multi-criteria decision analysis approach and allows the
consideration of a series of alternatives and criteria as well as conflicting preferences. Initially, we
identified a number of criteria which can affect the GI, those include the soil type, slope, elevation,
distance to the water sources, land surface temperature (LST), proximity to buildings and current land use
types. Then, all of those criteria were weighted to reflect their significance to the overall determination
of the suitable areas for the GI. The resulting maps, demonstrating the suitable locations for GI
implementation on a certain level, were used to depict the areas of low, medium, and high spatial
opportunity for the implementation of GI. Our study is concluded with reflections and recommendations
on specific municipal guidelines to facilitate the implementation of GI.
Keywords: GIS, Green infrastructure, multi-criteria, Izmir municipality.

1. INTRODUCTION
The concept of green infrastructure refers to multifunctional ecological systems in which
natural, semi-natural and artificial networks in and around the city have an important role in
terms of the functioning of the entire urban ecosystem. As a holistic system, green infrastructure
(GI) can be implemented at different scales and spatial contexts to achieve many goals and
functions in urban areas, including controlling flood and erosion, as well as improving the quality
of water, air, community life (3; 4). The benefits of GI can be gathered under environmental
benefits (e.g. improving the quality of water, air improving the quality of soil and erosion control
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and storm water management), climate resiliency benefits (e.g. controlling flood, reducing
carbon emissions, heat island mitigation and hazard mitigation), socio-economic benefits (e.g.
environment for better health, enhanced tourism and recreation opportunities, and
diversification of the local economy) and biodiversity benefits (e.g. providing habitats for
wildlife, providing and supporting ecological corridors, supporting landscape permeability and
ecosystem maintenance) (1;2). However, in order to gain all of those benefits, efforts should be
directed to the integration of green, blue and grey areas; creation of green-blue networks;
delivery of multifunctionality as well as development of collaborative and participatory planning
approaches (1).
The potential benefits and functions that can be derived from green infrastructure can only be
achieved through strategic identification and planning of these areas. Green infrastructure is a
holistic and strategic planning approach that is planned and managed to provide various
ecosystem services and other benefits at different spatial scales in rural and urban areas and is
developed as a spatially and/or functionally interconnected network where green and blue areas
are interrelated and support each other.
In this respect, GIS-based suitability analyses allow researchers and planners to diagnose and
evaluate the current situation and to identify opportunities for green infrastructure systems to
be implemented. Particularly, suitability analysis is an overlay method to support the decisionmaking process by identifying the most and least suitable location for specific purposes.
The overall aim of this study is to develop GIS-based “Green Infrastructure Suitability” (GIS)
model to identify priority areas in need of green infrastructure localization in İzmir as well as
providing suggestions and proposals with the Green Infrastructure Suitability Model (GSIM)
based on the multi-criteria analysis approach in the case of Izmir province in terms of green
infrastructure, which is a priority area for municipalities.

2. MATERIAL AND METHOD
2.1 Study area
The research was carried out in the province of Izmir. İzmir province has 30 districts and within
the scope of the study, it covers the borders of 10 districts, namely Çiğli, Karşıyaka, Bayraklı,
Konak, Balçova, Narlıdere, Bornova, Buca, Gaziemir and Karabağlar, which are on the coast of
İzmir Bay where intense urbanization is experienced (Figure 1). İzmir is a center of attraction
with its location and natural, historical and cultural values. In the province of Izmir, the
Metropolitan Municipality has been working on increasing the amount of urban green and open
spaces in a coordinated manner throughout the city, such as creating new parks and
afforestation areas since 2014. However, one of the most important problems is the rapid
urbanization, excessive population growth, and the concentration in mining areas, and the
change in landscape, landscape functioning and structure in recent years.
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Figure 1. The Study Area, Izmir

2.2 Data Set
In orders to assess green infrastructure suitability, Urban Atlas (2018) data obtained from
COPERNİCUS web sites, Digital elevation model (to obtain slope and river basin), soil map,
Landsat OLİ 8 Sattelite images (07/2018, 08/2018, 09/2018) to calculate land surface
temperature were used. Landsat Satellite images were downloaded from the United States
Geological Survey (USGS) website (USGS, 2020) and Urban atlas data Urban Atlas 2018 data
obtained from Copernicus Land Observation Services website (CLMS, 2018).

2.3 Method
Land suitability analysis (LSA) methodology have been applied to assess green infrastructure
suitability in İzmir. The suitability method focuses on the process of determining the appropriate
location of a particular purpose. As a suitability method Geographic Information System (GIS).
based Multi-Criteria Evaluation (MCE) method was used in this study. Multi Criteria Evaluation
is one of the most suitable techniques used in land use planning. MCE enables the evaluation
of a number of alternatives with the selected criteria and conflicting preferences (Keeney and
Raia, 1976).
MCE has been used extensively for land suitability modelling where it is primarily concerned
with how to combine different information (data layers) from several criteria to form a single
index of evaluation.
The research method consists of three stages; (1) determining the data layers according to the
selected criteria, (2) classifying each of the data to indicate the appropriate and unsuitable areas,
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(3) calculating and analyzing the weight coefficient value for the data layers in accordance with
the determined criteria.
The basic steps of suitability evaluation of this study;
Selection of Factors (Slope, Hydrological soil group, Land cover, Distance to the water surface,
Distance to main road, proximity to green spaces, land surface temperature)
Factor suitability rank: Each cell of the factors’ maps contains a suitability degree, where the
unsuitable values for a specific objective are represented with one, while the most suitable
values are indicated with five (Table 1, Figure 2).
Table 1. Factors suitability ranks

Factors

Land cover
Slope degree
Distance to main
road
Hydrologic Soil
Group
Land surface
temperature
Distance to river
Proximity to green

Range of Assigned Values
3
4

1

2

Artificial
surfaces
15<

Dispersed urban
areas
0-2

Agricultural
areas
10--15

Natural
vegetation
5--10

Forest
2--5

0-100

100-250

250-500

500-1000

1000<

E

D

C

B

A

250-500
300-500

Hottest
500<
500<

Lowest
0-10
0-10

10-100
10-150

100-250
150-300

5

Factors Weighting: The different factors are combined with the rest of the others using
weighted overlay analysis tool from ArcMap. The different factors are combined to create a
single composite suitability map. This process is repeated for each priority issue. Different
weights are assigned to the factors according to its influence on each priority (Table 2, Figure 3).
In a Multi Criteria Evaluation it is necessary to quantify the relative importance of the criteria by
means of weight. Weights are usually normalized to sum to 1
W = (w1, w2,…………., wn)
Wi = 1
The basic method is to arrange weights in Rank Order;
Wj = (Number of criteria – rank position + 1) / Sum of ranks
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Figure 2. Suitability factors
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Table 2. Factors Weighting and Ranking

GI Suitability for
Water
management

Factors

Land cover
Slope degree
Distance to main road
Hydrologic Soil Group
Land surface
temperature
Distance to river
Proximity to green
Flood risk

GI Suitability for GI Suitability of
local temperature lack of biodiversity
regulation

Rank

Weight

Rank

Weight

Rank

Weight

5
4
7
3

0,11
0,14
0,06
0,17

4
2
6
7

0,14
0,21
0,07
0,04

2
3
4
6

0,21
0,18
0,14
0,07

8
2
6

0,03
0,19
0,08

1
5
3

0,25
0,11
0,18

7
5
1

0,04
0,11
0,25

1

0,22
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Figure 3. Ranking Suitability Factor Maps

3. RESULT
The three scenarios have been assessed to obtain green infrastructure suitability. Each scenario
has weighted according to their priority factor and three suitability maps have been obtained.
These scenarios were ‘Stormwater management,’ ‘Local temperature regulation (‘UHI-focused
Consideration),’ ‘lack of biodiversity’. As a result, the most and the least suitable spaces for GI
implementation regarding the three major issues.
In stormwater management scenarious, high suitability values are connected with the water
elements, riversides and natural drainage channels. Such as, Buca and Bornova have been
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affected in some recent occasions when intense precipitation exceeded the urban drainage
systems, resulting in severe urban floods (Figure 4).

Figure 4. Green Infrastructure suitability for stormwater management

In local temperature regulation (UHI-focused Consideration) scenarios, high suitability values for
priority GI location for urban heat regulation correspond mainly to The areas with higher
percentages of paved/artificial surfaces, greatest behavioural exposure and with less vegetation
or fewer water elements. As suitability maps indicate, suitability values decrease in the presence
of large green areas, main watercourses or close to the south, where temperature is influenced
by the coast. High suitability values for priority GI location for urban heat regulation correspond
mainly to the areas with higher percentages of paved/artificial surfaces, greatest behavioural
exposure and with less vegetation or fewer water elements (Figure 5).
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Figure 5. Green Infrastructure suitability for local temperature regulation.

In lack of biodiversity scenarios, low suitability values mostly correspond to areas with existing
biodiversity values. The reason for this is that the model prioritizes areas in need of natural
areas. Consequently, areas with less or no existing vegetation are the highest weighted, whilst
areas with existing vegetation are assigned with lower values. Highest weights are assigned to
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vegetation and ecological areas when considering the presence of high biodiversity values to
protect and landscape connectivity (Figure 6).

Figure 6. Green Infrastructure suitability for lack of biodiversity scenarios.

According to the resulting maps and the different high and very high suitability values obtained,
four major areas are identified. A central urban area like Konak, Karşıyaka district, a complex
area due to the coexistence of different land uses, such as rural production, industrial areas,
urban areas particularly located in floodable areas, significant ecological areas.
Within the area, there are no large free spaces left for easy implementation of new green areas.
Streets can be an opportunity to reintroduce ecological functions back into the built
environment as most of the streets in the sector are automobile-oriented, with large
percentages of impervious surface cover. Existing open spaces represent a real possibility to
easily increase the quantity and quality of nature in the area too. Public parcels and buildings
represent another opportunity to find partner organizations for the implementation of GI

3. CONCLUSION
The model was able to identify several areas within the case-study region that are suitable
locations for the implementation of GI. The GISM model considers different socioeconomic,
biophysical and environmental factors to assess the different areas within the region. The
different resulting maps were combined in a final suitability map, which shows a high suitability
area for the localization of multifunctional GI. The final map should be analysed carefully in case
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it is used for actual policymaking and the participation of all stakeholders, decision-makers and
involved population should be included (5;6).
Suitability analysis can play an important role as an effective decision tool in the policy-making
process towards future driving forces such as climate change. The resultant suitability maps can
be used as a tool to contribute to future plans or strategies for the development of the region.
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Abstract
Urban outdoor spaces are the public spaces that serves different user profiles with equal capabilities and
functions. Therefore, the design and the accessibility of public spaces should be including all
disadvantaged groups, within the framework of universal design principles. All disadvantaged citizens
such as children, the elderly people, the persons with physical disabilities, pregnant women, people
carrying loads, strollers, temporary disabled people must continuously access to all social facilities without
any difficulties at every stage of city life. Because of this, the continuous accessibility of public spaces on
the design and using levels should be provided. Public spaces are also worn out over time by the influence
of the user. This places and units cannot fulfil their functions and they can be even a threat to the users.
At this moment, the importance of the proper maintenance and repair applications can be seen for
accessibility of disadvantaged people after public space’s implementations. Therefore, in public spaces,
designed with universal design principles and by considering all disadvantaged groups, should be ensured
the maintenance and repair applications are carried out regularly as well as the design of the units. In this
study, the importance of maintenance and repair implementations on urban public spaces and their units
which are especially designed for disadvantaged people, are examined, and discussed for İzmir, Göztepe
- Güzelyalı district. The examples of maintenance and repair problems of these places and units; possible
threats and their dangers are examined, and necessary solutions were suggested for them.
Keywords: Public Spaces, disadvantaged people, universal design, maintenance, and repair applications

1. INTRODUCTION
Public open spaces are the urban outdoor spaces as parks, streets, squares, etc. which are
between the buildings which serve and bring together different user profiles with equal
capabilities and functions. Therefore, the design and accessibility of public spaces should be for
everybody, including disadvantaged groups. To ensure accessibility of everyone in public open
spaces, the design of these spaces is made in line with universal design principles and by
considering design standards for disabled and disadvantaged people, especially for the
sustainability of these spaces.
Disadvantaged groups, which can be seen at all levels of the society and who are discriminated
against due to their innate or acquired characteristics, are the general categories in terms of
social sciences, is accepted such as the poor, the disabled, women, the injured, ex-convicts,
refugees, children, addicts, and those with chronic diseases. However, there are different views
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on when and under what conditions groups in these categories are disadvantaged. These
disadvantages can also vary from geography to geography, culture to culture, and the economic
and social conditions of the society [1].Except this, pregnant women, people who carry a
shopping cart or load, individuals who are taller, shorter, overweight, weak than the average
person, elderly or infant individuals are also disadvantaged groups who have been partially
handicapped due to the situation they are in some period of their lives and experience
temporary disability [1].
In a certain period of life, each person is included in these disadvantaged groups by experiencing
a limited and disability situation. Applications made by taking the average person as a reference
are also quite wrong and useless in this respect. Considering the universal design principles for
all disadvantaged individuals (Figure 1); For each obstacle, a simple, understandable, problemsolving, accessible, more comfortable, functional, and aesthetic design approach should be
taken as the basic criterion

Figure 1. Disadvantaged people [2]
Also, for the disadvantaged groups the frequency of use of recreation areas will increase as they
feel more harmonious and belonging to their surroundings. Disadvantaged individuals will be
able to see that they are a part of the whole by mixing with society more often and socializing.
For this reason, all designs should be carried out with a Universal Design approach to ensure
sustainable spatial access for everyone, including people from disadvantaged groups at all levels
of society, who have the opportunity to experience various disability situations due to
permanent or temporary situations.
“Universal design” is an integrated design approach that makes it possible for all products and
environments to be used by many people regardless of age, skill, and situation. The approach
covers different scales ranging from product design to architecture and urban design and the
similar occupations (Figure 2) [3].
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Figure 2. Universal Design Principles (Anonim, 2020)4
In line with the concept of Universal Design, making the physical environment in the city
accessible and legible for everyone and organizing the urban space as barrier-free spaces is a
necessity to make cities more liveable for everyone. For this reason, besides other design
disciplines dealing with the design of the physical environment, Landscape Architecture / Urban
Landscape applications are important in terms of increasing the quality of urban life, making
useful, legible and accessible arrangements in a way that will enable everyone to use the urban
space equally and unhindered [5].
Universal Design Principles
Universal design Principles can be investigated in 7 different sections. Ensarioğlu, 2020 is listed
these sections as;
1.Eqıitableuse Principle: The designs made should be useful for people with various abilities and
should be remarkable for all individuals. All individuals who will use the designs should be
considered and no individual should be excluded from use. If the conditions are suitable,
transportation should be equal for all individuals. Security and privacy terms should be available
to all individuals at the appropriate time.
2.Flexibility in Use Principle: The design work or planned urban space must provide opportunities
for personal choices and talents. The design should be available for use according to the care,
speed, and habit of the user. It should present different alternatives to its user.
3.Simple and Intuitive Use Principle: The layout should be simple and intuitive, regardless of the
user's data, experience, language and attention level. The design should be prepared in
accordance with the wishes of the user and according to various abilities. It should not be overly
complicated and should be organized in a way that simplifies access to important sections.
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4.Practical Detectable Disclosure Principle: The design should fulfil the effective data flow
regardless of the surrounding conditions and the skills of the user. Notifications are required
according to deficiencies. Data should be in various shapes and forms. Important data should be
indicated and clearly recognized in the text.
5. Safety and Design Margin Principle : The effects and defects that may occur due to wrong and
involuntary movements should be reduced to a minimum. Expected risky situations should be
moved away from the venue or made difficult to access. Mandatory warnings must be applied.
In cases where attention is required, the user should be assisted.
6. Low Physical Strength Expense Principle : The use of the systems should be planned simply
and should minimize physical movement and fatigue. The physical plan of the order should be
such that it can sustain the natural movements of its user. Continuous and repetitive movements
should be avoided.
7.Principle of Size and Space Providing for Approach and Use: Simple transportation that does
not tire the body should be done in a way that scale and space are the mainstays of use. The
systems should be placed in an accessible and convenient location regardless of the body
structures and postures of the users. The important parts used by the user should be at eye level
for sitting and standing individuals [6]
Also, some accessibility standards have been organised in 2011 on In the United Nations
Convention on the Rights of Persons with Disabilities, for accessible environment (Public open
spaces) and accessible building standards. Accessible Public Open Space Standards are
determined for:
•
•
•
•
•
•

Pedestrian Paths and Sidewalks
Ramps
Stairs
Pedestrian Crossings
Parking Lot for the Disabled
Open and Green Spaces

This study investigates accessible public open space standards, and universal design principles
in the research districts (Göztepe) and the results of maintenance and repair problems have
been demonstrated.
The Importance of Maintenance and Repair Implementations on Public Open Spaces
Space sustainability should be ensured by preparing the application spaces and units designed
with universal principles in a way to include the use of disadvantaged groups.
However, just the right design and application is not enough for space sustainability. Spaces and
equipment that wear out over time due to the influence of the user cannot fulfil 3their functions
and prevent the sustainability of the space. In fact, these areas pose a threat to users (Figure 3).
For this reason, regular maintenance and repair of public spaces should be done for the
sustainability of the spaces that continue urban life.
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Figures 3. Some environmental reinforcement elements examples from the study area,
maintenance and repair problems on stairs, guidelines, and pavements.

2. MATERIAL AND METHOD
2.1 Material- Study Area
As the study and research area, the Hatay/ İnönü street route, which is located between the
İzmir Democracy University surroundings, Fahrettin Altay and Poligon metro, was chosen (Fig.
4).

Figure 4. Study Area
2.2 Method
The route determined as the evaluation area was examined and the places that do not comply
with the universal design principles and disabled accessibility standards were determined and
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illustrated. Afterwards, these figures of selected places were evaluated within the scope of the
determined principles and maintenance and repair deficiencies. The location of the photographs
taken for the study is shown in Figure 5.

Figure 5. Photography places

3. FINDINGS AND RESULTS
The pedestrian paths and sidewalks, the stairs, urban equipment and the ramps in the study
area have been investigated from taken photos across the universal design literatures and
criterion. Also, maintenance and repair situations of these elements have been investigated.
Encountered correct and incorrect implementations, and maintenance problems has been
shown on the figures
3.1 Pedestrian Paths and Sidewalks
The dimensions of the pedestrian paths in public areas should be minimum 150 cm wide, the
pavement height should be maximum 15 cm, minimum 3 cm, the slope of the pavement should
not be more than 5%, there are guide tracks consisting of tactile surfaces for the visually
impaired on the pedestrian roads, the width of the sidewalks where the bus stops are a
minimum of 3 meters and There must be a minimum of 3.5 meters in front of the shops [7].
Findings for pedestrian paths and sidewalks in study area is shown in the figure 6, and findings
for guidelines implementation on sidewalks in study area are shown on the figure 7.
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b

a

c

Figure 6. (a) Example of faulty shop front pavement, (b) Example of incorrect pavement width,
(c) Example of incorrect pavement height.
However, having these features is not enough for the sustainability of the area. To ensure a
continuous sustainability, regular repair and maintenance of worn points as a result of user
effect or different factors should be done. For example, for the continuous use of guide tracks;
damaged, interrupted points should be routinely checked and repaired and maintained. Road
surfaces, condition of handrails, bridges, appropriate and adequate marking, removal of garbage
are important issues related to the maintenance of roads. These maintenance and repair
implementations on these frequently used spaces are especially important for disadvantaged
people against to have dangerous accidents.

a

b

c

Figure 7. (a) Example of worn guide tracs, (b) Example of an interrupted guide tracs, (c) Example
of missing guide track
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3.2 The Stairs
Stairs in public areas; It should have a minimum length of 90 cm for one-way crossings and 150
cm for two-way crossings. The stair step height should be maximum 15 cm and the step width
should be minimum 30 cm. Handrails should be used in the middle of stairs wider than 300 cm.
At the beginning, end and landings of the stairs, 60 cm wide embossed flooring and a rough,
anti-slip coating should be used on the walking surface of the stairs [8].
However, it is not enough for the stairs to have these features for the sustainability of the area.
For example, to ensure sustainability; As seen in figures containing study area’s stair’s photos,
figure 8, 9,10

Figure 8. Examples of stairs without ramps

Figure 9 and 10. Example of lack of ramps at the entrance to buildings and the example of wrong
dock height and step width
It is necessary to repair the worn points on the stairs, revise the stairs with a lack of ramps, and
repair the points with different step widths. In this way, it will be ensured that the area can be
used comfortably, including all disadvantaged groups.
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3.3 Urban Equipment
The equipment elements in public areas are: Structural and vegetative designs should be made
for as many senses as possible by using stimulants such as colour, texture, smell and sound,
which will serve to guide for better perception, especially in people with reduced physical
abilities. Lighting fixtures, signs, hanging plants, trees etc. It should be placed in a 75-120 cm
strip and its protrusions such as tree branches should start at a height of 220 cm. Seating
benches should be placed at regular intervals such as 100 m - 200 m. The sitting part of the
benches should be 45 cm from the floor and the back part should be 70 cm high. Garbage boxes
should be placed at a distance of at least 40 cm from the curb stone and at a height of 90-120
cm at the side of the sidewalk. Trees should be placed in the 75-120 cm strip. In afforestation,
thorny plants should be avoided as much as possible. The use of poisonous plants should be
avoided. Fruit, cones, etc. that will prevent wheelchair movement on the floor. Tree species that
have parts or branches close to the ground should not be used, especially on walkways (Aygun,
Korkut, Kiper, 2018).13
Within the scope of all these standards, the reinforcement elements, which are used extensively
in public spaces, are one of the most damaged areas. It wears out over time and loses its
properties under the influence of the user. It needs regular maintenance to prevent this and to
ensure its continuous usability. Findings of incorrect uses of urban equipment on the study area
are shown on the figures 11, 12 and 13.

Figure 11. Example of incorrect bench placement
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c

Figure 12. (a) Example of incorrect bin height, (b) Signalisation element with incorrect height, (c)
Example of urban reinforcement with incorrect height
Within the scope of all these standards, the reinforcement elements, which are used extensively
in public spaces, are one of the most damaged areas. It wears out over time and loses its
properties under the influence of the user. It needs regular maintenance to prevent this and to
ensure its continuous usability.

a

b

c

Figure 13. (a) An example of incorrect bench placement without a space for the wheelchair, (b)
Example of incorrect seat width., (c) Example of lack of wheelchair space due to lack of plant
pruning.
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3.4 The ramps
The minimum width of the ramps in public open spaces should be 90 cm for one-way passages
and 180 cm for two-way passages. On ramps longer than 9 m or if there is a transition from one
ramp to a second ramp, at least 1.50 m flat resting areas should be built. Handrails should also
be used in the middle of ramps wider than 3m. Handrails should continue 45 cm from the start
and end of the ramp. (Aygun, Korkut, Kiper, 2018).13 In addition to these features, the ramps
should be routinely maintained and repaired for ease of use. Findings of correct and incorrect
uses of the ramps on the study area are shown on the figure 14.

a

b

c

Figure 14. (a) Example of wrong parking entrance ramp, (b) Correct example of stairs, ramps and handrails,
(c) Example of correct ramp.19

3. CONCLUSION
Unfortunately, due to various reasons (Negligence, carelessness, lack of information, economic
problems, etc.) in the design of public open spaces, besides the problems based on faulty design
and dimensions, there are maintenance and repair deficiencies that prevent disadvantaged
individuals from reaching and accessing urban equipment.
The Maintenance and repair implementations are inevitable for areas to be accessible to
everyone and suitable for sustainable use. For this reason, the need for regular maintenance
and repair should not be overlooked for all user profiles to lead a healthy, safe and peaceful life
in public spaces.
Regularly, it is necessary to eliminate the maintenance and repair problems of public open
spaces and their units, examine possible threats and dangers, and propose necessary solutions.
In this way, by preserving the functions of the areas, it will be possible to create sustainable,
disadvantaged person-friendly public open spaces where disadvantaged groups can live
together with all individuals without being separated from urban life.
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