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I

PREFACE

The book called, ‘Space in Macro and Micro Scales’, consists of various 
studies produced in the fields of architecture and urban planning that are listed 
below: 

· Evaluation of Architectural Conservation Works in Turkey within the 
Context of Economic Factors

· Evaluation of Traditional Housing Facades by Fractal Analysis Method; 
Case of Harput Houses

· Urban Land Rent Theories and Value Capture Policy
· Sustainability Approaches in the Renovation or Restoration of Historical 

Monuments
· Natural Ventilation at Urban, Building and Volume Scale
· Time Cost-trade-off Using Optimization Technique in Construction 

Management
· The Importance of Green Public Spaces in Urban Planning Strategies
· What is Disaster Risk Management and What Should it Mean for Cultural 

Heritage
· Urban Design in Macro, Meso and Micro Scales
· Investigation of the Performance of Shading Elements in Different 

Climate Zones
· The Kiosk of Sultan Ahmet the III on the roof of the Harem in the Topkapi 

Palace

We would like to express our gratitude to the authors who made contributions 
with their genuine academic studies, to the reviewers who the perfection of the 
study, and to the staff of ‘Livre de Lyon Publishing House’, the publisher of the 
book, for their considerable assistance during the printing phase. We hope that 
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this book, which addresses important issues in the fields of urban planning and 
architectural design, will be useful for the reader. 

Editors
Assoc. Prof. Dr. Nihal Arda AKYILDIZ,  

Balıkesir University, Department of Architecture
Assoc. Prof. Dr. Betül BEKTAŞ EKİCİ,  
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Tuba Nur OLĞUN

(Asst. Prof. Dr.) Fırat University, Elazığ, Turkey, 
e-mail: tnbaz@firat.edu.tr

ORCID: 0000-0001-5654-0020

1. Introduction

Architecture can be expressed as the consideration and evaluation of 
the entire physical and social environment surrounding human life 
in general terms (Benevolo, 1981). In this context, architecture can 

directly or indirectly relate to almost all human concepts and activities. The 
emergence of architectural products is in a cycle that progresses from the design 
stage to the application and then to the stages of continuing the use of these 
structures. Environmental awareness, sustainability and economic approaches 
in design and production processes are becoming an input to the discipline of 
architecture (Halu, 2019).

The economy is an input in architecture that is mostly evaluated 
objectively, but is effective with many objective or subjective dimensions (Enön, 
1982). Considering that the criteria of modern architecture are form, function, 
technology, ecology and economy; it is possible to state that the economy 
establishes a multidimensional relationship with other criteria (Aksoy, 1982). 
From this point of view, the relationship between architecture and economy has 
a history that can be traced back to the act of producing buildings.

The discipline of architecture has many economic aspects, not only for 
modern architecture; this also applies to traditional architecture. In the past, as in 
the present, producing buildings and developing settlements consisting of these 
structures are not only architectural and engineering studies; it also includes 
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many economic activities. This situation directly affects the conservation of 
traditional structures and their transfer to future generations. In this context, 
the aim of the study is to examine the studies on the conservation of these 
structures from an economic point of view in the geography of Turkey, where 
the traditional building stock is dense, and to reveal their importance in this 
sense. In this sense, first of all, the relationship between architecture-economy 
and conservation-economy in architecture has been conveyed by examining 
the relevant sources. Parallel to this, various conservation works from different 
points of Turkey were observed on site and evaluated economically at the scale 
of settlements and buildings. As a result, with the study done, by emphasizing 
the economic inputs and outputs of conservation studies; it is aimed to increase 
these studies, especially within the borders of Turkey, to implement them 
correctly and to contribute to the formation of conservation awareness.

2. Conservation Works in The Context of Architecture-Economy 
Relationship

Architecture and economy concepts; each in its own way have a large-scale 
quality that is closely related to almost every discipline of life. In this sense, 
the two concepts are closely related to each other. The fact that architecture is 
a research and application area that requires great economic resources brings 
with it the necessity of considering the economic inputs and outputs in detail in 
the studies. In this context, conservation studies are also directly related to the 
concept of economy. From this point of view, it will be useful to examine the 
relations between architecture-economy, conservation-economy and examples 
related to these.

2.1	 Architecture	and	Economy

Architecture can be described as a field of study whose existence is directly 
related to the economy, but whose economic dimension is largely ignored in 
terms of its discourse and education. In particular, for many years, building 
design and production were considered as two opposite extremes; the reduction 
of design to creation and production to construction has been effective in this 
case. Opposing views, on the other hand, reduced both fields to purely economic 
actions. However, design and production are a whole, and such an economic 
evaluation is necessary in order to understand the relationship between 
architecture and economy (Teymur, 1982).
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When we look around us today, all old and new works, structures 
and similar objects that we see definitely have a designer. These designs 
are the work of a team, with the architect at the head of the team. In the 
design process in question, there are various data that affect the architect. 
These can be grouped as “functional”, “structural”, “formal”, “economic” 
and “environmental context”. The architect tries to improve his/her design 
by taking all these inputs into account (Evren and Umaroğulları, 2019). 
Among these, especially “economic” inputs continue to be effective in the 
implementation phase after the design.

Architecture, when considered together with the project production 
process and construction practices, is a production action that cannot be 
considered independently of economic data. The prevalence of agriculture-
based economies in the past can be considered as one of the most important 
reasons that prevent architecture from being considered a purely economic 
action (Günaydın, 2010). However, especially today, structures are no longer 
based on needs and long-term development strategies; considering that it is 
structured with urban rent-oriented policies, it is better understood that all 
stages of architecture are closely related to the concept of economy (Onur 
Işıkoğlu, 2018). In this sense, it is impossible to look at architecture as ‘an 
art made in rose gardens without thorns’; it is possible to state that the role 
of economy in determining the role of architect and architecture is increasing 
(Aktulga, 2004).

As an important part of architectural actions, conservation studies are also 
activities with economic inputs and outputs. In this context, it is thought that it 
would be useful to examine the relationship of the mentioned studies with the 
economy through relevant laws and regulations and examples.

2.2	 Conservation	Works	and	Economy

Conservation works in architecture are closely related to the evaluation of 
architectural works as cultural heritage. In this respect, cultural heritage is values   
that reflect the common past of a society, reinforce the feelings of solidarity 
and unity, ensure the continuation of the experiences and traditions that people 
have accumulated in the historical process, and shape all kinds of individual and 
social formations in the future (Istanbul Governorship, 2014). Cultural heritage 
is also; it is all of the tangible and intangible values   related to identity, culture 
and history. As there are historical cities and textures, cultural landscape areas, 
monumental structures and archaeological sites; visible but intangible values   
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such as language, customs, dance, music and rituals are also an important part 
of cultural heritage (Öksüz Kuşçuoğlu and Taş, 2017).

Cultural heritage in legal texts prepared by international organizations such 
as UNESCO and ICOMOS, which have many studies on architectural conservation 
in the world and Turkey; tangible cultural heritage, intangible cultural heritage, 
underwater cultural heritage and natural heritage. Tangible cultural heritage 
is also categorized as movable and immovable cultural heritage. Movable 
cultural heritage includes statues, paintings, coins, manuscripts, earthenware 
and other material artifacts found in archaeological sites; immovable cultural 
heritage includes building communities such as monuments, archaeological 
sites and historical urban fabric. While underwater cultural heritage includes 
shipwrecks, underwater cities and ruins; on the other hand, intangible cultural 
heritage characterizes epics, legends, oral traditions, performing arts and rituals. 
Natural heritage includes natural protected areas, cultural landscapes, physical, 
biological and geological formations with culturally unique characteristics 
(Istanbul Governorship, 2014; Öksüz Kuşçuoğlu and Taş, 2017). In this sense, 
while heritage is one of the immovable cultural heritage values, at the same 
time, intangible cultural heritage is closely related.

The concept of conservation is defined as all efforts to understand the 
meaning and importance of cultural heritage, to know its history and other 
features, to conserve, restore, develop and transfer to future generations with 
all its features (ICOMOS, 1994). The process of applying scientific methods for 
these efforts, as it is today, began in the 18th century. The concept of conservation 
has been gradually developed with the ideas known as the anxiety of achieving 
stylistic unity, the romantic view, the theory of historical restoration and the 
theory of contemporary restoration, and under the influence of these practices 
(Kuban, 2000). In addition, the legal process started with the principal decisions 
called Carta del Restauro in 1931 regarding the concept of conservation. 
The Carta del Restauro was followed by the Venice Charter in 1964 and the 
process was further detailed with the Amsterdam Declaration published in 1975 
(Madran and Özgönül, 2005). While the said legal studies are guiding the next 
regulations; it has also been supported by many more comprehensive laws and 
regulations in the process extending to the present day (Olğun, 2021).

When the laws and regulations on conservation and the current practices 
are examined, it is seen that the economic aspects of these studies are mentioned 
directly or indirectly. According to this, when we look at the Carta del Restauro, 
although there is no direct evaluation of the economic aspect of conservation 
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works, it is emphasized that the importance of continuous maintenance and 
consolidation works, re-use is mentioned with functions close to the original 
function, and modern methods can be used under certain conditions in case 
traditional methods are insufficient for strengthening the carrier systems. Data 
such as paving the way for preference and emphasizing documentation also 
make it possible to take evaluations about the economic aspect of conservation 
(URL 1). While continuous maintenance and consolidation is more economical 
than radical repair works; correct re-functioning also ensures that the building 
survives for a longer period in a healthy way and reduces its costs economically. 
Strengthening the carrier systems with the right methods also creates less cost 
in terms of economy and extends the life of the structure. Documentation, on 
the other hand, makes it possible to follow the economic data along with the 
repair process of the building, and in this sense, it contributes to making efficient 
economic decisions with a correct conservation approach. 

It can be stated that the Venice Statute, which can be considered as an 
important turning point in the legal studies carried out in the context of 
conservation, contains articles that directly or indirectly refer to the economic 
aspect of the conservation work, as in the Carta del Restauro. In particular, the 
following statements in the 4th item of the bylaws evoke the economic side 
of the permanence and continuity in the conservation work at the same time: 
“Item 4- The basic attitude in the conservation of monuments is to ensure the 
permanence of the conservation and its continuity.” When the relevant article is 
examined, it can be thought that ensuring the permanent and continuity of the 
protection is aimed at preventing the repetitive damages and repairs and thus 
reducing the economic losses.

It is possible to see articles that are directly or indirectly related to the 
economic aspect of conservation work in the articles covered within the scope 
of many laws and regulations adopted after the Venice Charter. From this point 
of view, it is possible to state that these legal regulations, which are accepted in 
many parts of the world and in Turkey, and which guide conservation studies, 
are also prepared to ensure economic balance in these studies. 

It is possible to say that the economic factor is directly effective in the 
construction of buildings and building groups, which are considered in the world 
and in Turkey within the scope of conservation studies. Accordingly, it is known 
that many civil architectural works built in the past and surviving today contain 
spaces for production forms such as any craft or animal husbandry (Bektaş, 
1992; Cansever; 2010; Cansever, 2013; Burkut; 2019). However, the economic 
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situation of the owner of the building directly affects the structural and spatial 
characteristics of the building (Burkut, 2019). When we look at the buildings in 
the protected areas in general, it is seen that most of the buildings have standard 
building elements. Although this standardization goes towards a variety by 
taking into account the increasing number and size of spaces according to the 
economic situation of the owner of the building, it also provides great economic 
savings (Yürekli and Yürekli, 2007).

While the existence of economic data comes to the fore even in the 
design logic and application methods of the buildings subject to conservation; 
today, it is almost impossible to make efforts to keep these structures alive 
by ignoring the economic data. Accordingly, the buildings, which are shaped 
according to the economic conditions of the owner in the process of being 
designed and built, can be economically self-sufficient during the period they 
are used. 

Today, conservation studies consist of projecting and application stages, as 
in the production of new buildings. In both stages, many data such as the cost of 
the building, the state of destruction and the difficulty of the geography affect 
the cost (URL 2). During the projecting phase, survey, restitution and restoration 
projects and reports are prepared according to the scope of the work. In addition, 
art history reports are prepared for each old structure to be submitted to the 
relevant conservation committees. In the implementation phase, interventions are 
carried out in terms of structural and material, taking into account the decisions 
such as the state of destruction and re-functioning of the building. All these data 
are calculated in advance and the necessary cost is determined and this cost 
calculation is taken into account during the process. In this sense, the success 
of the project and implementation is possible by not making decisions contrary 
to the original characteristics of the building. In this context, it will be useful 
to evaluate the various conservation works carried out today, from the world 
and Turkey, from this perspective, in order to better express the conservation-
economy relationship.

3. Examples of the Economic Aspects of Conservation Studies 

When the conservation practices carried out in many parts of the world and 
in Turkey are examined, it is seen that decisions are taken on how to continue 
its life after the repair, together with the repair and reuse of the building or 
building groups. In this sense, avoiding interventions contrary to the original 
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is the primary goal. However, the best way to keep the buildings alive and to 
give them an impressive and educational meaning to the society is to make them 
become ‘living beings’ (Altınoluk, 1998). For this, it is of great importance to 
provide the conditions of use suitable for the requirements of the age. For this 
reason, sometimes it is decided to continue the original function; sometimes 
refunctioning is suggested. 

Although there are many reasons that require the re-functioning of the 
buildings, these reasons can be grouped basically in two groups: 

- The building loses its original function,
- The building is outdated in terms of function (Altınoluk, 1998).

Along with the reasons mentioned above, historical-cultural factors, 
environmental factors and economic reasons are also effective in the decision 
to refunction. This is the case in every design made for humans; it is closely 
related to the expectation of the individuals to have the capacity to meet the 
quality of life, health, safety, comfort and social welfare at the highest level, 
and of course, the economic needs of the person (Akyıldız ve Olğun, 2020a). 
“Energy efficiency” is one of the most important economic inputs between the 
repair and evaluation of an old building or the construction of a new building 
that will perform the same function. In this case, while the new building needs 
an ‘energy intensive’ work, the re-functioning of an old building appears as 
a ‘labor intensive’ process. In this sense, making research, planning, design, 
application, management, promotion and marketing a healthy organization in 
a wide framework ensures the emergence of economically efficient practices 
(Ünansal, 1995; Altınoluk, 1998). 

There are many examples of buildings that have been preserved with their 
original function in order to ensure that the conservation works are permanent, 
to ensure their sustainability, and to create a conservation-use balance. Some of 
them are monumental structures. The most well-known of these structures, of 
which there are many examples in Turkey, are the mosque structures designed 
by Mimar Sinan. The structures called ‘selatin mosque’ and built in the name of 
the Ottoman sultans, especially the Süleymaniye Mosque, have been preserved 
with their original functions (Figure 1). While these restored structures continue 
to be used for worship; on the other hand, it is used for tourism purposes and 
thus, it is also an intermediary in terms of economic income by promoting the 
Ottoman belief culture.
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(a)              (b)

Figure 1. General view of Suleymaniye Mosque  (a) and a view during 
restoration (b) (URL 3 (a); personal archive, 2009 (b))

Considering the conservation practices made in recent years, it is seen 
that tourism-oriented studies have increased in order to ensure sustainability 
and increase economic return (Akyıldız and Olğun, 2020b). From this point, 
practices such as repairing historical buildings in a way that does not contradict 
their original characteristics, changing their function and opening them up for 
reuse are becoming more and more common. One of the most common examples 
of this situation is the re-use of civil architectural works, which are located in the 
historical textures that come to the fore as touristic, as accommodation structures. 
It is known that there are examples of this in many parts of the world and in 
Turkey. In this respect, Taşkıran Mansion and Zerde Mansion located in Ankara/
Beypazarı can be considered as residences that are used for accommodation 
purposes without making decisions contrary to the original functions of the 
buildings (Figure 2, Figure 3).

  
(a)             (b)

Figure 2. The exterior (a) and interior (b) of the re-functionalized Zerde 
Mansion traditional building, Ankara/Beypazarı (Personal archive, 2022)
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        (a)              (b)

Figure 3. The exterior (a) and interior (b) of the re-functionalized Taşkıran 
Mansion traditional building, Ankara/Beypazarı (Personal archive, 2022)

As it is preferred in protection applications and economically positive; 
another practice that ensures that the original values of historical buildings are 
accurately reflected is the re-functioning of these buildings with the function 
of museums. In this way, in this context, which attracts attention especially in 
terms of cultural tourism, economically self-sufficient structures are revealed; at 
the same time, it is ensured that the protection is sustainable. Ankara Ulucanlar 
Prison is one of the most striking examples of the structures that have been 
functioned and protected as a museum for this purpose. The building, which 
has a great richness especially in terms of ‘memory value’, has been registered 
as the architectural heritage of the Republican Period of Turkey and has been 
re-functionalized as a museum (URL 4) (Figure 4).

  

        (a)             (b)
Figure 4. A ward (a) and its courtyard (b) exhibited as a museum in  

Ankara Ulucanlar Prison (Personal archive, 2022)

Conservation practices are economically sustainable; At the same time, it 
is possible to see many different examples, apart from the examples given above, 
regarding the implementation of structural and functional implementation with 
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minimum cost and energy/labor. In this context, conservation and restoration 
works, from the first stage of the process; In fact, it can be stated that historical 
buildings are closely related to the concept of economy since the first design and 
construction dates.

4. Conclusion

Architecture is a field of study in which economic actions are intense, from the 
design stage to the process of completing the life of the building and destroying 
it in any way. As a part of architecture, the protection of structures and building 
groups also includes detailed applications that require multi-faceted and 
multi-disciplinary work. This aspect, the economic effects and returns of the 
studies are undeniable. The conservation-economy relationship emerges as 
an important issue that needs to be taken into account and evaluated from the 
design stage, when the existence of structures begins. Many application forms 
have been developed regarding this relationship. Two main applications that 
stand out among these are protection and re-functioning with original function. 
The economic advantages of both applications can be listed as follows:

- Conservation of the buildings with their original function provides a 
great economic savings, especially if the users continue their existence. These 
applications, which are generally carried out without the need for a major spatial 
change, also help the historical buildings, which are directly related to the 
economic data, to survive.

- Conservation of the buildings by re-functioning, if applied without 
making any changes contrary to the original, ensures keeping up with the times 
and thus the emergence of sustainable works. Thus, successful conservation 
practices can be made, especially in cooperation with increasingly developing 
industries such as tourism.

- Conservation of buildings with their original function or refunctioning, 
taking into account economic inputs and outputs, also contributes to the 
development of conservation awareness. Thus, historical buildings are not an 
‘economic burden’; it is seen that if they are protected correctly, they will be 
considered as an ‘economic resource’ and it contributes to the reduction of 
prejudices on this subject.

As a result, in the study, first of all, the relationship between architecture and 
economy; as a part of this, it has tried to reveal how important the conservation-
economy relationship is. In this sense, by emphasizing the economic inputs, 
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outputs and benefits of conservation studies; it is aimed to contribute to making 
an accurate assessment with examples from the positive practices carried out in 
Turkey and to the formation of conservation awareness.
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1. Introduction

Anatolia has hosted many civilizations throughout history. Unique 
historical structures bearing the cultural traces of these civilizations 
and civilizations have survived to the present day. Traditional houses, 

which form an important part of historical buildings that have preserved their 
architectural character and identity, serve as a cultural bridge between the past 
and future generations. Traditional residences; shaped according to the social, 
cultural and environmental norms of the period and the region in which it was built, 
it has survived to the present day in change and transformation(Akyıldız,2021). 
This transformation-change process has formed the social memory and the 
urban memory over time (Sarışın and Özbudak Akça, 2022). Traditional houses 
are forefront of the original structures created by the interaction of culture-
behavior-space. In this context, the spaces that make up the traditional houses 
and surrounding textures of the spaces; They have become not only physical 
needs such as shelter, rest and protection, but also an important social element 
that enables people to interact and shape the built texture (Büyükmıhçı, 2005). 
Traditional residences; Architectural features such as building materials, 
ornamental features, and construction techniques vary according to the period, 
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region, craftsman, climate and cultural environment(Akyıldız, 2020). For this 
reason, every architectural element of traditional houses, from the macro scale 
to the micro scale, from the street texture to the house facade, from the window 
to the door and window details, even to the decoration and wiping detail, has a 
style and identity.

Harput, which is located at the intersection of historical trade and caravan 
routes along with its geopolitical and geographical features throughout history, 
has always had an important position. The Harput region, which is described 
as a Castle City due to its defense and protection features, has hosted many 
civilizations (Tunçdilek, 1986). Harput region; in addition to monumental 
structures such as inns, baths, mosques, castles, it is an important cultural 
heritage value in terms of traditional residential architecture and texture. The 
Harput region, which was an area of intense use until the 19th century, started to 
lose its charm from this date. The traditional housing and street texture, which 
was formed by shaping according to the social, cultural and economic norms 
of the period, suitable for the topographic structure of the region, disappeared 
after the people moved to the center after 1900 years. In this context, Kaya 
House, Fehmi Baran House I, Fehmi Baran House II, Hüseyin Şaşkın House and 
Ahmet Ekşi Houses, which are called row houses in the entrance area, which 
have preserved the traditional street texture in the Harput region, were evaluated 
as the study area. In the study, it is aimed to numerically determine the fractal 
dimension values of the street texture, facade, bay window (overhang) and door 
elements of the original Harput Row Houses, which have partially preserved the 
organic street texture, by fractal analysis method. As a result of the evaluations, 
it has been understood that the traditional housing texture and architectural 
elements reflecting the cultural and historical identity of Harput have a similar 
fractal dimension and style. Thus, it has enabled us to compare the street texture 
of Harput Traditional houses, which reveal the architectural style and character 
of the period, and the fractal dimension values of the elements. It is thought that 
the study will form a base for other studies.

2. General Information About the Harput Region

Harput, which stands out with its historical and cultural richness, has been a 
permanent settlement and attraction center due to its location on important 
trade routes, its topographical and geographical features and close proximity to 
water resources. Harput was established on a plateau in the south of the Upper 
Euphrates and surrounded by the Euphrates and Murat rivers (Şengün 2012; 
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Tonbul 2013). In the past, an attitude was often followed in the positioning of 
cities according to security and defense status. In this period, people continued 
their lives by gathering in safe areas and thus they formed settlements in the 
form of ‘castle cities’ with sheltered settlements. In this context, the Harput 
region is described as a fortress city in terms of its protection and defense 
features (Tunçdilek, 1986; Tonbul and Karadoğan, 1998). Harput Castle, located 
in the east of the Harput region, is surrounded by walls in harmony with the 
topography. The connection of the walled city of Harput with the outside was 
carried out by the Mountain Gate in the west, the Hüseynik Gate in the south, 
and the Meteris Gate in the north. The Harput region is located on a sloping area 
and the structures created in the process have an organic texture in harmony with 
the topography (Öztürk, 2021).

According to the available information, the oldest dates of the Harput 
region are BC. It dates back to the Huri Period, which dates back to 2000 BC. 
After the Huris, the region came under the rule of the Hittites, then BC. Since 
the 9th century, the Urartians have dominated the region. The Harput castle, 
which is still standing today, bears the traces of the Urartian Period. The Harput 
region has a history of 40000 years (Elazig Municipality, 2006). Harput, which 
hosted different civilizations in the process; It houses cultural and architectural 
works belonging to Akkoyunlu, Seljuk, Ottoman and Republican Periods. These 
works include historical and cultural assets such as protected areas, caves, inns, 
baths, traditional houses, mosques, churches, caravanserais, tombs, mausoleums 
and castles (Ata, 2002).

Figure 1: Harput Region in the Ottoman Period (Url-1)
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In this context, Harput has an important position in terms of historical and 
cultural environment and diversity. In addition to the archaeological site, the 
Harput region includes historical and monumental structures such as bridges, 
mosques, tombs, churches, and baths, as well as traditional residential buildings. 
These structures are generally concentrated in the central region.

The Harput region has always maintained its strategic importance 
throughout history, but recently, due to military, economic and natural reasons, 
most of the population in Harput has settled in today’s city center and the 
region has lost its importance over time. Local people demolished their houses 
in Harput to build their new houses on the plain and used these materials, so 
many historical civil structures in the Harput region were destroyed (Sevin et 
al., 2011). Today, Harput is an authentic tourist area where there are cultural, 
artistic and historical buildings and archaeological remains. Apart from the 
monumental structures that can convey the cultural and social texture traces of 
the period until today, few traditional residences have remained. Unfortunately, 
apart from the row houses at the entrance of Harput, there is no structure that 
reflects the traditional street texture.

3. General Information About Harput Traditional Houses

In the Ottoman period, entrances to houses and courtyards were made through 
the organic and narrow streets created by traditional houses. While there 
are places such as barns, warehouses and cellars on the ground floors of the 
buildings; On the upper floors, the sofa and the rooms opening to the sofa and 
the kitchen are located (Aytaç, 2004). Historical residences generally consist of 
ground and upper floors. In some houses, it was located in the rooftop spaces. 
In this respect, the traditional houses of Harput and Hüseynik bear the traces 
of the traditional houses of the Ottoman Period (Karakaş, 2008). In addition, 
the traditional houses in the Harput region are positioned in harmony with the 
topography so that they look over each other according to the sun and the view. 
Traditional houses, which are generally modest, are shaped according to the 
economic and cultural conditions of the users (Sevin et al., 2011).

Considering the plan setups of the traditional houses in the Harput region, 
it is thought that they were built in the XIX century. Traditional Harput Houses 
are generally two-storey and sometimes consist of mezzanine floors in harmony 
with the topography. Courtyards, barns, barns and service areas are located on 
the lower floors of traditional houses. Living spaces are located on the upper 
floors. With the effect of privacy and spaces, the ground floors are darker, while 
the upper floors have lively and rich facades (Elazığ Municipality, 2006).
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Figure 2: The Harput region shows traditional dwellings and bastions (Url-2)

The traditional houses, which are positioned in harmony with the 
topography, are kept small in order to warm up better in winter. The selamlık 
rooms, which form the main rooms of traditional houses, are generally located 
on the front façade by making overhangs to increase the connection with the 
street. The windows of these rooms were made larger. The projections made in 
these rooms vary according to the condition of the ground floor. For example, 
the room on the ground floor, which is on a sloping place according to the 
topography, provides the formation of clear spaces by protruding from the saw 
(Karaman, 2010). The facades of the houses are enriched by making cantilevers 
on the parts facing the street. In traditional houses, architectural elements such 
as overhangs, side panels, door windows and jambs have brought movement to 
the front facade.

Figure 3: Shows the protruding facades of traditional houses in Harput.
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The historical Harput region has lost many of its traditional residences. 
When we look at the houses that have survived to the present day and the data 
obtained, the facades of the houses are divided into two as protruding and non-
extruding types. The foundations of the houses were shaped according to the 
slope of the land. In traditional houses, arches made of wood or stone materials 
are generally preferred to pass the openings (Kahraman, 2010).

In traditional Elazig Houses, plan arrangements with inner and outer 
sofas are generally encountered, while in some single-storey houses, the sofa 
arrangement is not encountered. In this respect, the number of houses without 
a sofa and a middle sofa in Elazığ houses is very few compared to the house 
setup with an inner sofa and an outer sofa (Aytaç, 2004). Sofa has an important 
position in traditional Harput houses when looking at the space setups. The sofa 
functions as a gathering area as well as providing the connection between the 
spaces. Sofa spaces in Elazig houses were made wide and spacious, a part of 
the sofa was built on the facade, enriching the facade and strengthening the 
connection with the street. In Elazig houses, there are generally interior sofa 
and exterior sofa plan setups. The rooms of the houses are similar in size, and 
the head rooms are usually larger. The rooms have architectural elements such 
as sofas and cabinets, which are shaped according to the conditions and needs 
of the period.

Figure 4: Ground floor and upper floor plan of Hacı Kerim Sunguroğlu 
Mansion (Öztürk and Coşkun, 2014)

The upper cover of the buildings were designed as flat roofs and they were 
transformed into roofed structures over time. The main building material of 
these structures, where Elazig houses are viewed; It seems to be made of stone, 
adobe and wood. The foundations of the traditional buildings and the walls up to 
the basement level were built of stone. While the load-bearing walls were built 
with mudbrick material, the interior and partition walls were generally made 
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with the wicker technique. Since the main building material in traditional houses 
is made of a material such as adobe, which requires maintenance and is not 
resistant to the destructive effects of the external environment, buildings older 
than 100-150 years are not common. For this reason, Harput traditional houses, 
which have survived until today, provide information about the cultural, social 
and architectural style of the period (Yaşar, 1992). Generally, the decorations in 
the buildings are made by using geometric and floral motifs in the ceiling areas 
of the main rooms and architectural elements such as cabinets, closets, stoves in 
the rooms (Karakaş, 2008).

Figure 5: A view of Harput Row Houses before restoration (Sevin et al., 2011)

Another feature of Harput traditional houses is the presence of hawks 
located in different configurations on the street and street-facing facades. While 
there are usually three windows on the front facades of the overhangs, there is 
one window on each side. Architectural elements such as overhangs, doors and 
windows in traditional houses add richness and diversity to the facade. In this 
respect, attention has been paid to privacy while increasing the visual connection 
with the street, thanks to the fact that the ground floor is more massive in 
traditional residences, the overhanging and large windows of the upper floor. 
Harput traditional houses, which are harmonious with the topography, shaped 
according to privacy and the cultural and social norms of the period, have 
gained identity with their unique architectural setups. The street texture, which 
has a narrow and sloping structure, has developed in an organic form in the 
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process. While the traditional Harput houses were around 60 in the 1980s, only 
10 remain today(Öztürk and Coşkun, 2014). Although it has lost its texture to 
a significant extent until today, it is still possible to encounter organic street 
texture traces. Within the scope of the study, the Rock House, Fehmi Baran 
House I, Fehmi Baran House II, Hüseyin Şaşkın House and Ahmet Ekşi Houses, 
which constitute the traditional house and texture of Harput, were discussed.

4.  Method Used in the Study

Fractal geometry provides comparison by objectively measuring the 
organization principle and character of a space or surface, the relationship 
between elements and the richness of details. The fractal analysis method is 
used to analyze the complexity of the forms that appear irregularly, whether 
in the natural or the built world. This method is an important tool that enables 
the comparison, interpretation and numerical evaluation of forms and objects 
and their characteristic features. In this respect, traditional houses and textures 
shaped and transformed according to the social, cultural and physical norms of 
the period; What kind of style and form it has has been demonstrated numerically 
in fractal dimension.

4.1.		 Fractal	Dimension	Analysis	Method

The concept of fractal emerged with the chaos theory. The term fractal, derived 
from the Latin word “fractus” meaning ‘shattered’ or ‘broken’, was first used 
by mathematicians Mandelbrot and Given (1983). Mandelbrot and Given 
preferred the concept of fractal to describe nature-specific fractures, protrusions, 
indentations, complex, knotted shapes. In this context, the most important 
characteristic features of fractals are; It is the result of repetitions, self-similarity, 
being independent of scale, as well as irregular shapes that can be defined by a 
parameter called cross-section size (Gleick 2003; Gözübüyük,2007).

Figure 6: A fractal pattern resulting from repetitions (Frame et al., 2005)



EVALUATION OF TRADITIONAL HOUSING FACADES BY FRACTAL . . .     21

Fractal geometry; It emerges as a mathematical fiction consisting of 
complex, self-like fictions and continuous details that can be easily perceived by 
people in an order (Bovıll, 1996). For example, it shows the continuity of forms 
that occur naturally and in a certain rhythm and order, such as topographical 
formations, river flood levels, formation of leaves and branches. Thus, fractal 
geometry can evaluate all kinds of objects by describing them mathematically 
and provides an opportunity to examine the designed compositions from general 
to detailed.

4.1.1.	Calculation	of	Fractal	Dimension	Box	Count	Method

The concept of fractal dimension has been used since the 1980s, and it has 
been used in not analyzing the natural and built environment by using different 
calculation methods (Ostwald, 2001). Fractal geometry, especially in the 
architectural sense; It is preferred to obtain and compare the texture of a building 
or urban scale structures (Kanatlar, 2012). The fractal dimension method is 
an important measurement method for revealing the connections of items 
that have similar or different properties. The fractal analysis method, which 
provides important conveniences and benefits in many areas, is an easy and 
understandable technique that enables the measurement of textures at a spatial or 
environmental scale (Erdoğan, 2015). In this context, the box counting method 
for calculating the fractal dimension; It is preferred as the most widely used 
mathematical method to measure the approximate fractal value of an object or 
texture, taking into account the richness of detail and repetitions in the analyzed 
fiction(Kanatlar, 2012).

Box Counting Method; In particular, the box counting method is used 
because it is possible to define and evaluate the architectural fictions numerically. 
Thanks to this method, it is possible to examine either grouped objects or 
individual objects. Thanks to this method, the physical and characteristic 
features of architectural constructions are reduced to numerical values, and it 
provides the opportunity to compare and evaluate other constructions through 
numerical expressions (Zarnowiecka, 1998). It is especially used to measure the 
fractal dimension of two-dimensional fictions.

In this method, the grid grid system is placed on the objects whose fractal 
size will be calculated. Then, the dimensions of the squares that make up the 
grids are reduced by half in each cycle. Frames with data in each cycle are 
counted. The fractal size of the object to be evaluated is calculated by applying 
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the formula below according to the ratio of filled boxes and spaces (Frame et 
al., 2005).

D= (log(a)-log(b)) /(log(c)-log(d))
D: Fractal Value,
a: number of full cans counted in the next cycle
b: number of filled boxes counted in the previous cycle
c: number of boxes in the bottom row in the next cycle
d: the number of boxes on the bottom line in the previous cycle (Bovıll, 

1996; Ediz and Çağdaş, 2005).

Figure 7: An example showing the shrinkage rates of the grids,  
filled boxes and empty boxes for each cycle of the evaluated  

object (Vaughan and Ostwald, 2010)

The fractal dimension value of the object, which is evaluated using the box 
count method, is between 1 and 2. When this value is close to 1, it is accepted as 
an indicator of simplicity and simplicity, and when it is close to 2, it is an indicator 
of richness and complexity in detail. Thanks to this method, it is ensured that all 
kinds of objects or textures formed by objects can be numerically extracted from 
the differential dimension value. Thus, it allows evaluation and comparison 
between the fictions in the presence of mathematical numerical data.

5. Evaluation of Traditional Harput Houses by Fractal Analysis Method

Traditional houses have survived to the present day by being shaped and enriched 
according to the social, cultural and physical norms of the period in which they 
were built. In this respect, traditional houses and the textures they create are 
important examples of cultural heritage that reflect the unique architectural style 
and characteristics of the region in which they are built, and transfer them to 
future generations. It has an important position in the context of being the first 
settlements of Elazig in the Harput region chosen as the study area. It has hosted 
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many civilizations and civilizations throughout history. Important monumental 
and traditional building examples bearing the traces of this civilization and 
civilizations have survived to the present day. However, in recent years, the 
Harput region has lost most of its traditional texture. For this reason, Burcu 
Kaya House, Fehmi baran House I, Fehmi Baran House II, Hüseyin Şaşkın 
House and Ahmet Ekşi House, which are Harput row houses that have preserved 
their traditional texture as a study area, have been evaluated.

Figure 8; 1) Burcu Kaya House, 2) Fehmi Baran House I, 3)  
Fehmi Baran House II, 4) Hüseyin Şaşkın House and 5)  

Ahmet Ekşi Houses bird’s eye view (Url-3)

Harput is one of the best examples of traditional housing culture in terms 
of plan setups and facade features of row houses positioned adjacent to the 
topography in harmony with the topography. Except for the Burcu Kaya house, 
the street façade of the buildings, which consists of two floors, is enriched with 
architectural elements such as overhangs, doors and windows. The ground floors 
are more massive than the upper floors. Today, the buildings undergoing repairs 
have been re-functionalized by serving different purposes. In this respect, it is 
aimed to examine the unique street texture created by these rows of houses and 
the architectural elements that enrich the facade separately.
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Figure 9: Ground floor plans of Burcu Kaya House, 2) Fehmi baran House I, 
3) Fehmi Baran House II, 4) Hüseyin Şaşkın House and 5) Ahmet Ekşi Houses 

(Öztürk and Çoşkun, 2014; Polat, 2022).

Within the scope of the study, it is aimed to evaluate the street texture of 
traditional houses and architectural elements such as facades, bay windows and 
doors by fractal analysis method. Thus, evaluations and comparisons were made 
by calculating the fractal dimensions of architectural elements such as facades, 
bay windows and doors towards lower scales with the texture formed by the 
structures.

Street Texture:

Grids were created for each cycle to evaluate the street pattern of Burcu Kaya 
House, Fehmi baran House I, Fehmi Baran House II, Hüseyin Şaşkın House and 
Ahmet Ekşi Houses using the box counting method.

Figure 10: Cycle stages showing the box counting method calculation of the 
tissue formed by the Harput Kaya House, Fehmi baran House I, Fehmi Baran 

House II, Hüseyin Şaşkın House and Ahmet Ekşi Houses.
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The street texture was divided into grids step by step and fractal dimension 
calculations were made. In this context, fractal dimension values were calculated 
by counting the filled and empty boxes in each cycle, using the formula specified 
in section 3.1.1. These operations were carried out sequentially and when 
the intervals of fractal values approached each other, the fractal value of the 
evaluated object emerged. As a result of the evaluations, the number of full-
empty boxes, cycle values and fractal dimension value for each cycle of the 
street texture are shown in the table below.

Table1: It shows the fractal dimension value of the street facades of Harput 
Rock House, Fehmi Baran House I, Fehmi Baran House II, Hüseyin Şaşkın 

House and Ahmet Ekşi Houses.

Circuit Total 
Number of 

Boxes

Number of 
Full Boxes

Number 
of Empty 

Boxes

Number of Boxes 
in the Bottom Row 

of the Grid

Fractal 
Dimension

1. Circuit 40 25 15 8 -

2. Circuit 160 83 77 16 1.73

3. Circuit 640 273 367 32 1.71

4. Circuit 2560 751 1089 64 1.46

5. Circuit 10240 1990 8250 128 1.41

As a result of the evaluations, the fractal dimension value of the street 
texture formed by the houses was determined as 1.41.

Facede:

In the next process, the fractal dimension of the façade of Fehmi Baran I House 
was started to be evaluated among the row houses whose facades were evaluated. 
In this context, the cycle stages of Fehmi Baran I House created by box counting 
method were calculated.
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Figure 11: It shows the cycle stages showing the box counting method 
calculation of the facade of Fehmi Baran I House.

At this stage, the fractal dimension was calculated for each cycle by 
dividing the house facade into grids. By counting the filled and empty boxes in 
each cycle, fractal dimension values were determined by means of the formula 
specified in section 3.11.

As a result of the evaluations, the number of full-empty boxes, conversion 
values and fractal dimension value for the façade of Fehmi Baran I House are 
shown in the table below.

Table 2: Table: It shows the façade fractal  
dimension value of Fehmi Baran I House.

Circuit Total 
Number of 
Boxes

Number of 
Full Boxes

Number 
of Empty 
Boxes

Number of Boxes 
in the Bottom 
Row of the Grid

Fractal 
Dimension

1. Circuit 12 12 0 3 -
2. Circuit 48 43 5 6 1.84

3. Circuit 192 114 78 12 1.41

4. Circuit 768 292 476 24 1.36

As a result of the evaluations, the façade fractal dimension value of Fehmi 
Baran I House was determined as 1.36.

Bay Window:

In the next process, the fractal dimension value of the bay window, which is 
an important architectural element of the façade of Fehmi Baran I House, has 
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been calculated. In this context, the fractal dimension of the room-length bay 
window, which is located on the street facade of the house and adds richness and 
characteristic features to the facade, has been evaluated. Grids were created for 
each cycle to evaluate the bay window using the box counting method.

Figure 12: It shows the cycle stages showing the box counting method 
calculation of the bay window on the street front of Fehmi Baran I House.

At this stage, the bay window element was divided into grids and fractal 
dimension calculation was made. By counting the filled and empty boxes in 
each cycle, fractal dimension values were determined by the formula specified 
in section 3.11.

As a result of the evaluations, the number of full-empty boxes, conversion 
values and fractal dimension value for the bay window element of Fehmi Baran 
I House are shown in the table below.

Table 3: It shows the fractal dimension value of the bay  
window on the street front of Fehmi Baran I House.

Circuit Total 
Number of 
Boxes

Number of 
Full Boxes

Number 
of Empty 
Boxes

Number of Boxes 
in the Bottom 
Row of the Grid

Fractal 
Dimension

1. Circuit 16 16 0 4 -
2. Circuit 64 39 25 8 1.29

3. Circuit 256 94 162 16 1.27

4. Circuit 1024 205 819 32 1.12
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As a result of the evaluations, the fractal dimension value of the bay 
window element of Fehmi Baran I House was determined as 1.12.

Door detail:

In the next process, the fractal dimension value of the door detail on the street 
facade of Fehmi Baran I House was calculated. In this context, fractal dimension 
evaluation was made by using the box counting method of the door, which is 
located on the street facade of the house and created a decorative layout with 
stone materials.

Figure 13: It shows the cycle steps showing the box counting method 
calculation of the facade door detail of Fehmi Baran I House.

At this stage, the fractal dimension was calculated by dividing the door 
detail into grids. By counting the filled and empty boxes in each cycle, fractal 
dimension values were determined by means of the formula specified in section 
3.1.1.

As a result of the evaluations, the number of full-empty boxes, conversion 
values and fractal dimension value for the door detail on the facade of Fehmi 
Baran I House are shown in the table below.
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Table 4: Shows the fractal dimension value of the door detail of Fehmi Baran 
I House

Circuit Total 
Number of 
Boxes

Number of 
Full Boxes

Number 
of Empty 
Boxes

Number of Boxes 
in the Bottom 
Row of the Grid

Fractal 
Dimension

1. Circuit 12 10 2 3 -
2. Circuit 48 30 18 6 1.58
3. Circuit 192 82 110 12 1.45
4. Circuit 3072 183 585 24 1.15

As a result of the evaluations, the fractal dimension value of the door 
element of the House of Fehmi Baran I was determined as 1.15.

As a result of the analyzes made, the fractal dimension values of the street 
texture formed by the row houses, the facade, bay window and door elements of 
the Fehmi Baran I House were determined. These values are presented in detail 
with tables.

6.  Discussion and Conclusion

Traditional houses that are shaped according to variable norms such as 
the region, period, master, climate and cultural environment; It has unique 
characteristics and diversity in terms of building material, space setup, façade 
features and positioning. In this context, traditional houses that have preserved 
their architectural characteristics and style; It provides data about the cultural 
and social identity of the region in which it was built. Houses in Eastern Anatolia 
have different plan typology and material properties compared to other regions 
due to environmental effects such as climate and topography (Arseven, 1983). 
Harput traditional houses have various plan typology, space setup and façade 
features created by the masters and workers of the period in which they were 
built.

The rhythm, repetition and continuity created by all kinds of formal 
differences such as doors, windows, overhangs, eaves, moldings that form and 
enrich the facades of buildings positively affect the fractal geometry of the 
building. On the other hand, fractal values of façades with plain, standard and 
minimum details are negatively affected (Akbarıshahabı, 2017). Hillier and 
Hanson (1984) argued that the most important objects reflecting the culture and 
identity of societies are architecture and urban organizations. By examining the 
spaces and structures created by different societies, it can be analyzed culturally 
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and socially about those societies. For example, characteristic features such as 
the closed or open structure of the built city texture, the formation of the street 
texture, and the facade features provide information about the cultural and social 
data of that region.

In this respect, Harput traditional houses, which reflect the characteristic 
style of the period that have survived to the present day, shaped by the social, 
cultural, economic and environmental factors of the period; The fractal 
geometries of the facades and architectural elements of the Harput Rock House, 
Fehmi baran House I, Fehmi Baran House II, Hüseyin Şaşkın House and Ahmet 
Ekşi Houses were numerically revealed. As a result of the evaluations, the fractal 
dimension values of the facades and architectural elements of traditional houses 
were determined as follows.

Table 5: Fractal dimension values of the evaluated houses

Street texture Facede Bay Window Door Detail
1.41 1.36 1.12 1.15

As can be seen in the table above, as a result of the evaluations made, 
the fractal geometry value of the street texture, facade, bay window and door 
architectural elements of the traditional houses were found to be close to plain 
and compatible with each other. While street texture has the richest and most 
complex geometry, that is, high fractal value, among the evaluated items; It is 
understood that the bay window element has a plain, that is, low fractal value. 
Thus, the characteristic facade and architectural form and character of Harput 
Rock House, Fehmi baran House I, Fehmi Baran House II, Hüseyin Şaşkın House 
and Ahmet Ekşi Houses, which reflect the city’s memory and identity, have 
been numerically revealed by fractal analysis method. It has been determined 
numerically what kind of fractal similarity the texture and architectural elements 
created by the traditional houses of Harput have among themselves. Thus, it 
is aimed to help in the evaluation and comparison of the traditional houses in 
this region or in the nearby region in the light of the numerical data about the 
traditional house identity of Harput and to make a positive contribution to the 
protection of the structures.
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1. Introduction

Land rent has long been debated under classical, neoclassical and political 
economy schools of thought. These perspectives laid the foundations 
of the nature of land rent, studied the mechanisms through which it is 

produced and its function in the economy, or discussed the need for government 
intervention for a just redistribution of it. Along with the increase in the rate of 
urbanization, the interest has gradually shifted from agricultural land rent to 
urban land rent.

Urban land rent cannot be examined as such without considering the 
effects of policy interventions on its formation. While theoretically, urban 
policy interventions are tailored to deal with land market failures and the 
unjust nature of land rent; urban planning interventions, which may be the most 
direct intervention on urban land, bring out new potential rent levels across 
space through the provision of relative advantages or disadvantages to certain 
locations. To deal with this, value capture instruments have been developed 
to return socially created value to the collective benefit of the society. Over 
time, applications of value capture policies have evolved on a complimentary 
motivation of creating value and capturing it for (local) state finance, which is 
debatable to the extend they contradict with other urban policy objectives. 

1 This chapter is based on  MA Thesis titled, A comprehensive study of  Land Rent, Value Capture 
and Local Government Finance , submitted to Institute of Housing Studies (IHS), Erasmus 
University Rotterdam in 2006.
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This study aims to represent land rent theories, public policy interventions 
and value capture practices relatedly to shed light on value capture approach in 
urban policy. Firstly land rent theories are elaborated, followed by a justification 
of urban policy and its intervention to land markets.  Finally value capture 
approach is introduced with critical remark on its revenue generation concern. 

2.  Theories of Urban Land Rent 

Land rent has become an object of theoretical interest starting with the writings 
of mercantilists in the 17th century, and the Physiocrats2 in the 18th century 
(Keiper, 1961) It was with Adam Smith that the analysis of land rent became the 
central object of analysis for the first time, and in the beginning of 19th century, 
David Ricardo laid the foundations of land rent theory that evolved up to present 
day (ibid).

Ricardo defines land rent as “the portion of the produce of the earth which 
is paid to the landlord for the use of the original and indestructible powers of 
the soil3 (Ricardo, 1817). He explains that more land is allocated to cultivation 
to meet the increased demand born out with the development of society. The 
application of same amount of capital yields different returns on different land 
of different fertility. Ricardo assumes a progressive occupation of land from 
best to worst; the worst determining the market values of products. It ends up 
with an excess profit, a surplus, on better land, which is called rent, and which 
is transferred to land owner equalizing the profit rate for all capitalists. Worst 
land bears no rent as a result of competition with idle land (Fine, 1982).  Ricardo 
treats land rent as a means of distribution of surplus between the landlord and 
the investor; a transfer payment from the capitalist to landowner (Deak, 1985).  
Ricardo distinguishes the payments to land-itself (rent) and the payments to 
the investments on land (interest). For him, the abolishment of rent payments 
wouldn’t increase production, or reduce market prices, or increase real wages, 
but would just make some farmers (capitalists) more wealthy (Ricardo 1817, p. 
38). Ricardo points to unearned nature of land rent revenue:

“Both ground rents (urban land rent, apparently), and the ordinary rent 
of  land (agricultural land rent apparently), are species of revenue, which 
the owner in many cases enjoys, without any care or attention of his own 
(Adam Smith cited in Ricardo, 1817 in Shoup, 1950, p.80,)

2  Physiocrats is a school of economists existed in the late 18th century in France,  who recognized 
the power of collecting ground rent for public purposes. 
3  This type of rent is known as economic rent or differential rent.
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There are crudely two main lines of thought on land rent studies; neo-
classical perspective and political economy perspective. While the first tends to 
assume rent as a natural economic mechanism, the latter sees it as an historical 
phenomenon which is historically altered by human agency. 

From a political economy perspective, Marx’s conception of rent, that is 
differential rent, is in principle in line with that of Ricardo’s (Harvey, 1982), 
with some adjustments to Ricardo’s assumption of progressive occupation of 
land from most fertile to least fertile. Marx incorporates location as another 
reason for different returns on different lands. Location advantages of less 
fertile land might lead it to be taken into cultivation before the more fertile ones. 
Considering these arguments, Evans (1999) revises the definition of differential 
rent as existing at one location or site because of its better location, fertility or 
other attributes, deriving from the fact that it would yield higher profits than 
some other locations in the absence of any rent payment. Marx disputes the 
manner which Ricardo limits the definition of rent as a payment for the original 
and indestructible powers of soil. He claims that additional capitals invested on 
any land may alter the original and indestructible powers of soil and may increase 
output and the productivity. In other words, the powers of land are as much the 
product of history/human as they are of nature (Harvey 1982). He introduces 
a new category of differential rent II to include the investments made to land. 
Ricardo also had considered such possibility of making additional investment 
on existing land instead of taking new land in to cultivation, but he presupposed 
that investors would stop investing additional capitals at the point of average 
rate of profit, which had been determined by the worst land (Deak 1985, p.28). 
Contrarily, Marx states that some additional capital can further be invested until 
it yields less return than average, and until there is no rent. In such a case the 
worst land would be driven out of production, the production would increase, 
and overall price of production for society would decrease. Consequently this 
would increase either the real wages or profit rates. Nevertheless, Marx argues 
that, throughout time, it turns out very difficult to distinguish the effects of 
the flow of capital and the permanent effects of natural differences in fertility 
(Harvey 1985, p. 357). 

From a Marxist point of view, differential rent categories do not cover all 
aspects of rent phenomenon in capitalist economies. Landlords are not passive in 
the formation of rent as assumed by Ricardo. Marx borrows two other classical 
economy categories of rent, Absolute Rent and Monopolist Rent, to emphasize 
the connections between rent and private ownership. As defined by Evans (1999) 
the monopoly rent is the higher rent that can be obtained from a particular piece 
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of land because of the monopoly which the owner may have over the product 
of this land. Such a product must be distinctive, scarce and valuable-such as a 
vintage wine- so that the demand curve is inelastic and the product is therefore 
monopolizable. Marx characterizes monopoly rent as a deduction out of the 
surplus value produced in society as a whole (Harvey 1982, p.350). The other 
category; absolute rent, has created the greatest controversy among other rent 
types4 (Ball 1976) It is the minimum amount which landlords would accept as 
rent. Absolute rent is an explanation why there is rent even in the worst land 
which was said to bear no rent5. While absolute rent is related to monopoly of 
all landlords, monopolistic rent is related to the monopoly on a single product of 
a single landowner (ibid.). In both senses it is an unearned income owing to the 
original characteristics of certain land. Whether is it practical to distinguish the 
monopoly rent and absolute rent, especially in urban context is a debated issue 
(see Lipietz 1985, Jager 2003). Monopoly rent category is often used to cover 
both categories.

Externalities are  potential reasons for income inequity across urban 
space. Everything in the city affects each other (Lowry (1965) in Harvey 1973, 
p.59). An externality is materialized in rent through its absorbance by several 
plots and its transformation into consumer surplus. Consumer surplus can 
be explained by the relationship between use value and exchange value. The 
use value determines the amount of money that a consumer would be ready 
to pay for a plot or building regardless of its exchange value. The excess of 
use value over exchange value is called consumer surplus. In some conditions, 
for instance when there is monopoly in supply of a good, the surplus value is 
transformed to rent or profit, in the form of producer’s surplus. In this sense rent 
is formed within the relation of use value and exchange value, and, externalities 
have important effect in the formation of it. Similarly, Smith (1979) explains 
investment patterns at the urban scale with reference to the gap between actual 
rent and potential rent. When the disparity between the actual rent and potential 
rent is substantial, the rent gap provides the incentive for investment to return 
to the inner city (Bourassa, 1993), making it feasible for redevelopment or 
gentrification. This is given as the mechanism of uneven development at urban 
scale

4 Evans (1999) makes an elaborate presentation of theoretical discussions about the formation of 
absolute rent.
5  Marx recognizes situations where there is no rent but refers them as exceptional (see Evans, 
1999).
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Jager (2003) wants to reconcile the Ricardian view, which narrows down 
the role of rent to redistribution, and the Marxist view which treats land as a 
financial asset and a fictitious capital. Jager proposes an integrative theory and a 
dialectical conceptualization of rent stating that land rent is structured by urban 
space and at the same time structures urban space.  He develops an institutional 
embedding of land rent, and sees rent as a social relation in a wider context 
composed of some other institutions such as property laws, rent regulations, 
urban planning, taxes, etc. Jager points to the increasing role of monopoly rent in 
city center due to the competition for central locations, together with the growth 
of the service sector in cities.  According to Jager expansionary policies play an 
important role in formation of differential rent-1. For instance suburbanization 
policy brings about substantial amounts of differential rent increase. Besides, 
land use regulations, such as zoning and building restrictions are of decisive 
importance in the formation of differential rent 2. 

Neo-classical perspective sees land rent as the organizing mechanism of 
urban spatial development . At the beginning of 19th century, short after Ricardo, 
J.H. von Thünen developed the theory of location differential rent.  Neoclassical 
economics interprets all economic phenomena as aggregations of individual 
choices, which are motivated by profit maximization.  Similarly, according to 
von Thünen, various agricultural land uses bid for the use of land around a 
market place, and land is assigned to the highest bidder in each case (Alonso, 
1964). For every type of crop, there is a bid rent curve, which indicates how 
much the farmers are willing to pay for the land regarding the distance to the 
city (Brakman et al, 2001). Centrality and transportation are key elements in 
this theory, and the most distant land in cultivation yields no rent as there is no 
savings in transportation. Rent, in nature, is the residual, after the production 
and transportation cost is subtracted from the value of the product.  Alonso 
(1964) and Muth (1969) extended von Thünen’s model to urban land uses. 
These studies investigate the relation between land values and land uses within 
the city. Alonso’s theory assumes a flat-featureless plain where “distance” is 
the only physical factor  in a perfect land market with complete information 
and with no legal complexities,. He adopts bid rent function approach that was 
introduced by von Thünen, assumes a bidding process in which the highest 
bidder determines the price of a land. Each activity is assigned a bid-rent 
function, and the aggregated bid rent functions forms the rent gradient. The 
theory suggest a close relationship between density and rent;  the land values 
and the intensities of land-uses decline  as one goes further from central business 
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district to outskirts.  Neo-classical economists explain the growth of cities as a 
land rent function. They seek generalities across different cities and their pattern 
of growth. The social outcomes of such growth are out of their concern. 

Why	rent	matters

For Ricardo land rent’s unearned nature as a revenue should make it an item 
of taxation. As opposed to Ricardo, Marx doesn’t see land rent, wages, profits 
as separate functions. He shows the impracticality of taxing away land rent as 
the investments on of land intermingled in its value. However, monopoly and 
absolute rents are categorized as problematic as they are deductions out of the 
surplus value produced in society as a whole (Harvey 1982, p.350).

Henry George, who is an important figure criticizing the monopoly of 
land owner and the land rent, questions why wages decrease despite material 
progress, and concludes that no matter how high productive power goes, 
as long as the increase in rent keeps pace with it, neither wages nor interest 
could increase (George, vol.3, p. 171).  Henry George advocates that the rent 
of land should be taxed away from the private individual. He suggests a single 
tax on land, with no other taxes on wages or interest. He believes that the 
single tax, in broader sense, would raise wages, increase earnings of capital, 
abolish poverty, give employment, and relieve the other economic ills, through 
a massive redistribution of wealth (Rothbard 1997). From this stand point, 
if the public authorities fail to charge landowners for public benefits, every 
public improvement bestows unearned wealth on a few (Gaffney, 1968). In 
this formulation, private ownership could be sustained, but with a 100% tax 
on annual land rent (Wuensh et al. 2000).  While private owners could own 
the improvements, society could capture the site value. These ideas influenced 
the introduction of site value tax systems in several countries such as Canada, 
Australia, New Zealand, and in several African countries (Doebele 2002). These 
countries routinely value land, separately from building (Wuensh et al. 2000)6. 
Today, the land value tax and single tax theory has been modified so as to be a 
supplement to, while not entirely replacing, such taxes as the sales, income and 
other state local taxes (Wuensh et al. 2000).  

For neoclassical thinkers land rent is an organizing factor for the distribution 
of functions across city space. In a well-functioning land market, rents equate the 
demand and the available quantity of each quality of land, establishing a general 
equilibrium set of site rents (Adams et all 1968). In Clawson’s (1962) words:

6  For an elaborated study on land valuation techniques refer Wuensh et al (2000) 
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“If there is complete knowledge as to the time of future conversion, as to 
the value at that time, as to holding costs, and as to discount rate, then 
everyone would be in complete accord as to present worth. There would be 
no opportunity for speculative gain, because all future value would have 
been fully and accurately discounted into present value (ibid p. 250).”

However, neoclassical economists point to some market failures and 
the need for government intervention in the land markets. Klosterman (1985) 
mentions some market failures: 

1) Unwillingness of private sector to produce public or collective 
consumption goods, which are valuable to entire society, as they bear free-rider 
problem and a they are not cost recovering, 

2) Externalities or spill-over effects which are non-pecuniary and non-
priced effects of an element on other elements. The fixed location of land 
multiplies these effects.

3) Prisoners’ dilemma conditions, in which individual actions, costs or 
benefits contradicts with social ones in an urban context; 

4) Redistributive issues, where distribution of resources are far from Pareto 
efficiency7. 

To encapsulate, government interventions are needed to deliver public 
services, to balance the effects of externalities, and redistribute society’s 
scarce resources. As Micelli (2002) states, urban land rent and externalities are 
interrelated phenomena that planning policies propose to control through norms, 
standards and constraints. The manifestation of land rent as an unearned income 
and as a surplus value fit to be taxed on one hand, and the land market failures 
and the need for government intervention, on the other, lay the basis for the 
flourishment of value capture approach in planning policies. 

3. Value Capture Policy 

World Bank (1978) lists some possible ways of government interventions in the 
land markets within four categories:

1) A country’s land tenure institutions; the framework within which the 
land policy must operate in a country including ownership patterns and land 

7  equilibrium at which making one better of requires making one worse off in perfect competitive 
markets.
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tenure arrangements as private freehold, private leasehold, public freehold, 
public leasehold, communal ownership, etc.

2) Land use regulation including zoning, subdivision requirements, 
building codes, rent control, and other forms of administrative control including 
government permission or prohibition of private land uses.

3) Taxation of land or improvements to land including  general property 
taxation, site value taxation, betterment levies, land value increment taxes, 
public infrastructure charges, and the vacant land tax (ibid, p. 7). 

4) Direct government participation in the land market as a buyer, seller, 
landlord or a user of land via some instruments such as land readjustments, land 
banking, public private partnerships, etc.

In this framework, urban land policy aims at efficient, equitable, 
environmentally sound and sustainable land markets (Klosterman 1985).  
Similarly, World Bank (1978) proposes three general objectives for urban land 
policy; (1) Efficiency in use of land; that is allocation of land to its highest use 
value, including the social value of net external benefits or costs imposed by 
that use (ibid p.9). (2) Equity objective; that is about reducing any distributional 
inequities caused by the special characteristics of the urban land market. Land 
value increases resulting from public service benefits are either targeted on 
intended beneficiary groups, or captured by the government (ibid p.10). (3) 
Government revenue objective; that requires mobilization of resources by 
public authorities for urban services, either in the form of general revenue 
for providing area-wide services, or in the form of specific revenue to finance 
individual projects. 

In the International Congress on Urban Land Policy of 1981 held in 
Belgium, the main goal of urban land policy was stated as to minimize all 
problems related to land in the context of development (Aydoğanlı, 1996). In 
order to realize this main goal, three primary objectives are mentioned; 

1) to assist in the planning and plan implementation for urban development, 
2) to influence land price and profits on land in various ways and, 
3) to assist in realizing social justice in urban development. 
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Table 1 shows policy intervention categories and some related instruments. 

Table 1: Policy Instruments of public intervention

Intervention category Relevant   instruments

Ownership patterns & land 
tenure institutions

· private freehold
· private leasehold
· public freehold, 
· public leasehold 
· communal ownership, etc.

Land use regulation

· Zoning
· Subdivision requirements 
· Building codes, rent control
·  Some administrative controls i.e. government 

permission/ prohibition of private land uses

Taxation of land or 
improvements to land

· General property taxation
· Site value taxation
· Betterment levies
· Land value increment taxes
· Public infrastructure charges 
· The vacant land tax

Direct government participation
· Land readjustments
· Land banking 
· Public private partnerships, etc.

Source: By author based on World Bank, 1978

Some instruments listed in the table 2.2 are specifically tailored at capturing 
the socially created value borne by urban development. Value capture refers 
to the process by which a portion of or all land value increments attributed 
to the community effort are recouped by the public sector either through their 
conversion into public revenues via taxes, fees, exactions and other fiscal 
means, or more directly through on-site land improvements for the benefit of the 
community (Smolka and Amborski (2000). According to Offermans (2003), the 
basic principle of value capture is to return (a share of) the land value increments 
that would otherwise be retained by some other private actors other than the 
actors which are responsible for this value increase. 
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However, as stated previously there are ambiguities in valuing the land 
separately, with excluding the developments on it. Similarly, Edwards (1985) 
states that the distinction between the market for land rights and the market 
for rights over buildings is not functional, as it is not possible to split down the 
combined revenue from the disposal of a building in to its elements. On this 
ground, urban land can be handled in a different manner than agricultural land. 
Brown and Hepworth (2002), in their study on property tax system on Europe, 
adopted a definition of land including land itself with any fixture (buildings) 
attached to it and anything growing on it, as well as anything under the surface 
of the land (minerals)and any rights over the land crossing air space (ibid, p.2). 
In this perspective, serviced urban land can be taken as “produced”. Quantity of 
land per se may be finite, but supply of urban land is possible to be increased by 
providing urban infrastructure. From such a point of view several tax bases have 
been developed with regard to urban land. The dynamic nature of the urban land 
uses led various value capturing mechanisms to develop. Smolka and Amborski 
(2000) analyze value capturing instruments in two main headings: fiscal and 
regulatory. Fiscal category involves taxes and fees, and regulatory category 
involves basically in-kind contributions on site or off-site.

Fiscal instruments are composed of taxes and fees. Each community needs 
to make a policy decision for the cost of new infrastructure between charging 
directly the new residents or sharing the cost among all current residents via 
adoption of higher taxes (Carrión & Libby 2002). In other words a choice should 
be made between taxes and fees. The general purpose of taxes is to raise revenue 
for public goods and services provided collectively through state.  Subject to 
this general purpose, taxes may have a series of subsidiary objectives (Sandford, 
1992). For instance; they may have a social policy such as discouraging 
consumption of a commodity (for i.e. tobacco), or a distributive policy such as 
reducing inequalities. Respectively; land speculation and progressive taxation 
on vacant land, and land increment value taxation are relevant examples to two 
subsidiary objectives. It’s debated that property taxes are not mechanisms of 
value capture, as they are impositions with no counterpart. But, Smolka (2000) 
mentions that especially in North America, high property taxes are seen as a 
counter part for better public services. 

There are many variations of land tax systems with different names in 
different countries. In general sense, World Bank (1978) mentions several 
important tax bases: (1) land value alone; site value taxation (2) total value of 
land and buildings; general property taxation (3) Changes in land value or in 
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total property values, either when land is transacted or periodically assessed 
on unrealized gains; land value increment taxation, betterment levies, and 
special assessment. (4) the total value of land or total property value when it is 
transacted; real estate transfer taxes and (5) land area, footage, or some other 
physical rather than value measure of land; special assessments. 

Fees are the second category of fiscal instruments and are the most common 
way of value capturing. The fundamental difference between tax and fees lies 
in their purposes and the authority that impose them. A fee can be defined as a 
charge fixed by law for public services. Different than taxes, fees are usually 
imposed on the benefiting landowner. These are payments directly related to 
a specific public investment. Payments may be set as limited to cost of the 
investment; or beyond cost recovery all increments may be captured.  Power to 
tax and power to regulate fees have different constitutional and statutory bases. 
While taxes are revenue-generating measures, fees are regulatory measures. 
Thus, tax revenues can be deposited into a general fund and are available for 
general purposes. On the other hand, fees, in general, are used only for the 
purpose for which they were collected, and they are deposited to a separate fund 
(Adams, J.S. et al. 1999). 

To estimate the distributional impact of any tax or fee, its incidence must 
be estimated.  For most taxes it is probable that some part of the burden will 
be shifted to someone other than the individual who is legally obligated to pay 
the tax (World Bank 1978, p. 29).  Incidence of a tax and a fee is basically 
determined according to the characteristic of the land or housing market. Supply 
and demand elasticity affects the distribution of benefits and costs. For instance, 
in a housing market if consumers are not price responsive, in other words if 
demand is inelastic; the greater portion of the tax is paid by the consumer. On 
the contrary, if supply is inelastic then, the tax burden is born by producers.

Henry George cites site value taxation as the most just and equal of all 
taxes, because he argues that a tax on site rent cannot be shifted to anyone else 
than the landowner. It falls only upon those who receive from society a peculiar 
and valuable benefit, and upon them in proportion to the benefit they receive 
(George ,Book IX, Chapter 1). Similarly, Mills (George, 1879) stated that the 
‘taxation of rent merely diminishes the profits of the landowner, cannot be 
shifted on the user of land, cannot add to prices, nor check production. 

While taxes and fees are cash payments associated with revenue 
generation or cost recovery; the second category, regulatory instruments are 
mainly associated with urban development process and are usually practiced at 
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planning implementation phase. With these instruments community’s in-kind 
contributions are targeted, rather than monetary ones. Land readjustment, which 
is about assembling of parcels and allocating some ratio of it to common uses, 
is a major regulatory practice which delivers the cost of development to the 
bearers of the benefits. Transfer of development rights is another common 
practice, which is utile mostly in conservation areas, and which allows the use of 
a vested development right in another location to prevent further development 
on the originating parcel. There are a variety of planning instruments across 
different cities designed to accomplish urban policy goals.  Table 2 compiles 
some planning instruments applied in various countries,

Table 2: Value Capture Instruments

Fiscal Instruments 

Regulatory InstrumentsTax Fees

· Temporary tax rate

· Land value tax

· Two-rate tax

·  Progressive rent on 
vacant land

· Land speculation taxes

· Capital gains tax

· Tax increment financing

·  Heavy taxation of the 
development right, etc.

· Special 
districts

·  Special 
districts for 
business

· Special 
assessment

· Impact 
fees, etc

· Participation in plusvalias (added 
values)

· Bonus zoning or density zoning

· Inclusionary zoning

· Linkage

· Selling of building rights

· Certificates of building potential rights

· Transfer of development rights

·  Eminent domain/ expropriation right/ 
preemption right

· land banking

· land readjustment

· public private partnership

· concessions

· land leasing

· land price  freezing

· land assembly

· Land swaps, etc.
Source: Author based on Smolka& Amborski, 2000, and Offermans (2003),
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All instruments have more or less similar principles or motivations:

1. The cost of development is born by beneficiaries 
2. Community should participate in the benefits of development 
3. Public entities will participate in the increased values generated by their 

efforts their action related to urbanism

While acknowledging that the concept of value capture is about returning 
socially produced value to society, it is noteworthy that the term is often associated 
with innovative and specialized instruments aimed at increasing the efficiency 
of planning. The government takes a more active role with these instruments: It 
participates in the land market and becomes a buyer, seller, landowner or a user 
of land via some instruments. Furthermore these instruments allow for a dynamic 
policy making process including negotiations and participatory approaches. In 
some cases, urban planning policies intentionally form externalities to raise 
finance and then capture it. Tax Incremental Financing, for instance, is such an 
innovative instrument for internal financing, which captures the value increases 
attributable to new development to pay public improvements in a specific project 
area.  Bonus zoning or density zoning is another innovative instrument, which 
encourage private developers to voluntarily locate near to specific locations such 
as transit stations, city squares, etc. While developers get increased density and 
extra floor area ratios; the public authority raises revenue for the infrastructure 
from developer contributions (Amborski, Smolka 2000; Faber 2000 in Offermans 
2003). Another specialized instrument for fund raising is development rights 
auctioning, in which fix amount of density is put up for auction (Sims& Berry 
1999 in Offermans 2003). The highest bidder gets the development right. A 
similar value capture instrument is certificates of potential building rights which 
raises fund from a specified area benefited by a public investment based on the 
revenues generated by the auctioning of the certificates of building potential 
rights that are tradable in stock exchange (Biderman et al 2006). 

Value capture instruments are meant to serve objectives of urban policy; 
that are efficient allocation of resources, raising public revenue and ensuring 
equity for environmentally sound and sustainable land markets. Nevertheless, 
given the pressure of local economic development on local governments, there 
is a tendency of experimenting revenue raising instruments at project basis, 
at the expense of other objectives at a wider scale and time span. Focus on 
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efficiency objective for the sake of value capture policy may contradict and 
exclude other objectives. 

4. Conclusion 

Everything in the city affects each other and urbanization process goes hand 
in hand with externalities and rent formation. In free market conditions, it 
is discussed that externalities and urban land rent yield unearned income on 
individuals. Therefore urban policies intervene to lead urbanization process in 
line with public policy objectives. At this point, value capturing practices have 
emerged as policy instruments to return socially developed value to society. 

There are a variety of instruments specifically designed to capture land 
value increments engendered by urban planning interventions. Equipped with 
local governments’ authorities, value capture issue has become an experiment 
field for innovative approaches. In some cases, land rent is intentionally 
triggered by planning decisions to compensate for the expenses. For example 
development rights auctioning is such a tool that receives the highest benefit 
from a certain plot, by fictionally creating scarcity and exploiting monopolistic 
characteristic of that plot. 

Theoretically, value capturing instruments are supposed to serve overall 
land policy objectives, which are efficient allocation of resources, raising 
public revenue and ensuring equity. Efficient allocation of resources and raising 
revenue objectives may well be measured and met across several indicators. 
Nevertheless equity criterion has uncertainties about how it is defined or 
measured, and this makes it vulnerable to be abused. For instance, ensuring 
equity within the boundaries of a project area does not necessarily provide equity 
at a higher spatial scale, i.e. at the neighborhood level. Given the restructuring of 
industrial cities as service centers and increasing trend of partial transformation 
of cities rather than with comprehensive plans, critical evaluation of innovative 
value capture practices is crucial to sustain land policy objectives in a wider 
spatio-temporal span.
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1. Introduction

Global warming caused by the rapid urbanization and human effects 
observed worldwide has started to show its impact seriously. It has led 
to environmental problems (Rezafar, 2011). Buildings significantly 

impact the formation of these environmental problems with their energy 
consumption and the gases they release into the environment. Buildings are 
responsible for 24% of the carbon dioxide gas released into the atmosphere 
and 40% of the total energy consumption in the world (Url-1). In Turkey, 
similar to the world, buildings have an important share in energy consumption. 
Among these buildings, there are historical buildings in the existing buildings 
class. Historical buildings reflect the economic and social structure, cultural 
characteristics and lifestyles of different cultures that lived in the past (Gosling 
and Maitland, 1984) (Genç, 2022). However, today’s conditions have changed 
compared to the past, and different comfort needs have emerged. For this reason, 
it is of great importance to carry out the renovation and restoration applications 
in historical buildings, taking into account today’s conditions and keeping these 
structures alive by using them.

Today, historical buildings are no longer seen as a petrified memory of 
the past, but also perceived as an active resource for future generations and 
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used by being renewed according to today’s conditions. However, in the 
restoration/renewal applications carried out in these structures, the richness 
of these structures inherited from the past to the present should be preserved 
and practices should be carried out without compromising these heritage 
values   (Franco et al., 2017) (Egusquiza et al., 2016). In this context, these 
applications are being carried out an increasing amount today. At the same 
time, certificate systems have been developed within the scope of sustainable 
renewal of historical buildings (Boarin, 2014). In these systems, the protection 
of the heritage values   of historical buildings is also included in the scope of the 
evaluation and certificates have been created with historical value criteria that 
respect the original values   of historical buildings.

In this context, in this study, four monumental structures, which are certified 
within the scope of sustainability from the world or where practices are carried 
out with conservation approaches in international project systems, were selected 
and analyzed within the scope of sustainability criteria (Energy and atmosphere, 
sustainable sites, water efficiency, materials and resources, historical value) 
(Boarin, 2014). In our country, there are many historical monumental buildings 
that are in ruins. As a result, suggestions for applications in similar structures 
have been developed.

2. Method

In the study, which aims to determine the restoration/renovation methods carried 
out in successful applications within the sustainability framework in monumental 
historical buildings, solution proposals within the scope of sustainable restoration/
renewal of 4 monumental buildings, which were determined from successful 
international examples were analyzed. Five evaluation criteria were determined 
from the GBC certificate developed for historical buildings of the LEED 
certificate and analyzes were carried out within the framework of these criteria.

GBC Historic Building Certification is a rating system that aims to 
evaluate the sustainability level of LEED certification rating systems in 
restoration and renovation works in historical buildings. This system is an 
innovative standard developed within the framework of European targets on 
the recycling needs of historical buildings that make up our cultural heritage, 
making them energy efficient and reducing environmental impact. In addition, 
this standard includes evaluating the sustainability and efficient operation and 
maintenance of the building in general renovation activities from the design 
phase to the construction phase of the restoration/renovation project (Green 
Building Council Italia, n.d.).
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The GBC Historic Building certification is organized into environmental 
categories. These categories are Historic Value, Site Sustainability, Water 
Efficiency, Energy and Atmosphere, Materials and Resources, Indoor 
Environmental Quality, Innovation in Design, Regional Priority. The 
sustainability of the building is graded with the sub-categories within these 
categories. The evaluation method created with these credit categories also helps 
improve restoration projects environmental and energy performance (Figure 1) 
(Green Building Council Italia, n.d.).

Figure 1. Grades in the GBC certificate of LEED certificate developed for 
historical buildings (Green Building Council Italia, n.y.)

In the analysis studies, firstly, a comprehensive literature study was carried 
out in order to determine the sustainability characteristics of the four buildings. 
With the data obtained, four buildings were analyzed through tables according 
to the criteria (Energy and atmosphere, sustainable sites, water efficiency, 
materials and resources and historical value) selected from the GBC system 
(Boarin, 2014) (Green Building Council Italia, n.d.). Details on sustainable 
practices in these structures are explained below.

3. Sustainable Restoration/Renewal Practices in Historic Monumental 
Buildings

Historical buildings are important place in our cultural heritage with their unique 
values. These buildings, built in the construction conditions of the past, have 
many sustainable features with the materials used and their designs compatible 
with nature. However, some features of historical buildings are far from 
today’s sustainability approaches. For example, historical buildings were built 
according to the understanding and technique of the time, when the knowledge 
of comfort and heating-cooling technologies were not as developed as they are 
today. In these buildings, heating of the whole building is not considered in 
terms of comfort, and only the rooms where people sit or sleep in the evening 
are heated at certain times of the day. Fuels such as wood and coal were used in 
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the original heating system. However, in today’s sense of comfort, spaces where 
the entire structure is heated and cooled are now demanded. Heating-cooling 
and lighting in the building at today’s comfort level with old technologies 
means the release of too many harmful gases to nature and high costs. For this 
reason,   according to today’s sustainability understanding, historical buildings 
should be renewed with appropriate techniques without harming their original 
values. Thus, historical buildings will be used more at today’s comfort level 
and transferred to future generations more sustainably (Genç, 2022). In this 
context, within the scope of sustainability in historical buildings, sustainable 
practices required by the age within the framework of conservation principles 
that respect heritage values   are increasing daily. Within the scope of this study, 
four monumental structures that have proven themselves in their field, have 
certificate systems or have been realized within the scope of international 
projects have been analyzed within the scope of sustainability. These structures 
are as follows;

3.1.	 Rijks	Museum	(Netherlands)

The construction of the building, located in the Netherlands, started in 1876 
and was opened to use as a museum in 1885. The architect of the building, 
Pierre Cuypers, designed the building in a historicizing style, blending Gothic 
and Renaissance elements with rich national symbolism. Over the years, the 
building has undergone a series of interventions and has changed. Galleries 
were added to the southwest end between 1904 and 1916, and in the 1950s 
and 60s two original courtyards were arranged to create more gallery space. 
Between 2003 and 2013, the building was restored according to Cuypers’ 
original architectural plan to become what it is today. Although modern 
applications were carried out in the building, the interior was restored close to 
the original (Url-2). The museum has been awarded a five-star ‘extraordinary’ 
Breeam-Nl in-use sustainability certificate. Here, the scores in water, energy 
and waste management are effective in obtaining a high degree (Url-3) 
(Picture 1).

  

    (a)         (b)       (c)
Picture 1. General view(a)(Url-4), interior view(b)(c) (Url 5)
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In the building, the following practices were carried out within the scope 
of sustainability in general;

- All wastes are collected separately in the museum, contributing to 
recycling (Url-3) (Url-6).

- Renewable energy systems are used in the museum (Url-3) (Url-6).
- Care is taken to ensure that the materials brought into the museum are 

sustainable (Url-3) (Url-6).
- Employees and visitors are encouraged to reach the museum by public 

transport or bicycle (Url-3) (Url-6).
- The museum has significantly reduced its energy consumption in recent 

years. More than 16 percent less fuel was used in 2019 than the previous year. It 
plans to work entirely without gas in 2030 (Url-3).

- In the thermal energy storage in the museum, the excessive heat from 
the main building is directed to the adjacent buildings, and it is heated in other 
buildings with heat saving (Url-3).

- The gardens of the museum and the growing number of native plants 
found here are one of the features that make the museum sustainable. In addition, 
design solutions have been realized for threatened animal species (Url-3).

- In the museum’s education centre, children are taught how to paint from 
plant roots grown in the Rijksmuseum gardens (Url-3).

3.2.	 German	Reichstag	(Parliament)	Building

The building is located in Berlin, Germany, on the campus known as the 
government district. The building, the first parliament building of the German 
Empire, was built in 1884-1894. The building was planned in the Neo-
Renaissance style and designed by Paul Wallot. The building, which was heavily 
damaged due to the fire in 1933 and the second world war, remained damaged 
until the unification of East and West Germany in 1990. With the renovation 
project of the architect Norman Foster, the Reichstag building stood up again and 
was reopened in 1999 as the building of the German Parliament. The building 
consists of two open atriums, four corner towers, a glass dome at the top, seven 
full floors and two mezzanine floors. The net floor area of   the building is 46 
000 m², of which 40 000 m² is heated. The general assembly hall, located in the 
center of the building, has a floor area of   1,700 m². A large-diameter glass dome, 
which houses the ventilation shaft of the rooms, is placed just above the plenary 
hall. In addition, the general assembly hall is air-conditioned with a powerful 
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air conditioning system that functions as heating, cooling and ventilation. The 
ventilation system elements, which are a part of this air conditioning system, are 
located under the general assembly hall (Staudt, et al.,2009)( Picture 2).

Picture 2. Pictures of the Reichstag (Parliament) building (Url-7)

The following practices were carried out within the scope of sustainability 
in the building;

- To minimize the use of artificial light in the building, the design has been 
carried out to make the most of solar energy (Url-8).

- Automatic sun shade system prevents unwanted direct solar energy gain 
(Url-8).

- General assembly ventilation is carried out as natural ventilation through 
the central dome (Url-8).

-The Combined Heat and Power (CHP) system working with biofuel 
provides approximately 80% of the building’s annual electricity and 90% of the 
heat load (Url-8).

-A large Ground Source Heat Pump (GSHP) meets the energy needs of 
the building. These energy sources provide energy within the surrounding 
government buildings. Photovoltaic panels on the roof provide power (Url-8).

-In the restoration project, most of the original condition of the building was 
preserved and it was reused, significantly reducing construction and demolition 
waste (Url-8).

-The biofuel used to power the CHP unit was derived from locally produced 
rapeseed oil. Next to the River Spree, the Reichstag is surrounded by landscaped 
areas with a mix of protected and managed biodiversity (Url-8).

-The direct use of fresh air in the design has been carried out to improve 
the user’s health (Url-8).

- A central BMS system controls the ventilation and lighting, and a heat 
exchanger also recovers the waste heat from the exhaust air (Url-8).
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- Appropriate fixtures have been selected inside the building to reduce 
the need for drinking water, and all landscaping has been arranged in a low-
maintenance manner to minimize water use (Url-8).

-The local biodiesel used in the fuel system contributes to the local 
agricultural economy (Url-8).

-With these features, the Reichstag building uses 57% less energy than the 
existing buildings and 39% less energy than the new building requirements in 
primary energy consumption (Url-8).

As a result of all these analyzes, applications were carried out with 
sustainable sensitivities in the Reichstag (Parliament) Building, despite the high 
damage situation due to the historical processes it went through. The missing 
structural elements in the building, as seen from the dome, were not realized in 
the old style and form, but with a modern understanding within the sustainability 
framework. With these applications, the studies carried out with the sustainable 
restoration approach in both passive and active systems applications are 
important examples. 

3.3.	 Sant’apollinare	Medieval	Castle	Addition	Restoration

The historic building is a former stable unit located within the Medieval 
Fortress of Sant’Apollinare, 20 km southeast of the city of Perugia (Italy) and 
about 20 km from Lake Trasimeno. The building consists of three different 
detached buildings: the main castle, the stable representing the working 
building, and the old drying oven. While the stable building consists of a 
2-storey structure on an area of   140 m² above ground, it consists of another 
unit used as the old barn of the castle underground. The building was severely 
damaged in an earthquake in 2009, which destroyed the roof, ceiling and 
floors. Therefore, in the restoration work carried out, studies were carried out 
according to the local earthquake regulations. Although a significant part of the 
building elements and materials were damaged, some of these materials were 
reused. The building is currently used as a university building. It houses the 
offices, laboratories and conference rooms of an intercollegiate research center 
working on the sustainable development of the built environment. The building 
was renovated according to the GBC Historic Building system, which is the 
certification system within the scope of sustainability in historical buildings in 
Italy (Castaldo,2017) (Picture 3).
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    (a)           (b)      (c)
Picture 3. Historical building pre-intervention status (a), post-intervention 

status (b), positioned outdoor unit (c) (Castaldo,2017)

The following practices were carried out within the scope of sustainability 
in the building (Castaldo, 2017).

- Pre-structural reinforcement
- The use of partially original materials in the building
- Rearranging and organizing indoor spaces
- Demolition of the roof and ceilings, implementation of insulation on the 

top to save energy
- Application of bio-based insulation, which can be recovered in accordance 

with the conservation principles, in order to save energy on the exterior surfaces 
of the building.

- The use of cold roofing materials that reflect the sun’s rays within the 
scope of energy efficiency application

- Integration of renewable energy systems
- Application of rain water collection system
- Reducing the use of drinking water with plant species that do not need 

continuous irrigation
- One hundred percent treatment of waste water
Within the scope of protection criteria and sustainability in the building, 

using retractable passive system applications on the outer wall and roof is 
important in terms of energy savings. Moreover, in addition to passive systems, 
restoring active systems under the GBC HB rating system by integrating them 
into the historic structure is one of the points that make the works on the structure 
important.

3.4.	 Piazza	Maggiore	Administration	Building	(Italy)

Located in the historical region of Bologna, Italy, the building was first 
built in 1295. In its first function was used as a collective goods warehouse 
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for the citizens in the city. Later on, it reached its present state by seeing 
many interventions in the historical process. The building has hosted civil, 
political and religious institutions in the historical process. However, today 
the building is the office building of the Local Authority and Government 
(Url 9) (Figure 2).

Fig.2. Change of the structure in the historical process, articulations to the 
structure (Url-9).

The building incorporates architectural and decorative styles from the 
Middle Ages to the Renaissance and beyond. All façades of the building facing 
the exterior are made of brick specific to the region and contain decorative 
pieces of marble. The roofs are in the form of wooden framed hipped roofs and 
are covered with terracotta tiles. Energy efficient renovations were carried out 
within the scope of the 3n cult project in a part of the large-scale building, which 
has a total area of   44,935 m², where public municipal offices are located. There 
are regular offices here, as well as an area with fresco decorations on the interior 
walls and ceiling, which is part of the building’s Museum/art collections area. 
While determining the interventions to ensure energy efficiency in the building, 
detailed current situation analysis studies were carried out at the beginning. Due 
to the unique characteristics of the historical building, the applications were 
meticulously selected and applied (Url-9) (Picture 3).

   

     (a)        (b)       (c)
Picture 3. Historical building general picture (a), the unit  

where the application was made (b), the unit where the  
application was made in the plan (c)
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Renewals within the scope of energy efficiency in the historical building 
are as follows (Url-9);

- Roof renovation: The existing roof was replaced with a ventilated roof 
with wood fibre insulation(Url-9).

- Window replacement: Wooden, aluminum window frames are covered 
with double low-E glass(Url-9).

- Plaster replacement: The existing outer plaster layer has been replaced 
with traditional lime-based plaster(Url-9).

- Using natural plaster with resistance, an insulation layer was placed on 
the frescoed ceiling (Url-9).

- Artificial lighting. LED wall lighting system is used to ensure energy 
efficiency(Url-9).

- Automation and control system usage: An automatic system has been 
developed that automatically controls the windows and curtains, which adjusts 
the light intensity depending on the current room usage(Url-9).

Piazza Maggiore Administrative Building (Italy) is a highly protected 
building with unique historical values. In this study, it is important in terms of 
showing that active and passive system applications can be carried out within the 
framework of conservation principles, even in a structure with such historical 
importance. In this context, applications should be carefully selected and carried 
out as a result of detailed analysis studies.

4.  Findings and Discussion

In the study, four buildings, which were selected as successful results and 
implemented within the scope of sustainable buildings, were analyzed with five 
headings determined in the Leed GBC Historic building certification system. In 
these analyzes, it has been determined that applications are carried out within 
the framework of protection sensitivity, especially in historical buildings. These 
applications differ according to the damage condition of the building before 
restoration. While suitable insulation applications were carried out in solid 
buildings, so as not to damage the historical structure, sustainable interventions 
with new additions were applied in heavily damaged buildings, as in the Reichstag 
building. The summary table showing the applications within the framework of 
the criteria determined in the buildings is given in Table 1 (Table 1).
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Table 1. Table showing the applications within the  
framework of the criteria determined in the buildings

Rijks Museum German Reichstag 
(Parliament) Building

Sant’apollinare 
Medieval Castle 
Annex Restoration

Piazza Maggiore 
Administration Building 
(Italy)

En
er

gy
 a

nd
 A

tm
os

ph
er

e

-Use of the 
renewable system
-Use of natural 
lighting

-Using a Biofuel-
powered Combined 
Heat and Power (CHP) 
system
- Use of Ground Source 
Heat Pump (GSHP)
-Giving excess energy 
to the surrounding 
buildings.
Supporting sustainable 
development by using 
local biofuel as a fuel
-Energy saving with 
natural lighting

-Use of the 
renewable system
-Recoverable 
bio-based external 
insulation 
application
-Insulation 
application on the 
roof slab
-Use of cold 
roofing material

-Use of the renewable 
system
-Using insulation in the 
roof slab
- Energy-efficient LED 
lighting system design
-Use of automation system 
for energy saving
-Use of more insulated 
Low-e system windows

Su
st

ai
na

bl
e 

Si
te

s/
W

at
er

 
Ef

fic
ie

nc
y

-Encouraging 
employees and 
visitors to reach the 
museum by public 
transport or bicycle.

-Choosing appropriate 
fixtures inside the 
building to reduce 
the need for drinking 
water, and designing 
all landscaping as 
low-maintenance to 
minimize water use

-One hundred per 
cent treatment of 
waste water
- Planting plant 
species that do not 
need continuous 
irrigation
- Treatment of 
waste water

M
at

er
ia

ls
 A

nd
 R

es
ou

rc
es

-Reducing waste 
by using as much 
original material 
as possible in the 
restoration project
-Selection of 
sustainable materials 
in the materials 
purchased in the 
museum

-Reducing waste by 
using as much original 
material as possible in 
the restoration project

-Reducing waste 
by using as much 
original material 
as possible in the 
restoration project

-Reducing waste by 
using as much original 
material as possible in the 
restoration project
-Real plaster applications 
according to original 
plaster materials

H
is

to
ric

 V
al

ue

-Additional 
applications to the 
historical building 
have been carried 
out by considering 
the size ratios and 
balances of the 
building. Modern 
materials were used 
in the building to 
ensure the harmony 
of contrasts.

-The missing building 
parts in the historical 
building have been 
realized with modern 
materials in a similar 
shape and form with a 
modern approach to the 
historic building.
-The function was 
given under the original 
state of the historical 
building.

-Recoverable 
bio-based external 
insulation 
application
-Material analyzes 
were carried out 
in the existing 
buildings.
-The function 
was given by  the 
original state of the 
historic building.

-Material analyzes were 
carried out in detailed 
existing structures.
-A suitable energy efficient 
lighting system has been 
developed in the frescoed 
hall in the exhibition parts 
of the building.
-The function was given 
under the original state of 
the historic building.
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Applications vary according to the type and condition of the building. 
The history of the building, the way of use, the problems within the scope of 
sustainability change and the approaches to these buildings differ according to 
the condition of the building. While there are more sensitivities about energy 
efficiency in all buildings, sustainability approaches that include human 
behaviour are more dominant in some buildings, as in the Rickmuseum 
example. In particular, there is sensitivity in the studies on benefiting from 
natural resources. Using natural light and ventilation in the building is one 
of the important points in the works. As much as possible, the building’s 
original materials and building elements were used in restoration or renovation 
applications. This is an important situation regarding respect for the historical 
structure and sustainability. In this context, the study has shown us that, as in 
new buildings, historical buildings can be implemented within the framework of 
sustainability within the framework of conservation sensitivities.

5. Conclusion

In this study, which aims to reveal sustainability approaches within the 
framework of restoration and renovation in historical buildings, examples of 
successful applications are presented. As seen in the study, applications within 
the scope of sustainability within the framework of conservation practices can 
be successfully carried out in historical buildings. These practices are of great 
importance regarding the sustainability of historical buildings that we need to 
preserve and transfer to future generations. Our country has many historical 
buildings with different levels of damage. It is possible to contribute to the 
sustainability of these structures by applications within the scope of ecological 
approaches in the restoration works carried out in these structures. As can be 
seen from the applications within the scope of the study, successful applications 
can be realized within the scope of sustainability in historical buildings with 
appropriate methods, taking into account the original values   of historical 
buildings. In this context, there is a need for studies that will examine the subject 
with detailed technical analysis.
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1. Introduction 

The construction sector constitutes an important part of our country’s 
economy. The number of actors in the construction sector is increasing, 
the content of construction projects is getting more complex and the 

scope is expanding depending on the changing and developing needs. In the 
construction industry; construction projects are implemented within a multi-
temporary organizational structure, with professional actors such as architect, 
construction, machinery, electricity etc., a large number of actors such as 
subcontractors, material suppliers. In this structure, many factors affect the 
success of construction projects. The planning phase of construction projects is 
one of them. The planning phase is one of the first and important steps for the 
completion of the project in line with the determined targets. 

The planning phase in construction projects includes the processes in which 
the project is fully defined and the decision to start implementation is made 
before the implementation begins (Gültekin, 2007; Coşkun and Ekmekçi, 2012). 
However, changes and transformations such as national and/or international 
economic fluctuations are made during the planning phase, no matter how 
perfect planning is made; makes it impossible to complete the projects within 
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the limits of time and cost parameters (Geem,2010; Sorrentino, 2013; Haque ve 
Hasin, 2012; Uğural, 2020; Değirmenci, 2008). Chan and Kumaraswamy (1997) 
reveals that approximately 70% of the construction project was completed later 
than planned. Shortening the determined project durations and completing the 
projects with the most affordable cost are among the most comprehensive issues 
of today’s project management (Yücel, 2019). Balancing the change between the 
time and cost values for the whole project at the planning stage, which constitutes 
the basis for the decisions to be taken regarding the building production process, 
has an important place in the success of construction projects (Değirmenci; 
2008; Ng and Zhang, 2008; Aminbakhsh, 2018).

In this study, linear time-cost trade-off (LTCT) analysis and discrete 
time-cost trade-off analysis (DTCT) will be discussed among the methods in 
which time-cost trade-off is analyzed. In linear time-cost trade-off analysis, it 
is accepted that there is a linear relationship between project cost and project 
completion time (Kelley, 1961). This analysis includes the cost change resulting 
from the reduction of activity times in the project (Fulkerson, 1961; Kelley, 
1961; Siemens, 1971; Goyal, 1975; Liu, et. al. 1995). The linear time-cost trade-
off (LTCT) analysis process was examined with six steps described by Singh et. 
al. (2009). Partial (discrete) discrete time-cost trade-off (DTCT) analysis; time 
and cost of project activities are defined by modes of execution that include 
different alternatives (Skutella, 1998; Deineko and Woeginger, 2001).

Within the scope of the study, the change between time and cost was 
examined in case of shortening the minimum project period foreseen on an 
example consisting of 8 actions. This change was compared and analyzed using 
the linear time cost trade-off analysis and discrete time-cost trade-off analysis 
method. The outputs of this study, which is intended to contribute to the literature, 
are expected to shed light on the architects and civil engineers involved in the 
management of construction projects.

2.  Planning in Project Management

The project is a process that is designed to “find a solution to a problem or seize 
an emerging opportunity by a team, within a limited time frame and limited 
funding, using a set of resources, provided that it manages potential risks while 
considering customer satisfaction and quality, within a defined scope”. It is the 
process of initiating, executing, controlling and concluding an original plan in 
line with its goals and objectives (URL1). According to the definition made 
by PMBOK (2008), the project; It is a “temporary attempt to create a unique 
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product, service or result”. Based on these definitions, the concept of a project is 
generally a collection of activities that must be completed within a certain time 
period with certain resources and that are not repeated, in accordance with a 
predetermined purpose, depending on the scope. However, a successful project 
is only possible with a correct management approach (Barutçugil, 1984). The 
main focus in the management of the project is the organization of resources 
within the framework of the cost determined over time from the beginning to 
the end, and the directing, coordination and control of these resources to the 
goals (Kul, 2010). In other words, project management; It is the transfer of 
all resources (knowledge, skills, personnel, tools, equipment, etc.) to project 
activities in order to reach the goals of the project and to meet the needs and 
expectations of the relevant parties (Durucasu, et al., 2015). An effective project 
management is the key to rational use of resources, preventing time losses and 
cost increases. At this point, project management is a concept that is applied 
with large teams in which the whole process is planned and many management 
functions are combined (Günaydın and Bolposta, 2002). Project management, 
in its most general definition, is the function of ensuring the best use of the 
resources allocated throughout the life cycle of the project in the existing 
environmental conditions (Ildız, 2009). On the other hand, the project manager, 
has an important role in the successful completion of the project on time, with 
appropriate cost and use of resources, in cooperation (Barutçugil, 1984). The 
ability of the project manager to make the right decisions regarding the feasibility 
of the project and to take activities accordingly directly affects the success of 
the project. One of the most important difficulties faced by the project manager 
in this difficult decision process is the necessity of planning within the time 
and financial resource constraints allocated to the project (Barutçugil, 1984). 
Incomplete or erroneous planning activities lead to wrong decisions and thus to 
failure (Alnıak, 2009). It is said that project performance improves significantly 
when successful planning is made (Douglas, 2004). For this reason, the methods 
of using large amounts of data for planning and control purposes in order to 
balance the project duration and cost and to prevent excessive and misuse of 
limited resources are the scientific and technical aspects of project management 
(Keskinel, 2000). 

Project Management Institute (2008) defined the planning process as “the 
processes carried out to determine the total scope of the work, to define and 
improve the goals, and to develop the action plan necessary to achieve these 
goals” (Özadam, 2014). In case of insufficient information about the necessary 
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resources during planning or starting the project without being done, it increases 
the possibility of problems during the construction phase. In the implementation 
process of many projects, delays and expenditures exceeding the foreseen 
budget were encountered due to inadequate or inappropriate planning and 
control systems (Barutçugil, 1984). This situation reveals that planning is one of 
the most important project management tools (Er and Kömürlü, 2017). 

Ramroth (2007), in his study argues that time is considered as an important 
resource in construction projects, that time should be planned, and that the 
extension of the planned time may cause an increase in the cost. The Sydney 
Opera House construction process is one of the striking examples on the subject. 
Peter Hall (1982), in his book “Great Planning Disasters”, cites the Sydney 
Opera House as a planning disaster. Even if it was a great architectural triumph, 
this structure, exemplified as a planning disaster, is located in Sydney, Australia. 
One of the most famous buildings in the world is the symbol of Australia as 
well as Sydney (Biçer, 2008). It was designed by Danish architect Jorn Utzon, 
who was selected as the winner in a competition, with the idea of building a 
complex of buildings to include art and cultural activities in the city of Sydney, 
in parallel with the cultural developments in the world in the 1950s. Today, the 
Sydney Opera House, which has been selected as a world heritage site as one 
of the most important structures of the 20th century, attracting attention with 
its design and contribution to the city, besides these features, has made a name 
for itself with its long construction process, insufficient cost estimations, and 
its cost above the predicted budget, is a project. At the same time, conflicts 
and mismanagement during project delivery contributed to the cost and time 
delay (6-year delay plus the initial budget multiplied by 10), making the project 
a project management failure at the time. The project leaves a lot of learning 
legacy on how to successfully manage and deliver future projects of this size 
within the constraints (schedule, budget and scope) of construction projects and 
specifications (Toktaş and Balkıs, 2018). 

Time-Cost Trade-off Analysis is one of the methods used by project 
managers in determining project costs and keeping costs within budget limits 
(Aksoy et. al., 2019).

3.  Time-Cost Trade-Off Analysis

The relationship between the two critical elements of the project, time and cost, 
is one of the priorities of planning. When the cost is reduced, the time required 
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to complete the activity increases, or when the project duration is crashed, more 
financial resources are needed, and the cost of the project is likely to increase 
more than normal (Uğural, 2020; Özadam, N., 2021). At this point, it is one of 
the most important stages of project planning that project managers can establish 
a balance between the budget allocated for the project and the completion time 
of the project (Albayrak and Özdemir, 2016).

There is a close connection between the time of each activity performed 
in the projects and the resource used for that activity, and therefore the resulting 
cost (Albayrak and Özdemir, 2016). Finding this inverse relationship between 
time and cost (Parveen and Saha, 2012; Uğural, 2020) necessitates balancing 
between the two elements. This situation led the project managers to search for 
the optimum solution between time and cost (Karaman and Kale, 2007). 

Balancing the tradeoffs between time and cost for the optimum completion 
of the project is called time and cost trade-off (Martin et al., 2006; Aminbakhsh, 
et al., 2018). Trade-off, which is expressed as time-cost optimization, covers the 
studies carried out to complete the construction projects in the desired time with 
the lowest possible cost (Albayrak and Özdemir, 2016).

Time-cost trade-off aims to shorten the project completion time by reducing 
the completion times of some activities or by allocating additional resources to 
certain activities (Arditi and Tokdemir, 2001; Creemers, 2019; Gürbüz et al., 
2020; Banihashemi, 2022). For this, different project acceleration techniques are 
used. One of the most commonly used techniques is project time compression. İt 
is aimed to find minimum project duration and project cost with no changes in 
scope of the project  (Özadam, 2021).

Time-cost variation problems were first investigated by Kelley and 
Walker (1959), Fulkerson (1961) and Kelley (1961) in the 1960s, and have 
been studied by many researchers until today (Siemens, 1971; Arditi et al., 
2001; Creemers, 2019; Toğan and Eirgash, 2019; Gürbüz et al. 2020 Karaman 
and Kale, 2007; Uğural, 2020, Bettemir and Birgönül, 2017, Banihashemi 
and Khalilzadeh, 2022; Elkalla et al., 2021). One group of these researchers 
(Banihashemi and Khalilzadeh, 2022; Elkalla et al., 2021) used fuzzy logic 
algorithms to solve time-cost problems under uncertainty), while another 
group of researchers (Aghassi et al., 2012; Naseri and Ghasbeh, 2018; Togan 
and Eirgash, 2019) searched for solutions to these problems using genetic 
algorithms. Using the literature in this study, examples of time-cost trade-off 
problems and how they are done using the optimization (linear programming) 
technique are presented.  
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4.  Time-Cost Trade-Off Analysis in Critical Path Method (CPM)

At the planning stage, the project is divided into its constituent processes in order 
to distribute the authority and responsibility and to ensure the economy of the 
operations. The logical relation of each operation with the others is determined 
and these relations are expressed formally with any technique. (Yavuz, 1992). 
The critical path method (CPM) is one of the techniques used in project 
management, project schedule planning. The Critical Path Method (CPM)  often 
uses to plan the completion time of a project when the project completion date 
is not fixed and resources are not constrained. However, whenever the project 
deadline is specified and the project is running out of time, a time-cost trade-off 
is performed in the CPM implementation to meet the project deadline (Tedla, 
2019). To shorten the project duration, planners use Time-cost trade-off analysis 
technique (URL2).

In CPM, some of the critical activities are crashed in order to complete 
the project on the specified date. Although this situation increases the costs of 
the activities, it will be gained from the penalties that will occur due to delay 
or the indirect costs arising from the prolongation of the time (Tedla, 2019). 
In the time-cost trade-off analysis, the time-cost balance to obtain the optimal 
solution is shown in the Figure 1. Direct costs for the Project in Figure 1 include 
material, labor, equipment and subcontractor costs. Indirect costs are the costs 
of doing business (eg human resources, secretarial expenses) that cannot be 
attributed to a specific activity and in some cases to a specific project. Total 
project costs include both direct costs and indirect costs of performing project 
activities (URL2). 

Figure 1. Project time cost relationship (Hegazy, 1999; Tedla, 2019)
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İn the process of Time- Cost Trade-off analysis, activities are necessary 
to be compressed, this action increases their cost but duration of activities 
will be shortened. The cost corresponding to the crash time of an activity is 
called its crash cost. Any point in the activity between crash and normal time 
can be calculated using cost-time relationships. Linear, continuous, discrete, 
or curvilinear are the types of relationship which can be occurred between the 
time-cost relationship and the direct cost of any activity as shown in the Figure 
2 (Hegazy, 1999; Tedla, 2019).

(a) 

(b) 

Figure 2. Linear (a) and discrete (b) relationships cost and time of an activity, 
(Hegazy, 1999; Tedla 2019).

4.1.	 Linear	Time-Cost	Trade-off

One of the most used methods in solving time-cost trade-off analyzes is the 
mathematical programming method (Burns et al., 1996). This method is aimed 
at using limited resources effectively. The method is aimed at using limited 
resources effectively. This method  solves the project time-cost trade-off problem 
by converting it to a mathematical model (Burns et al., 1996). In a model created 
according to this technique, all of the mathematical expressions consist of 
linear equations or equations (Karaman, Kale 2007). Linear programming (LP) 
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approach, which includes time cost values per activity and has a continuous 
linear relationship between them, shows a linear time-cost variation for an 
activity (Figure 3) (Burns et al., 1996). 

An optimal solution will choose a period that represents the minimum 
direct cost, represented by the point (D, CD). At the other extreme, the activity 
can be completed in the shortest possible time, but will be more costly as shown 
at point (d, Cd). Assuming a linear relationship between these endpoints, it 
is assumed that any intermediate period that can result in an ideal or optimal 
trade-off for this activity can be chosen, taking into account the specified project 
completion date (Tiwari and Johari, 2015).

 

Figure 3. Linear time and cost trade-off for an activiry  (Burns et al., 1996)

The linear time-cost trade-off analysis process was defined by Singh et al., 
(2009) in six steps. 

4.2.	 Discrete	Linear	Time-Cost	Trade-off

The discrete time-cost trade-off problem has many applications and a great deal of 
research has been done in this area. Discerate linear time-cost trade-off was first 
studied by Hindelang and Muth (1979), and then many researchers conducted 
studies on this subject (Shahriari, 2016). In discrete linear time-cost trade-off 
problems, each activity has multiple realization alternatives characterized by 
certain combinations of time and cost. In discrete linear time-cost trade-off 
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problems, the objective function can be constructed in three different versions: 
(1) deadline problem (DTCTP-D); In DTCTP-D, given a set of modes and a 
project end date, the goal is to minimize the total project cost by specifying 
an execution mode for each activity (SOURCE….). (2) the budget problem 
(DTCTP-B); a project budget is given and the goal is to identify modes that 
minimize project duration (3) time-cost trade-off curve problem (DTCTP-C) 
to determine the Pareto curve that simultaneously minimizes project duration 
and cost (Li et al.,  2018). In this study, an example related to the solution of the 
problem according to DTCTP-C will be presented.

4.3.	 Linear	Time-	Cost	Trade-off	Example

In this study, CPM Network diagram was created for a sample construction 
project (Table 1; Figure 4). The network diagram is solved with both linear time-
cost trade-off and discrete time-cost trade-off analysis methods. In the solution 
of time-cost trade-off analysis, a solution has been made by determining the 
purpose and limit functions. LINDO linear programming software was used in 
the analysis. LINDO is a software used to determine the maximum or minimum 
values that a function can take under certain limits.

Table 1: Simple renovation project example.

Activity Predecessors Normal Time (days)

A - 20

B A 17

C A 27

D B 15

E C,B 33

F C 13

G D 26

H F 14

The creation of the network diagram for the renovation project presented 
in Table 1 constitutes the first step towards the solution. In the network diagram 
created in Figure 4, the activity names and the starting and ending points of the 
activities are given. Beginnings and endings of activities are indicated by “S”.
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Figure 4. Simple renovation project network diagram.

The normal activity times, normal costs of activities, crashed activity 
times, and costs of crashed activities related to the construction process of the 
mentioned renovation project are given in Table 2. Indirect costs related to the 
construction process of the project are estimated as $800 per day.

Table 2: Linear time-cost trade-off example

Activity Predecessors
Normal time

(days)
Normal 
cost ($) 

Crash time
(days)

Crash cost
($)

A - 20 3300 15 7050
B A 17 3500 11 5600
C A 27 4500 21 6300
D B 15 4250 10 8750
E C,B 33 5000 22 9400
F C 13 7000 11 8900
G D 26 5500 22 6100
H F 14 3250 7 10250

For the example presented in Table 2, the second step will be to find the 
slopes for each activity. The slope of an activity; It represents the daily cost 
change of that activity and is calculated with Eq. (1).

  (1)

In the time-cost trade of analysis, the objective function is created to 
minimize the project cost. Here, the project cost is the sum of the direct and 
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indirect costs. Direct costs are the sum of activity costs and their compression 
costs. These values are presented in Table 2. Indirect costs, on the other hand, 
are the costs that have to be incurred depending on the duration of the project 
throughout the project, regardless of the activities. For the example problem, 
this value is given as $800/day.

The linear optimization technique tries to make the objective function 
optimal (maximum and minimum) by adhering to the variables and limits (Patır, 
2007). In solving the time-cost trade-off problem, the objective function is 
based on minimizing the project cost. Constrains are respectively (1) entering 
the data related to the project, (2) defining the predecessors of the activities, (3) 
defining the limitations regarding time and cost (source). Objective function 
and constrains related to the time-cost trade-off problem given in Table 2 are 
presented in Appendix B 

The objective function and constrains given above for the solution of the 
time-cost trade-off problem are presented in a way that can be easily solved by 
any linear programming software. For the solution of the examples, LINDO 
software was used as mentioned before in this study. As a result of the analysis; 
The values obtained regarding the objective function and variables are given in 
Table 3.

Table 3: Solutions of time linear cost trade-off.

Variables Values of the Variables
PROJECTCOST
Objective)

 97350 $

PROJECTTIME  63 days
DC (Direct Cost)  46950 $
IDC (Indirect Cost)  50400 $

Activity 
TA  15 days 5 days crashed (normal time is 20 days).
TB  11 days 6 days crashed (normal time is 17 days).
TC  21 days 6 days crashed (normal time is 27 days).
TD  15 days uncrashed.
TE  27 days 6 days crashed (normal time is 33 days).
TF  13 days uncrashed.
TG  22 days 4 days crashed (normal time is 26 days).
TH  14 days uncrashed.
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As seen in Table 3, the minimum project cost was $97350 and the 
corresponding project completion time was 63 days. The direct cost value that 
constitutes the project cost is $46950 and the indirect cost value is $50400. The 
sample project given is completed for $100300 in 80 days under normal activity 
times. This project cost consists of $36300 direct costs and $64000 indirect 
costs. When the project cost was minimized, there was an increase of 10650 $ 
in the direct cost and a decrease of 13600 $ in the indirect cost. There has been 
a gain of 17 days from the project period. Figure 5 shows how the project cost, 
direct cost and indirect cost change step by step while the compression process 
is applied to the project.

Figure 5. Project cost, direct cost and indirect cost change for  
linear time-cost trade-off example.

4.4.	 Discrete	Time-Cost	Trade-off	Example

Discerete time-cost trade-off problems reflect the change in time and cost of 
activities more realistically than linear time-cost trade-off. Therefore, the 
example of the modification project presented in the linear time-cost trade-off 
has been edited and transformed into discrete. The construction process of the 
project, along with the different realization modes of each activity, is given 
in Table 4. These modes consist of the time and cost values of the activities. 
Indirect costs related to the construction process of the project are estimated at 
$800 per day, as in the previous example. 
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Table 4: Discrete time-cost trade-off example
A
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A - 20 3300 18 4400 17 5000 15 6300 13 8000
B A 17 3500 15 4200 14 4675 10 7075 8 8375
C A 27 4500 24 5700 22 6600 19 8400 - - 
D B 15 4250 13 5450 11 7250 10 8250 -  -
E C,B 33 5000 28 7500 25 9150 24 9750 22 11150
F C 13 7000 11 8300 10 9300 -  - -  -
G D 26 5500 23 6100 20 6850 18 7250 -  -
H F 14 3250 12 5350 10 7650 - - - - 

The network diagram for the project presented in the Table 4 will be the 
same as the linear time-cost trade-off example, since the “predecessors” have 
not changed. Therefore, the network diagram shown in Figure 4 is also used for 
this example. In the network diagram created in Figure 4, the activity names 
and the starting and ending points of the activities are given. The beginnings 
and endings of the activities are also shown with an “S” in the same way. As a 
result of the analysis; the values obtained regarding the objective function and 
variables are given in Table 5.

In discrete time-cost trade-off analysis, the objective function is created to 
minimize the project cost, as in the linear example. The project cost is the sum 
of the direct and indirect costs. Direct costs consist of the sum of the costs in the 
mode in which the activity takes place.

In discrete time-cost trade-off problems, Eq. (2) is used to determine in 
which mode activities will take time and cost values (Karaman and Kale, 2007).

  (2)

Eq. (3) will be used to determine the activity cost and time. To determine 
the time and cost of the activity, the time and cost values of the activity in each 
mode are multiplied by the Mi values. Since only one of the values Mi takes will 
be 1 and the others will be zero, the time and cost values for the mode where Mi 
is 1 are assigned as activity time and cost (Karaman and Kale, 2007).
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  (3)                                    

Discrete time-cost trade-off problems are solved by linear optimization 
technique, similar to linear time-cost trade-off, by trying to make a certain 
objective function optimal (maximum and minimum) under the given limits. 
Here, the objective function is based on minimizing the project cost. Constrains 
are similar to the previous example, respectively; It consists of (1) entering the 
data related to the project, (2) defining the priority and succession relations of 
the activities, (3) defining the limitations on time and cost. The objective and 
limit functions related to the discrete time-cost trade-off problem given in Table 
5 are presented in Appendix C.

Table 5: Solutions of discrete time-cost trade-off.

Variables Values of the Variables

PROJECTCOST (Objective)  97650 $

PROJECTTIME  65 days

DC (Direct Cost)  45650 $

IDC (Indirect Cost)  52000 $

ACTIVITY

TA  15 days Mode 4.

TB  17 days Mode 1.

TC  22 days Mode 3.

TD  15 days  Mode 1.

TE  28 days Mode 2.

TF  13 days  Mode 1.

TG  18 days  Mode 4.

TH  14 days  Mode 1.

As seen in Table 5, the minimum project cost was $97650 and the 
corresponding project completion time was 65 days. The direct cost value that 
constitutes the project cost is 45650 $ and the indirect cost value is 52000 $. The 
sample project given is completed for $100300 in 80 days under normal activity 
times. This project cost consists of $36300 direct costs and $64000 indirect 
costs. When the project cost was minimized, there was an increase of $ 9350 
in the direct cost and a $ 12000 decrease in the indirect cost. There has been a 
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gain of 15 days from the project period. Figure 6 shows how the project cost, 
direct cost and indirect cost change step by step while the compression process 
is applied to the project.

Figure 6. Project cost, direct cost and indirect cost  
change for discrete time-cost trade-off example.

5. Conclusion 

The problem of time-cost trade-offs for construction project planning has 
been explored since the 1960s. Time-cost is seen as an important constraint 
in all projects and the effective management of the balance between these two 
contributes positively to the success of the projects. Time-cost trade-off problems 
are one of the current research topics for the successful completion of projects in 
line with the targeted objectives. Solutions to this problem can be divided into 
two categories: heuristics and mathematical approaches. Heuristic approaches 
offer good solutions, but optimal solutions are often not obtained. Mathematical 
approaches give better solutions, but formulating objective functions and 
constraints is complex and error-prone (Burns et al., 1996). In this study, the 
time-cost trade-off is discussed in two dimensions as linear and discrete. Linear 
and discrete Time-Cost Trade-off Examples consist of 8 activities. While the 
cost changes of Linear Time-Cost Trade-off activities are linear, there is no linear 
ratio between the time and cost changes of the activities in discrete Time-Cost 
Trade-off. The representation of the objective and constrains of both examples is 
presented and solved with the help of the optimization program. Both examples 
presented here show us that these processes are not as complex as one might 
think. In addition, Time-Cost Trade-off problems are a broad application and 
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research topic in the field of construction management. For this reason, the 
results of the study will shed light on the subject for the project managers. 

Appendix A.  

LINDO functions for linear time-cost trade-off example

! OBJECTIVE FUNCTION;

min=PROJECTCOST;

! CONSTRAINTS - PROJECT DATA 

! Normal Time, Crash Time;

NTA = 20; CTA = 15; NTB = 17; CTB = 11; NTC = 27; CTC= 21;
NTD = 15; CTD = 10; NTE = 33; CTE = 22; NTF = 13; CTF = 11;
NTG = 26; CTG = 22; NTH = 14; CTH = 7;

! Normal Cost, Crash Cost;

NCA = 3300; CCA = 7050; NCB = 3500; CCB = 5600;

NCC = 4500; CCC = 6300; NCD = 4250; CCD = 8750; 

NCE = 5000; CCE = 9400; NCF = 7000; CCF = 8900;

NCG = 5500; CCG = 6100; NCH = 3250; CCH = 10250;

! Daily Indirect Cost;

DIC = 800;

! Preceding/Proceeding Relations;

S2-S1-TA >= 0; S3-S2-TB >= 0; S5-S2-TC >= 0; S4-S3      >= 0;
S4-S5        >= 0; S6-S3-TD >= 0; S8-S4-TE >= 0; S7-S5-TF >= 0;
S8-S6-TG >= 0; S8-S7-TH >= 0;

! Activity Time;

TA<=NTA; TA>=CTA; TB<=NTB; TB>=CTB; TC<=NTC; 

TC>=CTC; TD<=NTD; TD>=CTD; TE<=NTE; TE>=CTE; 

TF<=NTF; TF>=CTF; TG<=NTG; TG>=CTG; TH<=NTH; 

TH>=CTH;

! Amount of Crash;

AOCA = NTA - TA; AOCB = NTB - TB; AOCC = NTC - TC;

AOCD = NTD - TD; AOCE = NTE - TE; AOCF = NTF - TF;

AOCG = NTG - TG; AOCH = NTH - TH;
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! Activity Slope;

ASA = (CCA - NCA) / (NTA - CTA); ASB = (CCB - NCB) / (NTB - CTB);
ASC = (CCC - NCC) / (NTC - CTC); ASD = (CCD - NCD) / (NTD - CTD);
ASE = (CCE - NCE) / (NTE - CTE); ASF = (CCF - NCF) / (NTF - CTF);
ASG = (CCG - NCG) / (NTG - CTG); ASH = (CCH - NCH) / (NTH - CTH);

! Crashed Activity Cost;

CACA = NCA + ASA*AOCA; CACB = NCB + ASB*AOCB; 
CACC = NCC + ASC*AOCC; CACD = NCD + ASD*AOCD; 
CACE = NCE + ASE*AOCE; CACF = NCF + ASF*AOCF;
CACG = NCG + ASG*AOCG; CACH = NCH + ASH*AOCH;

! Project Time;

PROJECTTIME = S8;

! Indirect Cost;

IDC = PROJECTTIME * DIC;

! Direct Cost;

DC = CACA + CACB + CACC + CACD + CACE + CACF + CACG + CACH;

! Project Cost;

PROJECTCOST = DC + IDC;

Appendix B.  

LINDO functions for discrete time-cost trade-off example

! OBJECTIVE FUNCTION;

min=PROJECTCOST;

! CONSTRAINTS - PROJECT DATA - Activity Time of Each Mod;

TAM1 = 20; TAM2 = 18; TAM3 = 17; TAM4 = 15; TAM5 = 13;

TBM1 = 17; TBM2 = 15; TBM3 = 14; TBM4 = 10; TBM5 = 8;

TCM1 = 27; TCM2 = 24; TCM3 = 22; TCM4 = 19; 

TDM1 = 15; TDM2 = 13; TDM3 = 11; TDM4 = 10; 

TEM1 = 33; TEM2 = 28; TEM3 = 25; TEM4 = 24; TEM5 = 22;

TFM1 = 13; TFM2 = 11; TFM3 = 10; 

TGM1 = 26; TGM2 = 23; TGM3 = 20; TGM4 = 18; 

THM1 = 14; THM2 = 12; THM3 = 10; 
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! Activity Cost of Each Mod;

CAM1 = 3300; CAM2 = 4400; CAM3 = 5000; CAM4 = 6300; 
CAM5 = 8000; CBM1 = 3500;    CBM2 = 4200; CBM3 = 4675;
CBM4 = 7075; CBM5 = 8375; CCM1 = 4500; CCM2 = 5700; 
CCM3 = 6600; CCM4 = 8400; CDM1 = 4250; CDM2 = 5450; 
CDM3 = 7250; CDM4 = 8250; CEM1 = 5000; CEM2 = 7500; 
CEM3 = 9150; CEM4 = 9750; CEM5 = 11150; CFM1 = 7000; 
CFM2 = 8300; CFM3 = 9300; CGM1 = 5500; CGM2 = 6100; 
CGM3 = 6850; CGM4 = 7250; CHM1 = 3250; CHM2 = 5350; 
CHM3 = 7650; 

! Daily Indirect Cost;

DIC = 800;

! Preceding/Proceeding Relations;

S2-S1-TA >= 0; S3-S2-TB >= 0; S5-S2-TC >= 0; S4-S3      >= 0;
S4-S5        >= 0; S6-S3-TD >= 0; S8-S4-TE >= 0; S7-S5-TF >= 0;
S8-S6-TG >= 0; S8-S7-TH >= 0;

! Time and Cost for A Activity;

TAM1*MA1+TAM2*MA2+TAM3*MA3+TAM4*MA4+TAM5*MA5- TA=0;

CAM1*MA1+CAM2*MA2+CAM3*MA3+CAM4*MA4+CAM5*MA5-CA= 0;

MA1 + MA2 + MA3 + MA4 + MA5 = 1;

! Time and Cost for B Activity;

TBM1*MB1+TBM2*MB2+TBM3*MB3+TBM4*MB4+TBM5*MB5-TB=0;

CBM1*MB1+CBM2*MB2+CBM3*MB3+CBM4*MB4+CBM5*MB5-CB=0;

MB1 + MB2 + MB3 + MB4 + MB5 = 1;

! Time and Cost for C Activity;

TCM1 * MC1 + TCM2 * MC2 + TCM3 * MC3 + TCM4 * MC4 - TC = 0;

CCM1 * MC1 + CCM2 * MC2 + CCM3 * MC3 + CCM4 * MC4 - CC = 0;

MC1 + MC2 + MC3 + MC4 = 1;

! Time and Cost for D Activity;

TDM1 * MD1 + TDM2 * MD2 + TDM3 * MD3 + TDM4 * MD4 - TD = 0;

CDM1 * MD1 + CDM2 * MD2 + CDM3 * MD3 + CDM4 * MD4 - CD = 0;

MD1 + MD2 + MD3 + MD4 = 1;
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! Time and Cost for E Activity;

TEM1*ME1+TEM2*ME2+TEM3*ME3+TEM4*ME4+TEM5*ME5-TE=0;

CEM1*ME1+CEM2*ME2+CEM3*ME3+CEM4*ME4+CEM5*ME5-CE = 0;

ME1 + ME2 + ME3 + ME4 + ME5 = 1;

! Time and Cost for F Activity;

TFM1 * MF1 + TFM2 * MF2 + TFM3 * MF3 - TF = 0;

CFM1 * MF1 + CFM2 * MF2 + CFM3 * MF3 - CF = 0;

MF1 + MF2 + MF3 = 1;

! Time and Cost for G Activity;

TGM1 * MG1 + TGM2 * MG2 + TGM3 * MG3 + TGM4 * MG4 - TG = 0;

CGM1 * MG1 + CGM2 * MG2 + CGM3 * MG3 + CGM4 * MG4 - CG = 0;

MG1 + MG2 + MG3 + MG4 = 1;

! Time and Cost for H Activity;

THM1 * MH1 + THM2 * MH2 + THM3 * MH3 + THM4 - TH = 0;

CHM1 * MH1 + CHM2 * MH2 + CHM3 * MH3 + CHM4 - CH = 0;

MH1 + MH2 + MH3 = 1;

! Project Time;

PROJECTTIME = S8;

! Indirect Cost;

IDC = PROJECTTIME * DIC;

! Direct Cost;

DC = CA + CB + CC + CD + CE + CF + CG + CH;

! Project Cost;

PROJECTCOST = DC + IDC;
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1. Introduction 

The most important feature that distinguishes cities from rural areas is that 
they have their own microclimate. Urban areas are warmer, less windy 
and more polluted than rural areas as a result of this situation. Increasing 

traffic effect and emissions, dense construction, high buildings and narrow street 
spacings negatively affect urban life and energy use. The urban heat island effect, 
which occurs as a result of climate change and depending on the geometry of 
urban areas, is one of the most important factors that cause an increase in energy 
use. Providing effective ventilation at the scale of building and space can be 
shown as another important factor that causes energy consumption in urban life 
(Canan; 2017).

Natural ventilation can be defined as keeping the air quality in the space 
at a certain level and ensuring regular air exchange without any energy.  It is 
generally aimed to take in and remove the necessary fresh air to the volume, to 
cool the surfaces of the volume by the air convection, to provide the necessary air 
movement speed for the comfort of the person living in the volume (to remove 
excess heat from the body). On the other hand different ventilation strategies 
should be determined for summer and winter periods. During the winter months, 
a small amount of fresh air should be allowed to enter, and during the summer 
months, sufficient fresh air should be taken in to provide effective cooling 
(Yüksek &Esin; 2011). 

When it comes to natural ventilation at the settlement scale for different 
climatic zones, the climate zone that needs the most attention is hot-humid. 
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Settlements should be designed sparingly to ensure that the wind is taken as 
much as possible and to be protected from the negative effects of the sun for 
hot-humid regions. 

(a) (b)

(c) (d)
Figure 1. Settlement typologies for different climate types (a) Cold Climate 

(b) Hot-Dry (c) Temperate (d) Hot-Humid 

As for the cold climate, a dense texture is suitable, which will not prevent 
the use of the sun, protect from the undesirable effects of the wind and allow 
the necessary air currents for natural ventilation to be included in the building. 
For a hot dry climate, a low-rise, cramped texture with water elements that will 
be protected from the negative effects of solar radiation and can be moistened 
considering the dust carrying feature of the wind is suitable. In the temperate 
climate, it will benefit as much as possible from the prevailing wind in the hot 
period, and it will be protected from the extreme heat of the sun. In the cold 
period, there should be a settlement texture that will be protected from the cold 
effect of the wind by taking advantage of the sun (Figure 1) (Givoni,1998).

Effective ventilation can be achieved by natural or mechanical means. 
However, it is very important to provide ventilation naturally for an energy 
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efficient use. Providing effective natural ventilation at the urban scale is decisive 
on the natural ventilation potential that can be provided at the building and 
volume scale. 

2. Natural Ventilation at Urban Scale 

The regional wind of an urban area is the most important climatic factor 
affecting natural ventilation in urban areas. Unplanned and densely built urban 
areas prevent the effect of the wind on the city. As a result of this, cities cannot 
breathe due to the increase in the pollution level caused by traffic. On the other 
hand urban heat island effect increases with the decreasing rate of green spaces 
in the urban areas.  At the urban scale, natural ventilation is basically necessary 
to cool urban surfaces and to remove polluted air from urban areas caused by 
traffic etc. reasons.  Natural ventilation is especially important for hot-humid 
climatic regions in order to provide the necessary comfort for people (Ng;2009).

Major urban design elements that can change wind conditions are: Size 
and height of existing buildings, presence of tall buildings, orientation of streets 
or avenues, availability, dimensions and design details of green texture, overall 
density of urban area (building height vs street width ratio, urban configuration). 

Figure 2. Wind distribution in different layer of  
Urban Boundary Layer (Linlin et al;2014)

In urban areas, effect of regional wind is less obvious at urban canopy level 
in comparison with other layer of urban boundary layer. This means if the wind 
is blowing about 10 m/h speed at free layer, it is generally weaker in the urban 
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boundary layer because of the porous effect caused by building arrengements 
(Figure 2).  

For better urban ventilation in a dense, hot humid city, it is important to 
allow more wind to enter the urban area. Breezes can occur in the form of roads, 
open spaces, and low-rise corridors where air reaches the interior of urbanized 
areas largely occupied by tall buildings (Figure 3). Projecting obstructions on 
the flow path should be avoided to minimize wind obstruction. A series of main 
streets, broad main streets and/or walkways should be aligned parallel to or up 
to 30 degrees to the prevailing wind direction (Figure 4). 

Figure 3. The wind flow path must not be blocked by  
obstacles (Raven et al;2018).

Figure 4. Street orientation with respect to prevailing wind. 
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It is a useful design clue to set large green grass areas near to the densely 
structured urban settlements (Figure 5). This will be helpfull in order to provide 
wind breezes by creating wind flow between high and low pressure regions in 
the city (Raven et al;2018).   

Figure 5. Green grass areas near to the densely  
structured urban settlements (Raven et al;2018).

Figure 6. Effect of H/W ratio on ventilation performance of  
urban canyons (Gülten&Aksoy; 2019).

The Figure 6 shows the effect of the wind in the canyon for three different 
urban canyons with different H/W ratios where the building width (W) remains 
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constant but the building heights (H) increase. In three different cases analyzed 
with a computational fluid dynamics-based program, the wind effect is best 
provided when the H/W ratio is 0.5. It is seen that the wind can penetrate less into 
the canyon with the increase of the H/W ratio. In the case where the H/W ratio 
is 2, it is seen that the speed of the wind increases as a result of encountering a 
high obstacle while entering the canyon, and then its speed suddenly stops. This 
situation creates a great obstacle for the wind effect, which is the most important 
need for cooling urban surfaces, to be provided in the canyon (Gülten; 2014).

Figure 7. Different urban configurations from old city center in Elazığ, 
Türkiye (Gülten&Oztop;2020)

Figure 8. Wind Velocity Ratios calculated for different urban configurations 
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Density and configuration of urban areas are also important criteria that 
affect the ventilation performance of urban areas. It is very important that 
the road axes determined in the configuration are not interrupted so that the 
wind effect can affect the inner parts of the urban area. In recent years, many 
different parameters have been the subject of studies to measure the ventilation 
performance of urban areas. Wind Velocity Ratio is one of the most frequently 
used parameters for this purpose. This ratio is calculated depending on the ratio 
between the prevailing wind speed that is effective on the urban area and the 
wind speed measured at an average height of 1.5-2 m above the ground for the 
points determined in the area. Fig. 7 presents the different urban configurations 
which exist in the old city center of Elazığ, Türkiye. The calculated wind 
velocity ratios that belong to these configurations for different wind velocities 
and directions are presented in Fig 8. According to results, Conf. B which has 
a regular arrangement shows the best results for varying wind directions and 
velocities among other configurations (Gülten and Öztop; 2020). 

3. Natural Ventilation at Building Scale

The wind effect is directly related to the building envelope and volume. There are 
three situations that require varying levels of airflow inside buildings and can be 
resolved by ventilation. First one is to ensure the continuity of indoor air quality by 
replacing it with outdoor fresh air. Another one is to provide daytime ventilation 
in order to provide termal comfort of humans especially for hot-humid regions. 
The basic principle here is to remove the moisture effect from the human body. 
Night time cooling with ventilation is a better choice for hot-dry regions. Main 
aim is to cool the mass of the housing at night time by accepting it as a thermal 
mass. In daytime it is not advised to ventilate the indoor not to heat the mass.  

Natural ventilation in buildings can occur in two ways. Air density and 
pressure decrease with altitude. When the average indoor air temperature is 
higher than the outdoor temperature at the same altitude, the pressure gradient 
is smaller in less dense interiors than outdoors. This pressure difference creates 
an inward airflow at the bottom opening and an outward airflow at the top 
opening. If the indoor temperature is lower than the outdoor temperature, the 
thermosyphonic flow pattern is reversed: outside air enters through the upper 
opening and exits through the lower opening. This ventilation is defined as 
ventilation by thermal force (Givoni;1998).  When the wind blows against a 
building, it changes direction around the walls and over the roof. The air in front 
of the windward walls is compressed to form a pressure zone, the air near the 
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leeward walls and above the roof expands and the pressure is lowered to create 
a suction zone. In this way, pressure differences are created between different 
areas of the building envelope. The pressure differences between any two points 
in the building envelope determine the ventilation potential when openings are 
provided at these points (driving force) (Givoni;1998). The form of the building 
affects the positive and negative pressure zones formed on the building envelope 
(facade) exposed to the external air flow. 

Landscape elements can prevent the wind effect as behaving wind breakers 
or can be effective on directing wind towards the buildings (Çakır;2003). The 
slope of the roofs affects the pressure zones and levels created by the air flow 
around the structure. With an increasing roof slope the amount of windward 
surfaces increase (Darçın;2008). This helps the wind to be influenced into the 
building and increase the natural ventilation performance (Figure 9) .

  Figure 9. Effect of roof slope on air movement  (Darçın&Balanlı; 2012).

The form of the buildings is also a remarkable factor that determines 
the natural ventilation performance of buildings. The air hitting the prism and 
cylindrical high structures causes the formation of different motions and pressure 
zones around the structure. These structures create strong lateral flows instead of 
vertical flows as in rectangular planned structures. When the wind passes behind 
the structure, the small flows that are detached from the main wind flow by the 
suction effect form eddies that are effective on the building surface. These flows 
are called fringe eddies.

The most basic way of providing natural ventilation in high-rise buildings 
is to design the windows to be openable. Above a certain height, windows cannot 
be opened due to increased wind effect. In this case, double-shell facade systems 
can be used. The most basic way of providing natural ventilation in high-rise 
buildings is to design the windows to be openable.

4. Natural Ventilation at Volume Scale 

Natural ventilation is best achieved by cross ventilation on the volume scale. 
Cross ventilation is defined as the situation in which outdoor air can enter 
through openings (intake) in the pressure zone on one side of the building, pass 



NATURAL VENTILATION AT URBAN, BUILDING AND VOLUME SCALE     99

through the building and flow out of the outlet openings in the intake area of the 
building. The depth of the building is especially important in terms of the cross 
ventilation that will occur between the windward façade and the opposite façade 
of the building. This is because of the effect level of the unilateral ventilation 
that will occur if only one side of the building is open to the windward façade. 
Figure 10 shows the required dimension in depth and height for an effective 
ventilation.  The wind-induced air flow rate inside a building is proportional to the 
outside wind speed in front of the entrance window. Windows and obstructions 
in the ventilated area resist airflow. In terms of the efficiency of ventilation, 
the openings where the clean air enters the volume should be smaller than the 
openings where the polluted air is removed from the volume (Fig. 11).

Figure 10. Required depth and height of a volume for cross and one side 
ventilation (Darçın;2008)

Figure 11. Size of the inlet and outlet openings (Elwan et al, 2018)  
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The vertical distance between the openings is also an important criterion 
in terms of the efficiency of natural ventilation on the volume scale. As seen 
in Figure 12, the vertical distance between the openings provides an effective 
ventilation for the upper parts of the volume (Elwan et al, 2018).

Figure 12. Natural ventilation due to vertical  
distance between openings (Elwan et al.,2018). 

Important features in terms of natural ventilation in the orientation of the 
building are to benefit from solar radiation and to use the prevailing wind effect. 
The direction of arrival on the building surface is effective in converting sunlight 
into heat by being absorbed on the building surfaces. As the angle between the 
light and the structure surface normal decreases, the absorbed light increases. 
With the solar energy stored throughout the day, the indoor air is heated and air 
flow is provided by the chimney effect even in the absence of wind. Especially 
with the heating of the sun-exposed façade of the building, the air in the interior 
spaces forming this façade warms up and rises, the air in the other colder spaces 
moves towards the warm space, and thus an air flow is formed. 

Natural ventilation can be provided more effectively if the long façade of 
the building is designed considering the effective wind direction. The direction 
of the outside air movement to be used in the arrangement of the wall spaces 
and the position of the spaces relative to each other are effective in terms of 
ventilation. Examples where the air is constantly moving in the whole space by 
changing direction at an appropriate speed are positive in terms of ventilation.

There is dirty and hot air in the upper part of the window openings in 
the buildings, and cold and fresh air in the lower part. In the middle of the 
gap, there is a neutral zone where there is no air movement. For this reason, 
window opening and sash arrangement should be done in accordance with this 
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principle. For this reason, windows must have an opening mechanism to throw 
the polluted air out from the upper part and to take the fresh air in from the lower 
part (Darçın&Balanlı; 2012)

Especially in hot humid areas where air flow is required, the basic rule to 
be followed in interior design for ventilation is to use as little as possible the 
elements that cut off and reduce the air flow, such as walls and doors. Partition 
walls generally create a barrier to cut off the airflow while in some cases they 
can be used to direct the airflow.

5.  Conclusion 

Natural ventilation is a passive air conditioning method that is created by 
utilizing wind and solar energies. The climate zone and the (natural-artificial) 
environmental factors are important criteria that determine the ventilation 
requirements. Providing effective natural ventilation at the settlement scale 
allows natural ventilation of a building it contains. On the other hand, criteria 
such as openings and orientation in the building envelope allow good natural 
ventilation in the volume. Criteria such as the shape and length of the buildings, 
the building envelope and the position of the openings in relation to the wind, 
their dimensions, and the interior design of the buildings must be taken into 
account in a design where natural ventilation is tried to be provided at the scale 
of the building and volume.
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1. Introduction

As the locus of social life, urban spaces are designed to meet not only the 
daily needs of the people but also social and spatial milieus demanded 
for socialization. Public spaces appear as the most important places for 

socialization of people. While these public spaces are based on the relationship 
between the individual and the space; they are sometimes associated with 
altruism and loneliness, and sometimes with the richness of existence, awareness 
and freedom. Public spaces which are central to the social life; combine city 
silhoutte and urban heritage as well as bringing together the intertwined paths 
througout the city.

To understand the nature of urban spaces, it is important to review the 
development process and multilayered history of the city and to focus how the 
green infastructure has changed its nature and function by the time. Design 
and development processes of world-renowned urban areas involve green 
infastructure as part of their construction strategy since the 18th century. Over 
the centuries, it is observed that cities tend to adopt an environmental direction 
with emphasis on green axes. This study examines the importance of the 
designed green spaces as an identity element and their role in urban memory.

Urban green space is a key element of a city, both in terms of as a recreation 
destination and also as an intersection of the city’s main arteries. Its ecological 
characteristics supports residential buildings, public buildings and offices in the 
surrounding. Thus, the city is fed with green architecture in two ways; both 
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the city’s ecological performance increases as well as the land values in the 
surrounding of a green area. This study aims to reveal beneficial relationship 
between urban planning and public spaces by narrowing down the scope on 
green areas and their development throughout the historical development of 
cities with reference to urban architectural inheritance. 

2. Urban Design

Urban design, as a key function of an urban planning, either takes place by 
creating and/or revising the existing urban space, or by moving the center of 
gravity of the city to various points. During the formation of these processes, not 
only the planned areas but also the surrounding outer parts of the city could be 
designed and therefore transformed from the beginning. In other words, spatial 
arrangements refer to the physical environment in which life is realized, felt and 
existed. Optimizing, forming and organizing the urban physical environment 
around its productive urban space depends on the increasing demands and desires 
of the individuals and needs close relationship of space and time. The concepts 
of space and time are concepts that are closely related, which do not go with a 
straight course (Lefebvre, 2007). In time, spatial designs and strategies vary in 
parallel with the changing social and individual needs in time, as they constantly 
evolve and need new forms. Urban design is a dicipline that provide balance 
of solid-void, define the open spaces and buildings, pedestrian and vehicle 
flows, landscape and vejetative aspects of urban space in terms of not only 
physically but also functional, social and economic (Acar et. al, 2022). 

While Lefebvre questions meaning of term “space” by taking urban design 
as its main point of reference, he classifies space as perceived, designed and 
lived within the perception of the level of production of space. Perceived space 
represents the spatial practices and realities of people in daily life which also 
includes production and reproduction. This concrete space, relatively expressed 
objectively, is also expressed itself in the practice of daily life which can be seen 
and observed empirically. Lefebvre considers the concept of concrete space 
as a place used in daily life. The conceived space is an abstract space, which 
conceptualizes space as a mental interpretation therefore getting abstracted 
through representations and codes. This abstract space dominates current mode 
of production for social and political practices of each individuals. This type 
of space envisioned and concerned by designers, planners, public society and 
experts who are studying on other social areas. Lefebvre calls the concept of 
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abstract space as the places where investors and governments invest in making 
profits. This space type, which includes the lived space, the combination of two 
types of spaces, represents the place experiences of individuals in their daily 
lives. This is the social space where the individual experiences directly through 
images and symbols. The living space is not only a stage where individuals 
host their experiences, but also an element that can shape and complement their 
social life (Lefebvre, 2014).

Urbanization involves a process that is related to population growth and 
corresponds to the enlargement of the settlements in urban areas (Ergen and 
Ergen, 2019). It is stated that the earth’s urban population has already exceeded 
its rural population in 2007 and the urban population is expected to grow up 
to 65% by 2050 (UN-Habitat, 2006; UNESCO, WHO, CIGF & Space Group, 
2008; Akyıldız, 2020a:62; Akyıldız, 2020b:193). While the overcrowding 
and unplanned growth have had effects all over the world, the green areas of 
the cities have expose environmental degradation at various scales (Altıner, 
2022). The green areas that form the essence of the city; also provide identity 
to the city both historically and geographically. Even though, green areas may 
create some obstacles and difficulties for healthy urban expansion depending 
instable population growth, it also reminds us how important designing green 
and concrete areas together. Therefore, green areas are indispensable parts of an 
urban design and social life.

According to Louis Wirth, urban planning requires human intelligence 
to analyze urban development inputs to have future predictions and therefore 
rationalize the development (Hasol, 1995). Urban spaces and public spaces can 
also be defined as a meeting place of individuals of all ages, cultures, and socio-
economic groups which affect participants’ event (Erdönmez and Akı, 2005). 
Urban planning applications provide a wide umbrella for macro spaces where 
many different cultures derive a melting pot by covering and including each 
individual in the city. In addition to that, having green areas in an urban space 
provide sustainable public space therefore participants of all age interact each 
other via events and organizations in that public space. According to Mumford, 
urban spaces are; not only a container that provides a closed space for the human 
interations, but also a centralized attraction concept for public called ‘magnet 
metaphor’. Ebenezer Howard also identifies this concept as very useful in terms 
of the definition of an urban space. He describes magnet metaphor as pulling 
various public figure to the scene by shaping an attractive center for them 
(Mumford, 2013). 
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To understand the nature of urban spaces, it is so important to review the 
development process and multilayered history of the city. It is necessary to focus 
that how the green infastructure in the city’s design process changes its nature 
and function. 

3. Public Spaces

The concept of public space embeds itself to the center and acts as gravity 
of the city. It is an area of   encounter and interaction that confronts the social 
communication of the city and the problems of the users in almost every city 
in which this concept is applied. The sustainable community requires a safe 
and healthy environment with well-designed public and green spaces. Parks 
and green spaces provide not only places to recreate, but also create some 
opportunities for the psychological revitalization of everyday life.

Through Lefebvre’s philosophical analysis about “function of the public 
sphere”, an individual who is the subject of the action, gives meaning to the 
space which is the place of action; they live their actions and emotions, shares 
them for social relations and shape almost everything. While talking about 
abstract space design, Lefebvre emphasizes the effect of space on social life. It 
examines the social and spatial as part of each other in a dialectic approach. The 
most important places of the city are the public spaces which are the common 
usage area of   the whole population of the city. These public spaces are the most 
important places where individuals can prepare cultural and social activities in 
a natural social environment by comparing them accidentally and involuntarily. 
These locations are located in cities with different importance values   in terms 
of geography, culture and social structure. Many urban spaces such as bazaars, 
markets, squares, places of worship, parks and cultural centers are examples of 
public spaces that provide social communication and interaction.

The public sphere provides the community services and social 
communication, as well as provides free usage with the sense of belonging that 
individuals feel for their society (Sözen and Tanyeli, 1986). As Schulz stated, 
the city is ‘a place of encounter’ and a kind of ‘micro cosmos’ that brings people 
closer. It is the whole of the spaces that can be explained by the concepts of 
closedness (Erdönmez and Akı, 2005). The image of the city in a whole; It 
consists of five main headings: roads, regions, knot / focal points (public spaces) 
and sign elements (Lynch, 2014). The most important image for the city is the 
public spaces, which determine both the center of gravity and the design value 
of the city.
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Modern cities, in spite of all differences and inequalities, are seen as 
living places with close physical contact ‘without seeing’ and caring, so as to 
be equalized; it is expressed as the areas where freedom is not only alienation 
but also existence and loneliness coexist. In the public sphere, this means that 
‘the society and the community’, ‘the community and the congregation’, ‘the 
collective and the ticels’, ‘the locality and the sphericity’; they are defined as 
interactions between each other, by interacting and transforming (Ozdemir, 
2012). Cities, together with the migration of the different socio-cultural structure 
of the society with the different views and habits of many individuals do not 
resemble each other, who have the same population of people ‘who do not have 
the same philosophy of life and thought’ can be considered as a phenomenon 
(Tatlıdil, 1992).

Cities do not have a homogenous structure due to its formation process. 
The city gets redesigned with the migrations it receives and revises all its vital 
processes again. The city actually many individuals, living in the same habitat 
break off the plane such as city, neighborhood, etc.  That live together, cultural 
differences, endeavoring to cover everyone living similar lives. It takes time 
for people who have different cultural, social and economic structures to come 
together and spend time in common. It is an indispensable necessity for the 
structure of the city to integrate and involve individuals and groups with different 
cultures, religions and ethnicities. The more successful it is, the more and more 
the city looks; it is a union that can be perceived by an outsider. According to 
Ozdemir (2012), cities, the symbolic content of the relationship established by 
the different social actors with space, the way they experience and reproduce it, 
the space experiencing these actors and the content; it must be considered as the 
most crystallized areas for the actors to return to rebuilding them.

Contrary to the traditional cities of the past, in today’s modern cities, the 
habits of using time and space have changed and become systematic with the 
effect of power and bureaucracy (Celik, 2010). From the spatial designs of 
cities, it is possible to understand the technology, knowledge and aesthetics of 
that country. As a result of understanding the importance of time; all spatial 
designs, spatial environment and transportation network are designed for the 
individuals who live in the busy tempo of urban life.

4. Mutual Benefıts Between Public Space and Urban Design

In public spaces, it is a very important issue for people to be able to relate to the 
space in terms of the development of a sense of belonging. The designs of urban 
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spaces play an important role at this point. In particular, the concept of scale, 
which is included in the urban design criteria, affects the sense of belonging that 
people living in the city establish with public spaces. When examined in terms 
of space and human scale, the effect of urban open and green spaces within 
the scope of public spaces in the elimination or reduction of the psychological 
pressure on people caused by high-rise buildings in the city is quite large. These 
areas, which are effective in the formation of structural balance, should be 
designed in a way that will create trust on individuals and should be spacious 
enough to emphasize the openness of the area. Another feature of public spaces 
is that they take part in creating a sense of orientation within the space. The 
public spaces used to carry out certain recreational activities act as a buffer 
between different regions in the city. In this context, public spaces help people 
to make maximum use of fresh air and daylight in areas where urban sprawl 
and construction increase. Public spaces in urban spaces have a great impact 
not only in terms of human and environmental health, but also in increasing the 
recognition and economic income of the city (Kandemir, 2010; Karayılmazlar 
and Celikyay, 2018; Altıner et. al., 2020).

4.1.	 The	Positive	Impact	on	Property	Prices	

With the regeneration of cities and the increased quality of public spaces 
commercial property prices increase. Well designed, planned and therefore 
managed public spaces have significant positive impact on the prices of 
surrounding residential areas. For instance, in the towns of Emmen, Appledoorn 
and Leiden in the Netherlands, it has been evidenced that a garden bordering 
water can increase the price of a house by %11, while a view of water or a lake 
nearby can boost the prices up to %10. In addition to that, well designed and 
managed recreational parks raise nearby the prices of house by %6, and having a 
park nearby with a natural by %8. Contrarily, a view of an apartment block may 
reduce the prices by %7 (Luttik, 2000).

4.2.	 Being	Close	to	Public	Space

Priorities have been changing for small scale businesses. When choosing a 
business location, number one priority becomes locations which include open 
space, parks and recreational spots nearby. In 1980, 16 per cent of Denver 
residents said they would pay more to live near a greenbelt or park. By 1990 this 
figure had risen to %48 (The Trust for Public Land Economic, 2001). Proximity 
to playgrounds in residential areas was found to increase land values by up to 
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16 per cent for Berlin, Germany. In the same study, a high number of street trees 
resulted in an increase of 17 per cent in land values (Luther and Gruehn, 2001). 
Properties’ lease rates facing Post Office Square in Boston, Massachusetts, 
command a 10 per cent premium over those without a park view. Municipal 
investment in Union Square, New York, in 1985 stimulated private housing 
investment in the area. Restoration of the park helped to stabilise commercial 
and residential property values adjacent to the park. Apartments with a park 
view command a higher price than those without (Phillips, 2000).

4.3.	 Creating	Tax	Revenue

In additon to value increases of properties in this way, parks and other public 
spaces also bring wider benefits in terms of increased taxes paid to government 
(or, in the US, to the state) when properties are bought and sold. A good example 
comes from San Francisco, where proximity to the Golden Gate Park has 
been known to increase property prices from $500 million to $1 billion, thus 
generating between $5-10 million for the state in annual property taxes (The 
Value of Parks, 1993).

Beside above counted economical mutual benefits between urban design 
and public spaces, there are also other approved beneficial categories (Carmona 
et. al., 2004);

· The Impact on Physical and Mental Health
 The health benefits of walking
 Green spaces and long life
 A place for sport
 The importance of nature and ‘green exercise’
 The environment and mental health

· The Benefits for Children and Young People
 The value for children with attention deficit disorder
 Challenging play space
 Trees and grass are good for children
 Playtime is important

· Reducing Crime and Fear of Crime
 Secure spaces mean less crime
 Community gardens reduce crime
 The benefits of increased lighting
 Reducing crime at bus stops



110    SPACE IN MACRO AND MICRO SCALES

· The Social Dimension of Public Space
 Promoting neighbourliness and social inclusion
 A venue for social events
 Public space generates community cohesion
 Green spaces are well used
 The social value of trees, plants and ‘natural areas’

· Movement in and Between Spaces
 The current dangers to pedestrians
 Good-quality public space encourages cycling
 Good public transport reduces levels of traffic
 Fewer cars on residential streets
 Traffic erodes the sense of community
 The importance of open access

· Value from Biodiversity and Nature
 The ‘park breeze’ and air quality
 Trees cool air and provide shade
 Nature and wildlife amongst the urban fabric.

4.4.	 Good	for	Bussiness	

Improved public spaces attracts more people to a certain area and increase 
commercial activities. For instance, well-planned improvements to public 
spaces within town centres can boost commercial trading by up to 40 % and 
generate significant private sector investment (DoE and The Association of 
Town Centre Management,1997). Urban design improvements undertaken as 
part of a wider strategy can have even more dramatic results. In Coventry, 
improved pedestrianisation, a new civic square, clearer signage and better 
placement of street furniture have made the city centre a much more attractive 
place to be, as has the introduction of CCTV and radio security schemes, and 
an alcohol-free zone. As a result, footfall in the town centre has risen by 25 
% on Saturdays, benefiting local trade tremendously (Peiser and Schwann, 
1993).

5.	 Examples	of	Urban	Renewal	Strategy

Planning sustainable cities and the revitalization of green urban areas undertake 
a major role as a fundamental catalyst in contributing to the maintenance and 
promotion of environmental quality. Urban interventions supported by green 
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city areas tend to attract various economic competition and activities with the 
support of sustainable development. For this reason, urban spaces designed in 
this sense encourage urban residents and city visitors to rediscover the city. In 
this sense, the designed and physically constructed environment contributes to 
the social structure of the city, such as fostering social interaction, cohesion, 
etc., as well as to improving urban identity. In the same manner   city dwellers’ 
sense of identity and belonging improves. 

Urban planning is often considered an approach to sustainability. One 
of the main objectives of sustainable urban policies; transforming some parts 
of the city into an integrated structure, bringing people together, contributing 
to access to public services and increasing employment (Stren and Polese, 
2000). In addition, sustainable urban public spaces are spatial plans created 
to support the sustainability of economic, social and environmental life 
(McDonald et. al., 2009). Therefore, the green areas of the city; on one 
hand the city’s history and culture, on the other hand contributes to the 
local economic vitality and it has an important importance to symbolize the 
identity and ideals of the city.

Right after Industrial Revolution, which caused great changes and 
transformations in the world, industrial structures in the city caused irregular 
construction and growth of the city. The lack of capacity of the city in terms of 
infrastructure services, the environmental problems started with the pollution 
created in the city; made the cities polluted. Just like the old trade routes, the 
idea of   ‘a boundless’ world shaped by capital flows keeps the major ‘global 
metropolitan’ cities at the forefront. The differences between the various 
metropolises are listed in the transition routes of the global capital, making it 
possible to conceptualize as a place of frequencies determined by the degree of 
importance in the burden (Oncü and Weyland, 2013). As the distances between 
individuals in modern cities decrease, there are contractions in interactions with 
time and space. Although cities are developed with certain historical codes, 
globalization phenomenon; it has transformed both cities in time and spatial 
terms, and transformed them together with the structural elements associated 
with them, detached them from their ties and indicators of civilization and made 
them indistinguishable from the anonymous symbols, signs and structures of 
the global city (Celik, 2010). Newly enriching cities, such as Chicago, New 
York and Tokyo, ‘the gigantic towers’, repetition of non-human and single-type 
venues, new 21st century began to be built to create cities in heaven (Cansever, 
2010).



112    SPACE IN MACRO AND MICRO SCALES

Castells’ ‘informatics city’, refere to the networks of flows that are 
concentrated on a global Scale (Weyland, 2013). Thus, design decisions in the 
spatial planes of the city, especially in the public spaces, location selection, 
the needs of the space production materials, demands, technologies, daily life 
habits, depending on the daily life habits have constantly evolved in form 
and function decisions. In the West, between 1800 and 1945, with the social 
deterioration experienced in the cities, the renovation deformations and 
depressions needed to be replaced with an intervention decision. This type of 
intervention, called ‘Urban Renewal’, has been the subject of different urban 
transformation practices and strategies, ranging from the 19th century to the 
present.

The cities, which are in high demand, are rapidly becoming crowded and 
have started to develop the unhealthy cities by developing low-life housing 
models. In the 19th century, a new approach, called the Park Movement, was 
started in order to make the environment of unhealthy growing cities green and 
to live in the city. With this understanding, cities became a trend that started 
new design decisions for the societies living in the new silhouettes. As a good 
practice example; 

- Victoria Park in London in 1845,
- Birkenhead Park in Liverpool in 1847,
- Central Park in New York in 1857.

Birkenhead Park, designed by Sir Joseph Paxton in 1841, was opened in 
1847 to the people of Liverpool. The idea of this urban park was that opening 
a park which is free to use by public by eliminating the classes of the British 
society. Therefore, it was taken into consideration by the 19th century together 
with each individual, at the same time without any status and class distinction; 
it has started to be implemented with the fusion of whole society. Birkenhead 
Park in terms of participation in social life; it also hosted religious ceremonies as 
a park that contributed to inclusion of social classes, urban planning and social 
inclusion.
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Figure 1- Historical map of Central Park, NYC (URL 1)

Another example is the Central Park of New York City, which has become 
the symbol of America. The city park, designed in 1853 by Calvert Vaux, 
Frederick Law Olmsted and Andrew Jackson Downing, was inaugurated in 
1857. It is known that in the years when this urban park was designed, 1600 
people of Irish and British immigrants were evacuated here (Figure 1). Central 
Park is actually a landscaping strategy; It was started by drying 263,000 m2 of 
marsh area in the north corner of the city. It is an example of an important public 
space as the first gigantic urban park built on an area of   700 hectares. In the first 
period in which Central Park was established, economic and political reasons, 
while the demands of the working class and the poor were low, today it serves 
the society as a social and public sphere open to the use of the whole city as an 
entertainment, recreation and cultural area.

Central Park (Figure 2), the most famous park in the world, is an important 
example of public space and urban design in relation to its environment. The 
nature that adds value to the city, besides the beauty, also provides aesthetics 
and green silhouette to the city. The park also contributes to the city in terms of 
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social, spatial and tourism. The major public spaces such as Birkenhead Park 
and Central Park have made great contributions to the formation of urbanization 
today; social participation and communication should be considered as examples 
of urban design that should be planned in almost every city.

Figure 2- Aerial view of Central Park

The Park Movement was followed by urban renewal projects and provided 
the center of the city with wide boulevards and streets. For the development of 
healthy, convenient and more livable cities in the first urban renewal projects; 
efforts have been made to increase public spaces. The best example of this is 
that it was an urban renewal project carried out in Paris between 1853 and 1871 
under the leadership of Baron Haussmann. With this project, major demolitions 
began in the center of Paris where large boulevards and streets were designed. 
These new transport links provide access to many parks and areas outside the 
city center. The common point in the renewal projects of this period is that the 
nature of the urban environment and the traffic arteries are planned and the city 
center and the surrounding areas are tried to reduce the crowd.

Thanks to fundamental effect of planning, which concerns in regards to 
urban demography by focusing reconciliation of those who migrated to the city 
primarily such as regulating public health, parks and surrounding real estates. 
However, at the beginning of the 20th century, planners were reported to be 
responding to the urban conditions of their original work. But in the middle 
of the century, restrictive immigration laws, global pressure and wars have 
slowed down the migration process. It has been stated that the regional planning 
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departments have little to do for migrants (Vitiello, 2009). In countries shaped 
by migration, spatial planning developed in this axis. Unlike many countries, 
planning has been made by taking into consideration the issue of migration both 
in the planning of the city and in the formation of public spaces and other space-
producing platforms.

Urban renewal projects are experienced in Europe as well in this period, 
and in this case, the Beautiful City Movement in North America has started to 
develop. With that said, wide streets and boulevards were built in the cities. 
Renovations of urban centers have been carried out along with many important 
public spaces such as administrative-public buildings, museums and libraries, 
which have been placed in a way to give rise to these transportation arteries. The 
Modernist Movement was another renewal strategy in parallel to Garden City 
Movement and New Cities Movement in England in the 20th century. CIAM’s 
(Congrès Internationl d’Architecture Moderne) rights have been declared 
according to main principles at Athens Contract as shown below;

- Destruction of unhealthy areas of cities and rebuilding them,
- Developing a new urban texture by designing the new planned urban 

spaces, masses rising from large green surfaces.
- The distinction between vehicle and pedestrian traffic of the cities should 

be made clear, planning of transportation arteries and separation of urban 
functions with a new understanding and

- Cities need to have ‘modern’, healthy, convenient, clean, aesthetic and 
beautiful environments.

With the beginning of this ‘Modernist Movement’, many cities in Europe, 
especially Paris, have been demolished and these areas have been designed and 
developed according to these modernist spatial planning principles. In the 1960-
1970s, ‘Urban Improvement’ and ‘Urban Renewal’ projects were given priority. 
In these years, a direct linear relationship between spatial failures and distortions 
and social distortion was accepted and the subject was discussed in this sense. 
In this period, ‘space-focused urban space improvement and renewal designs’ 
that are sensitive to social problems have been implemented. These renovations 
and improvements were based on the prevention of deterioration in the urban 
environmental zones and the neighborhoods. In these projects, together with the 
urban transformation; it was a very important effort and social responsibility 
to deal with spatial arrangements together with the social improvement and 
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construction processes. Spatial arrangements with this social sensitivity; In 
addition to urban centers, the region has improved both the development of the 
poorer neighborhoods and has been one of the priority policies of the local and 
public administrations.

6. Conclusion and Evaluation

Especially in the 1980s the urban transformation and reconstruction strategies 
have accelerated with a focus on economic revival and physical improvements 
of abandoned, idle and decadent areas in the cities. In this scope, prioritized 
projects were applied for urban transformation starting from England, Europe 
Continent and North America. These projects, that encompasses large urban 
areas and include diversity of space, have favored economic development via 
private sector and tourism sector.

In some implemented urban designs in the 1990s, urban transformation 
were linked with cultural activities. Cities of Europe have revitalized their urban 
spaces by transforming the collapse areas around the city, such as industrial areas 
and port areas for cuh purposes. European cities of Utrecht and Edinburgh are 
examples of the transformation projects linked to the preservation of the heritage 
of cultural and historical textures. Urban revitalization strategies sometimes 
involve the revival of tourism or public spaces via activites held at regular 
intervals, such as carnivals, concerts, cultural and artistic festivals and sports 
events. The cities are attraction points for investment, tourists and employment 
opportunities. Cities such as Orlando, Beijing, Athens, Barcelona and New 
Orleans; attracted investments and tourists and at the same time improved 
their job opportunities. In cities worldwide; different city visions are realized 
by designing public spaces, business centers and shopping centers. These city 
silhouettes are perceived as a prestige for cities. Manhattan and Dubai for 
instance can be cited as the most significant cases which are known world wide 
thanks to their planned city silhouettes. Ultimately, the cities that invest in public 
spaces support urban tourism and local economy besides increasing the daily 
social life alternatives of city users, and remarking a memorable city silhouette.
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1. Introduction To Disaster Terminology

Disaster is the result of the process of risk. When there is a threat (T), 
there are vulnerabilities (V) in the area under threat, and when there are 
elements which can be affected by this threat (E), we can say that there 

is a risk (R). When this threat starts to occur and becomes an event, depending 
on its strength, we call this a disaster (D). Disaster Risk Management (DRM) 
is still an emerging science. Even the words composing the concept are quite 
new to even modern man. 

The word “disaster”, and thus the concept of disaster covers a very short 
time span in the history of humanity. Threats did become real and became 
disasters, by affecting people throughout history. They have caused life-loss, 
destruction of cities, and even collapse of civilizations. Their effects have been 
propagated in time, either because they have rendered the society vulnerable, 
or through triggering other disasters, and influencing people’s future, even far 
from the origin of the  event (Gündoğdu & Ünal, 2014; Calan & Akyıldız, 
2021).

Regardless of how concrete their effects are, disasters, and their reasons 
remained a mystery until recently. Humanity has many legends and tales, 
carrying records of the results of countless events, which we today classify as 

1 This study has been extracted from the PhD Thesis; “A Model for Disaster Risk Management at 
Historic Settlements” carried out and completed with the advisory of Prof. Dr. Zeynep Gül ÜNAL 
at YTÜ Department of Architecture.
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disasters (Figure 1). These tales include many misbeliefs as well. Ironically the 
superstition that comets (disastare) are the precursors of big events, and that 
threats are caused by stars, have evolved into being the name of the concept, 
which is disaster (Figure 2). However, the sources of these events that have 
sometimes turned into disasters have not been questioned by most societies, 
as they were firmly believed to be coming from higher beings, stars, sky or the 
Gods or Goddesses. Middle and Far Asian societies had a different mechanism 
where they have watched various signs to understand the system of the world. 
However, these too could not go past prophecies, and the mechanisms that cause 
a big event like flood, earthquake, etc. remained unknown, and consequently, 
the disasters that they may cause remained unavoidable. 

There was a major break-through when Halley has identified the comet 
which had been observed in 1531, 1607 and 1682, and have ascertained that it 
would again be seen in 1758. He had detected a period for the comet of 75 years. 
(Dean, 1908, pp. 331-332). And when it did appear in 1758, men finally started 
to realize that they had to look elsewhere for real reasons of natural events and 
wars. (Bernstein, 2020) argues that this event has anticipated science to cross 
a bridge. This new-found fact that disasters were not punishment by a greater 
force, was an inspiring force for humanity. 

The word risk had been derived form an Italian word, “risicare”, meaning 
“dare” (Bernstein, 2020, p. 26). It has emerged in our lives mainly at 17th century, 
with renaissance (Bernstein, 2020, p. 29). Although it was initially used in 
gamble, the modern use of the term is taking a step with information on positive 
and negative consequences, and their possibilities. One of the ideas which have 
defined the start of the modern age is that risks could be managed, that they are 
not merely the humour of Gods, and that man should not necessarily be passive 
against the nature. The ability to define future events is the basis of the modern 
society. Risk Management is the guide of the society in a very wide range of 
decision-making process (Bernstein, 2020, p. 7).

2. Historical Background

A thorough diagnosis is the prerequisite for writing a prescription for a problem. 
and the development of a prescription and cure for the problem (Gündoğdu & 
Ünal, 2014). The process of developing is system is started by data collection. 
And this step is followed by identifying the cause, and then constructing the 
system to avoid or minimize the effects. In order to research events categorically, 
the events which have occurred before and after the event itself should also be 
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recorded. This is required to develop a knowledge of what might happen, which 
is also wrongly called a prophecy. This system proves to be more adequate when 
planning a working disaster management system.

Figure 1. Reconstruction of a mural of the city plan in Çatalhöyük, depicting 
Hasandağ Mountain as an active volcano (Schmitt AK et al., 2014. PLoS 

ONE 9 (1): e84711; doi: 10.1371/journal.pone.0084711).

Figure 2 Depiction of the May 10, 1556 Constantinople Earthquake. Hand 
colored woodcut. Private collection, Prague. Depicting damage and loss, and 

a  comet was sighted on March 5, 1556 and seen for 12 days. (Printed by 
Herman Gall in Nuremberg, 1556)

Systems are established to overcome a problem or to answer needs. 
Revisiting the process of any system, and analysing the feedback, gives a new 
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perception, teaches us new ways to perceive and handle a particular problem. 
Disaster risk management is a series of process, where a chain of observation, 
perception and reasoning is obvious (Akyildiz, Gürboga, & Gürboga, 2018).   

The concept of “disaster management” has evolved only after a long and 
repetitive cycle of actions (disasters), loss of vulnerable elements, and 
reactions, which are short term solutions and remedies for the aftereffects of a 
disaster, humanitarian help, and etc. (Gündoğdu & Ünal, 2014). This is a cycle 
of events and reactions at first were limited to curing the effects this event. The 
most likely way to break this cycle was to observe the events rising above 
events-effects, maybe also going through past events, and trying to understand 
the reason of all this loss. This is the only way to find a way to reduce loss. 

The people of Thera (Santorini), nor Pompeii could associate the signs 
which we now know that are signs of a volcanic eruption. The land had 
tremored, it had smelled of sulphur, smoke and fire had been rising from the 
volcanoes, yet these had been individual events for them. They could not 
define a volcanic eruption (Gündoğdu & Ünal, 2014); therefore, they had no 
understanding of its indications, nor they recognised the antecedent events of 
an eruption. Once it happened, it was a disaster for them, however they had no 
idea that it had been the consequence of a geological phenomenon (Wikipedia, 
2013). Finally, man had discovered that he can steal the fire from the Gods; 
deceive the Satan; that we can shape our own destiny and reshape the earth 
according to our needs as he started to see and understand the reason behind 
our problems. Thus, he saw the chain of events, and started to develop the idea 
of managing disasters. It took time and lots of loss for us to see what a natural 
disaster is. This was a process which involved recordings, keen eyes, and open 
minds (Gündoğdu & Ünal, 2014). 

When we perceive the past and now, we can predict the future, and if we 
understand this development and transformation, we can discover that there are 
more problems to solve then we previously knew  (Gündoğdu & Ünal, 2014). 
We can start our trials to conquer the unachievable nature, and even the 
problems that we have caused with advancing technology and are increasingly 
fragile and dependent relationship with it. 

3. Basis of the Concept of Disaster Risk Management

Perception changes concerning disasters, risks, and the understanding that these 
risks can be managed and mitigated, follow a similar pattern for many countries. 



WHAT IS DISASTER RISK MANAGEMENT AND WHAT SHOULD IT MEAN . . .     125

Risk is a product of Threat and Vulnerabilities. To calculate loss, we add the 
values at the affected areas to this product.  Risk is reduced by Manageability. 
If you keep people and things of economic value away from the threat, risk is 
reduced. If during an event you manage to limit or stop the threat, or if you take 
precautions and reduce its intensity, you reduce the loss. If you calculate the 
risk and manage to reduce vulnerabilities, or train teams to interfere the event to 
stop the events or to save people or things of economic value, you again reduce 
loss. And Disaster is the product of the Threat which has happened (event) and 
vulnerabilities of its effective area, and the loss resulted by this collision. This 
loss can be quantified as people and/or in economic terms.

When we study natural disasters of the past 100 years, we see that the 
affected people (Table 1)  and the economic loss (Table2) that they cause is 
accelerating (Alexander, 1999) (EM-DAT, 2011). In developed countries, even 
a smaller event can be costly. On the other hand, a superficial evaluation of 
a similar event in an underdeveloped country, could reveal a much less cost 
(Alexander, 1999). Nevertheless, a very important fact is that, when people 
have unequal chances to reach resources and opportunities, their vulnerabilities 
and exposure to threats are not equal either. Low-income populations are 
economically forced to live in low-cost disaster-prone areas (Wisner, Blaikie, 
Cannon, & Davis, 2003) with poor infrastructure and construction quality. It is 
very important to understand that these tables show us the result of the collision 
of the event with the vulnerabilities and/or values of the affected area. This can 
be followed as loss of life or a monetary value.  
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Table 1 Number of Natural Disasters in the world, 1900-20092.
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superficial evaluation of a similar event in an underdeveloped country, 
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important fact is that, when people have unequal chances to reach 
resources and opportunities, their vulnerabilities and exposure to threats 
are not equal either. Low-income populations are economically forced to 
live in low-cost disaster-prone areas (Wisner, Blaikie, Cannon, & Davis, 
2003) with poor infrastructure and construction quality. It is very 
important to understand that these tables show us the result of the 
collision of the event with the vulnerabilities and/or values of the affected 
area. This can be followed as loss of life or a monetary value.   

Another value was brought to the attention of the world by Herb 
Stovel, towards the turn of the 20th century (Stovel, 1998). At this point, 
heritage professionals started to realize that most of the above actions to 
manage the disaster and the disaster risks are not applicable to cultural 
heritage. You even may not be able to change the function of the 
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Another value was brought to the attention of the world by Herb Stovel, 
towards the turn of the 20th century (Stovel, 1998). At this point, heritage 
professionals started to realize that most of the above actions to manage the 
disaster and the disaster risks are not applicable to cultural heritage. You even 
may not be able to change the function of the building. Moreover, the contents 
and the function of the building itself may be heritage themselves. And the most 
striking fact is that the asset in question cannot be replaced. 

There is another important point for historic settlements and buildings 
which should be grasped perfectly well before carrying on. They are old. Their 
authentic materials are getting old and weary. If conditions are inadequate, 
they may be deteriorating. The space that they provide are getting old. From 
another perspective, the world is developing, getting richer, and requirements 
are changing. We ask for more, and migrate to bigger, shinier spaces, leaving 
the old to die. At this point, there are two possibilities. As every space is filled 
somehow, people who cannot afford to live in those shiny and big spaces, come 
and live in this maybe glamorous area of the past. These people mostly cannot 
pay high rents. The rental income is usually insufficient for the most needed 
repairs. They have high ceilings, faulty windows and staircases, all of which 

2 Produced by F.D.GÜNDOĞDU from DATA acquired and evaluated from (EM-DAT, 
2013) (EM-DAT, 2010) (EM-DAT, 2011)
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makes it difficult to heat. In this way the area is sucked into a vicious circle of 
neglect, poverty and decay. 

Table 1 People affected by Natural Disasters in the World- 1900-20093

building. Moreover, the contents and the function of the building itself 
may be heritage themselves. And the most striking fact is that the asset in 
question cannot be replaced.  

There is another important point for historic settlements and 
buildings which should be grasped perfectly well before carrying on. 
They are old. Their authentic materials are getting old and weary. If 
conditions are inadequate, they may be deteriorating. The space that they 
provide are getting old. From another perspective, the world is 
developing, getting richer, and requirements are changing. We ask for 
more, and migrate to bigger, shinier spaces, leaving the old to die. At this 
point, there are two possibilities. As every space is filled somehow, 
people who cannot afford to live in those shiny and big spaces, come and 
live in this maybe glamorous area of the past. These people mostly cannot 
pay high rents. The rental income is usually insufficient for the most 
needed repairs. They have high ceilings, faulty windows and staircases, 
all of which makes it difficult to heat. In this way the area is sucked into a 
vicious circle of neglect, poverty and decay.  

One façade of this problem brings us to what is said by Alexander 
(1999), and Wisner et.al. (2003). Low-income inhabitants of this valuable 
oppression zone are more vulnerable at the face of a threat. The other 
façade is that this winding stair of increasing poverty and neglect which 
goes deeper and deeper, also renders the building and the settlement more 
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One façade of this problem brings us to what is said by Alexander (1999), 
and Wisner et.al. (2003). Low-income inhabitants of this valuable oppression 
zone are more vulnerable at the face of a threat. The other façade is that this 
winding stair of increasing poverty and neglect which goes deeper and deeper, 
also renders the building and the settlement more and more vulnerable. In fact 
this situation itself is disaster, when the value at stake is considered.

4. Evolution of Disaster Risk Management in Turkey4

The timeline for the development of the legal framework for Disaster Risk 
Management Turkey can be started with the beginning of the Republic in 1923, 
as our legislation and administrative framework that we use today, had mostly 
been established starting with this date. Though we should also acknowledge 
some legal steps that had been taken during the Ottoman Era. In addition to 

3 Produced by F.D.GÜNDOĞDU from DATA acquired and evaluated from (EM-DAT, 2013) 
(EM-DAT, 2010) (EM-DAT, 2011)
4 This study is a result of the cross analysis on the “Turkish Official Journal” and disaster records  
(Gündoğdu & Ünal, 2014). 
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this, preservation of monuments in the modern sense have been legally and 
institutionally was started in 19th century.  

In 1922, before the establishment of the republic and right after the war, 
fires started by leaving armies in at least 5 major western cities, had lasted for 
days. Especially the one in İzmir had wiped out most of the city centre and 
trade zone (Bakeless, 2022) (McCarthy, 1995). Another immerging problem 
was the vast immigrant problem caused by one-way population movement 
from pre-Ottoman lands. The newly found State had quickly established the 
“Ministry of Population Exchange, Public Works and Habitation”, in order to 
start reconstructing burnt-down cities, and providing housing for a vast number 
of immigrants who had lost their lands and had travelled to their new home-land 
(Gündoğdu & Ünal, 2014)  (Ministry of Foreign Affairs, 2011).  (Ministry of 
Public Works, 2011). 

Following the destruction caused by the Independence war, there were five 
earthquakes between years 1924 and 1930, with intensities ranging from VIII to 
X. The newly found state had had great difficulty in answering the needs of the 
affected people. The first Insurance Company was founded with the instructions 
of Atatürk, the founder of Turkish Republic, in 1925. The heavy loss was mainly 
the result of inadequate buildings. In 1930, Law of Municipality, regarding 
building codes had been accepted (Gündoğdu & Ünal, 2014). These were major 
steps for the founding legislation of disaster risk management. The Law of 
Villages (442-1924) had stated that in case of flood, villagers should act together 
to change the course of flood, and that they should remove, or repair bent or 
deteriorated walls. This last section was unfortunately interpreted to remove 
traditional structures and replace it with a reinforced concrete one. The fact that 
no legislation for the construction of traditional wooden skeleton and masonry 
buildings was arranged until recently had unfortunately led to perishing of many 
historic settlements. The first 7-year period is regarded as a passage phase from 
war to peace, from empire to republic.

The process of the evolution of Disaster Management in Turkey could 
be studies at five phases (Gündoğdu & Ünal, 2014), as valid for the rest of 
the World. First phase covers years 1930-1944, and it can be labelled as 
“Intervention Follows Event”. It starts with the Law of Municipality. When we 
examine disasters versus legal developments, we see that a new law followed 
a series of events, and these provided no general understanding of or solutions 
for the events. In other words, to recover the loss. At this point, there is no legal 
description of “disaster”. Also, there is no arrangement for governmental aids 
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to those affected by disasters. Following a series of earthquakes5, in 1933, “Law 
of Municipality Buildings and Roads” had been accepted. Following some 
devastating fire events, the “Act no 2290 regarding fire prevention measures and 
unused buildings and buildings that are in bad condition” had been accepted. 
Also, some legal arrangements had been made in 1936 and 1937, regulating 
insurance rates, fire department and fire prevention measures. In 1938, a law 
concerning Architecture and Engineering was accepted. in 1939, Construction 
and Buildings Directorate had been established. In 1940, the “act no 3773 
concerning aids to be made to those affected by this earthquake”, and no:3908 
concerning relocation of the city had been accepted  (Gündoğdu & Ünal, 2014). 
These legal arrangements had been the first examples of a series of laws trying 
to plan actions following every great disaster and were mostly concerning aids 
and arrangements to be made after each event. 

The second phase is the “Mitigation” period, which covers years 1944-
1958. After great losses caused by a series of disasters, it was finally understood 
that it was no permanent solution to prepare laws to aid those who were affected 
by disasters. Some more serious precautions had to be taken to reduce human 
loss, as well as economic loss. Although the arrangements were for earthquake 
mainly, it would in the end cause the perception change in how a disaster should 
be managed (Gündoğdu & Ünal, 2014).

Between 1941 and 1950, following 10 disastrous earthquakes of intensities 
of IX to X, and 9 intensity VIII earthquakes, where majority had occurred at 
the very fault that caused the Erzincan to be grounded at 1924, the Northern 
Anatolian Fault (NAF). These series of events had claimed 43,319 lives, and 
nearly 200,000 buildings. Again, there were attempts to regulate aids and 
relocations of settlements after these events, like the act no 4386 which was 
accepted following the earthquakes in Tokat, Çorum and Balıkesir in Middle 
and Western Anatolia  (Gündoğdu & Ünal, 2014). 

Between 1951 and 1960, following 4 disastrous earthquakes, the amount 
of destruction and economical loss caused by these events had proven that 
the problem was too great to be solved by merely rebuilding the destructed 
buildings or relocating towns. After continuous efforts to recover the destruction 
and aid those affected, all this great destruction has finally led to a point where 
importance and necessity of disaster mitigation was realized. In 1944, Act no 
4473 regulating actions about damaged archive documents during fire, floods, 
5 The 1939 Erzincan Earthquake which is among the greatest disasters of the world has caused loss 
of 32,962 lives and 116,720 buildings
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earth movements and earthquakes.  In 1945 the first earthquake risk zone map 
of Turkey was prepared  (Gündoğdu & Ünal, 2014). 

One very important enlightenment which had occurred because of all these 
devastating incidents was that dealing with them individually and after the event 
had occurred was no answer to the problem. Action-reaction solved nothing, 
and it was clear that some areas were prone to certain disasters. The necessity 
of disaster risk zoning and mitigation in these risk areas were clearer, now that 
the events had occurred, the effects had been understood, and they had to be 
“managed” And this could only be done by defining risks. This is the starting 
point of the concept “risk management”. Some elements of risk management 
had started to appear in legislation; disaster and emergency aid and rescue plans 
were started to be prepared. This new understanding had also necessitated some 
new administrative systems to be designed. Legislation had now described what 
should be done during and after a disaster or emergency event. 

In 1956, “the act no 6785 of Construction” had been accepted. This act 
had stated that; “disaster prone areas should be determined during decision for 
new habitation areas, and that construction process should be detected in these 
areas”. In 1958, Ministry of Construction and Habitation had been established, 
which took over the role of the Ministry of Public works about disasters. The 
same year, Act No:7126 of Civil Defence had been accepted, which arranged 
search and rescue and first aid issues. In 1959, Act no 7269 had been accepted, 
which made general arrangements of what should be done after a disaster, 
including humanitarian relief, relocation, temporary housing, disaster funds, 
bank loans, government loans, and etc. with the same law, for the first time a 
Directorate had been established bearing the name Disaster works. Also with 
this new legislation, definition of disaster had been made. Until this time, each 
event had to be declared as Disaster by a new act or a cabinet decree  (Gündoğdu 
& Ünal, 2014). 

After these initial efforts for the establishment of an administrative and 
legislative framework, events other than earthquakes had also been included 
under the term, disaster. Widespread fires, earth movements, rock falls and 
floods had started to be considered as disasters. Legislation was adapted to 
this new understanding. At first majority these arrangements had been focused 
on the relocation of population away from risky zones, providing government 
funds for those affected. One important development was defining what is a 
disaster and officially declaring an event as a disaster. Some very important 
issues which had been handled during this time concerning fire prevention and 
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protection were introduction of fire insurance in 1953, and legal arrangements 
for public contribution to fire extinguishing and aid to fire victims.  

The third phase can be identified by a single law that regulates what is 
required to be done after disasters. The meticulous recording had beard fruit. 
It was now clear that every disaster had some similar impact on people, built 
environment, social-structure, and economic system. Also, it was now realized 
that a different hierarchical system was required to cope with before and after 
events of a disaster. A new institution had been established to deal only with 
disasters in 1965. In 1968, the term “natural disaster” was used for the first time; 
implying the perception of other type of disasters as well  (Gündoğdu & Ünal, 
2014). 

The years between 1961 and 1970 had witnessed less fatal 14 earthquakes 
and 4 IX intensity earthquakes. A decree had been accepted in 1962, to regulate 
the means to determine disaster prone areas. This shows a more systematic 
approach to the concept of disaster. After the resources allocated to this field 
of research area, following the data acquired, in 1968, Decree of “Announcing 
some Zones as Natural Disaster Zone” was accepted. In this decree, for the first 
time the term “natural disaster” was used  (Gündoğdu & Ünal, 2014).  

In 1964, a division for disasters had been established.  This was the ultimate 
responsible institution, whose authority covered all phases of a “disaster cycle”. 
The responsibilities of the directorate and what needs to be done before, during 
and after a disaster are described in detail (Yılmaz, 2003, pp. 92,93), Act 
No:7269 had been revised many times over time, in order to establish a Disaster 
Fund, enable better mitigation measures, and adapt and improve the system with 
new lessons learnt in disasters  (Gündoğdu & Ünal, 2014). 

A new hierarchical system for Disaster Management had been established 
under the name of; the “General Directorate of Disasters”. This indicated a 
beginning of the fourth stage, and it showed that the necessity of dealing and 
managing disasters at a higher level was understood. Also, the vitality of disaster 
planning was agreed upon (Gündoğdu & Ünal, 2014). 

The new General Directorate was tested with a series of events like a series 
of floods and mud slides, especially in İzmir and at the steep coastal areas of the 
Black Sea, earthquakes at Easter Anatolia and Aegea. Fires which occurred at a 
big governmental Chemical Factory PETKİM (1992) many important historic 
structures, various hotel fires and tank ship fires along Bosphorus endangering 
historic settlements along the Bosphorus and Historic Peninsula had also proved 
that fires could have disastrous effects for historic city, and even for the modern 
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city with the developing technology. When we go through local documents, 
these non-earthquake events had kept occurring even before they finally were 
brought to the attention of the public. 

Following this more systematic approach, in 1988 a regulation has 
been prepared concerning fundamentals of Emergency Rescue and Recovery 
Establishment and Planning  (Gündoğdu & Ünal, 2014).

The devastating Earthquake of Erzincan in 1992, marked the turning point 
in Disaster Management System of Turkey. It had caused loss of 653 lives 
and with the economic loss over 3 billion Turkish Liras (JICA, 2002), totally 
damaging 12 thousand buildings (Altınok, 1995). This number is around 10% 
of the total building stock of the city (Bayülke, 1995). Rehabilitation work cost 
was 650 million USD (Gündoğdu & Ünal, 2014). 

The effects of this disastrous event made it clear that such big events also 
had long term economic and social losses(Öztürk, 2003). This new finding was 
quickly evaluated, and this led to the improvement of Act No:7269, to also 
provide to rehabilitate social and economic losses after disasters. This helped 
reduce future vulnerabilities of the society for other disasters (Gündoğdu & 
Ünal, 2014).

All these developments had now brought the problem of detecting how 
much economic aid should be provided to owners of these damaged buildings. 
So, Damage assessment forms were prepared and annexed to legal procedures. 
The data collected by this form calculated the damage and grouped them under 
five main damage groups; namely no damage, minor, medium, heavy damage 
and destroyed. Criteria to be used in damage assessment had been shown in 
figures for easy inspection. Forms were for engineered/reinforced concrete and 
non-engineered/masonry buildings.  Wooden skeleton, and traditional masonry 
building type which were used quite widely and with a unique construction 
technique had been ignored in this assessment. This neglect was known to have 
caused loss of many wooden skeleton traditional buildings in vast numbers after 
earthquakes  (Gündoğdu & Ünal, 2014).

In 1995, there had been an earthquake in Dinar, and there was a great 
and highly unexpected loss at the city (JICA, 2002). This even was not 
anticipated as no such active fault line had been depicted. Risk Maps of the 
country were re-evaluated. Also, the poor quality of reinforced concrete 
building constructions was once more brought to attention. This event was a 
final warning to further improve disaster risk mitigation efforts (Gündoğdu & 
Ünal, 2014). A commission had been established by the Turkish Assembly, to 
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determine precautions to be taken to mitigate loss during natural disasters, and 
another one to investigate the loss in natural disasters. Dinar earthquake event 
had lasted for months. Tremors were continuing, people were stuck in streets 
and parks, social and economic life had halted longer than any other event. 
This stretched event was an opportunity to watch the defects in the centralized 
disaster management system. The necessity of emergency and disaster response 
at local levels was understood and this had led to the establishment of “Regional 
Emergency Centres” have been established at three levels of local management. 
These institutions were provided with extraordinary authorities during search 
&rescue phase (Gündoğdu & Ünal, 2014).    

Two major events at the end of the 20th century have caused a major shift 
in the paradigm of disaster management and disasters in the country. This era is 
classified as the fifth phase. First of these events was actually a  series of floods, 
and mudslides at the Black-Sea Region in 1998, caused by heavy rain, affecting 
many towns and great many people. Although until this event life loss had been 
the focal point when calling an even a disaster. However these events had caused 
such great economic loss  (Turna, 2011) and effected so many people that it was 
an inescapable fact that they were a disaster and had required serious attention  
(Gündoğdu & Ünal, 2014). 

Yet, before the completion of the infrastructure investments which had 
been done to mitigate further risks concerning heavy rain fall, 1999, a more 
devastating event had happened.  Marmara Earthquake had caused the collapse 
of the newly established disaster management system. The vast scale of the event 
had provided a very harsh test and had proved that the system was not adequate 
for big scale events. There was inconsistence, and there was lack of coordination 
and collaboration between different governmental institutions. The system 
quickly started to analyse itself and the system had to be urgently reformed to be 
able to answer the urgent needs of the victims in major and economic giant cities 
of the country. Quick legal arrangements had been made; 38 acts, 28 decrees, 
6 regulations, 17 notifications and 9 circulars.  Civil Defence system had been 
completely redesigned. Search and rescue teams had been established at district 
and provincial levels. Provincial Governor was given the authority to establish 
first aid and search and rescue teams, building temporary settlements, and 
making necessary purchase to go through with these actions (Başbakanlık Kriz 
Yönetim Merkezi, 2010). Insurance system was introduced to this new system 
and a Compulsory Building Insurance Institution (DASK) was established. All 
buildings were strictly required to have this insurance. A new legal arrangement 
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was made for construction inspection. Also, legal arrangements were made to 
measure the competence of civil engineers  (Gündoğdu & Ünal, 2014).  

A completely new Disaster Management System was introduced, and 
Disaster and Emergency Presidency (AFAD) was established. This institution 
could now provide a healthy system of recording of each event, along with the 
faults and mistakes of the system. Finally, the action-reaction cycle had been 
deserted, and the whole legal and administrative structure had evolved into pro-
action system  (Gündoğdu & Ünal, 2014). 

When all these events and developments are studied, we see that cultural 
heritage had never been included in the system. In fact, some developments 
even caused the loss of especially traditional buildings and whole settlements 
hidden behind the dust of devastation. The situation was similar at the rest of 
the world. Sendai Framework for Disaster Risk Reduction (2015-2030) showed 
that the world was seeing the cultural heritage face of the problem, and that a 
different approach was required for disaster risk management. Although this 
acknowledgement is not reflected in legislation and administrative infrastructure 
in the country, experts in both sides know that they must work together to save 
more than money. And they are aware that the memory of humanity is not to be 
put at stake. 

5. Historic Recording Used to Save History

History of disasters and their management can be written only if you include 
the before and after events of a disaster, with current understanding of the 
mechanisms which cause these disasters, and their actual effect circle. This data 
should be multi-faceted and multi layered. Big scale disasters fortunately have 
a rare occurrence rate, so only a thorough analysis of this data would provide us 
with means to a better disaster management system. 

The system for the development of a disaster risk management system for 
historic sites and buildings is similar. However, they require a parallel process 
of damage assessment which is developed specially for the varieties of these 
structures. Furthermore, we need a better understanding of how these structures 
behaved during events when they were at their perfect state, and when they have 
been aged. 

There are records that during the search & rescue, and recovery phases 
of the 1999 Marmara Earthquake, many heritage sites, and mainly traditional 
settlements, were lost. Teams who investigated damage, had not been familiar 
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with these structures, and the only means that they had for evaluation had been 
prepared for different structures with different damage mechanisms. They had no 
knowledge that these structures had evolved to endure many disasters in the 
course of time. 

There was a gap in the system and unfortunately this whole gap which is 
destroying our cultural references are still very thin, and even invisible unless we 
decide to protect these structures even when they are not considered as 
monuments. It can only be detected by caring eyes and following the statistical 
data which had been collected during the damage assessment phase. The loss is 
irrecoverable; however, the information could be used to devise a fast assessment 
method. 

Development in this field would first help reduce disaster risks before the 
threats become real. Rapid assessment of buildings would help preparation of 
mitigation plans and risk maps. Secondly, after a disaster, adequate rapid damage 
assessment which asks correct questions to detect damage or non-damage of a 
particular historic settlement would save buildings from being demolished or 
would provide legal grounds for rapid intervention to damaged historic buildings 
which can be saved by constructing a scaffold or with little intervention.  
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1. Introduction

Urban design is concerned as arrangement of towns, cities or places 
in terms of physical, aesthetic, functional, ecological, climatic and 
cultural subjects. Urban design is defined as a connector projects 

among planning decisions and architectural designs. Hence, it works as a bridge 
between different scales; especially between macro scales that defined planning 
decisions and micro scales like that architectural designs, landscaping, materials 
and details of places.  Thus, urban design related from planning decisions to 
details of plots, materials, vegetation of a place. For this reason, it generates 
urban forms and defines the morphological character of cities. Urban design 
is the most essential process of generating a city that is shaped according to 
physical, functional, aesthetic, ecological and social aspects. Urban design is 
the projects and process that define the physical urban forms and functional 
aspects of places. Thus, it is concerned as a tool that arrange and shape the urban 
places. Even though 1/500 scale is accepted the most common scale for urban 
design issues, it spreads of different scales that related with both macro scales 
and micro scales. 

2.  Urban Design

2.1	 Definition	and	development

Urban design means the construction and arrangement of urban areas at different 
scales. It refers to a comprehensive and versatile process in which the physical 
and functional construction of the city. It is related with different scales, ranging 
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from master plan studies at the upper scale to the design of the places that 
individuals perceive and directly experience in the urban environment in micro 
scales. 

Urban design is a discipline that produce urban places. It provides balance 
of solid-void, define the open spaces and buildings, pedestrian and vehicle 
flows, decisions of materials and details, landscape and vegetative aspects of 
urban space. It is not just a physical configuration of urban fabric but also it is 
a discipline that defines functional, perceptual, social and economic aspects of 
an urban places.

Mumford (2009) defined the urban design as a combination of science 
and art in the three dimensional planning of urban environment. Similarly Wall 
and Waterman (2009) defined it as a place making process that designing three 
dimensional urban spaces in towns and cities. Furthermore, Childs (2010) defined 
the urban design as designing and shaping of a specific parts of settlements 
for instance; public spaces, street types, infrastructures, building typologies or 
multiple built forms. On the other hand, it is not just a producing a physical 
design. At the same time, the design scenarios and ideas about city and place 
will be developed and embodied with urban design processes. Therefore, urban 
design begins with design ideas and scenarios of a place and it continues with 
producing urban forms in three dimensions. Thus, urban design is a process and 
tool that produces all kinds of forms in the urban environment. Although 1/500 
and 1/1000 scales are the most frequently used scales, depending on the urban 
area they can be determine the physical, functional, ecological, aesthetic and 
sustainable structure of the urban environment at scales ranging from 1/5000 
scale to 1/200 scale.

Even though as a contemporary term ‘urban design’ dates on postmodern 
era, there have been urban design practices throughout the history. Throughout 
history, planning and design issues were held together generally and urban 
environment was shaped according to climatic data, social and cultural norms, 
religious beliefs, aesthetic values or administrative decisions. Therefore, before 
industrial revolution street typologies, public spaces, configuration of public 
spaces with buildings, materials and details of urban environment had decided 
with planning processes.  

Its development as a term ‘urban design’ based on spatial and urban 
problems of planning approaches of modernism. Spatial and urban problems 
caused to develop new urban approaches for producing urban environment. The 
main problem of planning approach of modernism is the gap between planning 
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decisions and architectural scales has an effect that cannot shape the urban space. 
In the understanding of the modern era, the development of the city through 
merely architectural solutions had led to inadequate practices in the design and 
organization of urban spaces between buildings. Urban spaces had become 
undefined areas as a result of considering the buildings independently from their 
surroundings and other structures. In this case, the urban space has become an 
area where independent structures are located and which has lost its integrity. 
While the modern planning approach divides the city into sharp zones at the 
upper scale, it bypasses the intermediate scale that forms the urban environment 
and focuses on directly to the buildings at the lower scale. This situation leads 
to the fact that, the architectural fabric emerging in the modern city is detached 
from the context, that cannot integrate sufficiently with its surroundings, and 
that there is no production for the urban environment. 

Again in modernism, the continuity and relationship between urban spaces 
and architectural places has disappeared. In this direction, the concept of urban 
design has emerged as an action that has developed towards the deficiencies 
caused by the modern planning approach in the designing and construction 
of cities. Therefore, due to problems of modern cities and places, postmodern 
approach became to develop. In the post-modern urban space approach, urban 
spaces that have become undefined in modernism have been reconsidered. 
Akyıldız (2017) indicates that, according to the postmodern approaches of 
urban space, urban spaces are not only physically defined for daily activities and 
actions in the city, but also areas with social, symbolic, economic, functional 
and aesthetic aspects. The importance given to urban spaces in the post-modern 
era required that these spaces be handled and designed comprehensively. The 
urban design discipline that emerged in this period reveals the understanding of 
post-modern and contemporary urban space. According to this approach, urban 
space is formed by the combination of many variable concepts.

The concept of ‘urban design’ emerged with post-modern approaches 
and it is defined as an intermediate scale to establish the relationships between 
two-dimensional urban planning and three-dimensional architectural projects 
in order to shape the urban environment. The concept of ‘urban design’ and 
its application issues first emerged in the urban design conference held at 
Harvard University in 1956, where the morphological development of cities 
was emphasized and then it became widespread with the American Institute 
of Architecture in 1957. In the following decades, it became widespread 
especially in the USA with the works of names such as Kevin Lynch, Jane 
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Jacobs, Chistopher Alexander, Leon and Rob Krier, and Robert Venturi (Vardar, 
2012). In the first urban design conference, the lack of quality, aesthetics, and 
sense of place in master plans and architectural scale are discussed. Therefore, 
in the modern period, it is seen that the elements that make up the urban space 
and all the factors are not dealt with. In other words, the disconnection and 
uncertainty between the decisions taken at the macro scale and the architectural 
projects made at the lower scale cause the urban space do not be produced and 
the production is limited to the buildings. 

These productions which are made by excluding the way the buildings 
come together, the open spaces they define, their relations with each other and 
with the open spaces, their suitability for the climate, city silhouette and the urban 
landscape cause the negative spatial perceptions, poor urban environmental 
quality and lacking contextual and cultural characteristics. Cullen (1961) also 
emphasizes that, a holistic design could not be created in urban space and cities 
if focused on only buildings. Trancik (1986) also states that the buildings are 
handled and are disconnected from their surroundings, they are not integrated 
with the urban fabric, and the planning processes of the newly developed urban 
areas are of a nature that deals with the space in two dimensions. For this reason, 
he emphasizes that the three-dimensional configuration of urban space cannot 
be grasped.

2.2.	 Urban	design	principles	and	subjects

Urban design is relevant to urban place that we perceive and live. Hence, the 
main principles and aims of urban design process is producing livable, quality 
and sustainable urban places for people. Thus, the main purpose of urban 
design is making the most sustainable, livable and qualified configurations 
of urban elements. In other word, it designates how to configurate the urban 
elements for producing sustainable, aesthetic, accessible and livable places.  
Therefore, from master plans to architectural designs it works as a guide for 
how to design and shape the urban environment. In all design scales, it aims to 
configurate the urban elements (buildings, open spaces, movement, vegetation, 
urban furniture, materials) according to basic principles. The principles can be 
enhanced according to site, topic or scale of an area, however, sustainability, 
legibility, movement, resilience, aesthetic, contextuality are the main principles 
that comprise several issues. 

Sustainability is related with several issues of planning and design 
subjects. As a principle sustainability refers that sustainable ecologic and 



URBAN DESIGN IN MACRO, MESO AND MICRO SCALES      143

climatic solutions, protecting natural resources, sustainable economic policies, 
long term transportation solutions etc. Resilience is a significant issue for 
cities’ sustainability.  Cities need to be able to adapt to change of economic, 
climatic, environmental or social issues or should be resilient against disasters. 
Therefore, according to planning and design policies places should have been 
resilient configurations.  Sustainable urban movement and accessibility are 
other significant principle and aim for urban design. Not only vehicle movement 
especially developing non-motorized movement in cities is important aim for 
today’s planning and design approaches. Akyıldız and Akbaş (2020) also defined 
the urban accessibility as a main issue for urban design. As resilience also it 
relevant to sustainability and quality of urban areas. Legibility and aesthetic are 
especially gain importance in micro scales in terms of material, color, texture, 
and they directly related with spatial perception and spatial identity. Context 
is another important principle for urban design processes which aims to shape 
all kinds of urban fabric that synthesizing multiple perspectives and producing 
the most appropriate form in this context. The principles can be altered and 
diversified according to the character of the field. 

According to scale, urban design subjects are diversified. Urban design can 
be projects that produce new urban parts or it can be a project for the development 
or rehabilitation of existing urban fabrics. At the same time, it is the most 
important pillar of the city’s development process and urban transformation 
practices. How the building blocks will be shaped, how the buildings will be 
positioned on the site, details on the form and scale of the buildings, pedestrian 
and bicycle movement, the form and quality of open spaces, urban furniture, 
lighting, recreational areas, parking solutions, vegetation, materials, texture 
and landscape decisions are the main issues should be resolved in urban design 
projects. In addition, making functional, economic and social policies of an 
urban space are essential subjects of urban design processes. The subjects of 
urban design can be listed as;

· Designing new urban parts,
· Renewal projects,
· Residential areas,
· Streetscapes and landscapes,
· Rehabilitation and rearrangements on historical areas,
· Coastal design,
· Producing thematic places,
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· Enhance the urban movement (Defining especially non-motorized 
networks

· Planning green networks 
· Squares, open spaces, kinder gardens and parks 
· Defining details of designs in terms of material, color, texture etc.

3. Urban Design Scales

The different elements of urban design deal with each other and from a single 
block to configuration of blocks and open spaces, then from it to neighborhoods, 
from neighborhoods to city it is shaped urban places in different scales. Thus, 
each physical element link to other and each scale shape the another decision of 
upper or lower scale. Günay (1999) defined the urban design as producing both 
theories and practices of designing and guiding of urban forms in the macro, 
meso and micro scales. Heeling (2001) indicates that urban design can be on 
every scale and it related to the public places, buildings and around.

Figure 1 - Pyramid of urban design scales

3.1.	 Urban	design	in	macro	scales

Even though in macro scales, the macroform of the city is seen to embody 
from land uses, urban transportation lines and fringe belts, at the same time it 
is formed according to urban units that are the smallest urban piece. Therefore, 
the design character of each urban unit influence and shape the holistic plan and 
city form. 
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One of the most essential scale for urban design issues are 1/5000 and 
1/2000 scales that integrate planning decisions and design approaches together. 
These master plans mostly in 1/5000 and 1/2000 are generally focus on a 
neighborhood, district or campuses. These master plans can be made for both 
existing urban areas and also new developed urban lands. It can be prepared for 
developing and designing a new district in the city or it can be a renewal project 
for an existing urban area. From these master plans design approaches and 
initial proposals can be realized. Land uses, functional diversities, blocks, urban 
movement on primary lines are mostly explained in these master plans. These 
plans are generally the first step of an extensive urban design projects such as 
a neighborhood, a residential district, central business district etc. Especially 
districts and neighborhoods that should be designed are defined in terms of main 
decisions. These decisions will sign the design details in meso and micro scales. 
For this reason, these master plans in macro scale create a base layout for design 
details for other design scales. In addition, these master plans work as a base 
for last planning decisions and municipal plans. Hence, urban design issues that 
should be seen in macro scale are listed as;

· Land use / functional diversity
· Density
· Solid-void
· Main transportation lines 
· Blocks

In Figure 2, an urban design proposal is shown as an instance for master 
plan of an urban design projects. Gartenfeld is a wide commercial area in Berlin. 
Its land size approximately 59 ha. In Gartenfeld, for making sustainable, self-
sufficient, resilient and more qualified urban district, an urban design project 
was done. Project’s main targets are reflecting the basic principles of urban 
design such as; sustainability, resilience etc. Sustainable, self-sufficient and 
resilient settlement is the main target of the proposal. Furthermore, instead of 
single land use, a mix use that refers commercial, residential, social and cultural 
usages together is aimed. The main reason of this design project is necessity of 
new residential areas in the city. For this reason, an existing urban district was 
handled. The necessity of new settlement area in the city cause transformation 
of the area. Thus, both solve the necessity of new settlement and producing self-
sufficient, resilient and sustainable urban district that project can be a chance in 
the city. 
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 Figure 2 - Gartenfeld Berlin urban design proposal (URL 1)

In the master plan of Gartenfeld, instead of details of design issues, the 
main decisions are shown. Blocks are shown as mass instead of architectural 
details and solutions. Blocks are shown in terms of just mass, general form 
and density. Similarly, open spaces are shown in the framework of just general 
form and size instead of design details in micro scale such as; landscape details, 
material, vegetation, urban furniture or vista. Also main transportation lines are 
the important subject of these kinds of master plans. In some cases, according to 
scale secondary roads can be signed in the plans. Furthermore, solid – void and 
density are the other main subjects of master plans for urban design projects.

In Figure 3, there is another instance for urban design master plans. 
Similar to Gartenfeld, this project is also done for an existing urban area. It is a 
regeneration project of a waterfront in Maren, Sweden.  The design concept was 
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based on the survey and the analysis of the existing elements and characterization 
of the area and according to requirements a design proposal was done. According 
to survey and defining the requirements, the design proposal was developed in 
the framework of ecological, sustainable, functional and scenic quality of place. 
These are also reflecting the basic principles of urban design movement. 

The main targets are producing a waterfront that human scale, increasing 
biodiversity and vegetation, ecological sustainability. The design was developed 
gradually and the main approach was connecting with the urban structure and 
the green and blue structures. In other word, integration of urban structures and 
natural structures is the main approach of the proposal for designing sustainable 
environment.  Especially ecologic and climatic data are important references for 
design decisions. For instance, according to climatic features the micro climate 
moderation and soil permeability are essential topics.   

According to design targets, in the master plan main decisions are shown. 
In Figure 3, the main transportation and access opportunities of the waterfront 
are signed. Also, mass and open spaces, density of land are indicated. However, 
design details such as plant species, plantal design, materials, canopies, 
pedestrian movement, stairs and ramps and topographic features are not seen in 
this plan type.

Figure 3 - Waterfront Regeneration of Maren, (URL 2)
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3.2	 Urban	design	in	meso	scales

Meso scale can be defined as a bridge between landscape details, architectural 
designs and master plan decisions. Thus, meso scale is frequently used for urban 
design and it is the most common scale. Meso scale in urban design refers to 
1/1000 and 1/500. These are the most essential design scales in urban projects. 
They work as a bridge between macro and micro scales, in other word, between 
master plans and details. In case of lacking of meso scale, especially open space 
designs, relation and integration of buildings and open spaces, accessibility 
of urban places, non- motorized movement such as; pedestrian and bicycle 
movement, climatic comfort etc. cannot be solved and designed sufficiently. 
For this reason, meso scales are the most important step of urban projects. In 
meso scales, holistic spatial design should be identified comprehensively. In this 
direction, meso scale’s main differences from macro scale can be listed as;

· Pedestrian and bicycle networks
· Building forms and size
· Open spaces form and size
· Plots
· Parking lots
· Vegetation 
· Elevation
· Stairs and ramps
· Pergola and canopy

Different from master plans in 1/5000 or 1/2000, especially in 1/500 several 
details are indicated. All kinds of movement and accessibilities are marked 
in meso scales. Especially, pedestrian and bicycle networks, non-motorized 
movements are essential topics. Add to movement and accessibilities, parking 
lots are designed and shown in this scale. On the other hand, plots and buildings’ 
size, form and functions are handled detailed. Topographical features that shape 
the design are solved in this scale. For instance, solutions of stairs, ramps, 
indicating elevations are identified. Apart from these, some urban elements like 
canopies and pergola can be shown. All types of open spaces such as; squares, 
green areas, parking lots, play grounds, pedestrian boulevards, pedestrian zones, 
waterfronts, amphitheaters, courts and fields for sports are shown particularly. 
Their form, size, direction, location, topographical features, accessibility are 
issues that should be solved in this scale. Also active and passive recreational 
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areas are identified. In active recreational areas functional approaches and 
landscaping must be solved. Furthermore, landscape designs are another point 
of this scale. General decisions of vegetation, water elements, pavements, vista 
points are handled.

In Figure 4, there is an example for meso scale design. It is a design 
proposal for a settlement in Egypt. Different from macro scale indications, in 
this scale there are some solutions and details about movement, parking, open 
spaces and landscaping. Green areas, courts, play grounds, parking lots are well 
defined in terms of size, form and relations with other physical elements. Thus, 
their spatial configuration was detailed in this scale. Movement between open 
spaces or buildings are determined and shown clearly. Also types of roads can 
be realized from these kinds of plans. Secondary roads, pedestrian networks are 
identified. 

Figure 4 - Medical City design proposal in Egypt in meso  
scale (Distance Studio Consultants, 2021)

In Figure 5, there is another example for urban design in meso scale. It 
is a design proposal for a residential area in Ankara, Turkey. Different from 
macro scale presentations and general decisions, in this scale, the details of 
pedestrian movement, accessibilities between buildings, courts and open 



150    SPACE IN MACRO AND MICRO SCALES

spaces, building entrances, stairs and ramps, pergola and canopies, playground, 
urban furniture, water elements, solutions for topographic differences are 
indicated clearly. 

Figure 5 - Atabilge İncek design proposal for a residential area (URL 3)

3.3.	 Urban	design	in	micro	scales

Micro scales in urban design refers to especially 1/200 and 1/100. These scales 
are indicating details for our environment we live, perceive and experience. 
For this reason, this scale indicates that design details that are perceived and 
experienced from us in daily life. In other word, the details of these scales 
generates our spatial perception. 

 The main differences of micro scales from macro and meso scales can be 
listed as;

· Materials 
· Color
· Texture
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· Plant species
· Lighting elements
· Sculptures / Monuments
· Sitting units / banks
· Waste bin
· Items of playground (slide, swing etc.)
· Elevation
· Retaining walls
· Coping stone
· Materials and details design of under pergolas and canopies (as plan 

elevation)

The design details and urban elements listed above are not identified in 
macro or meso scales. Only in micro scales they can be defined and indicated. 
Building facades, color, texture etc. are subjects of this scale. Also all kinds 
of materials such as; pavement, vehicle or bicycle road, urban furniture, wall, 
canopy are defined in this scale. 

      Particularly, urban furniture, plant species, materials’ color and texture 
are most essential subjects. These details complete the design ideas and produce 
a ‘place’. For instance, in 1/500 plantation is shown just general approach, 
there is not species of them. However, 1/200 or 1/100 are detailed projects 
for application, for this reason, all plant species, amount, planting design are 
defined. Add to this, all green and lawn areas types and vegetation features must 
be specified. In another example, urban furniture such as; sitting units, banks, 
waste bins, lighting elements cannot be detailed and shown in upper scales. Due 
to this, these urban elements have to be defined in micro scales. Their form, 
size, amount, location is should be identified. Like urban furniture, canopies 
or pergola should be indicated and their materials, texture, color should be 
identified.

In Figure 6, there is a detail project of urban design. It is a proposal for an 
urban square on coast. In this scale, the materials and textures of pavement was 
shown. Also, urban furniture such as; banks, lighting elements are identified 
in the project. Planting design and species of plants were also defined. Ramps, 
stairs, elevations and retaining walls are shown detailed. 
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Figure 6 - Materials and details in 1/200 / Proposal for an urban square in 
Sinop south coast

Apart from these showing details, landscaping and streetscaping are 
produced in micro scales. Urban design projects are not always as a designing 
of a neighborhood, districts or wide urban areas. Sometimes they can be just in 
a street scale or small urban units. In that kinds of cases, the urban design can 
be made in micro scales directly. For instance, if there is a street regenerating 
project, facades, pavements, urban furniture, movements and accessibilities, 
color, texture of materials, topographic solutions, plant species and planting 
designs and other landscaping issues should be handled.

In micro scales especially landscape issues are essential for designing 
our environment as functional, aesthetic, resilient and sustainable. All kinds of 
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landscape designs and details can be indicted in these scales. All kinds of open 
spaces’ form, type, color and textures of materials, plantations, urban furniture, 
water elements, accessibilities and pedestrian accesses can be shown in these 
scales. Figure 7 is an example for landscape designs that is essential part of 
urban design projects. 

Figure 7 - Landscaping details (Distance Studio Consultants, 2021)



154    SPACE IN MACRO AND MICRO SCALES

4. Conclusion

Design is the main tool of structuring of urban places. For this reason, urban 
design is the most essential tool and process of producing urban spaces and 
structuring cities. It defines not only physical character of places but also 
functional, economic, social and cultural aspects are produced and designed 
according to urban design projects. In fact, urban design is both a tool for 
structuring urban places and also it produces design scenarios and ideas for 
urban issues. These issues can be focused on not only physical but also they can 
be economic, ecologic, social or functional. Thus, urban design projects develop 
in the framework of an idea or scenario for making places more sustainable, 
resilient, aesthetic, qualified and functional. Hence, urban design has to work 
comprehensively because it has to configurate several elements and aspects of 
urban coherently. For this reason, it related to not just one scale, it has to interrelate 
different scales and subjects. Therefore, for producing qualified, livable and 
sustainable urban environment in terms of not only physical urban fabric but 
also in terms of economic, ecologic, climatic, social and cultural, urban design 
has to be used in producing urban environment process as main tool. Otherwise, 
the lacking of urban design approaches, urban environment cannot be design 
in holistic framework. Only with urban design projects the consistent decisions 
can be provide into micro, meso and macro scales. Therefore, for holistic and 
qualified spatial designs, urban design is the comprehensive and influential tool. 
Only with coherent configurations of urban elements and aspects, cities can gain 
identity, quality and livability.
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Energy is one of the key points in establishing both environmental and 
economic sustainability. This resource, which is the basic input of 
production and consumption activities, is also expressed as one of the 

main indicators of economic development and growth (Uçan et al., 2014: Uysal 
and Yapraklı, 2016). When the consumption rates of countries are evaluated, it 
is seen that the developed and developing countries are at the top (Bismiç, 2015; 
Akyıldız, 2021). Energy crises in recent years, increases in costs and increasing 
environmental risks due to excessive use have accelerated the studies on the 
development of methods and technologies for energy conservation, supply from 
renewable sources and sustainable use.

The 2020 global status report for buildings and construction published 
by United Nations Environmental Program declares that the building sector is 
responsible for 35% of the total energy consumption and 38% of the emissions 
directly or indirectly (Global Status Report, 2020; Bektaş Ekici & Akyıldız, 2021). 
With the increase in urbanization, these rates are predicted to increase further in 
the coming years. (UN, 2018). Again, the biggest part of the total consumption 
rates is due to the energy used for heating-cooling and lighting, which is used to 
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provide indoor comfort conditions. Many studies exist about providing energy 
efficiency in buildings and creating the same comfort conditions by consuming 
less energy. While some of them focus on insulation applications (Arumugam, 
2022; Hasan et al, 2021: Abden et al. 2022; Kumar et al. 2020), others prioritize 
that buildings benefit from environmental design variables more effectively 
(Shen et al. 2022; Powell et al. 2018; Li et al.2021). Although there are many 
studies based on renewable energy sources and buildings to replace the energies 
they consume, the technologies developed in this field alleviate the burden on 
the energy sector, which is dependent on fossil fuel sources (Noorollahi et al. 
2021; Li et al. 2022; Göksu & Zorer Gedik, 2017). Although they are not very 
new technologies, these active systems, which still have high costs, are not 
widely preferred by contractors due to their initial setup costs.

Passive design is concerned with taking measures to minimize fuel/
consumption/energy use in providing comfort conditions by controlling heat/
light gains and losses caused by environmental variables. It aims to reduce the 
energy consumption used for lighting and heating purposes by increasing the 
useful heat and light gain reaching the building surface with solar radiation. 
On the other hand, one of the targets of passive design is to cool the buildings 
effectively by ventilation without the need for any equipment, especially 
in the hot summer when cooling is required. The ultimate goal is to produce 
comfortable, economical and environmentally friendly buildings that do not 
need active heating and cooling systems or that will keep the need for these 
systems at a minimum level.

The most important passive design components are solar gains from 
transparent surfaces. Considering the direct façade orientation and/or the effect 
of the transparent surface area, many studies suggested that the measures to be 
taken in this regard will also be decisive on the thermal balance of the building 
(Karimimoshaver & Shahrak, 2022; Monteiro et al, 2021; Aboelata, 2020; 
Ghosh & Neogi, 2018). From this point of view, the layout of the buildings on 
the land at the design stage can be realized with several measures that can be 
taken in the building envelope, and it can be ensured that the buildings consume 
less energy throughout their lifetime and create more comfortable spaces for 
the users. Glass facades, which take place in our lives with the understanding 
of modern architecture, cause an increase in the amount of energy needed for 
heating and cooling in buildings. Sunshades used for solar control on such 
high-transparency facades effectively prevent unwanted solar heat gains and 
glare problems caused by high illuminance levels. Regarding the subject in the 
literature: Jayathisso et al. (2018), were examined the usability of solar control 
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elements used to control solar heat gains and natural lighting in buildings, as 
well as in energy production. They stated that the use of the proposed building-
integrated photovoltaic solar control element is sufficient to provide 20%-80% 
energy savings compared to an equivalent static system. Özyer (2016) carried 
out a simulation-based application to develop a shading element design proposal 
to be used on the facade of a sample office building. The author emphasized that 
as a result of the application where he used Ecotect and Energy Plus software, 
an annual energy saving of 11.23% could be achieved with the use of shading 
elements, and a savings of 60.43% in cooling loads during the summer months. 
Yaman & Arpacıoglu (2021) explained in detail the shading systems that can 
be used in the building envelope in their study examining adaptive facade 
systems with dynamic control. Baş & Kazanasmaz (2020) performed thermal 
and lighting simulations with IES <VE> software to balance the total energy 
load of an office in Izmir. They evaluated the effect of window/wall ratio and 
shading element combinations on the energy load. The result of the study stated 
that by an increase in the window/wall ratio towards the south direction from 
10% to 30%, the total artificial lighting loads can be reduced by 79% and the 
total energy loads by 11%. Bellia et al (2013) discussed the change in building 
energy loads with the use of shading elements for different climatic regions of 
Italy through an office building example. Accordingly, they determined that 8% 
energy savings can be achieved in the coldest region and 20% in the warmest 
region. Hwang and Chen (2022) investigated the time-dependent variation of 
the effect of solar radiation taken indoors using facade transparent elements 
on indoor comfort by simulation. In terms of thermal comfort, they revealed 
that the measures to be taken in the early stages of the design are effective 
between 22.8% and 39.5% in reducing cooling loads and that thermal comfort 
can be improved at rates ranging from 58.6% to 87.5%. Al-Masrani et al. (2018) 
evaluated the development of solar shading systems in general by numerically 
revealing the potentials of local and global mobile sunshade devices for the last 
13 years before the study.

In this study, Hatay (1st Region), Bursa (2nd Region), Elazig (3rd Region), 
Sivas (4th Region) and Kars (5th Region) were selected to represent 5 different 
climatic regions of Turkey according to TS 825. The effect of sunshade elements 
of different lengths to be used on the facades of buildings assumed to be 
located in different cities. The heating, cooling and lighting energy needs of the 
buildings were calculated with the Design-Builder software. The results of the 
scenarios created with different shading element lengths have been evaluated 
comparatively and the results are given in graphics and tables.
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2. Solar Control

Energy conservation and the design of buildings to provide optimum benefit 
from their physical environment are among the most important topics of the 
green and sustainable building approach, which has been increasing in recent 
years. The most widely used renewable energy source as an alternative to fossil 
sources and the continuation of life is the sun. Furthermore other renewable 
resources (water, wind, bioenergy) are of solar origin. The radiation reaching 
our world from the sun consists of components of different wavelengths. The 
part of the sun’s rays that we can perceive as visible and its components in other 
wavelengths are given in Figure 1 as electromagnetic spectrum.

Figure 1. Electro magnetic spectrum (Chen et al., 2021)

These components, due to their properties, create effects that are used 
or protected in buildings in different periods or directions. The effects of 
different components of solar radiation on structures necessitate taking different 
precautions for different protection. Examples of such situations are deterioration 
caused by short wavelength components (UV) especially in organic building 
materials, glare problems caused by excessive and uncontrolled light entering 
the interior, and expansion and thermal problems caused by long-wavelength 
radiations due to the heat effect they carry (Figure 2). For this purpose, 
sometimes some additives can be added to building materials and sometimes 
wider measures are taken.

Solar control is one of the most important topics to make optimum use 
of the sun. In hot regions or buildings with high user load and internal gains, 
solar radiation has a forcing effect on indoor conditions and increases cooling 
loads. In addition, high glazing rates adversely affect visual conditions, causing 
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glare problems in areas with bright and reflective surfaces. For this reason, solar 
gains, which are beneficial in cold regions and periods when heating is desired, 
become a factor that makes the indoor conditions of the building negative. 
Therefore, it becomes necessary to take measures at different scales. All of these 
measures are referred to as sun control. Measures to be taken;

· At the settlement scale,
· At the scale of the building envelope,
· Inside the building.

As stated above and as can be seen in Figure 4, it may be possible to be 
protected from solar radiation penetrating the building by making use of the 
shadows of neighboring buildings or trees and other vegetation, especially in 
hot climate regions. Preferring deciduous trees in winter will give advantageous 
results in terms of providing the desired beneficial gains in winter.

Figure 2. Residential-scale sun protection (URL 1-URL 2)

On the scale of the building envelope, an extension of the eaves to protect 
against unwanted solar radiation, taking advantage of the shadows created 
by the building’s structural elements, or using sunshades made of different 
materials (horizontal/vertical) in front of and around the windows are proven 
applications in solar control (Figure 3). Regarding the orientation of the façade, 
solar protection can be provided with elements integrated horizontally into the 
façade in the south direction of built areas located in the northern hemisphere. 
Depending on the arrival of the sun’s rays, it is stated that the vertical sunshade 
elements in the east and west directions are more functional in terms of protection 
from the sun. On the surfaces facing the intermediate directions, sunshades, 
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which are horizontal and vertical components, are more effective. It is possible 
to see the applications of façade elements used for sun protection on surfaces 
facing different directions in Figure 3.

Figure 3. Horizontal and vertical integrated solar control  
elements depending on the building orientation (a-URL-3, b-URL-4)

Parameters that affect the building energy balance (solar radiation, air 
movements, outside temperature, nearby buildings, etc.) constantly have an 
impact on varying degrees of intensity. These effects contain many parameters 
that are very difficult to predict and control with instant changes. In some cases, 
where facade components created based on parametric simulations are used to 
provide optimum benefit from solar energy in the short term, during the day, 
and in the long term throughout the year, it makes significant contributions 
to the building’s energy efficiency and design of more comfortable indoor 
environments (See Figure 4).

Figure 4. Parametric designed facade samples 
(a-URL-5, b-(Gnedina et al, 2019))
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Apart from these, it is possible to take measures with elements such as 
curtains and blinds inside the building. However, this study has been designed 
for the facade scenarios prepared in this direction by focusing on the measures 
that can be taken on the building envelope.

3. Design Builder

Design Builder is a software widely used by professionals and institutions dealing 
with energy analysis such as architects, installation engineers, energy consulting 
companies, research institutes and universities. The software is used for the 
optimization of energy parameters and performance evaluations at every stage 
of design. The Design-Builder simulation program uses the Energy Plus engine 
in calculations. The software can simulate the consumption of different types 
of energy in the building as a dynamic model, including energy consumption 
for heating, cooling, lighting, household appliances, domestic hot water, etc. 
With its graphical interface given in Figure 5, it allows modeling without the 
need for any other software. In addition to its material, meteorological and 
geographical library in its own database, the tool allows external data entry, 
allowing simulations of structures in all kinds of materials and locations.

Figure 5. User interface of the Design Builder simulation tool

4. Case Study

In this study, it is aimed to determine the alternatives that will allow the controlled 
acceptance of solar radiation, which has a decisive effect on the heating-cooling 
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and lighting loads of the building, in the design process. A building sample 
having a 10 m x 10 m floor area with a 4 m height is given in Figure 6.  The 
façade transparency ratio (window ratio/wall ratio) of the building is determined 
as 20 % and the total window area as 8 m2.

 

Figure 6. Sample building model in Design Builder software interface

According to the TS 825 Standard of Thermal Insulation Rules in Buildings, 
Turkey is divided into 5 different degree day zones. For this purpose, 5 different 
cities, Hatay (1st region), Bursa (2nd region), Elazig (3rd region), Sivas (4th region), 
and Kars (5th region) are selected to represent each of the five climate regions. 
Geographical information related to these locations is given in Table 1.

Table 1. Climate zones and certain data for selected cities.

Province Climate Zone Latitude (N) Longitude (E) Altitude (m)
Hatay 1st 36°.58´ 36°.16´ 3
Bursa 2nd 40°.18´ 29°.06´ 100
Elazığ 3rd 38°.60´ 39°.28´ 882
Sivas 4th 39°.75´ 37°.02´ 1285
Kars 5th 40°.60´ 43°.08´ 1775

Solar shading elements of different lengths (0 cm, 25 cm, 50 cm, 75 cm, 
100 cm and 125 cm) are positioned horizontally on the south façade of the 
example building. Sections of different scenarios created for different sunshade 
lengths, assumed to be on the south façade of the single-story building, are 
shown in Figure 7.
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Figure 7. Sections for different overhang lengths

The heating-cooling and lighting energy needs of the different scenarios 
of the building sample were calculated with the Design-Builder software. The 
monthly average solar radiation, wind speed and external temperature of the 
selected provinces were obtained from the Meteonorm software (given in Figure 
8). The physical properties of the building components of the building sample 
are explained in Table 2.

Table 2. Properties of Construction Elements

Elements Layers Thickness
(mm)

Conductivity (W/
mK)

Density
(kg/m3)

U value
(W/m2K)

Roof

Asphalt Shingles
Glass foam

Air Gap
Gypsum Plast.

10
15
20
13

0.7
0.04

0.25

2100
12

2800

0.250

Wall

Plaster (Dense)
Rock wool

Brick
Gypsum Plast.

30
40
200
20

0.5
0.03
0.11
0.4

1300
100
2800
1000

0.302

Floor

Cast Concrete
Rock wool

Med.weight conc.
Terrazo

200
50
60
25

1.4
0.03
0.38
1.8

2100
100
1200
2560

0.493

Window
Glass

Air Gap
Glass

3
13
3

Total solar 
transmission 

(SHGC): 0.83
Direct solar 

reflectance : 0.75
Visible 

transmittance: 0.89
Visible reflectance: 

0.81

2.716
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Figure 8. Meteorological data for the selected cities

5.  Results and Discussion

Within the scope of the study, the annual total heating, cooling and lighting 
loads were calculated for different scenarios created with shading elements 
of a sample building assumed to be located in different climatic regions (in 
the provinces of Hatay, Bursa, Elazığ, Sivas and Kars). The amount of solar 
gains, which has a decisive effect on the building heating and cooling loads 
in the calculations, have been determined separately for each sample and the 
results are shown in Figure 9. The province with the highest total solar gains 
was determined as Kars. Being the highest in latitude and altitude, it depicts the 
highest values extracted from the Meteonorm software, thus compatible with 
the calculation input. 
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Figure 9. Solar gains of the buildings according to  
different solar shading scenarios

The highest solar gain values   obtained in all residential areas were 
obtained from situations where shading elements were neglected. Accordingly, 
the solar gain for Hatay was obtained to be 2363.17 kWh, 2366.33 kWh for 
Bursa, 2506.61 for Elazığ, 2595.61 for Sivas and 2818.84 kWh for Kars. In the 
province of Hatay, which is located in the 1st degree day region, there was a 
7.7% decrease in solar gains with the use of 25 cm shading elements compared 
to the situation when it was not used at all.  There is a 14.5% decrease in solar 
gains at the 50 cm length of the shading element, 19.5%  at 75 cm, 23% at 100 
cm, and 26% at 125 cm. For other provinces, the amount of decrease in solar 
gains with the change of shading element size from 0 to 125 cm varies between 
8.2-27% for Bursa, 7.9-26.2% for Elazığ, 7.4-25% for Sivas and 7-24.37% for 
Kars.

The heating and cooling energy values obtained from different shading 
element scenarios of the building samples in the provinces selected to represent 
each climate zone are given in Figure 10. The ratios of the energy loads of 
heating and cooling to the total energy need was determined separately. 
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However, the ratio of heating and cooling loads vary for different climatic 
regions. Accordingly, when the heating loads were taken into account, 6.4% 
in Hatay, 16.9% in Bursa, 26.2% in Elazığ, 36.08% in Sivas and 53% in Kars 
were obtained. If an evaluation is made for cooling, it is seen that these rates 
are 65.5%, 51.8%, 43.3%, 28.6% and 17% for Hatay, Bursa, Elazığ, Sivas and 
Kars, respectively.

The heating and cooling loads of the buildings were directly affected by 
the solar gains. The use of shading elements aims to prevent excessive solar 
heat gains and reduce cooling loads, as well as  allow passive solar gains 
used for heating purposes. The variation of heating and cooling energy needs 
according to the provinces selected to represent 5 climate regions for different 
shading element lengths is shown in Figure 6. By increasing the length of 
the shading element, the amount of useful gain obtained from the southern 
openings decreases thus causing an increase in the need for heating energy 
especially in cold climate regions. This increase occurs at different rates 
between 2.65% and 10.71% in Hatay, depending on the length of the shading 
element (from 0 to 125 cm). In other regions, the heating energy needs increase 
by varying between 1.67%-6.19% in Bursa, 1.67%-6.12% in Elazığ, 1.80-
7.03% in Sivas and 1.62%-5.64% in Kars. Considering the amount of energy 
used for cooling, it is seen that these applications in the south direction will 
contribute to the savings in the amount of energy used for all climate regions. 
The highest cooling energy needs were obtained when no shading element was 
used, and these values were calculated as 7761.68 kWh for Hatay, 5401.85 
kWh for Bursa, 4577.42 kWh for Elazig, 2620.87 kWh for Sivas and 1740.39 
kWh for Kars. If the length of the shading element is extended from 25 cm 
to 125 cm, it is possible to save energy between 1.42% and 3.62% in the 1st 
Region, Hatay. This saving rate is highest in Kars, which is the coldest region 
in the range of 3.66% - 8.49%.
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Figure 10. Heating and cooling energy requirements  
of different building scenarios

However, focusing only on heating and cooling loads and not considering 
natural lighting in the sizing of the shading element causes great errors in energy 
efficiency. The findings from the simulations in the current study showed that 
the energy needed for lighting purposes in the total consumption is 31.06% on 
average for all climate regions. This value is higher than some regions’ annual 
heating/cooling loads. For this reason, natural lighting should not be ignored, on 
the contrary, it should be considered a priority for some regions. The obtained 
lighting energy requirements for shading elements of different lengths are given 
in Table 3. When evaluated together with solar gains, Kars (in the 5th Region), 
which has higher solar gains, has the lowest lighting energy need. It has been 
determined that the need for Lighting Energy increases with the extension of the 
length of the shading element, with an average of 2.32%-6.54% compared to the 
cases where the shading element is not used at all.
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Table 3. Lighting energy requirements of different overhang scenarios

Overhang 
Lenght (cm)

Hatay
(1st Region)

Bursa
(2nd Region)

Elazığ
(3rd Region)

Sivas
(4th Region)

Kars
(5th Region)

0 3083.19 2977.25 2936.12 2913.88 2718.93
25 3155.83 3044.7 3006.72 2984.65 2785.75
50 3230.77 3120.6 3084.16 3061.11 2861.80
75 3283.24 3175.63 3139.01 3117.49 2919.21
100 3367.20 3277.41 3235.97 3208.15 3016.72
125 3394.03 3302.47 3262.20 3236.57 3047.65

6. Conclusion 

This study investigated the effects of shading elements on building heating-
cooling and lighting loads. The study, which included scenarios created with 
different lengths of the shading elements on the south façade of the sample 
building, was carried out for the provinces of Hatay, Bursa, Elazığ, Sivas and 
Kars, which were selected to represent five different climate zones of TS 825. 
According to the results obtained from the study;

· Shading elements can reduce solar gains from windows by varying rates 
between 7.4% and 26.2%, depending on the climate zones and the length of the 
shading element.

· While the amount of savings that can be achieved for cooling purposes 
can be between 1.42% and 8.49% depending on the region and the length of the 
shading element, it is clear that appropriate dimensioning should be done so that 
the passive gains will be needed during the heating period are not blocked.

· While optimizing the thermal loads of the applications for which the 
shading element design will be made by considering only the thermal loads, 
ignoring the lighting need, which has a value of approximately 30% among 
the building energy loads, will cause the energy to be used for this purpose to 
reach high values. For this purpose, window size, form and shading element 
combinations should be considered and evaluated in detail during the facade 
design.

The present study is built on different window and shading element 
scenarios created only on the south-oriented façade examples. For future studies, 
benefits that can be obtained with the alternative uses of east-west directions 
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and shading elements in vertical and horizontal-vertical combinations should 
be examined. 
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1. Introduction

Topkapi Palace Harem Room was established under the name of Saray-ı 
Duhderan (Palace of Women) since the reign of Mehmet the Conqueror 
and has grown and institutionalized over the centuries and has survived 

to the present day as a place where the family of the sultans and the servants 
in the harem were sheltered. Additions made over the centuries have led to 
the formation of complex and mysterious spaces over time. Mentioned as the 
Kiosk of Ahmet I or III, in several sources, it is a remarkable building with 
its architectural features in its small wooden mansion on the high roofs of the 
Topkapi Palace Harem-i Hümayun Flat, but with all its comfort, it does not 
look like the fine and elegant features of the palace buildings, especially with 
its landscape paintings inside and its features open to the whole landscape. It 
was built as a preparatory work for research since the dome decorations in the 
tent-umbrella style inside and the fine decorative ornaments of the architectural 
features were published for the first time.

Today, in the Topkapi Palace Harem Department, the I. Ahmet Pavilion is 
located on the top roof, in the area where the Women’s Courtyard (Concubines 
Courtyard) ends and the Valide Sultan rooms intersect (Figure 1).

Its entrance is provided through a high door on the left side with marble 
stairs next to the coffee stove at the end of the Concubines Corridor where 
marble kitchen counters lie on the road behind the Cümle gate on the Harem 
visiting route. From here, it was reached by marble stairs and from the middle of 
the hall around the wooden stairs with handrails, the Kiosk of Ahmet is a small 
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mansion with red wooden shuttered windows and hand-drawn ornaments and 
wall paintings, which is spacious and open to the view.

Mentioned in several sources and an old publication about the building 
known as I. Ahmet Köşkü (The Kiosk of Ahmet I), its name was also mentioned 
in the plan drawn as Kiosk of Sultan Ahmet III of a harem plan, but it was not 
depicted in almost any of these publications, and little is known about the tiny 
wooden pavilion open to a view, which guide publications do not mention at all.

The aim of the study is to introduce the pavilion on the roof of the Harem 
Chamber with its small and interesting structure, which has not been mentioned 
and forgotten until now, and a small preparatory research for other works 
planned to be carried out.

2. Analysis in Terms of the Architecture of the Kiosk of Sultan Ahmet 
the I.

The structure of the wooden mansion on the roof is placed on an architectural 
superstructure with a lead-roofed transept shaped opening in three directions 
and illuminated windows. It is raised above the roof alongside a small tower-
shaped chimney of small, tall rectangular tile construction with long rectangular 
windows painted red, with wooden shutters. (Figure 2) The wooden architecture 
has two wooden shuttered windows on the all-round facades. Although it is 
small with a different appearance on the roof of the Harem with its interesting 
architectural structure, it is a remarkable building. Its windows with wooden 
shutters are guillotine, behind the shutters there are metal bars (Figure 3). 

Figure 1- Topkapi Palace Harem Apartment Top View; On Long Tile 
Chimneys and Lead Roof The Rise of  Kiosk of Sultan Ahmet the I.  

Above the Roof  (URL 1) 
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Figure 2- It shows the mansion with its chimneys and domed structures  
from the Harem Roof. The Red Small Wooden Kiosk draws attention.  

(The Kiosk of Sultan Ahmet the I.) Photos Taken Gülhane Park)  
(Examples from the details) (URL2)  

Figure 3- It shows the mansion with its chimneys and domed structures  
from the Harem Roof. The Red Small Wooden Kiosk draws attention.  

(Examples from the details) (URL 3)
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During the Repairs of the Harem Structures of the Ministry of Culture 
and Tourism in 2016-2017, the wooden structure is rising above the lead-
lined lighting structure with window openings (like the Transept) and next 
to the High Chimney with Tile Structure.). Although the roofs of the harem 
flats are interestingly complex, they are connected to each other in a different 
architectural structure and with small domed exterior windows placed on these 
structures, it has been tried to provide light to the interior. Similarly, The Kiosk 
of Sultan Ahmet the I., is based on a lighthouse and a transept-like structure. 
The mansion opens to the view with its wooden facade in the direction of the 
estuary, long windows with wooden shutters, and wooden cassette decorations 
on the roof sill, raised by wooden poles on the transept-like lead-roofed structure 
below (Figure 4). 

Figure 4- During the Repairs of the Harem Structures of the Ministry 
of Culture and Tourism in 2016-2017. (Indicated by an arrow). (Photo 

documented by author, 2016)
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The pavilion is visible on a book of the harem during the repairs of the 
Ministry of Culture in 2016-2017 (Figure 5), (Sezar 1982 :230).

Figure 5- In a Photo Taken It is seen with a High Tower Shaped and  
Conical Chimney behind the Small Building in the Front.  

(Indicated by an arrow). (Eldem :230)

3. Research on the Name of The Kiosk of Sultan Ahmet III. 

In the book titled Topkapi Palace Guide, which is undated but prepared during 
the first period of Topkapi Palace being used as a museum, in the plan drawing 
showing the Harem circle (Figure 6), It is shown as Sultan Ahmet Kiosk on the 
right place. In this plan, the name of the Kiosh was mentioned in the record as 
two units with the number 63 and as the Sultan Ahmet I the Kiosk. However, the 
name of this mansion is not mentioned much in other publications as a source 
or reference. In reference to the construction date of the Mansion, which was 
built in a secluded place within the Harem circle, and the nameplates placed 
in the first periods when the Harem Section was opened to visitors, although it 
is reported to be Sultan Ahmet I. The Kiosk, it is seen that the decorations and 
architectural decorations in the building point to a later period. However, the 
wall paintings inside the building are the Mihrişah Sultan’s Room, the Chief 
Women’s Room (Baş Kadın Odası), in the hearth of the Chamber of the Sultan 
Ahmed the III (Fruit Room) is similar to the landscape paintings of the early 19th 
century with the landscape paintings on the door of the Abdülhamid I Room. 
For this reason, it is seen that it was built might be during Sultan I. Ahmet 
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Period, but the architectural decoration and taste that changed afterwards was 
also applied here when the Western style was effective. 

Figure 6- The square planned space, which is not specified on the upper floor, 
in the corner between Building No. 23 and No. 18 in the Plan of the 4 Topkapi 

Palace the Harem Department, The Kiosk of Sultan Ahmet the III.,  
is known as the building.

About the Kiosk of Sultan Ahmet the I, Godfrey Goodwin (historian writer) 
said that in his book  (Goodwin, 1999: 83 ), “At the end of the court and above 
its roof is the kiosk of Sultan Ahmet I: it is of symbolic importance because this 
sultan finally abandoned the solemnitiy of the Royal Pavilion, or Pavilion of the 
Holy Mantle (in the Third Court), for the convenience, pleasure and privacy of 
making the Harem his home. 

There is another small space built in the Harem Department, known as 
the Chamber of Ahmet the III Yemiş Odası (Fruit Room) in Topkapi Palace. 
The wood-covered and hand-drawn decorations (Figure 7-8) here which is no 
similarity with the decorations of Sultan Chamber of the III. Ahmet in terms of 
period (1703-1730). The date lines of Arif in the small inscription in the form of 
a plate on the entrance door of the berry room and the hand-drawn decorations 
on the wooden panels on the walls of this building, which the building dated in 
1705, reflected the best examples of the period. In this period, which is referred 
to as the tulip period (1703-1739); Among them, tulips and hyacinth, carnation 
the most beautiful Istanbul tulips of the period, were placed in ornate, sliced   
and bulging vases and bowls with Chinese porcelain, using gilded decorations, 
and delicately colored tulip and shukufa arrangements on lacquer added a 
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magnificent beauty to the small room. Tulips gain a distinctive look and value 
among the naturalist flowers with vases that add beauty to the space and become 
the fashion of the day. 

Figure 7- Topkapi Palace Harem Department, Sublime flower arrangements 
with tulips in wooden panels in Sultan Ahmet the III Room (Fruit Room) 

(Photo documented by author, 2009)   

 

Figure 8- Topkapi Palace the Harem Department, Sublime flower arrangements 
in tulips in wooden panels in III. Ahmed Chamber Room (Yemiş Room)  

(During the Harem Repairs of the Ministry of Culture and Tourism in 2019). 
(Photo documented by author, 2019)

After the restoration of Fruit Room, when one of wooden panel, half of the 
flower pattern was cleaned from the hand-drawn ornaments, it emerged with the 
roses, leaves and flower bunches from the previous period.
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Figure 9- Topkapi Palace the Harem Department, Sublime flower 
arrangements in tulips in wooden panels in the Sultan Ahmet the III. Room 

(Fruit Room). (Photo documented by author, 2019) 

4. Interior Architecture Decoration of the Dome-Wall Decorations 
(Tent-Umbrella Shaped Dome Wall Decoration of the Kiosk of Sultan 
Ahmet The III. )

On top of the wooden architecture with a lead-lined roof, a dome is built in the 
middle inside the roof, which is divided into eight units and consist of pyramid 
like triangles.This end, which is divided into 20 units, is decorated with fringes 
(Figure 10-11-12-13). It is seen that this type of decoration is more similar to 
the 19th century decorations on the lower floor of the Favori Apartment and the 
western style decorations that emerged after the recent repairs in the Harem 
rather than the Fruit room of the Ahmet period. For this reason, it is thought that 
the decorations in the interior decoration were made later. In the dome decoration 
detail, small scattered violet flower motifs in blue, green and dark blue tones are 
arranged alternatively on the white plastered dome texture (Figure 14).

In the interior of the wooden iwan protruding from the middle of the 
entrance door, an arrangement was made by placing the tent decorations seen 
in the dome on wooden columns with two curved heads on both sides. In the 
domed section of the niche-shaped cabinets, half of the door is half-repeated. 
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The decorations on the column are alternately decorated with a cascading spiral 
flower array and a fine trophy arrangement. Stripe patterns on both sides of the 
landscape painting. III. Ahmet period Fruit Room More of this type of belong 
to the It has nothing to do with the decorations in the III. Ahmet period Fruit 
Room. It is seen that this type of ornaments are mostly similar to the 19th century 
ornaments on the lower floor of the Favorite Apartments and the western-style 
ochre-painted rose ornaments that emerged after the last repairs in the Harem 
Hospital. Therefore, it is thought that it has undergone architectural changes in 
later periods and the decorations in its interior decoration were renewed later. 
An arrangement was made by placing the tent decorations seen in the dome on 
the wooden columns with two volute capitals on both sides in the inner part of 
the wooden iwan that protrudes from the middle of the entrance door, in which 
the tent decorations on both sides of the door are half repeated in the domed 
section of the niche-shaped cabinets (Figure 15-16-17). The decorations on the 
column are alternately decorated with a helically cascading row of flowers and 
an arrangement of thin trophy Cup-shaped decorations, which are one of the 19th 
century decorations on the upper part, were carved in relief, and the decorations 
were repeated between ribbon patterns on both sides of the landscape painting 
(Figure 18).

 

Figure: 10- The View in the Interior of Sultan Ahmet the III Kiosk,  
the Tent-Umbrella-Looked Decorations in the Inner Dome  

(Photo documented by author, 2014)
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Figure: 11- The View in the Interior of Kiosk of Sultan Ahmet the I,  
the Tent-Umbrella-Looked Decorations in the Inner Dome  

(Photo documented by author, 2014)

The umbrella-like dome of the Topkapi Palace in the Supply Room reminds 
us of an old tradition, the “çetr” tradition of carrying tents on people such as 
emperors and kings. The tent-shaped appearance of this mansion is also seen in 
the mansions in Edirne Palace. The tradition of the doors with a kiborion plan, 
which developed in accordance with the tradition of ceremony in front of the 
tent, has been continuing in the Ottoman palaces for a long time. (Eldem,  S. H. 
1988: 284.)

Figure: 12- The View in the Interior The Kiosk of Sultan Ahmet the I , the 
Tent-Umbrella-Looked Decorations in the Inner Dome Dome  

(Photo documented by author, 2006)
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Figure 13- The upper dome-like structure and decorations in the Interior of  
The Kiosk of Sultan Ahmet the I. The dome the fringed tent-umbrella with 

eaves style decorations at the end - Situation in 2006  
(Photo documented by author, 2006)

Figure 14- Showing the Entrance The Kiosk of Sultan of  
Ahmet the I, and the Ornament Details at the dome in 2006.  

(Photo documented by author, 2006).
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5. Landscape Paintings on the Walls and Ceilings of the Kiosk of Sultan 
Ahmet The I. 

  
Figure 15-16-17 Showing the Entrance The Kiosk of Sultan of Ahmet the I., 
the Ornament Details and wooden decoration at the entrance iwan in 2006. 

(Photos documented by author, 2006).

In the stone hall leading up to the mansion, the wooden steps are turned and 
one enters from the domed mansion on the top floor. As you exit this entrance 
hall, there are hand-drawn decorations on the ceiling and there is a pumpkin 
symbol in the middle. (Figure 18) Architecturally, the entrance hall (entrance) 
and the mansion in the direction of the Golden Horn are independent of the outer 
roof of the mansion, and the mansion is located higher.

Figure -18 Year 2006 Inside, The Stair Hall Leading to the Mansion Upstairs 
and the Cabbage Painting on the Ceiling (Cabbage and Okra are symbols of 

two Sport Teams in the Ottoman period). (Photo documented by author, 2006). 
(Photos documented by author, 2006).
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Above the entrance door, on both sides of the wall painting depicting 
architecture and palaces, similar 19th century wall paintings were painted, on one 
side a bridge with a right-angled arch in the middle and a tree-lined landscape 
painting with a minaret and a white mosque visible behind it, and a landscape 
painting on the other side.

On the lower wall of this decorated entrance iwan, which opens in the 
form of niches on both sides, it is seen that the landscape paintings, again on 
both sides, a multi-storey house with a wooden roof and a marble architectural 
structure (like a fountain may be) with a wooded view are placed in oval plaster 
frames (Figure 19-20).

Figure 19- Showing the Entrance of Sultan Ahmet the III Kiosk and the 
Ornament Details at the Entrance-2006 (Photos documented by author, 2006).

It is noticed that the entrance direction is given great importance in the 
interior design of the architecture, that the decorations on the shelves here are 
decorated in the form of tiny handrails with elegant thin wooden baroque curves 
with niches, on the upper parts they are made in the color of blue sky, and on the 
lower parts there are traces of some examples of landscape paintings.

In many publications and in almost none of the books on the Harem, It has 
been seen that III. Ahmet Kiosk is not mentioned, it is an unknown place that 
has always been overlooked. May also the reason for this is that the wooden 
mansion is on the roof, and since it is reached by stairs with high handrails and 
is quite far from the harem structures, it also suggests that there is no closed 
section open to visitors. It actually rises as a high wooden architecture on the 
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roof alongside two tall chimneys. Its appearance is like a small wooden mansion 
and its architectural style that is similar to the wooden architecture seen in the 
old decoration of Sultan the III. Osman Mansion. It can also be seen as the first 
baroque style experiments in the harem room. The upper windows, starting from 
the bottom of the dome at the bottom of the roof, are oval-shaped with inner 
and outer glass. The lower windows are in the guillotine style with shutters and 
metal cages. In the interior of the oval-shaped construction, the floral decorations 
extending up to, as well as the marble decorated vases, some of which are placed 
on the upper parts of the wooden panels formed in the interconnecting spaces of 
the windows the coffee table, are again 19th century decorations.

Figure 20- 19th century Landscape Painting in an oval frame on the  
wall above the entrance door. (Photos documented by author, 2006).

6. A Few Examples of the Apartments of the Harem in the Topkapi 
Palace with 19th Century Lanscape. 

Similar to the Landscape paintings used in the mansion, examples from the 
Harem Apartments where landscape paintings made with the western influence 
of the 19th century are used.

On the lower floor of the mansion, it resembles the landscape paintings 
on the facade of the Coffee House, which overlooks the Concubines Stone 
Courtyard (Figure 21).

Figure 21- 19th century landscape paintings on the facade of the Harem,  
Coffee Stove. (Photos documented by author, 2006).
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The pavilion seen in the wall paintings arranged in a long oval frame above 
the door at the entrance of the mansion. It is seen that Sultan III. Selim’s mother 
is similar to the landscape paintings and pavilions seen on the wall decorations 
of Mihrişah Sultan’s apartment on the upper floor (Figure 22-23) and Valide 
(Grand Mother’s Guest Room doom and the upper wall decoration. There is also 
a similarity in ones in ones of the 19th century landscape paintings on the ceiling 
in the privy Chamber room of Sultan Abdulhamid I, located in the favorite stony 
courtyard area (Figure 24).

Figure: 22- 19th Century Landscape Paintings and Decorations on the  
walls of the Mihrişah Sultan Apartment on the upper floor of the  

Harem Section. (Photos documented by author, 2006).

Figure 23- 19th Century Landscape Paintings and Decorations on the  
walls of the Mihrişah Sultan Apartment on the upper floor of the Harem.  

(Photos documented by author, 2006).
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Figure 24- 19th century landscape painting on the ceiling of  
Sultan Abdulhamid I Room in the Favorites Stony Courtyard.  

(Photo documented by author, 2006)

7. In the Topkapi Palace Archives, Old pictures of the Kiosk of Sultan 
Ahmet the I. and Similarity with the Upper Round Windows of the 
Osman Kiosk of Harem Section

It is interesting that during a repair in Topkapi Palace in 1946, the rear side of the 
wooden structure, which was in ruins, was built of two rows of bricks and stones, 
the rear window was covered with a stone frame, and on the roof of the harem, 
the rear part of the structure seems to be seated on another structure. These 
photos, seen from the roof of the Kiosk from the direction of the Courtyard of 
the Concubines (Pictures 25-26-27). It is one of the album photos showing the 
1946-1947 Fiscal Year Repairs of the Topkapi Palace Museum. In both photos, 
the Mansion is seen from the roof with its interesting architecture. TSM Archive 
53/54 (13-524 Inventory Number Record) (The pictures were taken during the 
repoirs of the Concubines Bath.)

Figure 25-26-27 TSM Archive. Plate Showing Pictures taken from the 
Courtyard of the Concubines, During Roof Repairs 1946-1947.  

Sultan III. Ahmet Köşkü Arrow is marked.
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Another wooden mansion from TSM Archive Repairs in 1956, the round 
exteriors of the III. Osman Kiosk are also from the It resembles the details of the 
upper window of the Ahmet Kiosk (Figure 28-29).

 

Figure 28 - 29 Sultan Osman the III from the Harem Department of Topkapi 
Palace. Corner, Album of the 1956 Repair.

Historian Ahmet Refik Altınay in his book The Tulip Era; “Underlining 
that the Topkapi Palace is renovated and added to every period, Talking about 
the interior of the Sultan’s Sofa, where III. Ahmed spent most of his time” He 
writes that “a high terrace was built in front of the windows facing the Golden 
Horn during this period, and the walls of the sofa were decorated with mirrors 
and tiles”. (Altınay, 2011:10) For this reason, it turns out that the Versailles 
Palace depictions of twenty-eight Çelebi Mehmet have invaded the Ottoman 
administrative center since this period. Altınay write that Since the Sultan spent 
the winter in this palace, he sometimes went to the Karaağaç Mansion, the 
Shipyard Garden, in the spring nor does he sometimes and Altınay tell that he 
went to the Valide Sultan’s Mansion in Eyüb (Altınay, 2011:10) (Figure 30-31).

Figure 30- Sultan III Ahmed of Tulip Era a miniature showing Ahmed with his 
son (prince). T.S. M. Arşiv. 3109, y. 22b. Levni, Silsilenâme, 
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Figure 31- Sultan III Ahmed’s 
portrait. in 1819 in 25 Melling’s 

Album. Picture of him stantindg on a 
balcony next to a tray with tulips.

Figure 32- Sultan I. Ahmet (1603-
1617) https://tr.wikipedia.org/wiki/I._

Ahmed ( URL 4)

Figure 33- The Portrait of Sultan Ahmet I,  
https://tr.wikipedia.org/wiki/I._Ahmed (URL 5)
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8. Architectural Building in Harem Section III. Ahmed’s Time 

The classical style of the 16th century was the dominant style in the Harem, from 
tiles to architecture, until the second half of the 17th century. Carrier subsystems 
of the Harem, Sofas with Hearth and Fountain, Sultan Ahmed I, Ahmed III. The 
Privy Room and the Double Pavilions, which are adjacent to the Murad Private 
Room, are also among these examples. Sultan III. Murad since and the sultans 
who followed him lived longer in the Harem, it required the construction of 
new private rooms. Almost every sultan had rooms and mansions built in this 
part of the Harem or in the fourth place around the Has Oda, where this part 
was connected with the Mabeyn Stone House. The narrowness of the area in 
the Harem and the restrictive elevation differences of the ground in this section 
have led to an intense construction on the Golden Horn side of the Valide Sultan 
Stone House of the Harem, by adding the rooms and kiosks in question. The 
sultans had private rooms and baths with private apartments built around the 
Golden Horn front of the Valide Taşlığı. The connections of the structures in 
this region, where the sultans sometimes lived as a Selamlık and sometimes as 
a harem, were connected to the Mabeyn Stone with a portico called the “Djinn 
Meeting Place” (Eldem, 1969: 126)

As Eldem mentioned in his post: The construction in this region reflects 
the characteristics of two different periods in terms of style. These rooms, 
apartments, etc., built for the sultans. The harem population was recorded as low 
until the inheritance system was changed in the 17th century due to the elevation 
difference of more than 10-15 meters of the ground where it is located. However, 
when the princes were not sent to the sanjaks and started to live in the palace 
with the cage life method, there was an increase in the population of the palace 
with the increase of the servant concubines responsible for meeting their needs. 
Because of this need and also because of the fires that the Harem suffered during 
these periods, new buildings were needed in the Harem Department. In the same 
period, with the addition of the Double Pavilions and the Crown Prince’s Office, 
this has been the place where the crown prince lived in the Harem since the 17th 
century. (Eldem, 1969: 126)

Since the end of the 17th century, a new sense of style in Ottoman 
architecture and decoration with the influence of Western art, and the colorful, 
thin and rich decorations of Ottoman Turkish Rococo, which emerged with the 
influence of Baroque and Rococo styles in Western art, brought vitality and 
richness to the buildings in the Harem. Beginning from the second half of the 
18th century, by the way, after the earthquakes of 1855, wooden construction was 
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started again. Flower-filled vases, fruit-filled plates, and naturalistic appearance, 
as pencil work, plaster or marble reliefs, were reflected in all architectural works 
of the period. (Eldem, 1969: 127). 

The wall paintings used on the walls, domes and floors of the Topkapi Palace 
the Harem apartments since the 18th century and on architectural elements such 
as doors and windows are careless. III. The 19th century landscape paintings 
in the oval frame and in the room above the Ahmet Mansion are works that 
resonate with the Western style. 

In traditional Turkish art, wall painting was not used like other types of 
plastic in Islam, and very naturalistic designs were used instead of all accepted 
shapes in Islamic religious design. The earliest example of Ottoman wall 
painting that has survived to the present day is the 1776 paintings that cover 
the walls of the upper floor room of the favorite house, made during the reign 
of Abdulhamid I (1725-1789) in the Harem quarter of Topkapi Palace. Palace 
in the 16th century leaf, branch and flower motifs were used in a naturalistic 
style by the muralists. In the following years, painters, illumination artists and 
painters carefully selected from various regions of the Empire and trained in the 
palace showed the classical Ottoman wall painting. Demirarslan, (2016:111).

The wall painting technique, which was called pencil work in the period 
when Ottoman miniature completed its development, started from the 18th 
century and developed with the effect of Westernization, especially in the 
19th century, animal and even human figures began to be used. The changing 
understanding of wall painting is better understood on the examples of landscape 
depictions in the Valide Sultan room, the harem room of Topkapi Palace. In the 
18th century, it is understood that the ornamental motifs with mostly Baroque 
and Rococo lines were replaced by empiric motifs such as shaded, painted 
cornucopia horns, acanthus leaves, bows or antique vases towards the end of 
the 19th century. Imaginary capital city landscapes or environmental images are 
depicted with a simple interpretation. Demirarslan, (2016:112).

9. The Use of Landscape Paintings in 19th Century Arcitecture 
Decoration in Harem Buildings 

In the 19th century, photographs, engravings, postcards or imaginary landscape 
paintings were used in wall decorations. It was important that the well-known 
Turkish photographers Abdullah Brothers photographed and documented 
Istanbul in the last period of the Ottoman Empire and exhibited their works 
in the Turkish pavilion at the 1867 International Paris Exhibition, and that the 
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postcards printed from these photographs were effective both in Europe and 
within the borders of the Empire, and their use in wall landscape paintings 
(Demirarslan, (2016:112), (Arli, 2000:121).

In this period, some of the building depictions in the paintings resemble 
traditional Turkish residences. These wall paintings that adorn the interior 
spaces of the houses are thin, long and wide-angle panoramic paintings. With 
the emergence of ancient culture in the 18th century, views of ruins also entered 
the picture. In the paintings, the majority of the muralists created a different 
expression by bringing together various structures in Istanbul. This practice is 
called “whims”. Demirarslan, (2016:112). Such wall paintings can be found 
especially in the harem section of Topkapi Palace. These are the stripes that 
wrap around the ceiling skirts and the panel paintings placed between the 
Baroque and Rococo style ornaments on the upper parts of the walls. These lanes 
include mansions, fountains, bridges, ruins and trees. The images of bridges, 
mosques, fountains, trees, buildings, gardens and pools, depicted in detail in 
the pictures depicting the Bosphorus, Golden Horn, Galata, palaces, Göksu 
Fountain, Maiden’s Tower, Kalamış Bay, Fenerbahçe Lighthouse, have gained 
a documentary quality with perspective and natural earth colors. (Demirarslan, 
(2016:115), (Renda, 1985: 153).

The wall decoration details used in the III. Ahmet Kiosk and the landscape 
paintings in the section arranged as the entrance iwan are among the examples 
of landscape paintings made under the western influence of the 19th century.

In the interior decorations of the Kiosk Sultan Ahmet the III.  spread with 
umbrella-shaped slices, gathered in a round center and dark blue-blue colored 
small flowers were used between the slices. The dome above stands under a 
canopy with an umbrella, the landscape paintings on the entrance and the place 
arranged like the entrance iwan, and the decorations in the interior decoration 
have made the place spacious. 

Despite the complex construction and the use of different styles in the 
Harem, the structures that have survived to the present day with their tasteful 
and fine workmanship, the richness of color and variety in imported or Turkish 
tiles, the elegant curved and ostentatious style of the wooden and mother-of-pearl 
ornaments in their architectural ornaments reflect the magnificence of the dynasty.

10. Conclusion and Evaluation

Summarizing all the fun, pleasure and colorful lives of the tulip period in a small 
room and despite the small size of the Sultan III. Ahmet Fruit Room, which 
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was Ahmed’s Privy Room, it was built during the reign of Sultan III. Ahmet. 
The wooden architecture of Ahmet Mansion, which rises on the roofs of the 
Harem Chamber, is open to the view and spacious, and also gains importance as 
a sultan’s structure with its tasteful decorations.

This small architectural structure, which still stands out as an example 
of the secret and hidden rooms of the harem with its mysterious and secluded 
architecture in the Harem Apartment, was cleverly built by applying a different 
arrangement with its raised structure by placing its bright windows on it. 
Although it is possible that the harem structures were built gradually in limited 
spaces, it is interesting that this small pavilion was built by stairs next to a 
middle hall inside and on a transept-shaped lighting windows on a lead roof 
from the outside. Its view is open to the Golden Horn and nature, spacious and 
away from the eyes. The fact that it has a dome that reflects the characteristics of 
the places belonging to the sultans and that it is made with an umbrella-shade-
like ornament is proof that it is a beautiful and pleasant building with its elegant 
workmanship in the interior decoration, on the other hand, it is the place where 
the sultan lived.

The colorful 19th century landscape paintings with palace descriptions are 
not the subject of any publications so far, and they are one of the examples that 
have survived to the present day as a document of both their beauty and the last 
period Ottoman Palaces and palace gardens. 

The kiosk which was confused as Sultan Ahmet I or Sultan Ahmet III 
mansion, was named after III. Although it was written in Ahmet I, it is more 
likely that it was the Mansion of Ahmet I. As Godwin mentioned, it is highly 
likely that Ahmet I, who was a pious sultan, used a resting corner away from 
all the places in the harem, as well as a prayer room. Similarly, it is known that 
there was a çilehane where he stayed in the Sultan Ahmet Mosque, which was 
built by the same Sultan himself. Therefore, it is possible that this place was 
used for such a purpose.

As a result, in summary; it is seen that this small wooden mansion, which 
is the subject of the research, is an example of these structures that can still 
survive in the Harem structures, elegant and as delicate as the people living 
in the Harem, with tasteful craftsmanship and is open to new researches every 
day.
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