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Chapter 1 

Rain Water Harvest and Application Methods in Cities  

Elif BAYRAMOĞLU1, Umut BÜYÜKKURT2 and Banu Çiçek 

KURDOĞLU3 

1Assoc. Prof.; Karadeniz Technical University, Department of Landscape 

Architecture, Trabzon-Turkey 
2PhD.; Karadeniz Technical University, Department of Landscape Architecture, 

Trabzon-Turkey 
3 Prof.; Karadeniz Technical University, Department of Landscape Architecture, 

Trabzon-Turkey 

 

 

INTRODUCTION 

With the population, rapid urbanization, increase in industrial and agricultural 

activities, the need for water has started to be felt more. This causes both excessive 

consumption and pollution of water resources (Solak et al., 2019). With the 

increasing population in cities, the stress on water resources in urban areas further 

increases (Ghimire et al., 2014). This situation causes various problems from the 

unconscious use of water resources to becoming unusable (Meriç, 2004; Teksoy et 

al., 2017). Considering the world in general, the decrease in water availability creates 

destructive consequences in social, national and cultural areas. With the rapid 

increase in problems arising from industrialization, urbanization and production 

systems, the problem of protecting water resources has started to take its place on 

the agenda (Kılıç, 2008).  

Per person water consumption in the world is 800 m3. Considering that the 

human potential is 1.2 billion people, 2.4 billion people cannot reach healthy water 

conditions. According to the reports of DPT (2007), it has been stated that more than 

3 billion people will suffer from water scarcity since 2025 (Howell et al., 2001; DPT, 

2007). In fact, fresh water resources are seen at a sufficient level in the world. 

However, access to safe water is difficult in extremely arid regions (Sivanappan, 

2006). According to the United Nations, 1.4 billion people in the world are deprived 

of clean drinking water. Again according United Nations 470 million people around 

the world live in regions suffering from water scarcity, and this number is expected 

to increase 6 times in 2025. Every year, 250 million people suffer from water-borne 

epidemics and approximately 10 million people die (Esenyel, 2001).  

In the modern era, humanity is faced with a major water shortage problem, 

mainly due to the rapidly increasing world population (Schewe et al., 2014). Turkey's 

water usage rates of 112 billion m3 which will have a water shortage since 2020. 

Despite this situation, 16% is consumed as drinking water, 12% in industrial area 

and 72% in agricultural areas for irrigation. Consequently, it is predicted that per 

capita water consumption will decrease due to population increase in 2023 (Aküzüm 
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et al., 2010). However, these values vary from country to country and the rates differ. 

In Africa, 88% is for agriculture, 5% for industry and 7% for domestic purposes. In 

Europe, the said rates are respectively 33% for agriculture, 54% for industry and 

13% for domestic purposes (UNESCO, 2008; Küçükkurt, 2019).  

In this context, new planning approaches have started to take place in urban 

scales recently. Works such as Water Efficient Landscape (WEL), Water Wise 

Garden (WWG), Low-Water Use in Landscape (LWUL) and “Xeriscape” has 

emerged (Barış, 2007). Ecological cycles should not be disturbed in order to 

maintain the continuity of natural life and to manage it in a healthy way (Westmacott, 

1991). This relationship between urban tissue organizations and infrastructure 

systems can be achieved by managing natural water. 

Systems are used to manage, slow down and direct water by controlling 

rainwater. There are many applications such as rain gardens, landscape channels, 

vertical gardens, artificial wetlands, plant water arches created for this purpose. 

Water harvesting techniques are discussed to capture and recycle water in cities. 

Rainwater harvesting methods aim to be developed with a strategy that will provide 

maximum benefit from water (Boers and Ben-Asher, 1982). Studies have been 

carried out at national and international levels on the classification of water use in 

buildings. As a result, it has been observed that the amount of water used in activities 

that do not require potable water is very high (Willis et al., 2011). Starting with the 

fall of rain, some of the water is either directed to deep infiltration into the ground 

or starts the flow process. Runoff can be captured in reservoirs and spilled or released 

over lower agricultural land (Rogelio et al., 2006). 

RAINWATER HARVEST 

Rainwater Harvesting (RWH) is a common and old practice in which rainwater 

is collected and stored for domestic and small-scale agricultural uses. While RWH 

has been widely used in rural and urban areas for centuries, its use is more limited in 

modern cities (Buhaug and Urdal, 2013; Issar and Livshitz, 2013). The method is the 

practice used by civilizations living in arid areas and having to grow crops since 

ancient times. Short-lived rivers, puddles and cisterns in valley beds are the method 

that people have made their living in arid and semi-arid areas for many years. Later, 

with the development and growth of cities, this practice decreased for various 

reasons. Basic components of the method in its application; water catchment area is 

the storage and target area (Oweis et al., 2001). 

Historically, archaeological evidence of rainwater harvesting systems is 

estimated to be 9000 years old in the Middle East (Bruins et al., 1986). In fact, water 

harvest has been used for savings in the world for a long time. In rural areas, water 

is collected from roof surfaces and used for different purposes. There have been 

cases in Southeast Asian countries that they accumulate water in buildings built on 

thatched roofs and use it for drinking water (Sivanappan, 2006). At that time, rain 

based solely on the use of clean water was your concern. Today, RWH consists of 

collecting rainwater from large surfaces, especially roofs, and storing water in 

underground or aboveground reservoirs (Liaw and Tsai, 2004). 
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The main purpose of the method; To provide a reliable water supply in areas 
where underground and surface water resources are not available. For this purpose; 

Increasing productivity in meadows and arable lands where precipitation is insufficient 

can be considered as the application of domestic water supply (Gleick, 1998). 
Low rainfall is carried out in areas where the distribution of rainfall between 

seasons is uneven, in areas where water supply is lower than plant water need. In 

other words, annual rainfall exceeds 150 mm and rainfall is less in winter; The areas 

where the annual rainfall exceeds 200 mm and the rainfall falls in the summer are 

also suitable for water harvest (Marselek, 1991). The water harvesting method has 

been developed to get the maximum benefit from precipitation water in urban areas. 

The collection and accumulation of rainwater and runoff water can be defined as the 

provision of water necessary for plant and animal production, and the provision of 

water for domestic consumption (Mengü and Akkuzu, 2008). 

 

                    
Figure 1. Rainwater harvest (URL, 1; URL, 2) 

 

In addition to these methods, rooftop systems can collect and store rainwater 

from impermeable floors such as roofs of buildings, greenhouses, courtyards, roads. 

While such applications allow usable water of the house, they can be used in the 

irrigation system of the garden and in recreational water activities (Oweis et al., 

2001). If rainwater is collected in the roof collection area and storage tanks with a 

clean surface, it can be used as drinking water. If water is collected from a dirty 

surface, the collected water can be used by passing through an appropriate treatment 

system. Rainwater quality has been found to comply with Environmental Protection 

Agency standards, unless the rainwater comes into contact with a surface or 

catchment area (Choudhury et al., 2003). 

There are many different storage methods in the application area. In this sense, 

water collected by various methods is collected with the help of tanks located 

underground or above ground. It can be used in different areas with the possibility 

of applying clean water by taking measures against the possibility of contamination 

(Büyükkurt, 2019). 

Roof Rain Water Amount (m3) = Rain collection area * rainfall amount * roof 

coefficient * filter efficiency coefficient. 
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Figure 2. Rainwater harvest principles (URL, 3) 

 

Rain catchment area; It is the roof area of the blocks. 

Rainfall; It is the total annual precipitation amount determined by the General 

Directorate of Meteorology. 

Roof coefficient; It is the coefficient specified by German standards as 0.8 in 

DIN1989. It means that all the rain falling on the roof cannot be recycled. 

Filter efficiency coefficient; It is the coefficient specified by German standards 

in DIN1989 (0.9). It means that all the rain falling on the roof cannot be recycled. 

It is the efficiency coefficient of the first filter that is passed to separate the 

rainwater obtained from the roof from visible solids. It is a coefficient given by 

calculating that some water cannot pass through here. 

Roof Rain Water Amount (m3) = Roof area (m²) * 0.9 * 0.8 * Rainfall amount 

(annual, mm) 

FACTORS AFFECTING RAIN HARVEST 

Loss coefficient: This coefficient is obtained by adding the loss coefficient (Cr) 

of the calculations of the roof rainwater collection system as a multiplier, as the 

rainfall cannot be stored due to reasons such as drainage water, wind effect, roof 

systems (Incebel, 2012). The loss coefficients according to the roof material are 

given in Table 1. Different losses according to the determined coefficient roof types; 

Cr = Ts / Ys 

Ts = amount of water that can be collected (liters) 

Ys = rainwater collected according to roof area 
 

Table 1. Loss coefficients by roof material (Büyükkurt, 2019) 

Water collection area  Material Loss Coefficient of the Material (Cr) 

Sheet 0.80 - 0.85 

Concrete roof 0.62 - 0.69 

Tile (Machine Made) 0.30 - 0.39 

Clay Tile (Handmade) 0.24 - 0.31 
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PRECIPITATION CHARACTERISTICS 

In arid and semi-arid regions, precipitation characteristics are different from 

temperate climate characteristics. Generally, in arid and semi-arid regions, rains are 

of high intensity, shorter duration, variable frequency and size, and are irregular in 

nature. For the design of a water harvesting system, the probability of precipitation 

frequency, amount and intensity is as important as the total annual precipitation 

amount (Üstün et al., 2020). The amount of precipitation that may occur during a 

certain period is one of the most difficult parameters to predict. Rainfall data 

recorded over many years is very important to determine the precipitation-flow 

potential of a particular region. These data are particularly relevant for arid and semi-

arid regions where precipitation varies greatly from year to year (Himat, 2018). 

Rainfall: The amount of precipitation refers to the amount of rainwater that is 

collected. Total rainwater volume is calculated according to the formula in Eren et 

al. (2016) study. 

Precipitation pattern: The rainwater collection system is determined as the 

precipitation pattern and the total amount of rainwater will vary according to the 

climatic conditions and topography of the region. In some regions, the rainfall 

pattern becomes important for determining system cost. In this case, most of the 

precipitation that falls throughout the year occurs within 1-2 months. In order to use 

it throughout the year, the rainfall that falls during this period must be stored 

(İncebel, 2012). 

Precipitation intensity: Precipitation intensity varies depending on the years 

and months of the region to be harvested. In addition, it also varies according to the 

roof size and roof type of the storage areas. (İncebel, 2012). 

Storage capacity: Storage capacity varies according to rainwater and the 

amount of water needed. Collecting surface / roof; it is the surface or roof on which 

rain falls. It should preferably slope towards the direction of storage and 

transmission. Gutters and downpipes; They are transport channels from the 

collection surface to the warehouse. These channels should be designed depending 

on the collection area, precipitation characteristics and roof features. Grids; These 

are systems that clean contaminants and residues. The first rain separator should be 

placed to direct and manage the first rain. Storage tank; These are areas where 

rainwater collected is stored safely. Transport; It is the transmission of rainwater by 

gravity or a pump. Water purification; Filters are used to remove / precipitate the 

solids and organic materials in the rainwater. Additives can be added to filter and 

disinfect (Üstün et al., 2020). 

CONCLUSIONS 

In recent years, water conservation and management has begun to be widely 

used in many professional disciplines in smart cities. Cities do not resist and 

surrender with the untimely and irregular rainfall in the cities. This situation has 

become more noticeable with the decrease in green areas and the increase in 

impermeable surfaces. 
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Rainwater harvesting systems are applied in many countries around the world 

today. Despite this, Turkey, which is in the category of countries that will have water 

shortage in the near future, is not yet at a sufficient level. However, with a new 

development, it was published in the Official Gazette with the Regulation on the 

Amendment of the Planned Areas Zoning Regulation by the Ministry of 

Environment and Urbanization numbered 24 January 2021. Accordingly, the 

obligation to install a "rainwater collection system" was imposed on the new 

buildings. With the regulation, the increasing drought problem was also taken into 

account. Rain water collection areas will be built on the roofs of all buildings to be 

built on parcels larger than 2 thousand square meters. Obligation was made to build 

a “rainwater collection system” in order to collect rainwater in a warehouse under 

the garden ground to be used for garden irrigation or treatment.  

With this law, especially long-term climate data should be planned. In this way, 

rainwater collection tanks should be programmed for regions with heavy rainfall for 

the next 5-10 years. Restrictions should be placed on the amount of water used for 

irrigation of agricultural and landscaped areas, especially at the regional level. In this 

sense, the use of water should become more economical. Rainwater harvesting 

should be made compulsory for efficient use of water and water conservation in 

individual and commercial residences to be built. In addition, Water Law should be 

enacted to encourage rainwater harvesting and management. In large-scale public 

buildings, shopping malls, high-rise business centers or urban transformation 

projects to be built, rainwater should be collected from the roof surface and used in 

landscape applications. 
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INTRODUCTION 

Food safety symbolizes a situation that occurs when all people, at all times, 

are able to access physically, socially and economically safe, sufficient nutritious 

food that is enough to meet their dietary needs and food preferences for an active 

and healthy life (Barrett, 2010). Availability (national), accessibility (household), 

utilization (individual) and stability have been identified as four dimensions of 

food security. Stability may be considered as a time dimension that affects all the 

levels. All these dimensions must be intact for complete food security. Apart from 

these, today's conditions emphasize the importance of accepting sustainability as 

another dimension of food security (Peng and Berry, 2019). 

The COVID-19 pandemic has dramatically impacted the food system, with 

direct and indirect consequences on people, plants, and animals' lives and 

livelihoods. Given the system's complexity at risk, possibly some of these 

consequences are still to emerge over time. Restrictions on agricultural workers, 

planting, current and future harvests; shifts in agricultural livelihoods and food 

availability; food safety; plant and animal health and animal welfare; human 

nutrition and health are the pandemic's direct and indirect effects along with 

changes in public policies (Mardones et al., 2020). 

The pandemic has reminded us how vital our basic needs, especially food 

safety, are. During the pandemic, food demand increased due to panic-buying and 

stockpiling of food products while putting tens of millions out of work, including 

those working in the food production sector abroad (Nicola et al., 2020; Colmey 

2020). Many sectors, especially the food sector, have been adversely affected as 

COVID-19 brought a big part of the world to a standstill. Global Gross Domestic 

Product (GDP) is expected to contract by 5.2 per cent in 2020, the most significant 

contraction in economic activity since the Great Depression (Anonymous, 2020). 

This situation raises the question: are food and financial crises on the way? If so, 

these will not be the only problems people face. Long-term urban sustainability is 

challenged by several worldwide trends such as ongoing urbanization, land and 

water degradation, biodiversity, habitat loss and fragmentation, natural disasters, 
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and climate change. These trends will continue to exist with the new economic 

and food crisis. Unstable macro-economic and political situations or natural 

disasters aggravate these disturbances (Dubbeling et al., 2009; Miller et al., 2010). 

Cities are socio-ecological systems that can slip into a state of chaos due to rapid 

social, economic or environmental changes, disasters or conflicts (Dubbeling et 

al.2009). Urban spaces and communities can be destroyed by natural disasters 

(Jabereen, 2012).  

The uncontrolled and unplanned growth of cities and their populations 

increase at the same rate, causing them to be affected equally by possible disasters, 

risks, stresses and shocks. Because urban services are not developed in a 

sufficiently inclusive manner in the whole city, cities are vulnerable to disasters 

other risks. Therefore, rapid urbanization has had high economic, social and 

environmental costs. The main ones are; a rise in the number of urban poor and 

illegal housing; problems with access to essential urban services and safe shelter, 

the incredibly high unemployment rate among the young population, 

unsustainable use of natural resources; high levels of water and air pollution and 

increased greenhouse gas emissions as a result of urban activities. As cities grow, 

they need more energy. Cities currently consume the world's energy and are 

responsible for more than 70% of global CO2 emissions (Kaptan, 2013; Tuğaç, 

2019; UN-Habitat, 2011). 

In 2013, the world saw a climate milestone. The daily average concentration 

of CO2 in the atmosphere is over 400 ppm for the first time in 55 years of 

measurement, also presumably more than 3 million years of Earth history 

(Kunzig, 2013). In 2016, the first mammal was declared extinct due to climate 

change (Waller et al., 2017). Nevertheless, it is not only animals that suffer from 

all these negativities; people continue to face health problems, water scarcity, and 

floods caused by climate change. It is observed that mortality rates have increased 

in urban populations due to the urban heat island effect (Norton et al., 2015). 

However, none of these can prevent people from living in cities, and experts 

expect 68% of the world's population to live in cities by 2050 (Anonymous, 2018).  

The cities are responsible for natural and human-made disasters, and other 

dangers that occur due to environmental destruction caused by the activities 

carried out in them. Besides, they are the biggest victims of these disasters, shocks 

and stresses. The capacity of cities to be prepared for, respond to and adapt to the 

problems, dangers, disasters and risks they face determines their urban resilience. 

The resilience of a city depends on the excellent management of urbanization. 

Under these circumstances, the permaculture approach as a design methodology 

for sustainable human habitats needs to be developed as a new strategy. Because 

permaculture takes inspiration from how natural systems self-organize for 

resilience and productivity (Henfrey, 2018). Permaculture, which sees the 

problem as a solution, is thought to be the right strategy in urban landscape 

resilience studies. 
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URBAN RESILIENCE  

According to Holling (1973), resilience determines the endurance of 

connections within a system. It measures these systems' ability to absorb the state 

variables' changes, driving variables, parameters, and persistence. In this 

definition, resilience is the system's property, persistence, or probability of 

extinction (Holling, 1973). Holling's studies were primarily on the ecological 

systems' capacity to resist change.  

Resilience is a well-established concept in environmental systems research. 

It has robust literature related to resource management, governance, and strategic 

planning related to different research areas such as sustainability, climate change, 

ecology and risk management (Lister, 2016; Tuğaç 2019). 

Galderisi (2014) mentioned that urban resilience is essentially a 

transformational rather than a stable concept and involves the change and 

development of the urban system in the face of changing conditions. Cities are 

complex systems characterized by environmental, social, physical and economic 

dimensions. They affected by heterogeneous threatening factors - from climate 

change to an individual or overlapped hazards, from environmental degradation 

to scarcity of resource - which require to be handled as a whole (Galderisi, 2014). 

Nowadays, the shocks, stresses, and pressures cities are forced to face have 

noticeably increased, such as floods, earthquakes, hurricanes, fires, volcanic 

eruptions, pandemics, chemical spills and explosions, terrorism, power outages, 

financial crises, cyber-attacks, and conflicts. Natural risk factors are well known 

with the increasing danger to climate change, the interdependence of phenomena, 

and globalization. Anthropogenic factors increase the threat and generate new risk 

factors—ethnic conflicts, wars, terrorist attacks, epidemics and pandemics, Etc. 

(Moraci et al., 2020). Dubbeling et al. (2009) stated that urban resilience refers to 

a continuous improvement in adaptation, absorption, transformation, and 

preparedness capacity. These capacities are essential to maintain cities' social, 

institutional, environmental and economic dimensions against shocks and stresses 

and develop responses to future risks (Tuğaç, 2019). Hazards, shocks, and 

disasters are often unpredictable events, while in long-term trends, stresses tend 

to be foreseeable and predictable. In sum, predictable or not, these events are 

dangerous and disruptive (Figueiredo et al., 2018). To achieve, maintain, and 

strengthen the resilience ability, any urban system should have the characteristics 

shown in Table 1 (Sharifi and Yamagata 2016a; Sharifi and Yamagata 2016b).  
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Table 1. Urban system characteristics for the resilience ability (Sharifi and 

Yamagata 2016a; Sharifi and Yamagata 2016b). 

Urban system characteristics for the resilience ability 

 

 

Robustness 

It refers to a system ׳s strength to withstand short-

term, fast-moving internal and external shocks without 

any distress from significant degradation of the main 

functions. To enhance system security, the system itself 

needs to have the ability to neutralize and/or absorb the 

disturbance. 

 

 

Stability 

It is the ability of a system to reduce the long-term 

discontinuations while maintaining its required functions 

and rapidly returning to usual operations. Stability makes 

the system dependable and stable to operate continuously 

and satisfactorily to ensure supply continuity. 

 

 

Flexibility 

It indicates the ability to rearrange structure and 

functions when facing disruptions. A flexible system can 

sense threats, immediately detect failure, and make rapid 

changes at more minor scales of its subsystems. Thereby 

maintain overall performance during the disaster. 

 

Resourcefulness 

It relates to the proper identification, preparation, 

intervention and recovery of the resources under the 

responsibility of urban planners and decision-makers from 

possible disruptions. 

Coordination 

Capacity 

It refers to the management capacity to effectively 

coordinate preparedness and improvement actions across 

various sectors and organizations of different scales. 

 

 

Redundancy 

It refers to the availability of components with similar 

urban system functions to enhance its adaptive capacity 

and ability to absorb shocks. It gives a reserve capacity for 

problem-solving and ensures that unpredictable events 

causing the failure or displacement of one component will 

not disrupt the whole system.  

Diversity This principle aims to take action against supply 

disruptions and ensure that there are various options 

(resources, tools, etc.) to deal with disturbances and 

provide functionality in an urban system. 

 

Foresight 

Capacity 

It is directly related to the uncertainties innate in the 

urban system and preliminary work to eliminate possible 

disruptions. This principle is necessary for disaster 

preparedness as well as the absorption of the primary 

shocks. 
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Table 1 continued. Urban system characteristics for the resilience ability 

(Sharifi and Yamagata 2016a; Sharifi and Yamagata 2016b). 

 

Independence 

It gives the system a certain degree of self-reliance 

that may be needed to survive adversities. It also requires 

strong leadership that promotes the ability to set goals, 

visions and initiate actions. 

Connectivity and 

Interdependence 

It refers to having mechanisms that enable a system 

to have functional and physical relationships with other 

systems in the network and receive support, input, and 

feedback from them as part of an interconnected and 

integrated network. 

 

Collaboration 

Capacity 

It highlights the need for an inclusive and bottom-

up approach towards urban management. It implies that 

the urban system should facilitate an environment for the 

active participation of a wide range of stakeholders in the 

decision-making process. 

Agility It represents the system׳s capacity to mobilize the 

resources necessary for recovery and return to normal 

functioning within an acceptable time frame. 

Adaptability It refers to an urban system׳s capacity to learn from 

the disaster to reduce its pre-disturbance vulnerabilities 

and enhance its ability to adapt to the changing 

conditions. 

Self-Organization It refers to the "emergence of macro-scale patterns", 

structures or relations from the mutually reinforcing 

interactions among "smaller-scale rules" and processes. 

It includes establishing and strengthening community-

based and voluntary activities centred on social 

institutions and networks. 

Creativity and 

Innovation 

It represents the "urban system׳s ability to use the 

disruption as an opportunity to attain a more advanced 

state". It is required to find innovative solutions for 

addressing emergent and unprecedented problems. 

Efficiency It entails considering the costs and benefits of 

actions and developing strategies for maximizing 

benefits given the 

limited resources available. 

Equity It plays a significant role in the achievement of 

resilience. It is vital to ensure the fair distribution of 

benefits and impacts across different groups in society. 
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Rockström et al. (2009) stated that global boundaries such as climate change, 

biodiversity loss, and changes to the global nitrogen cycle have already 

overstepped by humanity. Intense actions of increasing human populations like 

fossil fuels, deforestation, agricultural activities lead to interference with natural 

processes, habitat degradation and biodiversity loss. They are also accelerating 

climate change and its adverse effects. Climate change stressors are being added 

to the ongoing environmental problems and urging us to build healthy and diverse 

ecosystems. With that, the need to create healthy habitats that can adjust to 

significant changes and maintain themselves emerges. Habitats for people and the 

wildlife in all kinds of settlements, whether it is a city, a suburban community, or 

a rural area. 

LANDSCAPE RESILIENCE  

The emergence of resilience as a rhetorical idea is tied not only to the 

emerging reality of climate change but to an essential and growing synergy 

between research and policy responses in the fields of ecology, landscape 

architecture, and urbanism (Lister, 2016).  

Resilience thinking in the landscape has several approaches because 

researchers took them from different perspectives relating to the study site or case 

(Bahrami and Hemmati, 2020). For instance, Standish et al. (2014) and Beller et 

al. (2015) 's studies are focused more on the ecological dimension of landscape, 

featuring social and economic factors. According to their publications, a resilient 

landscape will sustain its desired ecological functions and robust biodiversity even 

when facing physical and socio-economic challenges and uncertainties. Also, 

Cockburn et al. (2015) and UNDP (2018) have a more robust social and economic 

perspective while still having environmental concerns. They state that resilient 

landscapes will emphasize local communities' livelihoods and value chains. 

Cockburn et al. (2015) explain the resilient landscapes approach as a new form of 

working with stakeholders in multipurpose landscapes. It aims to build ecosystem 

resilience through learning, participation, localized action, and agricultural and 

forestry commodities' value chains. Agricultural landscapes and design systems 

working with nature gains importance in that conditions (Cengiz et al., 2019). 

Some scholars like Ahern (2013) and Sijmons (2015) point out the cities' 

significance in the landscape resilience context. Sijmons (2015) states that most 

global environmental problems have urban roots. Therefore, he suggests that we 

need to handle our urban problems first to solve environmental ones. 

Understanding and accepting cities as dynamic and self-organizing systems 

and adopting landscape ecologists' significant contribution to urban planning and 

design with their interdisciplinary expertise, Ahern (2013) established five 

strategies to build resilience capacity. These are biodiversity; urban ecological 

networks and connectivity; multifunctionality; redundancy and modularization, 

adaptive design. These strategies individually and collectively suggest a 

transdisciplinary collaboration between scientists, professional experts, 

stakeholders, and decision-makers throughout the ongoing, iterative and adaptive 
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planning, design, and management process (Ahern, 2013). The "Cities of 

resilience" metaphor is a promising tool to investigate the connection between the 

community's perception of nature and the built environment. Communities form 

the resilient cities of the future and create socially and ecologically resilient 

environments that shape conscious communities (Akyol and Eşbah, 2013). 

Building landscape resilience inspires the cultivation of the landscape's capacity 

to recover from disruption and live with changes and uncertainties. No matter how 

integrating ecosystem and society within socio-ecological system resilience 

clashes with base concepts in social science. In summary, a landscape cannot 

provide the same values to everyone (Xu et al., 2021).  

For designing and creating landscapes and communities that are more 

resilient and productive, permaculture practices will be a primary unifying 

concept. Resilient and productive landscapes will mitigate the estimated impacts 

of climate change and be more adaptive as climate change impacts temperature 

and precipitation patterns, alter growing seasons, increases plant moisture stress, 

and potentially triggers other extreme events (Brain et al., 2017) 

PERMACULTURE  

Permaculture has been drawing attention and becoming more and more 

popular amongst people from all kinds of professions, whether they are related to 

somehow working with nature or in a garden or not. For some people who are 

overwhelmed by city life, permaculture may seem to be a way out of this chaotic 

life and connected to nature and themselves more (Parlak, 2018). For most people 

who just heard the term, permaculture is seen as a "cool" form of organic 

gardening (Holmgren, 2018). However, permaculture's co-originator David 

Holmgren (2018) explains permaculture as "a design system for resilient living 

and land use based on universal ethics and ecological design principles." He also 

mentions Permaculture as "a global movement of individuals, groups and 

networks working to create the world we want, by providing our needs and 

organizing our lives in harmony with nature."  

The other originator of the concept (a.k.a. the father of Permaculture), Bill 

Mollison (1988), explains permaculture comprehensively. He says, 

"Permaculture (permanent agriculture) is the conscious design and maintenance 

of agriculturally productive ecosystems which have the diversity, stability and 

resilience of natural ecosystems. The harmonious integration of landscape and 

people provides their food, energy, shelter, and other material and non-material 

needs sustainably. Without permanent agriculture, there is no possibility of a 

stable social order. Permaculture design is a system of assembling conceptual, 

material, and strategic components in a pattern which functions to benefit life in 

all its forms. The philosophy behind permaculture is one of working with, rather 

than against, nature; of protracted and thoughtful observation rather than 

protracted and thoughtless action; of looking at systems in all their functions, 

rather than asking only one yield of them; and of allowing systems to demonstrate 

their evolutions."  
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Even though it is tempting to think that permaculture is simply ecological 

gardening, as we can see in the originators' descriptions, it is much more holistic 

than that. It is a whole way of living sustainably, in harmony with nature and 

society. Holmgren (2002) stated that at the beginning, permaculture was defined 

as consciously designed landscapes that mimic nature to yield food and other 

needs. Still, now people, their buildings and the ways they organize themselves 

are central to permaculture. Therefore, the permaculture vision of permanent 

(sustainable) agriculture has evolved into a permanent (sustainable) culture. That 

means permaculture thinking can be used in every aspect of life, in a garden, city, 

or even in relationships.  

In Permaculture One book, Mollison and Holmgren (1978) created the 

permaculture tree that outlined the theory and some initial permaculture design 

applications. Holmgren (2002), many years after the first book, with his deep 

writing experience, teaching and applying permaculture, conceived permaculture 

ethics and design principles to illustrate brief statements that can be remembered 

as a checklist.  

The permaculture ethics and design principles guide designers to have a 

balanced relationship with the earth and let people sustainably have their needs. 

They are powerful thinking tools that can act as a checklist for design and decision 

making. A well-considered design should reflect all twelve principles (Figure 1) 

(Holmgren, 2018; URL-1). The art of good permaculture design is in deciding 

which techniques and strategies will solve a particular challenge in the most 

ecologically and socially sound manner (Hemenway, 2015). 

 

Figure 1. Permaculture's ethics and design principles, adapted from Holmgren's 

book (Holmgren, 2002; URL-1) 

https://permacultureprinciples.com/flower/
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Those ethics and design principles can be adapted to almost everything and 

everywhere. When they are adapted in urban areas, they can help grow plentiful 

food on the last bits of ground left in compacted cities, as they are assumed. Either, 

they can help us build sustainably and teach us how to use energy and water 

efficiently, etc. These are concrete features that we can touch or measure, but a 

human ecosystem that is the city is rich, and it includes much more than food or 

buildings. There are also invisible structures like social, psychological, economic 

elements and Permaculture's ethics and design principles will also be useful to 

have healthy invisible structures. We can use them to build not just houses but 

communities or to develop policies. As Hemenway (2015) expresses, we are not 

just gardening plants but people, neighbourhoods, and even cultures. 

Even though the first concerns may change relating to the field and needs, 

Parlak (2018) tried to find efficient permaculture design indicators. With a 

comprehensive literature review, she came up with 18 indicators and let the 

experts (permaculture designers and academics working in various landscape 

architecture departments) grade the indicators between 0-5 according to their 

priorities (0 expresses the lowest and 5 expresses the highest priority). The 

indicators are given below, respectively, starting from the highest priority. 

1. Permaculture design not to cause air, water and soil pollution.  

2. Energy-efficiency of permaculture design. 

3. Renewable resource utilization in permaculture design. 

4. Waste recycling potential of permaculture design.  

5. Permaculture design to be low in carbon footprint. 

6. Permaculture design to have a low water footprint. 

7. Usage of natural and sustainable materials in permaculture design. 

8. Restricting or not using fossil fuels in permaculture design. 

9. Permaculture design to generate less waste (annual amount of solid waste 

and wastewater). 

10. Economic sustainability of permaculture design. 

11. Permaculture design to support biodiversity (supporting both plant and 

animal especially insects diversity through the use of exotic species as 

well as local species). 

12. The positive impact of permaculture design towards strengthening social 

ties (both in community and family units). 

13. Permaculture design to have high resistance to natural disasters 

(earthquake, flood, storm, etc.). 

14. Use of native plant species wholly or predominantly in permaculture 

design. 

15. Construction of structures within the permaculture design (dwellings, 

passages or structures to control soil and water on the land) using the 

region's traditional methods. 

16. The cost of permaculture design to be low. 
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17. Structures and practices within permaculture design are included in-laws 

and regulations (e.g., systems with soil bearing structures cannot be 

licensed since they do not have legally accepted static measurements). 

18. The visual quality of permaculture design. 

These criteria also show how permaculture can be related to and help to build 

resilience. 

CONCLUSIONS 

Human beings are often unprepared for sudden events that affect their lives 

before encountering a shock or stress that affects their ongoing lives. While the 

onset of shocks and stresses, the development process and its effects depend on 

the events (natural or human-made) that cause it, compensate its impact, and 

return to the casual life cycle mostly depends on the societies, the strategies 

followed and the management styles. The COVID-19 pandemic process, which 

has been going on since the end of 2019, is one of the latest examples of a social 

shock. The pandemic's spread was related to restrictions at national and 

international levels. The resulting panic environment became unreachable because 

of the high level of stockpiling of fresh and packaged foods. At this point, the 

importance of food safety has emerged in times of shock and stress. The aim of 

the food security responses should be to meet short-term needs, 'not harm', 

decrease the need for the affected population, adopt coping strategies that possibly 

will be damaging and contribute to restoring longer-term food security. 

Considering the food security assessment for pre-disaster (baseline) and during a 

disaster period may be the best option (OCHA, 2021). Resilience thinking has a 

high potential to contribute to food security and sustainable food systems (Tendall 

et al., 2015). 

Resilience refers to a system's ability, from individual people, organization, 

society to whole economies, to hold together, recover effectively and sustain their 

ability to operate in the face of unexpected change and external shocks (Hopkins, 

2008; Régibeau & Rockett, 2013).  

Long-term environmental sustainability requires the capacity for resilience. 

In this regard, sustainability refers to the inherent and dynamic balance among 

social-cultural, economic, and ecological domains of human behaviour necessary 

for humankind's long-term surviving and thriving (Lister, 2016).  

The fundamental difference between a cultivated (designed) ecosystem and 

a natural system is that most cultivated ecology species are intended to use humans 

or their livestock. Humans are only a tiny part of the natural species assembly, and 

only very little of its yields are directly available to us. However, almost every 

plant is selected to provide or support some direct yield for people in our 

settlements. Thus, urban areas' design relates principally to people's needs; it is, 

therefore, human-centred (anthropocentric) (Mollison, 1988). A design in urban 

settlements to be human-centred is not a bizarre concept, but we must consider 

nature and other organisms' needs in our design and respect their existence. So we 
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should design sustainably to live in harmony with others and resilient for ourselves 

to continue living on this planet decently. 

If we aim for sustainability and resilience in our urban planning efforts, 

permaculture is the perfect toolbox to achieve that goal. However, we need to keep 

in mind that permaculture is not a series of techniques but rather a design approach 

that connects different disciplines and uses many strategies and methods 

(Hopkins, 2008; Hemenway 2015). 

Ahern's (2012) strategies to build urban resilience and permaculture design 

principles coincide with each other. Permacultures tenth principle, "Use and value 

diversity", supports Ahern's first strategy; Biodiversity. Similarly, permaculture's 

eighth principle, "Integrate rather than segregate", is quite matching with Ahern's 

second strategy; Build urban ecological networks and manage connectivity. 

Multifunctionality is essential for permaculture, and it correlates with Ahern's 

third strategy, Plan and design for multifunctionality. The three ethics of 

permaculture, which are "care of the earth", "care of people", "fair share" and the 

design principles "obtain a yield", "apply self-regulation" and "accept feedback, 

use small and slow solutions", all in a parallel line with Ahern's fourth strategy: 

"build redundancy and practice modularization". The last principle and the last 

strategy state resilience in their ways: permaculture's twelfth principle, "creatively 

use and respond to change," and Ahern's fifth strategy; practice adaptive design 

implement "safe-to-fail" design experiments.  

Supposing that resilience and sustainability are our goals, we shall use 

permaculture thinking and implementation to our projects and use different 

techniques according to the permaculture ethics and design principles. We can 

also analyze our design after implementing it according to Parlak (2018) 

indicators and improve towards these goals if needed.  

As asserted in this study written by examining many leading studies, 

permaculture is profoundly influential in achieving urban resilience. Permaculture 

has even more, to offer like social and administrative contributions to simply put.  
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INTRODUCTION 

Water is one of the most important parts components of the ecosystem in 

terms of quality and quantity. Rivers constitute one of the most important 

processes of this part (IWMI, 2004). Rivers are the most dynamic areas of the 

landscape and are influenced by a wide variety of factors (Lakhera et al., 2020; 

Knoben et al., 1995; Everard & Powell, 2002). Rivers; contributes to providing 

most ecosystem services such as “biodiversity, water supply and regulation, soil, 

flood and erosion control, species protection, wastewater management, energy, 

transportation, tourism and recreation” (Loomis et al., 2000, EC, 2000; Naiman, 

2002). In addition, the structure and ecosystems of rivers are also damaged by 

many activities such as dams, dams, the existence of agricultural and urban areas, 

floods built on rivers in the World and in Turkey (Davis & Hirji, 2003). 

Riparian areas are one of the most important components of river ecosystems 

and constitute a fundamental element of the functioning of rivers (Naiman et al., 

2005; Ward, 2003; Qiang et al., 2013). These areas many sources as physical, 

biological and chemical properties that provide the environment for the biota for 

the river (Fernandez et al., 2011). For this reason, rivers are highly complex 

ecosystems in that they require the study of many processes and features. 

Many international agreements have been signed to emphasize the 

importance of river systems, protect aquatic ecosystems and prevent water 

pollution. These agreements are as follows; Natura 2000 Habitats Directive (1992) 

to protect river habitat and species, Water Framework Directive (WFD-2000) to 

ensure that “all European water bodies have good ecological status”, Flood 

Directive (2007) to oblige develop flood risk management plans for river 

restoration. For this reason, rivers and stream restoration studies have been 

focused on in recent years to meet the demands of different European directives 

(Naiman, 2002; Barquin & Martinez Capel, 2011). 

The Water Framework Directive (WFD) puts emphasis on characterizing 

river habitats to meet environmental approaches and objectives in the 

conservation of river habitats. The WFD requires an evaluation of the physical, 

biological, chemical status and habitats of the countries (EC, 2000). The European 
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Water Framework Directive (WFD) during implementation many methods have 

been improved to evaluate and observe the "hydromorphology" of river bodies. 

Hydromorphological assessment provides the basis for observing and classifying 

the ecological status of rivers to support the definition of sustainable management 

actions. These approaches are often process-based and provide an overall 

assessment of the state of rivers (Rinaldi, 2020; Belletti, 2015, Rinaldi et al., 

2020). 

Managers and researchers working on rivers must use reliable methodologies 

and protocols to evaluate river systems and take action when necessary. While 

creating them, methods suitable for the structure of that environment should be 

developed by considering the environmental structure they are in (Loomis et al., 

2000). Many countries have made methodological approaches to characterize 

rivers, such as the European Guidance Standard (CEN, 2002) and the Australian 

River Assessment System (AusRivAS)(Fernandez et al., 2011). 

Biological processes such as water quality measurements are generally 

evaluated in studies on rivers, but these processes provide little information about 

the habitats of the streams. For this reason, many methods have been developed 

to evaluate the biological and habitat conditions of rivers. However, few methods 

have been developed for the assessment of riverside habitats. 

In this study, different approach methods that allow the evaluation of river 

habitats in many countries around the world will be evaluated. 

ASSESSMENT OF RIVER HABITATS  

The first studies on the evaluation of river habitats started in the 1980s. While 

the proposed methods until the 1990s were physically based, it was pointed out 

that morphological, physical and habitat evaluations were important in river 

habitats and river restoration studies with WFD. For the last 20 years, 

characterisation of river physical structure, "assessment of river habitat quality 

and degradation" has become major component of hydromorphological 

assessment (Raven et al., 2002; Boon et al., 2010). There has been a need to 

evaluate a broader river situation beyond physical habitats by including the 

"pressure" or "response" variables, which place great importance on river 

dynamics and processes (Fryirs et al., 2008; Belleti et al., 2015). In recent years, 

these physical assessments have been stressed in the restoration and management 

studies on streams and rivers. 

WFD focuses on the evaluation of not only physical characteristics but also 

morphological and coastal habitats. For this reason, studies conducted in recent 

years focus on the necessity of hydromorphological approach in the evaluation of 

water bodies. The WFD requires, topics such as hydrological regime (water flow 

dynamics and quantity), stream morphology (channel structure, channel 

dimensions, riparian zone structure) and river continuity are emphasized. The 

process-based hydromorphological assessment study is required that takes into 

account issues such as determining the character and dynamics of river basins and 

how they are affected by natural and human-induced changes in the basin (Belletti 

et al., 2015). 



 26 

In recent years, some hydromorphological assessment methods have been 

developed in many countries to evaluate and standardize the habitat characteristics 

of streams and rivers. There are differences in the goals, scales and approaches of 

these methods. Within the scope of evaluating the hydromorphological 

characteristics of rivers; Australia (Australian River Assessment System-

AusRivAS), France (Systeme Evaluation de la Qualite du Milieu Physique-

SRQMP), United Kingdom (River Habitat Survey-RHS), Germany 

(Landerarbeitsgemeinschaft Wasser-LAWA), Sweden (Riparian Channel 

Environmental Inventory-RCE), USA (The Rapid Bioassessment Protocols-RBP) 

developed and implemented their own national stream assessment standards 

(Barquin & Capel, 2011; Kamp et al., 2007; Ferreira et al., 2011). 

The presence of different methodology on the assessment of stream habitats 

in Europe and America supports its use for different purposes such as landscape 

restoration/rehabilitation (Uzun & Güleryüz, 2020). 

In this study, in line with the literature review on the subject (report, article, 

thesis, presentation) (Rinaldi et al., 2013b; Gurnell et al., 2016; Belletti et al., 

2015; Fernandez et al., 2011; Gonzalez et al., 2015; Kılıç & Kay, 2018) commonly 

used current methods; will be examined under three main headings as “riparian 

habitat assessment, physical habitat assessment and morphological assessment”. 

Riparian Habitats Assessment 

A “riparian area” is described as “the transitional zone between a river or 

stream and the adjoining terrestrial upland ecosystem, including both the stream 

channel itself and the surrounding land that is influenced by fluctuating water 

levels” (Corbacho et al., 2003; Goebel et., 2003). Riparian zones are an essential 

part of riverine systems. 

Riparian areas affect the land and aquatic system along the river system. 

Riparian is the most important component of river systems and serves many socio-

ecological functions. These the areas support “high biodiversity, water quality 

protection, control floods, stabilize stream banks, supply of water, nutrient and 

habitat for organisms, provide wildlife habitat, benefits such as recreation and 

tourism” (Tockner et al., 2006; Richardson & Danehy, 2007; Naiman et al., 2005). 

Riparian vegetation usually forms corridors along both sides of river 

channels. Within these corridors, vegetation species and communities are strongly 

subjected to and interact with river hydromorphology. Patterns in magnitude, 

frequency and timing of fluvial disturbances are crucial for plant dispersal, 

establishment and survival, and for community succession (Steiger et al., 2005; 

Corenblit et al., 2009; Greet et al., 2011; Gurnell, 2014). 

Riparian habitat assessment should be made at an access scale that is 

generally larger than the area scale used in river habitat assessments. These 

methods focus on banks and riparian zones. When the methods are examined, 

within the characteristics of vegetation species coverage and composition, with a 

special emphasis on the presence and abundance of non-native species (Belletti et 

al., 2015). 
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 In their (Rinaldi et al., 2013b; Gurnell et al., 2015; Rinaldi et al., 2016) 

studies, they state that rivers are a basic unit of study for the assessment and 

characterization of river and river vegetation as well as hydromorphological 

evaluations. To characterize rivers, it is necessary to have knowledge of their 

effects on a large scale. All impacts that rivers are accessible to (flow regime, 

valley settings, impacts on landscape and drainage areas (precipitation regime, 

topography, geology, land cover, etc.) and bioclimatic zone impacts (potential 

vegetation species and vegetation type) are required. For this reason, different 

methods that include these factors should be developed and studied at different 

scales (Table 1). 
 

Table 1: Analyzed references for methods of riparian habitat assessment for 

countries (developed Gurnel et al., 2016; Belletti et al., 2015; Rinaldi et al., 

2013b; Rinaldi et al., 2018; Kılınç & Kay, 2018; Garcia-Burgos et al., 2015) 
 

Country Methods Code Refences 

Spain 

Riparian Forest Evaluation RFV Martinez, 2015 

Riparian Quality Index RQI 
Gonzalez Tanago & 

García Jalon, 2011 

Indice de Vegetacion Fluvial 
IVF-

HIDRI 
Munne et al., 2006 

Qualitat del Bosc de Ribera 

Riparian Forest Quality Index 
QBR Munne et al., 2003 

Italy Buffer Strip Index/Wild State Index BSI WSI Braioni & Penna 1998 

Australia 

Rapid Apprasisal of Riparian 

Condition 
RARC 

Munne et al., 2003 

Jansen et al., 2005 

Tropic Rapid Appraisal of Riparian 

Conditions 
TRARC Dixon et al., 2005 

Quebec 
Indice de Qualite dela Bande 

Riveraine 
IQBR 

Saint-Jacques & 

Richard, 1998 

South 

Africa 

Riparian Vegetation Response 

Assessment Index 

VEGRA

I 
Kleynhans et al., 2007 

USA 

Stream Visual Assessment Protocol SVAP USDA, 2009 

Visual Assessment of Riparian 

Health 
VARH Ward et al., 2003 

Riparian /Wetlands Assessment RWA WPN, 1999 

Watershed Condition Evaluation 

Network 
WCE WPN, 1999 

Monitoring Vegetation Resources in 

Riparian Areas 
VRRA Winward, 2000 

Proper Functioning Condition PFC Dickard et al., 2013 
 

Physical Habitat Assessment 

In general, physical habitat assessment methods target “to identify, survey 

and assess physical habitats or the entire functioning and terms of rivers and 

streams” (Haron et al., 2017; Rinaldi et al., 2013; Fernandez at al., 2011). They 
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are mostly applied at a local/reach scale and contemplate all the spatial 

components of a river corridor (channel, riparian area and floodplain), and assess 

the hydromorphological state at present and recent time. Physical habitat 

characteristics constitute an important factor that controls the structure and 

composition of fluvial biological communities. Physical habitats are of great 

importance in supporting ecosystem function of rivers and streams (Dent et al., 

2002; Murray et al., 2008; Rinaldi et al., 2013b; Fernandez et al., 2011; Barquin 

& Çapel 2011).  

To characterizing the physical characteristics of river and stream habitats is 

important to increase the health of the river ecosystem and the success of river 

restoration projects, to provide an understanding of the functioning of the river 

ecosystem and to increase the efficiency of management actions (Barquin & Çapel 

2011). 

Physical habitat characteristics are one of the most widely used purposes in 

many restoration work or programs in the world. Therefore, many methods have 

been developed to characterize or evaluate the physical habitats of rivers and 

streams around the world. With the entry into force of the WFD, the assessment 

of physical streams and processes has been placed at the center of river 

management and restoration. To assess and monitor all European water bodies, 

the WFD requires incorporating hydromorphology, in particular the hydrological 

regime, river morphology and river continuity (Belletti et al., 2011). 

Physical habitat characteristics are among the most common targets in many 

restoration programs (Palmer et al., 2010). Therefore, the methods characterizing 

river habitats are becoming important not only for monitoring river ecosystem 

health and the success of river restoration projects, but also for increasing 

understanding of the functioning of the river ecosystem and increasing the 

efficiency of management actions. 

The physical habitat assessment methods that have been made in many 

countries around the world and are still used are given in Table. 2. 
 

Table 2: Analyzed references for methods of physical habitat assessment for 

countries (developed Gurnel et al., 2016; Belletti et al., 2015; Rinaldi et al., 

2013; Rinaldi et al., 2018; Kılınç & Kay, 2018; Garcia-Burgos et al., 2015) 
 

Country Methods Code Refences 

Austria 

Ecomorphological 

Classification of Channels 
Werth 

Mc Ginnity et al. 

2005 

River Structures: Recording/ 

Assessing-Representing 

GEBD 

(RSR) 

Mc Ginnity et al. 

2005 

Assessment of River Stretches 

with high or good habitat 

quality 

AssRivSt 
Mc Ginnity et al. 

2005 

Australia 

AusRivAS physical 

assessment protocol 
AusRivAs 

Mc Ginnity et al. 

2005 

Index of Stream Condition ISC Ladson et al., 1999 
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Habitat Predictive Modelling HPM Davies et al., 2003 

Belgium 

Structural Evaluation Of 

Watercourses 
SEvalW 

Mc Ginnity et al. 

2005 

Structural and Morphological 

River Quality Index 
SK Wils et al., 1994  

China 
Urban Stream Morphology 

Index 
USM Xia et al., 2010 

Czech 

Republic 

Ecohydromorphological River 

Habitat Assessment 
EcoRivHab Weiss et al., 2008 

Denmark 

Quick assessment of the 

overall physical quality of 

streams as part of the DSFI 

sampling 

DSFI 

Danish 

Environmental 

Protection Agency 

1998 

National Physical Habitat 

Index 
NPHI 

Mc Ginnity et al. 

2005 

Danish Habitat Quality Index DHQI 
NERI & SHMI, 

2004 

England 

Urban River Survey URS 
Davenport et al., 

2004 

River Habitat Survey RHS Raven et al., 1997 

GeoRHS GeoRHS EA, 2003 

France 

Caractérisation 

Hydromorphologi Des Cours 

D’eau 

CARHYCE ONEMA, 2010 

Germany 

Stream Habitat Survey  LAWA-FS Weiss et al., 2008 

Stream Habitat Survey 

Overview Survey Method 
LAWA-OS Weiss et al., 2008 

Ireland 
River Hydromorphology 

Assessment Technique 
RHAT 

Murphy & Toland, 

2012 

Italy 

Index of Fluvial Functioning IFF Siligardi et al., 2002 

Core Assessment Of River 

Habitat Value And 

Hydromorphological 

Conditions 

CARAVA

GGIO 
Rinaldi, 2013b 

New 

Zealand 

Stream Habitat Assessment 

Protocol 
SHAP 

Murphy & Poland, 

2012 

Poland 
River Hydromorphological 

Monitoring 
MHR Ilnicki et al., 2010 

Portugal Habitat Condition Index HCI 
Oliveira & Cortes, 

2005 

Slovakia 
Assessment Protocol For The 

Slovak Republic 
HAP-SR 

Lehotsky & 

Greskova, 2007 

Spain 
Index For The Assessment Of 

Fluvial Habitat  

IHF(HIDRI

- Protocol2) 
Munne et al., 2006 
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Protocol for the evaluation of 

the hydromorphological 

quality of rivers 

HIDRI Munne et al., 2006 

Sweden 
Riparian Channel 

Environmental Inventory 
RCE Petersen, 1992 

South 

Africa 

Index of Habitat Integrity IHI 
Kleynhans et al., 

2008 

The Rapid Habitat Assessment 

Method 
RHAM 

Kleynhans et al., 

2008 

USA 

Methods for Evaluating 

Streams Conditions 
MESC Platts et al., 1983 

Methods for Characterising 

Stream Habitat 
MCSH 

Mc Ginnity et al. 

2005 

Rapid Assessment Method RBP Barbour et al., 1999 

Rapid Stream Assessment 

Technique field methods 
RSAT 

Somerville & Pruitt, 

2004 

Stream And Riparian Habitats 

Rapid Assessment Protocol 
SRHRAP 

Somerville & Pruitt, 

2004 

Qualitative Habitat Evaluation 

Index 
QHEI Rinaldi, 2013b  

Vermont Stream Geomorphic 

Assessment 
VSGA Rinaldi, 2013b 

Stream Corridor Survey SCS Rinaldi, 2013b 

Stream Corridor Assessment SCA Yetman, 2001 

Subjective Evaluation Of 

Aquatic Habitats 
SEvalAH 

Rinaldi et al., 2013b 

Fernadez et al., 

2011 

Wadeable Stream Assessment WSA USEPA, 2013 
 

Morphological Assessment 

Morphological assessment studies often have a perspective on changes 

caused by human pressures on morphological characteristics, physical processes 

(e.g. hydrological and sediment continuity, sediment transport, erosion, channel 

adjustments) and hydromorphology. It is generally applied at basin scale. It is 

process oriented (Rinaldi et al., 2013). 

Morphological assessment has some distinctive features different from the 

physical habitat assessment category. These; It evaluates river conditions from a 

broad perspective, including evaluations of canal forms, geomorphological 

arrangements, and human changes.  

Morphological assessment of a river involves assessing how the geometry of 

the river basin responds to a range of processes and environmental conditions over 

time (Haron, 2017). Evaluation parameters; Morphological parameters are 

discussed in three main groups as hydraulic flow regime parameters and sediment 

carrying capacity parameters. The morphology parameter can be separated 
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channel classification, instream features, bank and riparian zone and floodplain 

parameters. The hydraulics flow regime parameter can be separated into channel 

flow, channel geometry and flow resistance. The sediment carrying capacity 

parameter can be separated sediment load, sediment production, sediment 

transfer, sediment deposition (Haron, 2017; Rinaldi et al., 2013). Morphological 

methods mainly provide the following purposes; The framework for the 

assessment of the river condition aims to provide an assessment for an assessment 

and restoration design supported by one or more indices. 

The morphological assessment methods that have been made in many 

countries around the world and are still used are given in Table 3. 
 

Table 3: Analyzed references for methods of morphological assessment for 

countries (developed Gurnel et al., 2016; Belletti et al., 2015; Rinaldi et al., 

2013; Rinaldi et al., 2018; Kılınç & Kay, 2018; Garcia-Burgos et al., 2015) 
 

Country Methods Code Refences 

Australia River Styles Framework RSF 
Brierley & Fryirs, 

2005 

Czeh 

Republic 

Hydroecological Monitoring 

method 
HEM 

Matouskova et 

al., 2010 

England 
Geomorphological 

Assessment Process 
GAP Sear et al., 2008 

France 

Systeme Relationnel d’Audit 

del Hydromorphologie des 

Cours dEau 

SYRAH-

CE 

Chandesris et al., 

2008 

Protocole AURAH-CE/AUdit 

Rapide de 

l’Hydromorphologie des 

Cours d’Ea 

AURAH-

CE 

Valette et al., 

2010 

Italy 

Morphological Quality Index MQI 
Rinaldi et al., 

2013 

Sistema di valutazione 

idromorfologica, analisi e 

monitoraggio dei corsi 

d’acqua 

IDRAIM 
Rinaldi et al., 

2015 

Latvia 

Methodology fort the 

assessment of 

Hydromorphological changes  

MetHydro 
Rinaldi et al., 

2013 

Poland 

Methodology for the 

Assessment of River 

Hydromorphological Quality  

RHQ 
Wyzga et al., 

2009 

Scotland 
Morphological Impact 

Assessment Method 
MImAS SEPA, 2006 

Slovenia 
Methodology for Assessing 

Hydromorphological Status 
SHIM 

Tavzes & 

Urbanic, 2009 
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Spain 

Índice hidrogeomorfológico-

Hydro-Geomorphologic 

Index 

IHG Ollero et al., 2007 

HIDRI Protocolo1: 

Parametros de caracterizacion 

morfologica 

HIDRI–

Protocolo1 

Munne et al., 

2006 

South 

Africa 

Geomorphological driver 

Assessment Index 
GAI 

Kleynhans et al., 

2005 

USA 

Natural Channel Design NCD Rosgen, 2006 

Watershed Assessment of 

River Stability and Sediment 

Supply 

WARSSS Rosgen, 2006 

Rapid Geomorphic 

Assessment 
RGA 

Heeren et al., 

2012 

Stream Corridor Survey-

Rapid Geomorphic 

Assessment 

SCS-RGA MDEP, 2009 

Stream channel reference site SCRS 
McGinnity et al. 

2005 

Channel Modification 

Assessment 
CMA OWEB, 2000 

Stream Assessment Protocol SAP Starr, 2009 
 

A Comparative of Hydromorphological Assessment Methods 

The comparisons were made based on the evaluation criteria established in 

the studies of (Rinaldi et al., 2013b and Beletti et al., 2015), based on the most 

commonly used methods of hydromorphological evaluation. When the obtained 

studies are examined, the evaluations of the methods are examined under three 

main headings (methods characteristics, recorded features, river progress). 
Detailed comparison of hydromorphological evaluation methods is given in Table 4. 

When the studies are examined, generally physical habitat, riparian habitat 

and morphological evaluations have been examined under the following headings. 

(Figure 1); 

• methods characters “data collection, spatial scale, temporal scale”,  

• recorded features “catchment/valley, channel, river banks/riparian 

zone, floodplain” 

• river processes “longitudinal continuity, lateral continuity, bank 

erosion/stability, channel adjustments, vertical continuity” 
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Figure 1: Hydromorphological assessment in river section (created by the 

author)  

 

Table 4: A comparative of hydromorphological assessment methods (developed 

Rinaldi et al., 2013; Beletti et al., 2015) (PA; Physical Habitat Assesment, RA; 

Riparian Habitats Assessment, MA; Morphological Assessement 

(+): present, (-): absent 
 

METHODS PA RA MA 

METHODS CHARACTERS    

Source information/Data 

collection 

Map/remote sensing + + + 

Field survey + + + 

Spatial 

Scale 

Longtitual 

spatial scale 

Fixed length + + - 

Length vs width - - - 

Variable length + + + 

Lateral spatial 

scale 

Channel + + + 

Banks/riparian zones + + + 

Floodplain + + + 

Temporal scale 

Present + + + 

Recent - - + 

Historical - - + 

RECORDED FEATURES 

Catchment/valley 

Large scale characteristics + - + 

Hydrological regime/discharge + + + 

Valley form/features + - + 

Channel 

Channel pattern/plan form + - + 

Channel forms + + + 

Channel dimensions + + + 

Flow-type + - - 

Substrate + + + 

Physical parameters - - - 

In-channel vegetation + - - 

Woody debris - - + 
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Artificial features/structures + + + 

River banks/riparian zone 

Bank profile/shape + + + 

Bank material + + - 

Riparian vegetation structure + + + 

Long. Continuity riparian veg. + + - 

Riparian vegetation width - + - 

Natural/exotic species - + - 

Species distribution/coverage - + - 

Vegetation regeneration - - - 

Riparian soil - - - 

Artificial features/structures + + + 

Land use + + + 

Floodplain 

Fluvial forms + - + 

Floodplain dimensions - - + 

Floodplain deposits - - + 

Land use + + + 

RIVER PROCESSES 

Longitudinal continuity + + + 

Lateral continuity + + + 

Bank Erosion/stability + - + 

Channel adjustments - - + 

 

CONCLUSIONS 

In recent studies, it has been stated in many studies that the examination and 

evaluation of river habitats play an important role in river restoration studies 

(Belletti et al., 2015, Gurnell et al., 2015, Fernandez et al., 2011, Rinaldi et al., 

2013). Many studies have reviewed it is stated that the need for more 

comprehensive river status assessments other than physical habitat inventory of 

river and river dynamics and processes (Fryirs et al., 2008; Belletti et al., 2015). 

River habitats are highly complex and dynamic ecosystems in that they 

require the examination of many features. It changes as a result of many events 

(flood, climate change, etc.). The status of river habitats should be assessed the 

past and present conditions taking into account many factors at different temporal 

and spatial scales (micro-meso scale, reach or catchment scale). It is also 

necessary to define methodologies at appropriate scales to be developed and to 

what extent they should be implemented. For this, it is important to establish the 

habitat characterization of rivers. Establishing and monitoring management plans 

of the river habitat features in the medium and long term, which are necessary to 

increase the functioning of the river ecosystem and river management actions, will 

increase the success in the restoration works of these areas. 

Hydromorphological assessment methods require not only physical 

processes but also comprehensive assessment of riparian areas and their wider 

application in morphological methods. In general restoration and management 

studies for rivers and streams, hydrological, morphological and habitat quality are 
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key parts for determining hydromorphological status and quality, and in this 

direction a comprehensive hydromorphological assessment framework should be 

established. It requires the collaboration of all disciplinary approaches required to 

evaluate river conditions (ecology, geology, geomorphology, hydrology, biology 

etc.) in a cost-effective and integrated manner. 

It is seen in the study that many countries have developed many 

hydromorphological assessment methods in order to adapt to WFD, to investigate 

the geomorphological dynamics of rivers and to determine the management 

priorities of rivers. Turkey's harmonization process in the WFD for rivers and 

streams restoration work do is not a comprehensive evaluation method for 

evaluating the hydromorphological. Therefore, the most appropriate method for 

the correct evaluation of rivers should be developed by evaluating them according 

to the criteria of Turkey. Making correct evaluations in the restoration works of 

streams and rivers will contribute to making the right decisions and practices. 
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INTRODUCTION 

Many academic fields, such as archeology, sociology, and architecture, have 

enlightened humanity on the curiosity of the historical development of cities by 

interesting information on the historical development of the cities in which people 

have lived to the present day (Karakaş, 2001). Each discipline has tried to define 

the city and analyze the urbanization process within its own field of study 

(Karakaş, 2001). 

The concept of the city is historical. That is why the concept still maintains 

its dynamic. Different words and meanings have been appeared in many periods 

of history, having been supplied by different cultures. In the literature, it has 

become impossible to make general definitions in legislation and definitions that 

can be used by every country (Toprak, 2016). Louis Wirth (2002) defined the city 

as "settlements with densely populated and continuous spaces where socially 

dissimilar individuals come together and unite." When the historical process of 

the concept of the city is examined, the first emergence and development 

processes differed according to country, as well as their denotations and 

connotations. For example, in Greece, the city was called polis, meaning the 

symbol of civilization, while in Germany it was used as burgh, meaning an area 

of residence. Cite in France has been termed as medina in Arab countries 

(Benevolo, 1995). Conceptually, it is seen that the words cite, medina, city, polis 

are used in the same sense. It can be said that these concepts differ according to 

period and describe the city, the state, the civilization or the country (Toprak, 

2016; Demirkan, 1996). 

Urban management, which touches the lives of many people, is a complex 

and ongoing process that has no specific definition, content or principle. The 

concept has different meanings according to the tastes, human perceptions and 

political-social demands of different periods (Swapan, 2014; Verdini, 2015). 

Recently, the World Bank has defined the city administration as a semi-

commercial activity for governments. City governance is sometimes regarded as 

a tool for implementing urban policies and sometimes as a tool for managing 

urban science. Urban management is defined as an implementation process to 

coordinate and evaluate integrated strategies with the help of city officials to 

overcome the problems faced by urban residents and to create more competitive, 
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more stable cities and more equitable actions, as an effort for the coordination and 

integration of the public and private sectors (Van Dijk, 2006. The participation 

approach in city administration occurs with democratization and citizen 

participation, one of the fundamental values of democracy (Don-yun, Tong-yi, 

and Naiyi, 2003). Management knowledge needs citizen participation to achieve 

comprehensive and sustainable urban development. Therefore, the development 

of urban management approaches has recently increased with the concept of 

participation. Participation, one of the important criteria for cooperative 

management, is emphasized by social science theorists as the main representative 

of democratic system legitimacy (Fung, 2015). The goal of managing urban areas 

in a sustainable way occurs by ensuring the participation of citizens in the city 

administration and increasing citizenship satisfaction. In participatory city 

management, citizens not only judge the outcome of city administrators and 

manage activities, but they are also involved in decision-making processes (Stren, 

1993). 

Participation in city administration has two meanings. The first meaning of 

the concept of participation is accepted as the cooperation between the private 

sector and the municipality. In this kind of cooperation, with the private sector 

acting according to the market rules in order to gain economic profit, the second 

concept of participation emerges in cooperation with the community sector. This 

sector is not for profit (Mozayyeni, 1997). Brodie, Cowling, and Nissen (2009) 

stated that there were issues to be taken into consideration in the implementation 

of participation and their justifications in four items as follows: 

• There are many conditions in which participation will have to achieve the 

necessary efficiency. 

• They must be fully consistent with people's real needs and demands. 

• For the development of participation, knowledge, communication, 

education and cultural promotion should be accepted as principles, and they 

should be kept up to date. 

• In addition to the political will of the government, other legal instruments 

and social institutions, traditional parliamentary and administrative processes, as 

well as certain features necessary for the public, must exist in participation. 

The problems that have caused many changes in the city administration have 

led to positive connections with important roles. The first is to ensure solidarity 

between people and the second is to improve the quality of life of people. In fact, 

these problems have brought a new perspective to participation, which is related 
to human development. In this context, participation is important for security, justice, 

constantly renewed technology and environmental issues (Rifkin and Kangere, 2002). 
This study is formed by the analysis of the information obtained from the 

literature studies to evaluate when cities and urban governments first emerged, 

how they developed, and the current state of participation in urban 

administrations. In order to concretize the subject and place it in a general 

framework, a few definitions are discussed. Then how the city has existed 

throughout history to the present, the historical process of participation in city 

administrations and examples of participation are mentioned. 
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HISTORICAL DEVELOPMENT OF CITIES AND URBAN 

ADMINISTRATION 

From past to present, many studies have been conducted regarding when, 

where, how and under what conditions cities and urban governments emerged. 

Nowadays, the historical background of the cities is important for us due to every 

new piece of information learned as a result of new archaeological excavations. 

Although no definite determination can be made regarding the first emergence of 

cities in the historical process, archaeological data show that the first city, 

urbanization, and urbanization phenomena occurred around Uruk (Warka) in 

Southern Mesopotamia. The history of the city concept dates back to 4000 BC and 

is seen with the first settled life of the Sumerians. The Sumerians attempted 

artificial irrigation on the river banks without the need for large social 

administrations similar to today's central governments. The artificial irrigation 

venture on the banks of the river was a first in the realization of economic 

activities. Together with this activity, social movement accelerated much more. 

Attempts to establish new settlements and following that, villages and cities 

emerged over time (Teber, 1985). It is known that the first settlements were 

established on the banks of the Nile River in Egypt, in the Yellow River Valley in 

China, along the Indus River in India and in the Hoang-Ho region of China 

(cevrekent.com, 2021). 

Ionia was the first place where the cities called polis, which would spread in 

the Aegean world in the period called "Antiquity", emerged. The most distinctive 

difference of these cities, called polis, from the others is undoubtedly the fact that 

they also had a political character that included the authority and power to make 

decisions in a systematic process unique to them. When we examine the basic 

features of ancient cities, we see that rural areas surrounded the cities. The fact 

that these areas constituted an economic, legal and cultural center is seen among 

the most prominent features of the cities. In this period, the most striking detail in 

the selection of residential areas of cities is the influence of a religious structure 

and a prayer center (Yılmaz and Çiftçi, 2011). The disappearance of these cities, 

which made very valuable contributions to the life experience of humanity in 

ancient times, but failed to survive due to the reasons listed above, led to the 

emergence of centers called medieval cities (Huberman, 2003). 

When the development of medieval cities was examined, it was seen that the 

religious element was replaced primarily by trade, economic, military, legal and 

social elements. With the increasingly widespread use of trade agreements, it is 

seen that cities had been developing in many regions. Especially during the 10th 

century, in parallel with the revival of trade in Europe, cities developed in a similar 

way, and it is known that many different initiatives had been taken in this regard. 
After this commercial revival, ports became very important trade centers, while cities 

started to form rapidly at the water's edge, at river mouths, close to the forestland, at 

the junctions of important transportation routes and at many points suitable for trade 

on the sea and road route. It is known that this development caused the existing cities 

to grow even more, and this caused migration to the cities to increase and the urban 

population to gain momentum gradually (Huberman, 2003). 
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With the start of the Industrial Revolution, the gain in the meaning of the city 

became a current topic. In the pre-industrial period, commercial activities took on 

an observably slow process in the development of the city. The main reason for 

this was that cities were subjected to a resistance stemming from both their own 

structure and their traditions in the previous periods (Yılmaz and Çiftçi, 2011). 

However, with the industrialization, some ethical understandings and changes in 

some values that are valid for a city were observed. From this point of view, it 

was accepted as "not Caesar anymore, money is everything" in the city 

administration (Mumford, 2007). 

When examining the economic, social and spatial structure of the industrial 

city, it is necessary to reveal the features that distinguish it as the industrial city. 

The main feature that distinguishes the economy of the pre-industrial city from 

the industrial city is the absence of what can be described as a lifeless production 

system that increases the productivity of human labor in the early stages of 

industrialization. The pre-industrial city is dependent on a vibrant energy source 

for the production of goods and the provision of services. The ecological and 

spatial structure of the pre-industrial city was naturally shaped according to the 

economic and social structure. First of all, pre-industrial cities featured market 

centers as they based their own capital on food products and raw materials 

purchased from outside. The industrialized urban community uses non-human 

resources such as electricity and steam, which increase the productive capacity of 

the urbanites. This has become a completely new mode of production that requires 

the establishment and maintenance of a private institutional structure, leading to 

significant changes in the ecological, economic and social organization of cities 

(Sjoberg, 2002). The historical development of cities in the First Age, Middle and 

New Ages, and the characteristics of today's cities are given in Table 1. Despite 

these innovations, which had a significant impact on the development of the 

above-mentioned cities, differences have been observed in the structural forms of 

pre-industrial cities. 

There is an obligation for people to live together in order to sustain and 

continue their lives. It is acknowledged and recognized that this necessity has 

caused them to establish villages, towns and cities by forming groups and 

societies, colonies and thus to reveal the concepts of administration and city 

management. Historically, understanding urban management has essentially been 

understanding management because the administration has arisen from the 

necessity of meeting the common needs that emerge with the people starting to 

live in a society. Therefore, the history of city administration is important. 
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Table 1: Historical Development and Characteristics of Cities 

EFFECTS ANCIENT 

ERA 

MEDIEVAL 

ERA 

MODERN ERA CONTEMPORARY 

CITIES 

SOCIAL Central 

kingdoms 

and city-

states 

Slavery 

system 

Polytheistic 

and 

monotheistic 

religions 

Class 

differences 

(popular 

nobility, 

clergy, 

bourgeois, 

peasants and 

slaves) 

Monotheistic 

religions 

Central kingdoms Nation states 

Liberalism, 

socialism. 

Democracy 

ECONOMIC Agriculture, 

livestock 

mining 

Agricultural 

economics, 

Trade 

International trade 

colonialism 

It has developed in 

trade, industry, 

education, tourism. 

ENVIRON-

MENTAL 

 

Settlement 

fertile 

agricultural 

lands 

 

Commercial, 

military and 

religious 

centers 

 

The industrial 

revolution has 

rapidly increased 

urbanization. 

There have been 

intense migrations 

from the 

countryside. 

 

 

Especially people living outside of large residential areas have organized to 

meet their needs arising from living together, particularly security, and they have 

chosen to meet these needs themselves. In this respect, it is possible to count the 

first settlements as the first examples of city administrations. With the weakening 

of the central authority in the Middle Ages, it was a strong necessity for people to 

organize themselves to meet their needs arising from their coexistence, and 

official institutions related to the urban management phenomenon that emerged in 

big cities began to appear. Later in some economically important cities, the right 

of self-government was given by the rulers' decrees to meet the common needs of 

the inhabitants of those cities” (Günday, 2003). Participation in management, in 

order to increase labor productivity by solving common problems in an area whose 

boundaries are drawn by private property is the name of the mechanism that 

enables employees and managers to cooperate (Gümüş, 2001). 

It is possible to define a city administration as an organizations that is 

organized to meet the basic urban needs and demands of people who have decided 

to live in the city, to carry out many activities in line with this purpose, and to try 

to manage the city with new plans and activities by examining their activities in 

terms of periods (Coşkun & Zaman, 2012). 

The historical development of city administration has emerged with 

groupings after the first human societies. The phenomenon of management has 

been explained within the framework of certain conditions in the historical process 

and has been formed to increase the welfare and quality of life of human 
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communities (Coşkun, 2008). 

Participation 

In its shortest form, the concept of participation is defined as "any of the 

various mechanisms designed to involve the public or their representatives in the 

administrative decision-making process." This concept, which ensures the 

legitimation of the process, the strengthening of democracy and the expansion of 

the concept of citizenship, brings transparency by taking into account different 

stakeholder perspectives, and increases the possibility of reaching consensus by 

making decision-makers more accountable (Higgs, Berry, Kidner and Langford, 

2008). 

The first appearance of participation in written sources in the historical 

process is in the 5th century BC. It is based on the formation of ecclesian (The 

Assembly of Athens). It formed the main source of the tradition of direct 

democracy, which has become much more important in Western societies (Biehl, 

2016). Participation was first used as a concept in the planning literature of 1964 

in England. Public participation was officially targeted with the "Skeffington 

Report" of 1968, which examined the best methods to involve the people in 

planning processes (Damer and Hague, 1971). In today's developing world, the 

wishes and demands of the individuals have started to become less important and 

the relationship between the city dweller and the city has changed in different 

dimensions (Tekeli, 2017). The issue of citizen participation in city decision-

making first emerged as a key component of the Chicago School's projects aimed 

at social development in the city in the 1930s, promoting sustainability, and within 

the scope of the 'war against poverty' in neighborhoods with many negative groups 

(Janowitz, 2018. ). 

According to the classification made by the OECD, there are three types of 

participation. These are: 

• Access to information: It refers to the citizen's access to information on 

governance activities.  

• Feedback and counseling: Feedback is a type of participation in the form of 

measuring the citizen's satisfaction and dissatisfaction with the public service. 

Consultation takes place through the mutual positive and negative exchange of 

ideas between the ruling and the managed group. In particular non-governmental 

organizations in order to share information and opinions in the management 

process, have the power to influence decisions.  

• Active participation: Improves the ability of the managed community to 

produce policies and offer solutions. The most successful method of this is 

bringing up, discussing and resolving the demands, opinions and suggestions of 

the society by non-governmental organizations specialized in relevant fields 

(OECD, 2005). 

According to Arnstein (1969) in political and academic discussions 

conducted on the concept of participation, "What is participation?" and "What is, 

or what is there to do with, the social imperatives of today?" are very important 

questions of form. Arnstein's answer to these questions is as follows: “Citizen 
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participation: It is a categorical classification in terms of the political power of the 

citizen. This is a form of a redistribution of power in which the people who had 

been pushed out of the political and economic process and left impoverished until 

then were included in the system through negotiations. This process is also a 

strategy where the poor determine how to share information, determine goals and 

policies, allocate resources and implement programs, and the management is 

equally shared." Arnstein created a participation ladder to better explain his 

definition of participation. This ladder shows the stages and levels of participation.  
 

 

Figure 1: Citizen Participation Ladder (Arnstein, (1969: 218-224)). 

In Arnstein's citizen participation ladder set forth in Figure 1 above, starting 

from the fact that citizen control has become a hierarchical goal of the 

participation process, the political problems have remained constant, and the most 

important factor underlying the change of each step on the ladder is the approach 

of the actors. This directly leveled participation, causing it to be seen as a single 

reason for different types and types of participation. (Collins & Ison, 2006). In the 

examples we have mentioned in Figure 1, each method used has provided the 

reasons and where the problems that the participants have encountered, as well as 

supporting the organization of individuals, including group activities intensively, 

accelerating learning, completing the application completely, encouraging the 

experience. The process is systematic, contributing to the increase of independent 

and effective citizenship awareness (Geilfus, 2008). 

There are various ways and stages of participation. Agenda setting can be 

listed as decision making, implementation, monitoring, supervision and 

evaluation. Ways of participation are city councils, women's youth and disabled 

councils, local development platforms, specialization and advisory boards, 

Citizen Control

Transfer of Authority

Joint Decision Making

Pacification

Consultation

Informing

Therapy

Man
ipula
tıon
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neighborhood councils, neighborhood meetings, NGO’s, referenda, surveys, 

internet and social media (İzci, 2014). 

Considering why participation is a need, there is a lack of participation at the 

root of many problems such as poverty, hunger, degradation of the ecosystem, 

inequalities, environmental pollution, corruption, lack of education and human 

rights violations. Local administrations and civil societies should share 

responsibilities with the state in order to solve these problems (Lamba, 2012). 

Social and spatial inequalities have gradually increased in today's urban 

administrations. The development of cities has been tied to land rent, and urban 

spaces no longer belong to urban residents. The citizen has been accepted as a 

customer, and urban services have been privatized (Keleş & Mengi, 2017). 

Keleş and Mengi (2017) base the participation of city dwellers in decisions 

and being part of local democracy on two main pillars. The first is the status of 

citizens in the city administration, and the second is the administrative structure 

of the city. However, there are no legal provisions obliging active and planned 

participation in urban planning preparation and implementation processes in 

Turkey. Participatory activities are generally carried out depending on the 

attitudes of the ministry and relevant municipalities. Participation is realized 

through city councils and municipal councils, and meetings and discussions on the 

plan are open to the public. Since these studies are carried out and directed by the 

municipality, the level of participation is controversial. In the general framework, 

the participation processes in the country are based on the victimization caused by 

the results of the decision, and the groups who experience this victimization form 

the public opinion and apply to the judiciary while the participation processes in 

the country do not mention the constructive effect in the production process. For 

this reason, a negative (non-constructive) participation activity is mentioned 

rather than a positive (constructive) participation (Keleş, 2015). 

The period in which the phenomenon of participation gained momentum in 

municipal cultures in Turkey has been based on the implementation of the “Local 

Agenda 21” documents and processes within the scope of the implementation of 

the sustainable development goals realized in the context of the Rio conference in 

1992. During the course of the year 1996, Turkey actively provided participation. 

With Local Agenda 21, principles such as citizen participation, governance and 

transparency have become more effective in urban planning and management. In 

addition, the established council was put in a legal form with Municipality Law 

5393, and city councils were formed (Dolu, 2014; Keleş, 2017). 

A better world can only be achieved through gradual social change when 

citizens engage in effective and efficient cooperation and work to solve the social 

and environmental problems faced by society. The understanding of citizen 

participation in Europe has come a long way thanks to the transformations that 

have taken place to provide political, economic, civil, social and cultural benefits. 

Recent scientific studies confirm this. In one study, the relationship between non-

governmental organizations and local organizations in the Netherlands was 

examined (Wilde et al. 2014). The idea of civic engagement, the level of 

connectivity with local organizations and the time spent on such interactions, and 
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whether there is inequality between the members of the organization and low civic 

engagement according to education level have been revealed. The main reason for 

this has been the problems experienced in urban areas (Wilde et al., 2014). 

Another study conducted in the Netherlands was whether there were citizen-based 

contributions to reduce the crime rates at the city level (Steden et al. 2011). 

According to the results of the research, if the citizens at the local level were 

successfully organized, they could establish connections with local government 

organizations and find the opportunity to benefit from more power sources 

(Steden et al. 2011). 

In their study, Royo et al. (2011) analyzed the main objectives, stages and 

practices of citizen participation activities on local governments in two European 

countries, Germany and Spain. As a result of the research, the most important 

obstacles to citizen participation in Germany were financial inadequacy and lack 

of human resources, while the most important obstacles in front of citizen 

participation in Spain were the indifference of citizens, lack of human resources 

and resistance to change. In fact, the bureaucratic and legal framework in the local 

governments of the two countries prevented the development of participation 

(Local governments in both countries are largely dependent on legal requirements 

and legislation), and the main purpose of citizen participation practices is only to 

increase the level of legitimacy and to fulfill legal requirements at the lowest level 

(Royo et al. 2011). 

CONCLUSION 

Cities have had a historical past from antiquity to the present. They have 

developed continuously to meet the various needs of people. During the 

development shown, they have been some of the most important factors that have 

shaped the future of human beings with both the transfer of the accumulation of 

humanity to the next generations and the civilization it has accumulated. For this 

reason, one can state that there is a direct link between the emergence of 

civilization and the emergence of cities. 

Archaeologists, sociologists, architects and engineers, geography and history 

sciences and scientists who work in these fields have tried to enlighten humanity 

with the information about the historical development of the cities and 

urbanization they have brought to the present day with a number of studies and 

researches. However, the answer to all the questions about cities and the history 

of city governments has not been found exactly. Citizen participation practices, 

which are one of the basic building blocks of city administrations, have been 

widely used in all countries in recent years. 

In order for participation in city administrations to give the best results, it 

needs to be planned correctly. This would make it possible for people to benefit 

from participation at the desired level. 

In conclusion, in the administration of cities, the public consciously 

contributes to the administration through means such as city councils, women's 

youth and disabled councils, local development platforms, specialization and 

advisory boards, neighborhood councils, neighborhood meetings, NGO’s, 
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referenda, surveys, internet and social media, A development towards the upper 

steps of the "Citizen Participation Ladder" put forward by Arnstein would 

contribute to a more democratic and sustainable development of cities. Moreover, 

taking into account the concept of governance in legal processes together with 

participation would make important contributions to the realization of urban 

culture, identity and character. 
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INTRODUCTION 

Urban identity is a concept constituted in the process and gains new 

components based on the transformation of urban space and also the socio-cultural 

and socio-economic activities of urbanites. The identity basically refers to a 

characteristic distinguishing an object from others and consists of many 

components. The artistic and aesthetic dimension of the reflections of these 

components in the urban space has become more legible and concrete with public 

art practices after 1960. Public art refers to artistic practices that form an identity 

component in the memory with respect to the city, which has a wide scope of 

applications from wall paintings to street performances. The interaction practices 

of urban identity and art that found its way into metropolises initially can be 

observed in urban settlements of all sizes across the world today. In today's world, 

finding the artistic traces in the urban fabric among daily routines increases the 

artistic and aesthetic dimension of urban identity perceived by urbanites. 

Components and Scales of Urban Identity  

Identity refers to the special characteristics differentiating entities from each 

other. Urban identity bears defining characteristics and symbolic meanings. Urban 

identity can be observed concretely in the space setup of cities that emerged as a 

result of the life philosophy and accumulation of society (Birlik, 2006). Identity 

arises as a system of symbols and relationships and is formed in a continuous 

development process (Morley, Robins 1997). 

Cities are structures with identity. The urban identity of each city consists of 

one component and emerges as a result of the joint production of major actors. 

The formation of urban identity indicates a process; a life experience, in other 

words, a historical dimension and a perception of the world, envisagement, 

perspective on life are the constructive elements of identity. Urban identity is a 

dynamic structure. It does not maintain the original form and the components of 

the urban identity may transform over time. The geographical and spatial 

characteristics, history, social and cultural characteristics, population character, 

mode of production-consumption, climate and entire values directing the urban 

life can be included among the components of urban identity. Entire factors 

involved in the formation of the city are also considered the identity indicators of 
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that city. Entire spatial organizations and factors, entire lifestyles, entire people, 

constitute the significant components of urban identity (Alver, 2012). According 

to Relph, (l976) and Zengel, (2002); the characteristics attributing an identity to a 

space are basically the physical structure of the space, the sociocultural dimension 

it contains, and the activities actualized with the participation of the users. Yet, 

the permanent uniformity and synergy experienced in the space are the 

characteristics forming the identity of the urban space. The most distinctive aspect 

of urban space's creation of collective memory is that the vitality it accommodates 

and specific architectural codes it contains. In this context, the places where the 

spatial identity of the city can be observed in the most striking manner are a series 

of common urban spaces, in other words, public spheres, which give the city scale 

and bear the traces of the values adopted by everyone (Aytaç, 2007). However, 

urban identity consists not only of spaces, but also of many components, from 

local gastronomic culture, local dialects, important structures to urban public 

spheres such as squares and parks. For instance, one of the significant components 

of Gaziantep's urban identity is Gaziantep coppersmiths' bazaar. Gaziantep 

coppersmiths' bazaar is an urban public area that reflects the socioeconomic 

structure of the city and is also an identity component. Similarly, one of the 

significant components of Konya's urban identity is Mevlâna. In addition to 

constitute an identity component, the district where Mevlana's tomb is located in 

the city is the urban public sphere that reflects the sociocultural structure of the 

city (Figure 1). 

  
Gaziantep Coppersmith Bazaar Konya Mevlana Tomb 

Figure 1. Example of Cities Identity (URL 2021a, URL 2021b) 

Art, Aesthetics and Urban Identity  

Urban identity consists of many different components, from the geography 

of the city to its architectural characteristics. Among these components, the 

architectural structure and sociocultural characteristics are the components in 

which the artistic and aesthetic dimension of the urban identity can be especially 

observed. 
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The structures and spaces constituting the urban identity have been 

established in line with a design approach with artistic and aesthetic concerns 

throughout history. Especially in historical cities, such characteristics of urban 

identity reflect both the historical value of the city and the artistic and aesthetic 

concerns of the period it belongs to.  

When the organization approaches of the public sphere are examined starting 

from the early ages to the present, it is found that the artistic approaches and public 

sphere designs made progress parallelly until the Industrial Revolution. However, 

after the Industrial Revolution, art advanced in response to changing lifestyles. 

The public sphere is the concept used in modern social theories to indicate 

the common social activity sphere in which ideas, discourses and actions aimed at 

determining and realizing the common good of society are produced and 

developed (Saygı, 2016). The public sphere is expressed with two dimensions of 

content that define each other, referred to as factual and normative. The factual 

dimension of the public sphere is defined as the physical space defined by modern 

public law. Entire kinds of urban spaces open to public use such as state offices, 

schools, hospitals, roads, squares, parks are considered as public spheres. The 

normative dimension of the public sphere is defined common, public, explicit as 

an ideal and contains pluralistic characteristics. The public sphere is defined as 

the social spaces where ideas, opinions and experiences are produced, come in 

sight, shared and discussed in social life (Bakçay, 2007). 

The urban fabric consists of a combination of elements such as space, form, 

color, light, water, nature that constitute the city. Individuals form the main axis 

of the city in this combination. Since all these components are in close relation 

with terminology of art, urban spaces set off feasible environments for the creation 

of art (Altıntaş, Eliri, 2012). Urbanites perceive urban identity through art, with 

the public art practices in their communities. Artists, on the other hand, reflect the 

aesthetic and artistic dimension of urban identity with their sensitivity to the 

environment. Cities, in constant change and transformation, present endless 

resources that serves to the productivity of the artists' in terms of public art by 

means of the components of the urban identity. 

“Even the cities have memory, and the artist transforms this memory into 

perception and perception into form. At the same time, cities have strong reference 

points. These reference points gain ground in the memory of the urbanites, become 

identified with the urban identity and turn into urban landmarks. The main reason 

of the urban landmarks to gain ground in the urban memory is the artistic 

characteristics and aesthetic values they accommodate. These authentic elements 

can be qualified as art products enabling the legibility of the city. It is important 

for the individual to be in touch with art in social life spheres, both in terms of 

mental health and adaptation to cultural maturation and changes. Museums, art 

galleries are not sufficient to satisfy the art requirements of people who have to 

live in the fast pace of contemporary life. Carrying the art out of the museums and 

art galleries, and bringing it into streets and squares, daily life is one of the most 

important methods that can be applied in order to introduce it to wider masses” 

(Altıntaş, Eliri, 2012). 
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The idea of exhibiting works of art in public spheres is an approach preferred 

by artists since ancient times so that all kinds of objects and articles with artistic 

qualities can reach the majority of the public. Public works of art form the identity 

components of the city in the memory of the audience, together with the spaces 

they are exhibited in. 

Especially in historical cities, the positions and identity structures of urban 

public spheres such as buildings, squares and parks that provide the urban identity 

to the city are disappearing within the city as a result of rapid and unplanned 

urbanization. At this point, it is seen that public works of art, which can be 

exhibited in every area of the city, are an effective application area for regaining 

the physical, social and economic dimensions of the lost urban identities (Figure 

2). 

  
Old Town, Granada Old Town, Málaga 

Figure 2. Example of Historic Cities (Original, 2019) 
 

The perception of public art as a physical component in public spheres may 

differ greatly due to differences in approach to art (Worth, 2003). Public art is a 

tool that defines the city in which it is located. This definition can be interpreted 

in different ways depending on the sociocultural-socioeconomic differences of 

individuals. However, public artworks are works in harmony with urban identity 

beyond individual perceptions. 

Public art practices started with the exhibition of objects/ articles and 

generally sculptures with artistic qualities in the public space. However, flexible 

design of public spheres for public art practices, which have expanded to wall 

paintings, graffiti and live street performances, has also gained importance at this 

stage (Figure 3). 
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Villa Borghese, Rome Alexander Garden, St. Petersburg 

  

Villa d’Este, Tivoli Eurovea Mall, Bratislava 

Figure 3. Example of public Art (Original, 2018) 
 

Since the beginning of the 20th century, the perspective that thought is 

superior to work of art in the sense of art has been reflected in art works in every 

field. When the public works of art practiced today are assessed in this direction, 

the impacts and reflections of the change in the sense of art in the post 1960 period 

on public sphere arrangements are clearly observed. Except for the classical 

sculptures seen in city squares, wall paintings, graffiti, reliefs, light and water 

elements and urban equipment elements specially designed for the space are 

practices where the permanent reflections of art on the urban landscape can be 

observed. In addition, different art practices such as temporary exhibitions in 

public spheres and street art actualized through participation introduce users’ 

different artistic experiences in the public sphere. (Varol, 2004). Such public art 

practices, enabling all individuals to access art in public spheres open to the 

common use of the society, constitute one of the components of the urban identity. 

Art activities, ‘‘public art practices’’ taking place in public spheres used by 

urbanites in their daily routines increase the quality of public spheres and become 

a component of urban identity. 

Public art practices exhibited in public spheres that reflect the collective 

memory, cultural interactions and experiences that emerge as a result of social 

interactions should be the works of art reflecting the urban identity and the 

cosmopolitan structure of the urbanites living in the city. The works of art to be 

exhibited in these areas should be the works of art that appeal to an important/ 

large part of the society and thus reflect the urban identity. 
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The purpose of public art exists in the urban community and its surroundings. 

Every application and installation of public art improves the quality of the living 

environment. It has been determined that public art plays an important role as 

follows; (Falihin Jasmi, Nik Mohammad, 2016). 

• Reflecting and expressing the identity of the city 

• Celebration of important people and places 

• Telling the stories and histories of a place 

• Contributing to the sense of belonging and pride to society 

Structures Constituting Urban Identity and Their Artistic/ Aesthetic 

Dimensions  

Therefore, today at this stage the components of urban identity are not only 

architectural elements etc., but also the artistic and aesthetic values of these 

components. İstanbul’s streets with staircase are an identity component for 

İstanbul. However, the colorful painting of these staircases adds an artistic 

dimension to the staircases. Kadıköy Square is an identity component for both 

İstanbulites and tourists. However, the Bull statue located here adds an artistic 

dimension to the square (Figure 4).  

 
İstanbul Kadıköy Square Bull Statue 

Figure 4.  İstanbul Kadıköy Square Urban Identity Element (URL, 2021c) 

 

The history of Prague is an important component of the urban identity. The 

structures in Prague reflect the Medieval history of the city and are significant 

components of urban identity square (Figure 5). 
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Historic City Center, Málaga    Plaza de la Merced, Málaga 

  
Church of the Savior on Blood, 

St. Petersburg   

Anker Clock, Vienna 

Figure 5.  Artistic objects that contribute to urban aesthetics (Original, 2018) 
 

Eiffel Tower, Notre Dame Cathedral, Champs Elysees Street and Louvre 

Museum constitute the components of urban identity in France. Each of these 

structures and spaces add aesthetic dimension and artistic values to urban identity. 

The aesthetic perceptions of these artistic components differ according to the 

sociocultural and socioeconomic characteristics of the individuals. The artistic 

and aesthetic dimensions of the structures forming the urban identity are effective 

in shaping the rest of the city. 

CONCLUSION 

Urban identity emerges as a result of the interpretation of many aspects such 

as social, cultural, physical and functional elements within the city. The 

sophistication of the elements constituting the urban identity and the artistic and 

aesthetic dimension of each component increase the quality of the city. 

Today, works of art are considered as the components of urban design 
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attributing urban identity to the city as well as bringing in aesthetic visual qualities 

to cities in public sphere arrangements. Along with their functional characteristics, 

public spheres establish a historical, aesthetic, artistic identity in relation with the 

city. Public spheres also increase the usage and preference rates of the space by 

presenting users artistic and aesthetic values. 

Urban identity is extremely important for both urbanites and tourists/ visitors 

of the city. Especially in order to understand and interpret a city as a tourist/ 

visitor, architectural elements one of the urban identity components and the artistic 

and aesthetic dimension of public spheres increase the quality of the city.  

As a result, increasing the artistic and aesthetic value of the urban identity 

contributes to the increase in the quality of the living spaces of the city. It also 

reflects the cultural and artistic characteristics of the city.  
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INTRODUCTION 

Public open spaces are important parts of cities and increase the quality of 

life and socialization of people (Abdulkarim and Nasar, 2014; Farida, 2013). 

People use open spaces to see each other and to be seen by others (Gehl, 1987). 

Open spaces are places for chance encounters and interactions with other people. 

These spaces provide opportunities for people to have a high level of social 

interaction (Farida, 2013). 

However, public spaces that are open to everyone may also have some limits. 

Although many researchers emphasize that the diversity of users in public spaces 

is important for social comfort (Mehta, 2007, 2014; Whyte, 1980), It is a fact that 

today, territorialization is made by certain groups in public spaces. This 

territorialization can sometimes be used to include certain groups and sometimes 

to exclude them (Peter et al., 2010). There are very few interactions between 

strangers in spaces where groups are excluded. This causes them to be used as 

transit spaces (Amin and Thrift, 2002, Peters et al., 2010). Thus, these places 

cannot go beyond being a space used only for walking or necessary activities. The 

transformation of a space into a lively place where various activities take place by 

encompassing everyone, occurs when people stop, pause, lingering, spend time 

and be in contact with other people there (Cilliers at al., 2015; Tuan, 1977; Kyle, 

2004). 

Goffman (1963) said that people do not tend to linger in public spaces or 

interact with other people unless there is an obvious reason to do so. Researchers 

who study on this subject say that people can spend a longer time in a space 

through external stimuli, and thus a social interaction can be established between 

strangers. Among the external stimuli that support the strengthening of social 

interaction between people and increase the lively level of the space; comfort, 

public seating, third place, community place, trees, water, shade. 

Studies conducted in public open spaces such as parks, squares, and streets 

have revealed the relationship between these external stimuli and social life with 

both theoretical and empirical research. However, it has been determined that 

researchers do not take into account the process that Whyte defines as 

"Triangulation", while investigating the interaction between people. 
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Triangulations provide by involving unexpected and uncommon factors or 

events, people to stop spontaneously, talk about unexpected things with each other 

and thus engage in instant active and passive interaction (Whyte, 1980; 

Abdukarim and Nasar, 2014). There are deficiencies in both theoretical and 

empirical studies on this subject. A few of studies have been conducted in public 

open spaces such as parks, squares, and streets (Abdulkarim and Nasar, Whyte, 

1980; PPS, 2013). After completing their education, it has been determined that 

there are deficiencies to studies that made in the campus open spaces, where young 

people who will form the society with both business and social life are raised. 

Whereas in preparation for life, it can be ensured that the societies that will be 

formed with young people who are educated in the campuses where open spaces 

are located that can strengthen the relations with people, become a healthy society. 

Because every single person can establish healthy relationships with others, that 

society can be healthy (Hernandez, 1986). Therefore, within the scope of this 

study, the relationship between campus open spaces, triangulation and social 

interaction is examined. 

Campus Open Spaces 

When designing a university campus, a city is actually being designed. The 

city has functions such as accommodation, study, rest and transportation, and the 

same functions are found in a system on campuses. In other words, the settlements 

where working, accommodation, recreation and transportation functions are 

provided and communication is established outside of education are called 

university campuses (Brase, 1987, Düzenli et al., 2017a). 

Although campus spaces are similar to urban public spaces in that they include 

people with different cultures, beliefs, economic structures and opinions, they 

differ from urban public spaces in terms of serving a common purpose (education) 

(Chapman, 2006; Yaylalı-Yıldız et al., 2013). Due to the common life on campus, 

the most important need in campus life is the existence of social spaces that will 

increase social relations among students (Düzenli et. al., 2016; Bredow, 2006; 

Driskell, 2002). Therefore, universities that educate students who make up the 

future of a society should support the individual and social development of 

students as well as education. A campus design that also takes into account the 

psychological and social needs of students, it can help them to adapt to their 

environment by facilitating difficult living conditions. Students who are 

comfortable and happy in psychosocial terms can look more positively to their 

surroundings, lives and lessons and gain motivation (Düzenli et.al.2017a, 2017b). 

For this, campus open spaces should be designed to meet the social needs of 

students (Düzenli et al., 2017b, Özkan et. al., 2017). Because people mostly use 

open spaces to meet their needs such as meeting each other, having activities and 

socializing (Farida, 2013). 

For this reason, it is important to design and research campus open spaces so 

that students can meet, interact and make various activities with each other (Abu-

Ghazzeh, 1999; Düzenli et. al., 2012). In this direction, it has been tried to reveal 

what the Socialization and Liveliness indicators occurred in the campus open 
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spaces and what kind of a relation this is with "Triangulations". 

Socialization-Liveliness 

The level of “Liveliness” in open spaces is directly proportional with duration 

of use of the space, the participation of people in activities with two or more 

people, and the level of users' participation in stationary and lingering activities 

(Mehta, 2007, 2014). Therefore, we cannot say that a place with a high density of 

people is a lively space. The important thing is to reveal what the user group is 

there for. Open spaces, which are used for necessary activities such as going to 

work and that do not interact with other people or participate in social activities, 

that do not spend time and function only as a transit space, are not lively but 

crowded, although they contain a lot of people. For this reason, first of all, in order 

to reveal whether an open space is lively or not, the activities that take place there 

and the types of social behavior should be defined. 

For formation of community people have to live together and without being 

isolated from each other. This relationship involves medium interaction patterns, 

and these medium interaction patterns can fulfill the social system and carry out 

its objectives (Hernandez, 1986). Accordingly, socialization can be explained as 

the diversity of relationships between people (Mehta, 2014). At this point, 

socialization taking place in open spaces needs a clearer definition. Relationship 

diversity in open spaces is classified as (1) passive, (2) fleeting or chance, (3) 

enduring or intimate relationships with acquaintances (Alpak, 2018; Gehl, 1987; 

Lofland, 1998; Mehta, 2014). 

Passive Contact include low intensity or short-term interactions. Most of 

these are superficial contacts among people, who do not recognize each other, that 

occur while they are waiting for someone, sitting alone, traveling or resting in the 

for of watching, listening to and meet each other. However, these limited social 

activities are more attractive and appealing to people (Gehl, 1987). Because these 

short-term, low-intensity contacts have a significant effect as a starting point or 

background for higher intensity and long-term social interactions (Alpak et al., 

2018; Jacobs, 1961; Gehl, 1987; Mehta, 2007; Shaftoe, 2008; Peters et al., 2010). 

Fleeting Contact is often used to describe the type of contact that occurs randomly 

and for a short period of time. Fleeting contacts are emotional associations that 

involve unacquainted individuals or those who are familiar but met randomly in 

the form of greeting each other, asking the time, conversation among individuals 

who walk their dogs or watch street artists together (Alpak et al., 2018; Gehl, 

1987; Lofland, 1998; Mehta, 2013; Aelbrecht, 2016). Finally, Enduring Contact: 

It is used to define the long-term contacts among close friends, lovers or relatives. 

The contact among these individuals, who know each other well, is in the form of 

making rendezvous and meeting each other, dining, chatting, playing games, 

spending time together, promenading and sitting in a planned manner. These 

planned activities are the most comprehensive form of social contact (Alpak et. 

al, 2018; Gehl, 1987; Lofland, 1998; Mehta, 2013; Aelbrecht, 2016). 

Formation the diversity of relationships between people in open spaces 

depends on the characteristics-quality of the outdoor spaces and the activities 



 65 

taking place there. In this context, Gehl (1987, 2010) divided into three the 

outdoor activities into Necessary, Optional and Social activities. 

1. Necessary Activities: Include more or less obligatory activities such as 

going to work or school, waiting for the bus or someone, shopping. In 

general, daily tasks belong to this group. Since the activities of this group 

are necessary, physical structure less affects the area of influence. These 

events take place all year round, under all conditions. 

2. Optional Activities: Include optional activities such as taking fresh air, 

going for a walk, sunbathing when the time and place are suitable. These 

events take place in favorable outdoor conditions, when the weather and 

space invite people. The connection of this relationship with the physical 

environment is important. Because most recreational activities are 

directly related to activities in this category. These activities are 

particularly dependent on outdoor conditions. When open spaces have 

poor quality features, only mandatory events occur. 

3. Social Activities: Social activities take place according to whether there 

are other activities in open areas. These are children playing, greetings 

and conversations, various types of joint activities, active activities such 

as eating, chatting, and the most common people seeing, hearing, 

watching, namely, passive activities. These activities are also referred to 

as "resulting events" as they almost all occur in relation to the activities 

in the other two activity categories. 

It is said that the increase in the quality of open spaces increases the level of 

doing optional activities from these activities, and this leads to a significant 

increase in social activities and therefore social interaction (Figure 1, Gehl, 2010). 

 

Figure 1. Relationship between open space quality and activities (Gehl, 2010) 
 

Social interaction’ refers to the opportunities offered by the space for 

people’s interaction with each other (Gökçe and Chen, 2020). As a result, although 

it is said that socialization is concerned with the relationship between people, but 

not with the relationship between people and space, the second relationship is 

important for understanding the meaning of socialization. Because an external 
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stimulus belonging to the environment can provide a link-relationship that 

provides social interaction between strangers (Peters et al., 2010). Abdulkarim and 

Nasar (2014) said, “Settings with high usage intensity increase the density even 

more, encourage people to interact with each other and increase the vitality level 

of the there”. 

Open spaces with high usage intensity are those that have environmental 

features that allow people to interact with the space, that is, external stimuli. They 

explained these external stimuli as follows; 

• Non-commercial public seating (Mehta, 2019; Whyte 1980; Hass-Klau et 

al. 1999; Eren et al., 2018a; Özkan et. al., 2018), 

• The presence of third places and community gathering places (Oldenburg 

1981; Lofland 1998; Mehta, 2007),  

• Public sitting space (Abdulkarim and Nasar, 2014; Whyte, 1980; PPS, 

2013; Alpak et al. 2019),  

• The presence of fourth places with soft edges, paths, thresholds nooks, 

corners, nodes, walls, small setbacks (Aelbrecht, 2016; Alexander et al. 1977; 

Mehta, 2007; Gehl, 2010)  

• Aspects of the land uses in the environment (Mehta, 2007, 2009, 2019; 

Alexander et al. 1977; Montgomery 1998),  

• Water features, Trees, Sun, Wind (Whyte, 1980; Düzenli et al., 2014; Eren 

and Düzenli, 2017; Eren et al,. 2018b; Sakıcı, 2014; Ulrich 1981)  

• Including diversity such as other people and activities (Düzenli et al. 

2020; Carr et al., 1992; Cabe, 2002; Whyte, 1980; Townshend et al.,., 2007; Trip, 

2007; Whyte 1980; Gehl 1987; Hass-Klau et al. 1999). 

Triangulations 

Whyte (1980) stated that the concept called "Triangulations", which includes 

unusual, uncommon events or characteristics, has an important effect on social 

interaction. The concept of triangulations, which was not considered much in 

previous studies, is discussed in this study. 

Abdulkarim and Nasar (2014) developed this concept introduced by Whyte 

(1980) and stated that a sculpture added to an open space, street artists, vendors, 

performance artists, and unexpected events create “Triangulation” and that these 

places have the feature of changing pedestrian patterns. For example, musicians 

and entertainment always attract and bring people together. In real shows, people 

are usually the audience. However, spontaneous entertainment scenes on the 

streets allow people to look at each other and establish relationships (Whyte, 

1980). Such spaces allow people to stand there, spend time, look, touch, talk about 

it, show each other and gather around it. Abdulkarim and Nasar (2014) used 

“Triangulation” in their research as a characteristic that supports the vitality and 

visibility of the plaza with their research and revealed it with an experimental 

study. 

Lofland (1998) defined the places where unexpected events occur or an area 

devoted to social activities as “Triangulation”. He said that triangulations can 

provide interaction between people who are not familiar with each other and who 
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are strangers. Through triangulation, people spend time with other people by 

chatting in public spaces, sharing an unexpected experience, or feeling instant 

friendship (Peters, 2010). In this way, they can allow both fleeting, one-off 

interaction, and the formation of strong structural interactions as a result (Lofland, 

1998). 

Aelbrecht (2016) handles these activities and areas defined by Whyte as in-

between spaces-Fourth places. He said that since these places can be adapted to 

different uses by various users, planned or unplanned, they allow temporary 

events to form places with positive human accumulation. In this way, they attract 

the attention of people and ensure higher levels of relationships with the 

environment, thus creating a higher level of lively and social interaction than other 

places. In line with these explanations, Triangulations formed in open spaces, 

accompanying activities and the resulting social behavior types are shown in 

Table 1. 

Table 1. Triangulations, accompanying events and the resulting social 

interaction and liveliness 

Triangulation Activity  Social 

interaction 

Liveliness 

Sculpture 

Object adding 

wall painting 

Photographing-

waiting-sitting- 

Playing for kids 

Fleeting-

passive 

contact 

• Usage time between 1-10 

min. 

• Collective use 

• Participation of Stationary 

and lingering activities  

Street artists 

(Music-dance-

theater-painting) 

Listening-

Watching-

Dancing 

Photographing 

Fleeting-

passive 

contact 

• Usage time between 1-10 

min. 

• Collective use 

• Participation of Stationary 

and lingering activities 

Street Vendor  Eating 

Drinking 

Sitting 

Chatting 

Resting  

 

Fleeting-

enduring 

contact 

• Usage time between 1-5 

min. (Shopping) and 30 

min-more 

• Use of Groups and friend  

• Participation of Stationary 

and lingering activities 

Festival 

Open air cinema-

Celebration 

Concert 

Dance 

Eating-drinking 

Listening  

Watching 

Game (Football-

volleyball-

frisbee, yoga 

etc.) 

Fleeting-

Enduring 

contact 

• Use over 30 minutes 

• Use of Groups and friend  

• Participation of Stationary 

and lingering activities 

Eating-drinking Having a picnic-

sitting-chatting-

walking the dog 

Enduring 

contact 
• Use over 30 minutes 

• Use of Groups and friend  

• Participation of Stationary 

and lingering activities 
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The literature reveals that Triangulations offer important opportunities for 

people to establish relationships in open spaces such as plazas and streets. Some 

of the application examples of Triangulations that occur in open spaces, the 

activities that take place and the social relations that occur as a result are shown 

in Table 2-3. 

Table 2. Triangulation: Sculpture- Object adding- Wall painting 

 

Table 3. Triangulation: Festival- Open air cinema- Concert 

 

Young people to socialize with their peers are the top primary are needs. 

Usually, leisure time activities for socializing reduce anti-social behavior. 

Activities where young people meet with their friends help their social 

development (Düzenli et.al., 2020). For this reason, it is important to reveal 

Triangulation, which supports the determination of activities for the need for 
socialization and the organization of activities. Within the scope of the study, campus 
open spaces and socialization taking place there are examined. In this direction, in the 

next step, the triangulations in the open spaces of the campus and the activities that 

take place with them and the relationship of socialization are examined. 

URL 1 
URL 2 URL 3 

Activity: Photographing-Waiting-Sitting-Playing for kids -Meeting 

Social Interaction: Fleeting and Passive Contact 

Liveliness: Lingering and spend time (1-10 minutes usage time), Collective 

and individual use 

URL 4 URL 5 URL 6 

Activity: Dancing-Eating-Drinking -Listening-watching – Playing (Football-

volleyball-frisbee, yoga etc.) 

Social Interaction Fleeting-Enduring contact 

Liveliness: Use over 30 minutes, Use between groups and friends 
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Campus Open Spaces and Triangulations 

The study was carried out in the Karadeniz Technical University Kanuni area 

in the city of Trabzon. Karadeniz Technical University campus is located in the 

city center, east of the city (Figure 2, Özkan et. Al., 2017). The central Kanuni 

campus has an area of approximately 1000000m2 and has 11 faculties and over 

55 thousand students. 

 

 

 

Figure 2. Karadeniz Technical University, Kanuni Area (Özkan et. al., 2017) 
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The study area was designed that provide users with the opportunity to use 

the space according to their needs, the activities they want. There are water 

elements in the area and seating steps that can be used in activities such as 

watching, gathering, ceremony, festival. 

The triangulations, the accompanying activities, social interaction and 

vitality, which were revealed as a result of the observations made in the Kanuni 

Area at different times, are shown in Table 4. Considering all the open spaces of 

Karadeniz Technical University, it has been determined that the place where 

students have the highest level of social interaction and vitality is the Kanuni Area. 

In line with the observations and examinations made, it has been determined that 

different "triangulations" occur in this area.  

Table 4. Campus open spaces, Triangulations, Social Interactions and 

Liveliness 

Playing chess Dodgeball  Playing a guitar 

• Group activity 

• Taking side 

• Funning 

• Use over 30 minutes 

• Use between groups 

• Enduring contact 

• Group activity 

• Taking side 

• Funning 

• Use over 30 minutes 

• Use between groups 

• Enduring contact 

• Group activity  

• Listening to music 

• Dancing-Singing 

• Getting closer 

• Use over 30 minutes 

• Fleeting-Enduring 

contacr 

Fly a kide Aeromodelling Walk the dog 

• Invidual usage 

• Photographing-

Watching  

• Fleeting and Passive 

contact 

• Use 15-30mn. and over 

30 minutes 

• Invidual usage 

• Photographing-

Watching  

• Fleeting and Passive 

contact 

• Invidual usage 

• Liking-Watching  

• Fleeting and Passive 

contact 
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Anchovy fest Spring Fest Horon fest: Folk dance 

• Common usage 

• Continuous activity at 

certain times of the 

year 

• Eating-drinking  

• Use over 30 minutes 

• Use between groups-

friends-strangers 

• Fleeting-Enduring 

contact 

• Meeting for 

familiarizing to 

university, friends and 

ambience, for college 

beginners 

• Common usage 

• Continuous activity 

at certain times of the 

year 

• Playing-Dancing-

Listening 

• Use over 30 minutes 

• Use between 

groups-friends-

strangers 

• Fleeting-Enduring 

contact 

• Meeting for 

familiarizing to 

university, friends and 

ambience, for college 

beginners 

• Common usage 

• Continuous activity at 

certain times of the 

year 

• Playing-Dancing-

Listening 

• Use over 30 minutes 

• Use between groups-

friends-strangers 

• Fleeting-Enduring 

contact 

• Meeting for 

familiarizing to 

university, friends and 

ambience, for college 

beginners 

 

CONCLUSION  

The unexpected events occurring at unexpected times in spaces is one of the 

important features that draws us to that it. This feature has been explained as 

“Triangulation” by various researchers. 

The findings of previous studies that the places where triangulations are made 

have a positive effect on social interaction and vitality, have also been found to 

have a significant effect on campus open spaces. 

It has been determined that the setting that students prefer to use collectively 

or individually is the most suitable for triangulations. The spaces that provide 

different triangulations to be made, the possibility of different interactions and 

activities increases. 

Triangulations sometimes can be made that various groups or users at the 

same time claim the same setting and there are overlaps, or constantly claim by 

certain groups. Sometimes, different people or groups also can triangulations in 

the same setting at different times of the day. It has been observed that it has a 

positive effect on encouraging many users to do different activities, to use the 

space for a long time, to meet and establish relationships with students. Therefore, 

triangulated settings can increase the quality of the place, provide experience of 

place, comfort, security, symbolic ownership, as well as promote to social 
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interaction by strengthening the sense of collective, being in, and participant of 

activities (Mehta, 2019). It has been observed that the spaces with triangulations 

have important effects on the social progress of students. As a result, 

triangulations and social interaction, liveliness relationship was established in 

campus open spaces (Figure 2) 

 

 

 

 

 

 

 

 

 

 

Figure 2. Relationship of Triangulations, Socialization and Liveliness 
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. 

INTRODUCTION  

The campus landscape influences the general urban outlook and provides a 

habitat for young individuals for four years or more (Düzenli et al, 2019). Thus, 

outdoor campus spaces should not be considered as the void between the buildings 

and should be designed meticulously. The campus landscape should relieve the 

pressures associated with concerns of the college students about their future and 

careers, provide mental calmness, allow socialization, physical activities and 

provide a learning environment. Such a campus landscape would also positively 

affect the quality of education and instruction (Yılmaz, 2015; Özkan et al, 2017; 

Düzenli et al., 2017). 

University campuses, which are urban spaces, play an important role in the 

development of an urban identity due to the social and cultural, as well as 

education and training activities conducted in these spaces (Ertekin & Çorbacı, 

2010; Kahveci and Göker, 2020). The number of universities has increased 

significantly in developing Turkey. There were only 29 universities in the country 

until 1992 (Sargın, 2007), while the same number peaked in 2002 with the policy 

of a university for each city (Altıntaş, 2015). Based on the 2018 Higher Education 

Council (YÖK) data, there were 206 universities, including 129 state universities, 

72 private universities and 5 private vocational schools. Due to the increase in 

universities and campus requirements, certain changes in physical urban planning 

were introduced. While these changes had positive contributions to urban 

development, they also led to flawed planning in certain cities (Vural et al, 2019; 

Göker and Kahveci, 2020). 

The plant diversity in Turkey provides an abundant selection of plants. Plants 

are currently employed for several aesthetic and functional purposes. 

Aesthetically, the plants lead to positive or negative spatial perceptions due to to 

their fruits, flowers, colors, two or three dimensional presentation through light, 

shadows and reflections, textural and formal properties due to seasonal changes, 
aesthetics provided by branch and trunk bark, harmonic and contrast views formed 

with other landscape elements in the space, ability to focus the interest, and decorative 

potential due to the beauty of structural and botanical properties (Güneroğlu et al., 

2016; Eren et al., 2018; Mumcu et al., 2016; Akyol & Mumcu 2019). 
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Functionally, plants are utilized to create spaces, spatial hierarchies, to clarify 

and support the structural landscape, associate and combine various objects and 

spaces, strengthen the topography, soften the structural landscape, create 

perceptual effects such as improving spaciousness, create a vista, provide spatial 

transitions, improve attractiveness, create a signaling effect, provide direction, 

emphasis and focus, characterize the space, symbolize, limit and create edges, 

screen, provide secrecy and privacy, develop a habitat for fauna and flora, prevent 

erosion, avalanche, and landslides, reduce dust and noise in the atmosphere, 

balance humidity and temperature, and reduce the intensity of light in cities. 

Furthermore, several benefits such as improvement of dumpsites, comfortable and 

safe travel on highways, etc. could also be included (Lorenz; 1975; Çepel, 1988; 

Ürgenç, 1990; Walker, 1991; Walker, 1991; Braun & Fluckiger, 1998; Beckett et 

al., 1998; Novak et al., 2000). The present study aimed to determine the objectives 

in the employment of plant species in open green areas at KTU campus. 

Table 1. Intended use of plants  

Intended use of plants in open green spaces  

A
es

th
et

ic
 g

o
al

s 
 

1.  Positive or negative perceptions of plants  

2.  Two dimensional or three-dimensional properties 

3.  Seasonal variations 

4.  Color aesthetics due to leaf, flower, fruits, etc. elements 

5.  Branching, bark and linearity  

6.  Formal, textural and color effects that contrast with other 

landscape elements 

7.  Solitary attraction, focusing the view 

8.  Effective impressions on the ground  

9.  Reflection element (mirror effect)  

10.  Light/shadow element  

11.  Audiovisual effects with the wind  

12.  Decorative or plastic effects  

F
u
n
ct

io
n
al

 g
o
al

s 
 

1.  Spatial organization 

2.  Spatial sub-sections  

3.  Highlighting the design and association  

4.  Supporting and reinforcing an existing design  

5.  Direction 

6.  Altering the scale and creating an illusion 

7.  Creating a depth through spatial stratification  

8.  Creating a vista or visual enclosure  

9.  Creating a background  

10.  Invitation 

11.  Spatial manifestation, emphasis and focus  

12.  Spatial characterization, definition or representation 

13.  Creating borders or edges 

14.  Privacy 
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MATERIALS AND METHODS  

The main study material included plant designs implemented at 10 locations 

in the Karadeniz Technical University, Kanuni Campus. In the study, landscape 

research methods such as observation, data collection, and analysis were 

employed. During the observation phase, the authors visited the study area at KTU 

Kanuni Campus, available landscape designs were examined and photographs that 

could best represent these designs were taken. Photographs were taken at 10 

locations. During the data collection phase, the related literature was reviewed. 

During the analysis phase, all available data were analyzed, the employed plant 

species in plant designs and their functions and aesthetic presentations were 

determined. 

 

Figure 1. The Study Area: KTU Kanuni campus (URL-1) 
 

The Study Area 

The study was conducted on Karadeniz Technical University Kanuni 

Campus (40 ° 33 'N 41 ° 07' N, 37 ° 07 'E 40 ° 30' E) located in Trabzon province 

urban center in the eastern Black Sea region, Turkey. Trabzon is the third largest 

city in the region and its population is 811 901 and the surface area is 4.628 km2 

(URL-2). The mean altitude is 37 m, the average annual precipitation is 830.0 mm 

and the mean temperature is 14.7 °C (URL-3). The study area is presented in 

Figure 1. 

RESULTS  

The study material included plant compositions in Karadeniz Technical 

University Kanuni Campus. Karadeniz Technical University (KTU) was 

established on May 20, 1955 as the first college outside Ankara and Istanbul and 

the fourth university in Turkey. KTU has grown into an institution of about 55,000 

students, 1800 academic and 1600 administrative personnel. KTU is located in 
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trabzon province, which is a coastal city in northeast Turkey, on the Historical 

Silk Road and is considered the center of many civilizations with its 4000-year-

old history.  
There are several natural, exotic and endemic species with various physical 

and visual functions in KTÜ Kanuni Campus. The campus is home to rich flora. 

Plants are employed for several purposes in the campus. These purposes include 

the emphasis of architectural buildings, aesthetic and functional concerns, 

engineering and climate control, exhibition, orientation, limitation, etc.  

The study area, the Kanuni campus covers 142.2 hectares. The campus is the 

home of 467.581 m2 indoor spaces distributed as 84,210 m2 (18.4%) of classroom 

spaces, 54,110 m2 (11.6%) of laboratories, 6,751 m2 (1.4%) of indoor sports 

facilities, 12,258 m2 (2.6%) of canteens and cafeterias, 61,008 m2 (13%) of staff 

housing, and 226,563 m2 (48%) of administrative building spaces. The total 

outdoor sports facilities cover 22,681 m2 (5%) (URL1, 2013). 

The campus open green spaces include good examples of plants based on 

form, color, texture and harmony with the environment. Since these spaces are 

regularly maintained, the open green spaces have perpetual aesthetic effects. Plant 

taxa identified in plant compositions in 10 campus locations included Lantana 

camara, Iris ensata 'Variegata', Senecio cineraria Willd., Rosa sp., Fatsia 

japonica, Yucca gloriosa, Euonymus japonica Aureus, Chrysanthemum sp., Iris 

foetidissima, Cedrus libani, Santolina chamaecyparissus, Buxus pervirissus, 

Juniperus oxycedrus, Acer palmatum, Primula sp., Ligustrum japonicum, 

Hibiscus syriacus, Cupressus arizonica, Berberis thunbergii 'Atropurpurea', 

Juniperus horizantalis, Chrysanthemum parthenium L., Chamaecyparis 

lawsoniana, Ceratonia siliaris 'lawsoniana, Cerotonia siliquaris' lawsoniana 

aquifolium 'Argentea Marginata', Petunia grandiflora, Juniperus pisifera, 

Nerium oleander, Koelreuteria paniculata, Salvia microphylla. 
 

Table 2. Plant composition 1 

 

 

 

 

 

 

1. Lantana camara 

2. Iris ensata ‘Variegata’ 

3. Senecio cineraria Willd. 

4. Rosa sp.  

 

In location 1, Lantana camara and Iris ensata were employed due to the color 

contrasts in 'Variegata' species flowers. Senecio cineraria Willd. species was 

employed to fill the space and in the background of other species due to gray 

leaves. Since it is an evergreen plant, it provides an aesthetic view in the space in 

all seasons. Also, Senecio cineraria wild with yellow leaves and gray flowers and 

Rose sp. with red flowers were employed for harmony purposes. 

1 

2 
3 

4 
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Senecio cineraria Willd. With light grey leathery leaves and oval scattered 

form and Iris ensata 'Variegata' with lanceolate and light green glossy leaves in 

location 2 provide a contrast. 

Table 3. Plant composition 2 

 

1. Senecio cineraria Willd. 

2. Iris ensata ‘Variegata’ 

3. Rosa sp. 

 

Santolina chamaecyparissus, a 30-40 cm tall grey evergreen groundcover 

was identified in location 3. Thus, it was employed to cover the soil surface in the 

location. Buxus sempervirens, on the other hand, could be shaped in various forms 

in the landscape since it could be easily pruned. Thus, it was used as a border in 

the pedestrian crossing in the middle median in location 3. Yucca sp. was 

preferred as a solitary plant due to its form. Fatsia japonica, on the other hand, is 

not very aesthetic due to its fruit and flower properties; however, it was preferred 

in this location because it is an evergreen plant. 

Table 4. Plant composition 3 

 

 

 

 

 

 

 

1.Santolina chamaecyparissus 

2.Buxus sepervirens  

3.Yucca sp.  

4.Fatsia japonica  

 

 

 

 

 

 

 

 

 

 

2 

1 

3 

1 3 

2 

4 
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Table 5. Plant composition 4 

 

 

 

 

 

 

 

 

 

1. Juniperus oxycedrus 

2.Acer palmatum  

3.Primula sp. 

4.Ligustrum japonicum 

 
 

In this composition, Primula sp. species was perceived as positive, while the 

other species were perceived as negative due to their green color. The species was 

employed in the border to clarify the existing pool design. Furthermore, Acer 

palmatum species provides a three-dimensional aesthetic due to seasonal 

variations. Juniperus oxycedrus creates a background with its dark gray color and 

creates a background within this group. Ligustrum japonicum provided 

stratification and depth in the design. 

Table 6. Plant composition 5 

 
1.Berberis thunbergii 

‘Atropurpurea’ 

2. Juniperus horizantalis 

3. Chrysanthemum parthenium L. 

4. Acer palmatum  

 

5. Thuja plicata  

 

 

 

 

 

 

3 

2 

1 4 

1 

2 

3 4 

5 
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Table 7. Plant composition 6 

 
1.Petunia grandiflora  

2. Rosa sp.  

3.Ilex aquifolium ‘Argentea 

Marginata’ 

4. Cupressus macrocarpa 

‘Goldcrest’ 

5.Cerotonia siliqua 

 

In composition 5, Berberis thunbergii "Atropurpurea" provided orientation 

and effective impressions on the ground since it could be pruned and created a 

contrast with other species due to its burgundy leaves. Juniperus horizantalis 

species, as the name suggests, was used as a horizontal groundcover and for 

orientation with Berberis thunbergii 'Atropurpurea'. The white flowers of 

Chrysanthemum parthenium L. contrasted with the burgundy leaves of Berberis 

thunbergii 'Atropurpurea'. Acer palmatum was employed as a decorative or plastic 

element in this composition. Because the leaves of the plant are initially green and 

then turn red. This is a quite aesthetical feature. Thuja plicata was a background 

plant in this group due to its leaf color and texture. 

Table 8. Plant composition 7 

 

1.Fatsia japonica 

2. Yucca gloriosa 

3.Euonymus japonica Aureus 

4.Chrysanthemum sp. 

Table 9. Plant composition 8 

Petunia grandiflora species was employed to create effective impressions on 

the ground, to emphasize and associate the design, to support and strengthen the 

1 

2 

3 

4 

5 

4 

3 

2 

1 
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existing design, to reveal and emphasize the space, to limit the design, and to 

create edges. Rosa sp. was used for aesthetical purposes due to the colors of its 

flowers. Ilex aquifolium "Argentea Marginata" species was employed as a piece 

of attention as a solitary plant, to serve as a focal point and a decorative element, 

and to represent the space. 

 1.Hydrangea macrophylla 

2. Nerium oleander 

3.Koelreuteria paniculata 

Fatsia japonica species is generally preferred for its leaves. It is employed in 

central islands as seen in the photo. Yucca gloriosa draws attention due to its 

spear-shaped leaves and flower aesthetics as a centerpiece. On the other hand, 

Euonymus japonica Aureus was preferred to create an edge on the island border 

due to the color of its leaves. Chrysanthemum sp. species was employed for 

stratification in the design, for proportion with other elements, creating an 

impressive view on the ground, and to provide contrast with Euonymus japonica 

Aureus leaves. 

Hydrangea macrophylla species was preferred due to flower aesthetics, as 

well as orientation, border, edge, visual enclosure, and privacy. Nerium oleander 

plant was preferred to create proportion between the other two plant species in 

this composition and the aesthetic properties of its flowers and leaves, as well as 

to provide spatial stratification. Koelreuteria paniculata is a round deciduous 

plant that can grow up to 15 m. Thus, it provides three-dimensional properties due 

to seasonal variations. Its yellow flowers form clusters and the fruits are capsular 

and quite aesthetic. 

Hibiscus syriacus is a 2-3 m tall, round bush that blooms in early summer 

and the flower color is quite aesthetic. In this composition, the green plants would 

draw attention to the flowers creating a contrast. Seasonal variations are also an 

aesthetic feature. Chamaecyparis pisifera was employed as a decorative or plastic 

element due to its form. Iris foetidissima, on the other hand, was selected to create 

effective impressions on the ground, to provide a form to the design, to strengthen 

the design, for orientation and to create an edge with the Berberis thunbergii 

'Atropurpurea' species. 

 

 

 
 

3 

2 

1 
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Table 10. Plant composition 9 

 

1.Hibiscus syriacus 

2. Chamaecyparis psifera 

3. Iris foetidissima 

4.Berberis thunbergii 

‘Atropurpurea’ 

 

DISCUSSION AND CONCLUSIONS  

The literature review on campus landscapes demonstrated that Yılmaz (2015) 

analyzed the spatial, functional and natural landscape data prior to the design 

phase and determined the advantages and disadvantages and occupant needs in 

the space in a study titled “Design of a Campus Open Space.” The environmental 

design of a faculty of forestry was conducted based on semantic, syntactic and 

pragmatical approaches in detail and the main design idea was the reflection of 

formal education on the outdoors. In brief, the study aimed to capture the balance 

between visual simplicity and complexity for readability, functionality and 

aesthetics (Yılmaz, 2015; Alpak et.al, 2015). Similarly, Etrekin and Çorbacu 

(2010) developed a landscaping project to transfer the Karabuk University campus 

into a space where the occupants could fulfill their academic, social, artistic, 

cultural and sporting requirements comfortably. Vural et al. (2019) aimed to 

determine the basic aesthetic and functional criteria for a college campus, to 

analyze the current status in Bingol University campus based on these criteria, and 

to identify user requests for the development of the campus (Vural et al., 2019). 

Akça and Aslan (2019) identified ornamental plants used in the current green 

spaces in Zonguldak Bülent Ecevit University campus. Sağlık et al. (2020) 

designed a natural hike path at Çanakkale Onsekiz Mart University Terzioğlu 

Campus, and proposed certain recommendations. In a study conducted by 

Erzurum and Savran (2020) on Omer Halisdemir University campus, it was 

demonstrated that 74 families and 262 genera and 405 taxa were prevalent in the 

campus. These endemic plant species on campus were analyzed based on 

ecological, aesthetic and functional properties, and it was claimed that 14 species 

were adequate for landscaping. Taşçıoğlu et al. (2019) conducted a study in Kilis 

7 Aralık University to investigate the campus square design and implementation 

stages. Ç. Demirkan (2020) determined the student satisfaction with the 

4 

3 

2 

1 
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developing Niğde Ömer Halisdemir University Central Campus open-green 

spaces and proposed recommendations for the active use of these spaces. Tanfer 

and Yener (2020) aimed to identify and analyzed the natural and exotic plant taxa 

at Istanbul University Cerrahpaşa Forest Faculty Campus. In the study, 101 

families, 494 taxa, and 282 genera were identified. The natural plants in the 

campus were compared to the flora in the nearby Belgrade Forest (Tanfer and 

Yener, 2020). Karaşah et al. (2016) presented recommendations for design 

processes and stages in the design of an ideal college campus landscaping and 

design criteria in Artvin Coruh University Seyitler Campus Science and Literature 

and Engineering schools and surroundings. 

In the present study, the plant compositions were examined at 10 locations at 

Karadeniz Technical University Kanuni campus to determine the existing plant 

species and intended use of these species. Thus, 33 taxa were determined in these 

locations. The intended use for these species included both aesthetic and 

functional goals. Identified aesthetic objectives included positive or negative 

perceptions, two or three-dimensional presentation, seasonal variations, leaf, 

flower, fruit, etc. colors, branching, bark, contrast, texture, and color effects with 

other landscape elements, solitary presentation, focusing the interest, to create 

effective impressions on the ground, as light-shadow elements, and decorative or 

plastic elements. Functionally, the plants were employed to create spatial 

organization, underlining and association of the design, support and strengthening 

the design, direction, to create scale alteration or illusion, to create spatial depth 

and stratification, vista or visual enclosure, background, to emphasize and focus 

on the design, spatial characterization, definition, identification, limitation, and 

privacy. 

Following the literature review conducted on studies on campus landscapes, 

the literature review conducted on studies on KTU Kanuni campus revealed the 

following studies: Ozkan et al. (2017) investigated the design and construction 

processes of campus open spaces, Bayramoğlu (2016) determined suitability of 

the plant groups and grass species employed in main road refuges and grass fields 

to xerophilous landscape and proposed certain recommendations, Düzenli et al. 

(2018) investigated the color preferences in campus landscapes, Erata et al. (2013) 

determined the campus flora, Düzenli et al. (2017) investigated the impact of 

spatial properties on the youth occupancy of campus open green spaces, Kurdoğlu 

et al. (2013) investigated the correlation between artificial and natural landscape 

material and occupants in the campus, Eren et al. (2018) determined the border 

plants, their locations and intended use in the campus, Kurdoğlu and Çelik (2016) 

developed a furniture information system in the campus, Düzenli et al. (2018) 

investigated the belongingness of the students who arrived from other regions to 

the campus, Eren et al. (2016) determined the preference and perceptual 

differences of seasonal landscapes, Kurdoğlu et al. (2018) investigated the 

sustainable campus furniture design criteria in pedestrian and bike pathways. 

In a study conducted by Bayramoğlu (2019), the design and plant species in 

the Kanuni campus main road refuge were investigated in KTU, and it was 

determined that this space was partially suitable for xerophilic landscaping 
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approach in sustainable planning. A large section of the plant species employed 

in planting studies had low or moderate water demand and adequate for the space 

aesthetically (Bayramoğlu, 2019). Çorbacı et al. (2005) determined that most old 

universities and almost all new universities resided in campuses and reported that 

university campuses should be planned based on landscape planning and design 

principles. 
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INTRODUCTION 

Islamic gardens have appeared as a unique art of landscape influenced by the 

religion, climate and the affiliated geography and shaped since 7th Century in 

accordance with the culture and traditions of various societies. The development of 

the gardens throughout the history of art of landscape has been influenced by the 

local and regional natural conditions such as soil formation, climate, flora and 

ecology. Overall, the Islamic gardens, in consideration of the geographies that Islam 

has expanded, have been shaped within the regions with hot, arid and mild rainy 

climate conditions. Islamic gardens have always been perceived as a representation 

of heaven and further designed as spaces and localities of daily life. 

Naissance of Islamic Art of Garden Landscape 

The Islam Empire, starting from the establishment of the first Islamic state in 

Medina, has sustained its existence for centuries until the peak period of the Ottoman 

Empire in the 16th Century (Md Jani, Harun, Mansor, & Zen, 2014). 

Spreading with the great pace and covering almost the half of the entire world, 

Islam Civilization has dominated an era hosting many nations within and shaping the 

history of the humankind. In this era, Islamic landscape shaped under the influence 

of Islam circled around a society representing the incarnated form of Islamic 

principles and values, reflecting the spirit of religion of Islam in terms of form, design 

and functionality and inhering functionality (Spahic, 2005). 

Therefore, it would not be accurate and right to attribute Islamic culture and art 

to a specific country or people, because Islamic culture has developed on the culture 

and art traditions of the aforementioned civilizations and emerged as an independent 

branch of art incorporating its essence and common features in the entire civilizations 

(Akdoğan, 1974). 

Although we observe a substantial influence of the philosophy of the religion of 

Islam on the shaping of the Islamic landscape (architectural, garden, etc.), the 

geography of Islamic expansion having hot and arid climate conditions has exerted 

an influence on this process. 
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Significant Islamic gardens have been designed in West Asia (Iran, Turkey and 

Arabian Peninsula), Southeastern Asia (India, Pakistan, Kashmir, Uzbekistan and 

Afghanistan), Middle East (Syria, Lebanon, Iraq, Palestine, Egypt, Morocco and 

Tunisia) and Europe (Granada, Cordova, Sevilla and Toledo) under the influence of 

Islamic monarchs reigned during this period (Md Jani, Harun, Mansor, & Zen, 2014). 

Islamic gardens have been designed to be the representation of heaven on earth, 

and this term has first revealed in the seventh century during the establishment of the 

Persian Gardens (Haaga, 2005). The description of heaven mentioned in the Qur'an 

has quite a significant place in the creation of the gardens. Heaven is the ultimate 

destination desired to be reached by both Muslims and the communities living within 

the entire eras, and it is the herald of the happiness for they have been waiting. 

Muslim communities endeavored to fulfill their longing for the paradise by 

establishing gardens representing and depicting the place of paradise in the realm 

they live in. These gardens established are shaped by the idea of a place of happiness. 

As a result of the studies conducted, the opinion has been embraced that the 

Persian garden is considered as the foundation of the Islamic gardens and moreover, 

served as a source of inspiration for other notable Islamic gardens such as the Mughal 

gardens in Kashmir, India and the Al-Andalus and Generalife in Southern Spain. 

Following the Persian gardens, the Islamic gardens in Spain have revealed its 

influence until the 20th Century. For instance, it is quite possible to witness such 

influences in California and Mexico. The Islamic gardens promotes the concept of 

simplicity and therefore the insight of the Islamic gardens have been adopted 

outstandingly throughout the world. Petruccioli (1998) highlights that the Islamic 

gardens primarily served as a source of inspiration for the European culture in the 

17th Century. 

The influence of the Islamic garden can be seen on certain landscape designs in 

Florence and the Royal Pavilion in the United Kingdom. The expansion of the 

influence of the Islamic garden has become a glamorous trend in the 19th Century 

and thus, has claimed its place as one of the official architectural styles in the 

Exhibitions of the World. 

The influences of the Islamic garden before gradually getting disappeared due to 

contemporary trends, have been sustained throughout the 19th Century and by the 

early 20th Centuries (Md Jani, Harun, Mansor, & Zen, 2014). 

The historical development of the Islamic gardens is as presented in the figure 1. 
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Figure 1. The historical development of the Islamic gardens (Md Jani, Harun, 

Mansor, & Zen, 2014) 

 

Prior to establishment of the Persian garden, the gardens have been referred to 

only as a part of an outdoor area. However, after the development of the established 

Islamic city-state, certain Muslim rulers has begun to embed the Islamic concept in 

the garden design. For instance, the fourth Mughal Emperor Jahangir (1569-1627) 

had a black pavilion built in Kashmir  (Kausar, 2005). 

Seyyed Hossein Nasr et al. (1993) has highlighted the “Islamic” term of Gulzar 

Haider. Based on that, the foundation of an Islamic landscape or garden is not merely 

the development of patterns or structures. The atmosphere promoted by the garden 

is the core element defining the Islamic garden. It is an environment evoking the 

memory of God and displaying the values within the concepts such as Tawhid 

(Providential), Khalifa (Vicegerent), Creation (Landscape) Jihad (Dedication), Adl 

(Justice), Worship (Worship). Therefore, every garden promoting similar values is 

regarded as the Islamic garden (Gulzar Haider, 1984). 

The first ones springing to minds regarding the Islamic gardens are Persians, 

Turks, Arabs and Spaniards and the gardens established by these nations expanded 

towards the major parts of the world. These gardens have been emerged as a result 

of mutual interaction of the traditions, customs and art apprehension of the 

aforementioned nations with the religion of Islam (Korkut, Şişman, & Özyavuz, 

2010). 

The remains of certain Islamic Gardens expanded from one region to another 

within the regions where these civilizations have been established, have managed to 

be preserved and have survived to the present day. 

However, the physical remnants have been gradually diminished due to the 

changes in monarchs and particularly the termination of the sultan-khalifah reign in 

the final periods of the Ottoman Empire (Md Jani, Harun, Mansor, & Zen, 2014). 

However, despite this situation, Generalife Alhambra in Spain, the Mughal 

garden and the Taj Mahal in India, palaces and pavilion gardens in various provinces 

of ours particularly the Topkapı Palace in Turkey are the gardens remaining as 
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legacies of the ascendant rulers reigning the Islam civilization and appreciated to the 

greatest extent, bearing the historical significance. 

In the Pursuit of the Paradise on Earth  

The etymon of the word garden is Persian meaning “minor vineyard”. Overall, it 

is further defined as an allotment in where herbaceous and woody ornamental plants 

with certain visual qualification, fruits, vegetables and herbs are grown, and 

moreover, the beauties, verdant green and soothing and relaxing properties of nature 

are supervised by humans. Large or small scale, environmentally integrated, inward-

oriented courtyards or gardens are the spaces reflecting the living conditions, 

economic and cultural qualities of societies in certain periods of history, and shaped 

in line with the characteristics of the region they are hosted. In this sense, Changes 

created by humans and the diversification in the purpose of garden landscaping have 

introduced many differences to the concept of garden in emotional and 

morphological terms (Aliasghari, Erdoğan, 2012). 

Gardens, within the entire periods, referring a paradise lifestyle and dreams, 

which are inaccessible, are places people have tried to reach and dreamed of evading 

pain and stalemates through it.  

Paradise is a locality aimed to be reached within the entire periods and thus, 

becoming the herald of happiness and serenity long waited by the humans.  

These opinions have a decisive influence on the themes of the structures and 

garden culture of the western civilization. In this context, it is of utmost importance 

that the words “garden” and “heaven” have a common origin of language. The lexical 

meaning of heaven is pairi-dae`-za in Persian, which in fact, is synonymous with 

paradise. An ancient word of “paradisu” is another expression of pairi-dae`-za and 

solely means a confined or a walled and fenced area. “Pardes” in Hebrew and 

“Paradeisos” in Greek are also other synonyms and characterize the gardens of 

pleasure of the Persian rulers (Aliasghari, Erdoğan, 2012). 

Gardens, following the emergence of the religion of Islam in the 7th Century, 

have been defined as the metaphor of Heaven, Paradise or El-jannah (garden). When 

paradise is mentioned in the sacred verses of the Quran, it is described with flowing 

water and fruit bearing trees. It is highlighted that there are shadow-forming trees, 

flowing waters, sweet fruits (garden) and fragrant flowers (gulistan). 

The concept of Islamic garden is based on the depiction of paradise in the Quran. 

“flowing waters, blossoming trees and all sorts of fruits” indicated in the verses have 

formed the thought of a place of happiness.  

Although the Islamic gardens in Spain, Iran and India reveal common religious 

characteristics, their roots are based on different cultures, climate and soil structure. 

Islamic gardens in India have been designed to include large areas, depending on an 

entirely symmetrical order with the water conduits and ponds. 

The Islamic gardens in Spain have been adorned with cypress and hanging 

gardens on terraces built on hills and slopes as a response to the challenges introduced 

by the topography.  

Persian gardens, on the other hand, have been designed in a formal order in hot 

and arid regions, with ponds and flowerbeds formed by four water conduits vertically 
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intersecting each other, known as “Chahar Bag” (Kluckert, 2000). 

Humans value the nature and furthermore, establish intercorrelation with the 

landscape and the elements of landscape based on principles and values originating 

from their ethos.  

Therefore, it is of utmost importance to recognize and describe the state of 

elements of landscape depending on the belief and culture of the society. According 

to the Iranian-Islamic culture and belief, elements of landscape such as water and 

plants are considered divine verses and symbols, and this condition is frequently 

observed in Islamic documentation due to its significance. 

The most beautiful physical incorporation of water and plants reveals itself in the 

Persian art of landscape. The art of landscape in Iran has precious traditions and a 

spiritual power (Hobhouse, 2004). 

Water and plants in such gardens have been used in three ways as “conceptually, 

functionally and aesthetically”. The use of water is among the substantial elements 

standing out in the Persian. The ponds are placed in the most notable part of the 

courtyard or the garden. Numerous pond structures in the garden and their 

interconnection with the conduits provide sensation of coolness and flow of air and 

water with music. The ponds built on a slight slope ensures the water to overflow 

from the pond and thus forming small cascades. Colored ceramics have generally 

been used in the decoration of the small conduits surrounding the pools. The use of 

colored ceramics in the ponds is another typical feature of Persian Islamic gardens 

(Aliasghari, Erdoğan, 2012). 
 

The word “Heaven” or “Paradise” is named by the following 7 different 

expressions based on the verses of Quran; 

• Jannatu -al Kjaled (al-furgan) “garden of eternity” or “garden of eternity”, 

• Darul-us -Salam (el-anam, 6: 127), "Land of Peace"  

• Darül-El-Qarar (el Mu'min, 40:42), “Garden” or “Garden of Happiness”, 

• Jannatu-al-adn (el-Bara'ah, 9: 72-73), "Garden of Eden" or "Garden of 

Eternal Happiness”, 

• Jannaty-al-Ma'wa (el-Sajdah, 32: 19), "Garden of Hospitable Houses", 

• Jannatu-al-naim (el-Maidah, 5:70) "Paradise", 

• Jannatu-al-firdaus (el-kahf, 18: 107), " Garden of Eden" (Ansari, 2012). 

Characteristic Features of the Islamic Gardens  

The Islamic gardens rememorate the phenomenon of paradise as a perfect place 

for living and resting. Islamic gardens have emerged as a distinctive and unique 

garden art since the 7th Century, shaped in line with the cultural and traditional 

aspects of various societies, depending on the influence of religion, climate and the 

geography. However, although the gardens are located in various countries, they have 

been built in accordance with the common design criteria. The basis of the Islamic 

gardens comprised of “Chahar Bagh” or water conduit system. The central point of 

the garden is formed by the intersection of two water conduits within the “Chahar 

Bagh” system. Generally, the main pond or structure is located at the intersection 

point.  
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Figure 2. Depiction of Garden of Eden (Göker and Tuna, 2017) 

 

“Chahar Bagh” forms four symmetrical parts and thus introduces a formal layout. 

The structure, with respect to the use of conduit system, is placed on the land 

overlooking towards the panorama and water conduits and water bowls or ponds 

interconnecting these conduits are located in front of the structure. Privacy has 

always been prioritized and in the foreground in the Islamic gardens. The area is 

encircled with high walls and consisting of various courtyards within. The 

indispensable element of these gardens, generally having a formal layout scheme, is 

the water. Water is supplied to every part of the gardens through the ponds/conduits 

designed with the static or dynamic form. 

 
Figure 3. Persian Gardens, Chahr-Bagh (Göker, Tuna, 2017) 

 

Although certain Islamic gardens are located within the regions of arid and hot 

climate, water is supplied through the gardens by means of employing various 

methods and through the underground conduits from the mountains. Walking trails 

are located around the water conduits as well as the formal layout dominating the 

garden. These trails provide the opportunity to thoroughly wander around the garden. 

A perspective imagery is revealed by the formation of an alley layout with the tall 

trees planted on trackside.  
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The most substantial difference at the Islamic gardens survived until today is the 

church or mosque within the area depending on the religious belief of the country 

hosting the garden. For instance; a church is located at the courtyard in where the 

Nasrid Palaces are built in the Royal Alhambra Palace. 
 

 
Figure 4. Church in the Royal Alhambra Palace (Original, 2019) 

 

 
Figure 5. Royal Alhambra Palace, Granada/Spain (Original, 2019) 

 
Figure 6. Shah Goli, Tabriz/Iran (Original, 2018) 
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Structural and Botanical Materials Used in the Islamic Gardens  

Although the Islamic gardens have made progress in accordance with the 

climatic conditions, cultural and historical values of each country, the use of 

structural and botanical materials reflecting common characteristics can be as 

follows; 

• Structures Within the Garden: 

The buildings located within the Islamic gardens are generally positioned within 

the outdoors or the garden/courtyard based on the qualifications thereof. Certain 

structures have been designed for residential purposes while some of them have been 

designed as summer pavilions.   

For instance, the Generalife palace located within the Royal Alhambra Palace in 

Granada has been designed as a summer palace by Nasrid (1232-1492), ruler of the 

Nasrid Dynasty to spend his summer months. The Chehel Sotoun palace located at 

the Isfahan province of Iran has been used by Abbas I of Persia, the Safavid Shah for 

the purpose of hosting the entertainments and receptions. 
 

 
Figure 7. Generalife Palace, 

Alhambra (Original,2019) 

 
Figure 8. Humayun’s Tomb and 

Garden (Afzal, 2018) 

 

• Floor Covering 

Sand-gravel mixture or stone cladding technique is generally employed for the 

outdoors. In certain the Islamic gardens survived to this day, it is determined that 

patterns have been created with the stone cladding technique, while in some, the 

marble or "zellige" has been used. 
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Figure 9. El Palacio de Carlos V., Alhambra/Granada (Original, 2019) 

 

• Water Structures 

Water is the fundamental element of the Islamic gardens. Water for the gardens 

has often been designed to provide contribution in both functional and aesthetic 

terms. However, various methods have been employed for water supply in countries 

with hot and arid climate. Apart from the rainy season, water is known to be supplied 

from water catchment basins, rivers, conduits and rainwater store reservoirs. Water 

supply has been provided to the palace gardens by means of the method most 

frequently employed, which was establishing surface conduits and providing water 

from the water resource on the sloping land by the gravity. 
 

 
Figure 10. Jardin del Generalife, Spain 

(Original, 2019) 

 
Figure 11. Dowlat Abad Garden, 

Yazd, Iran (Original, 2019) 

 

Noria has been used in the event that the spot to where the water was intended to 

be conveyed was higher in elevation than the spring. Noria (water wheel) guides the 

flowing water to the conduit, and thus allowing the water to reach the desired area 

on the sloping land. 
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Qanat refers to the technique as the most prevalent conveyance method for the 

water on the arid lands.    

As regards to this system, a well, lake or an underground reservoir cave with a 

water bearing geological layer is required. The underground conduit is exposed to 

the area where the water is to be supplied from the underground water source, and 

shafts are formed along the underground conduit for the purpose of creating an air 

supply and not to pose a danger during the construction phase of the conduits. The 

qanat system has often be utilized as the Persian Islamic gardens are located in the 

arid and desert region. 

• Botanical Materials within the Islamic Gardens: 

In consideration of the botanical material used in the Islamic gardens, it is 

observed that evergreen trees are generally used, taking into account the geography 

and climate conditions. It is further observed that the botanical design is applied 

around the pathways and water elements for the purpose of bringing out the geometry 

and the formal landscape dominating the garden. Fruit trees were also used in 

addition to the said botanical elements in order to create functional areas. 

 

 
Figure 12. Bag-e Chehel Sütun, 

Isfahan, Iran (URL 1) 

 
Figure 13. Bagh-e Shahzadeh, Kerman, 

Iran (URL 2) 
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Figure 14. Royal Alhambra Palace Gardens, Granada, Spain (Original, 2019) 

 

Table 1. Botanical Materials within the Islamic Gardens (Drawn up by the authors, 

2020) 

Evergreen Plants 

Latin Name Turkish Name 

Taxsus baccata Porsuk  

Cedrus sp. Sedir  

Washingtonia robusta Yelpaze Palmiyesi  

Cupressuss sempervirens Akdeniz Servisi 

Buxus sempervirens Şimşir  

Phoenix dactylifera Hurma  

Chamaerops humilis Bodur Palmiye  

Olea europaea Zeytin   

Nerium olender Zakkum  

Ilex aquifolium İngiliz Çoban Püskülü  

Citrus sinensis Portakal  

Non-Evergreen Trees/Briers 

Platanus orientalis Çınar  

Carpinus betulus Gürgen  

Philadelphus coronarius Filbahri  

Myrtus communis Mersin  

Crateagus monogyna Yemişen  

Hibiscus syriacus Ağaç Hatmi  

Plumbago auriculata Mavi Yasemin 

Prunus avium Kiraz  

Punica granatum Nar  

Ficus carica İncir  

Bulbous Plants 

Narcissus sp. Nergis  

Hyacinthus sp. Sümbül  

Tulip sp. Lale  

Iris sp. Süsen  

Lilium sp. Zambak  
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CONCLUSION 

The beliefs of the religion of Islam, the climatic and characteristic properties of 

the geography where Islam has expanded have been influential to the greatest extent 

in the emergence and development of the art of the Islamic Garden. Any and every 

civilization reigning in the geography of Islamic expansion in particular, have 

introduced new contributions to the art of the Islamic Garden in concordance with its 

own geography and lifestyle without neglecting and ignoring the beliefs of the faith 

of Islam. 

       Although Islamic civilizations have taken into considerations the characteristics 

of the geographies they have been settled on, they have not desisted from considering 

the rules required to be abode in terms of the religion of Islam in their designs. They 

have established outing and recreational areas in the gardens to experience the feeling 

of paradise depiction on earth mentioned in Quran by using water and plants together 

for the purpose of benefiting from the gardens while prioritizing the concept of 

privacy and often featured the formal layout in their designs. 

        As stated in our study, it has been observed when the importance of water in the 

sense of the religion of Islam and the Islamic geography are considered that Islamic 

civilizations, when establishing the garden designs, have utilized water 

accomplishedly in both aesthetic, functional and spiritual terms. They have also 

frequently benefited from the musical features of water. The conditions prevailing in 

their times and the religious belief have rendered them to become a substantial artisan 

regarding use of water.  Provision of benefit has influenced their plant preferences 

while the imagery and fragrance of flowers have been key features for the depiction 

of the paradise on earth. 

       Shaped and formed under the influence of Islam civilization dominating an era 

having an important role in the making of the history and prevailing in almost half 

of the entire world, the Islamic gardens are quite pivotal due to their ability to reflect 

the era of their creation and the emphasize placed by the religion of Islam on the 

nature in consideration of the conception of the paradise on earth. Islamic gardens 

have influenced the garden designs of many cultures primarily the civilizations 

settled on the immediate environment with their design layouts and functionality and 

have become substantial constituents and milestones of the art history of garden and 

landscape. 
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INTRODUCTION 

It is estimated that the global population will be 8.5 billion people in 2030, rising 

to 9.7 billion in 2050 and 10.9 billion in 2100 (UN, 2019). As societies become 

wealthier, per capita food consumption and per capita calorie intake are increasing 

globally (Dexia Asset Management, 2010; Sezer, 2018). While there is an increase 

in calorie intake for the wealthy, the poor population is malnourished and will not 

have access to enough food in the future; it is thought that there will be significant 

differences in food access between the wealthy and the poor. In this context, access 

to healthy water and food is vital for all developed or developing countries. The rapid 

depletion of natural resources and the fact that sustainability has become one of the 

main issues of today makes food security one of the most important problems in the 

future (Açıksöz, 2001). 

 In this study, the importance of urban agriculture in terms of food safety and 

smart/ innovative urban agriculture practices are discussed in the global climate 

change process. The main goal of the study is to find out answers to the problem of 

the “Can climate-sensitive, smart/innovative urban agriculture practices be 

considered as a tool to ensure future food security?" 

URBAN AGRICULTURE 

It is stated that 821 million people, equivalent to one in nine people in the world, 

are malnourished in 2017. In addition, 1.3 billion people experienced moderate food 

insecurity in 2018. This data means that there is no regular and adequate access to 

nutritious food. Despite this, 2 billion adults and more than 40 million children under 

the age of five are overweight, more than 670 million adults and 120 million girls 

and boys (5-19 years old) are obese. Food insecurity today, in addition to contributing 

to malnutrition, also causes overweight and obesity (FAO et al., 2018; FAO and 

WHO, 2019).  

It is estimated that food production should increase by 70% in 2050 and by 

100% in developing countries in order to feed the population globally (FAO, 2009; 

FAO, 2011a; Kirmikil and Ertaş, 2020). According to Ataç (2020), 12 million 

hectares of agricultural land are destroyed every year in the world; it is predicted that 



 103 

agricultural production will decrease by 2% in the next 10 years (İklim Haber, 2020). 

In addition, about a third of the food produced (about 1.3 billion tons per year) is 

wasted globally. This data shows that most of the resources used in food production 

are used in vain and cause greenhouse gas emissions from lost or wasted food 

production (FAO, 2011b). This process becomes even more negative with the 

reduction of fertile agricultural land and arable land per capita with an increasing 

population, the destruction of tropical rainforests to create agricultural production 

areas and the contamination of available water resources (Ağaoğlu et al., 2003). 

Currently, 11% of the world's land for agricultural production; 70% of all water 

drawn from aquifers, streams and lakes is used. Both soil and water resources, which 

are the basis of food production, are limited and are under heavy pressure from 

anthropological factors. This requires the necessary measures to make future 

agricultural production more efficient and more sustainable (FAO, 2011a). 

Considering that industrial agriculture is responsible for 11-15% of global carbon 

emissions, it is seen that uncontrolled production processes contribute to climate 

change. However, in the conditions of climate change, the methods by which 

production will be handled and sustained is an important problem (Saygılı et al., 

2019). New and innovative methods are needed to replace traditional methods in 

order for agriculture to respond to increasing food requirements and contribute to 

environmental, social and economic sustainability. Urban agriculture is an alternative 

to traditional agriculture. Urban agriculture is a system that serves to meet the needs 

of the city at certain rates by using urban resources and supporting the processes of 

growing, processing and distributing agricultural products in cities (Mougeot, 2000).  

The concept of urban agriculture has been developed as a solution to ecological 

and socio-economic problems caused by rapid and unplanned urbanization policies 

due to excessive and unplanned population growth. This concept becomes more 

important when discussed in ensuring food security and solving environmental and 

social problems in cities with rapidly growing populations from developing countries 

to developed countries (Solduk, 2010). Because urban agriculture aims to improve 

the quality of life by ensuring the continuity of the systems that feed the cities 

(Açıksöz and Memlük, 2004). Urban agriculture, the general name of urban 

agricultural practices, is a local system in which all processes, from production to 

processing, distribution to access, consumption, disposal and recycling, take place in 

or near the city (Smit et al., 1996). Urban farming practices have several benefits in 

the context of environmental sustainability (Beatley, 2000; Durukan, 2019). These; 
 

• Encouraging local production and reducing the resulting supply chain 

organizations and transportation distances, 

• Increasing the amount of urban open-green areas, gaining decayed areas, thus 

contributing positively to the urban landscape, 

• Achieving shading feature with vegetative uses in green areas and vegetative 

landscape arrangement to be created around them and reducing heat island formation, 

• Improving urban air quality by reducing fossil fuel consumption caused by 

product transport distances, 

• Retaining surface water flow and increasing its infiltration into the soil, 
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• Increasing biodiversity in the urban area,  

• It can be expressed as increasing social cohesion and providing psychological, 

emotional and physical health benefits to urban residents with its ability to provide 

employment, training and recreation activities. 

Urban agriculture is considered an alternative tool for ensuring food safety, 

reducing poverty and increasing urban green spaces (Mujere, 2017). Urban 

agriculture is an important means of employment. In developing countries, demands 

are increasing in terms of rapid urbanization and migration movements from rural 

areas, new jobs and equal living standards in cities. Urban agriculture provides 

employment opportunities and income, especially for the poor who have difficulty 

working in different business groups (Avila and Veenhuizen, 2002). Compost 

production uses urban wastes as a source of production with vermiculture and 

wastewater irrigation (Cofie et al., 2006). Urban agricultural areas contribute to 

disaster risk reduction and adaptation to climate change. At the same time, these areas 

reduce urban temperatures, absorb dust and CO2, grow fresh food close to consumers 

and reduce the energy-consuming in transportation, cooling, processing and 

packaging. Reuse of urban organic waste and wastewater helps reduce methane 

emissions from storage areas and energy use in fertilizer production (RUAF, 2015). 

However, in order to meet their growing needs, maximum use of agricultural land is 

becoming a necessity, and systems that will benefit the most from the unit area are 

needed (Arslan and Tunca, 2013). The way to overcome the increasing needs due to 

the decrease in the availability of arable land is to make rational plans (Sinha, 2019). 

SMART AGRICULTURE 

Every agricultural revolution was considered radical at the time (Rose and 

Chilvers, 2018). The smart transformation phases of agriculture can be listed as 

follows (Saygılı et al., 2019): 

• Agriculture 1.0 has a low-productive and labor-intensive production method. 

• Agriculture 2.0 included various pesticides and fertilizers and machinery in 

production, thus saving costs and increasing productivity. 

• Agriculture 3.0 was the period in the 1990s when Global Positioning System 

(GPS) signals were integrated into agriculture for everyone's use and various 

technological applications were included in the production.  

• Agriculture 4.0, the process expressed by names such as Smart Agriculture and 

Digital Agriculture generally refers to the integration of smart technologies including 

sensors, automated decision systems, information and communication technology 

infrastructure into agriculture. The cooperation of different stakeholders in the 

Agriculture 4.0 food chain also emphasizes the importance of the ecosystem (Figure 

1). 
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Figure 1: Technological Transformation of Agriculture (Saygılı et al., 2019) 

 

According to the WEF (2018), global food systems today need transformation. 

In order for this transformation to take place, it is necessary to implement advanced 

policies, increase investments, expand infrastructure systems, improve farmer 

capacities, change consumer behavior and improve resource management. For this 

systemic transformation towards food, it is important to follow a holistic approach in 

which a wide range of actions will be taken that will attract the attention of all 

relevant stakeholders. In this context, technological innovations will also play an 

important role in ensuring and accelerating the transformation of food systems 

(Sezer, 2018). In order to increase agricultural productivity, intelligent technological 

new approaches based on knowledge and innovation are needed to preserve 

sustainable environmental values (Kirmikil and Ertaş, 2020). The necessity of 

modernizing traditional agriculture with innovative methods in order to ensure food 

safety and meet the increasing demand for food has introduced the concept of smart 

agriculture. Accelerating smart agricultural production and improving product 

quality can be achieved by integrating technology into processes (URL-1, 2019). 

Smart agriculture is a form of agricultural production based on information 

technologies that basically enable production by using the heterogeneous feature of 

nature. Basically, it is to apply the right place, time and input with the most 

appropriate method (Tekin, 2018). Smart agriculture aims to reduce natural resource 

losses, increase crop returns and reduce environmental pollution from production 

through advanced information and control systems. Intelligent farming techniques 

are used at almost every stage of production from soil processing to harvesting; they 

can be controlled not only on-site, but also remotely, via satellite (Akıllı Tarım 

Platformu, 2019). In this technique, which aims to provide environmental, social and 

economic benefits, contrary to classical production, is aimed to handle the land with 

an inhomogeneous and variable approach and to implement practices for this (URL-

2, 2020). It is aimed to increase productivity, sustainability and economic efficiency 

by collecting data from productivity, fertilizer applications, soil maps, climatic 

factors, etc. with smart agricultural applications. In addition, according to Patil 

(2019), smart farming practices are an approach that contributes to the reduction of 
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greenhouse gas (GHG) emissions in terms of climate change (Duman and Özsoy, 

2019). 

SMART URBAN AGRICULTURE 

The issue of food safety has been affecting public life for centuries. The question 

of how cities will be fed in the future is the main problem. In this context, considering 

global trends such as climate change and resource scarcity, new approaches are 

needed to reduce urban footprints and make cities sustainable (Thomaier et al., 2015). 

According to Cohen (2012), smart cities are places that sustain natural resources 

rationally and efficiently, provide cost and energy savings, increase the quality of 

life, and have low carbon footprint and carbon emissions. In this context, it is thought 

that urban agriculture, which draws attention to the food safety problem, and smart 

urban agriculture, which expresses smart city concepts aimed at rational use of 

natural resources, will have positive effects for cities (Açıksöz et al., 2019). Smart 

urban farming practices consist of concepts that include a range of activities, from 

nature-based technologies to knowledge-based solutions. 

Academics and experts are constantly investigating the availability of new 

agricultural land (such as vertical farm, container, empty building, and empty spaces 

to evaluate) to improve and increase agricultural production in cities (Laouchez, 

2016). One of the concepts developed to ensure food safety and environmental 

sustainability in cities is zero-acreage agriculture and vertical farming practices. 

Concepts related to these applications are still in the discussion stage and continue to 

develop (Zhang et al., 2018). The term "zero-acreage agriculture - Zfarming" is used 

to describe urban agricultural activities that are not referred to as agricultural 

production areas (Thomaier et al., 2015). Zero-acreages farming; includes innovative 

forms such as rooftop gardens, rooftop greenhouses and green walls, as well as 

indoor farms and vertical greenhouses (Specht et al., 2015). Using large buildings to 

grow agricultural crops is an idea developed by Gilbert E. Bailey, an American 

geologist (Mancebo, 2018). According to Learned (2007), gardens are quite limited 

due to the extreme density of residential areas in urban areas and the structural 

environment. For this reason, green roofs offer important opportunities for residents 

to spend time in the garden and produce food. A specially designed green roof is seen 

as an opportunity for urban farming and contributes to food production (Erkul, 2012). 

The combination of planted roof systems and urban agriculture has led to the 

concept of "rooftop farming" (Whittinghill and Rowe, 2012). Rooftop farming 

systems ensure that non-functional building roofs are included in urban ecology and 

improve the quality of environmental life. The use of these systems as an urban 

agricultural area ensures food security in urban areas and reduces their dependence 

on the energy-dependent global food economy through increased urban farming 

activities (Hui, 2011). The economic benefits of rooftop farming systems include 

extending the life of the roof, saving energy, providing insulation, and giving 

opportunities to roof farming in cities (Aras, 2019). Use of roof systems for 

agricultural purposes; while contributing to the use of dysfunctional building 

surfaces for food production purposes and wastewater management; issues such as 
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high installation and maintenance costs, weight restriction on roofs, water quality, 

depth and composition of the habitat are problems (Ekşi and Rowe, 2014). 

According to Al-Kodmany (2018), the global challenges in food security, which 

have arisen with rapid population growth in cities in recent years, have led to smart 

agriculture in cities, i.e., production systems indoors, as an alternative to traditional 

agriculture. Indoor production systems are carried out in multi-storey vertical farms 

with hydroponic, aquaponic and aeroponics, which are soilless agriculture methods. 

Thanks to today's technology, soilless agricultural systems in indoor spaces have 

made it possible to grow plants in controlled conditions with software systems 

developed according to data such as ventilation, amount and duration of irrigation, 

pH and EC, humidity, lighting intensity and duration, heating, cooling, oxygen and 

carbon dioxide, fertilizer type and quantity (Nicole, 2017). This system eliminates 

dependence on soil and external conditions, providing adequate and high-quality 

production for human nutrition (Karadağ et al., 2020). 

Vertical agriculture is a controlled environmental agriculture or structure-

integrated farming method in the urban environment. The idea of using new 

agricultural techniques for sustainable agriculture, preventing land losses, seasonal 

risks, agricultural residue, water and waste problems in traditional agriculture, 

promoting local organic production, led to the emergence of vertical agriculture 

(Bingöl, 2015). Vertical agriculture; it is a commercial agricultural system in which 

plants, animals, other crops or services are artificially stacked vertically, on top of 

each other (Banerjee and Adenaeuer, 2014). Multi-layer vertical methods are used in 

the vertical agricultural system, in a soilless environment and to obtain more crops. 

There are several definitions of vertical agriculture. In simple words, fruits, 

vegetables and grains are a method of urban agriculture within a building in a city or 

urban center, designed to house soilless (hydroponic and aeroponic) crops on the 

ground (Fischetti, 2008). In the face of global challenges, the vertical farming method 

requires less soil, water and fertilizer than traditional production methods. At the 

same time, this method; reduces the consumption of fossil fuels and the use of 

agricultural chemicals; more production from less space (Gökırmaklı and Bayram, 

2018). Vertical agriculture not only produces crops throughout the year, but is more 

environmentally friendly and ensures more efficient use of waste. According to 

Despommier (2007), gray, brown and black water waste of a city can be used for 

irrigation. Solid waste and plant materials can be converted into methane gas using 

anaerobic digester, which can then be used to generate electricity for the farm. A 

vertical farm can help reduce the unemployment problem faced by many urban 

environments, as farms will need workers to build and maintain their structure. It 

may also include local distribution and transportation networks that will offer 

opportunities to various other positions related to food service, as well as the grocery 

stores, organic food markets and restaurant system (Despommier, 2009; Hwang, 

2010). From a psycho-social point of view, it will provide consumers with confidence 

and comfort to know where their products come from (Dixon et al., 2007). By 

growing food in a neighborhood, the residents of that area will not only have a 

healthy food supply throughout the year, but also the possibility of growing their 

food locally and reliably. Also, because there is limited transport demand, prices will 
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be lower. Access to low-priced and healthy food will reduce the risk of disease in the 

neighborhood, which will also lead to an improvement in the overall health of the 

local population (Larsen and Gilliland, 2009). The disadvantages of vertical 

agriculture are high installation and operating costs, high land prices in the city center 

and high energy needs for heating and cooling. Vertical agriculture is divided into 

three according to soilless farming growing environments: hydroponic, aquaponic 

and aeroponic systems (Bingöl, 2015). 

In recent years, increasingly common hydroponic, aeroponic, aquaponic 

systems; the future environmental and socio-economic sustainability which will play 

a key role in ensuring the “smart and sustainable urban agriculture systems” can be 

expressed as (Dos Santos, 2016). Hydroponic system is a system that allows plant 

production with plant nutrient solution and water in soilless environment (Şahin and 

Kendirli, 2016). Hydroponic system is divided into aggregate systems and liquid 

systems. While aggregate systems have a solid environment supporting plant roots, 

liquid systems do not have a solid environment that supports plant roots (Bingöl, 

2015). According to Kasım and Kasım (2004), in the aggregate system, plants are 

grown in organic (such as fungi compost, straw, peat, cocopite) and inorganic (such 

as perlite, sand, rock wool, styrofoam, gravel) environments enriched with nutrients 

(Karadağ et al., 2020). Hydroponic systems are divided into closed and open systems. 

In a closed system, the nutrient solution is given to the plant roots more than once, 

and the excess solution is collected again and circulated in the system. In the open 

system, the nutrient solution is given to plant roots once and is not reused (MEGEP, 

2008). The advantage of the hydroponic system is that it saves water consumption 

considerably (Şahin and Kendirli, 2016). 

Aeroponic system is one of the smart techniques widely applied worldwide in 

recent years. It is one of the techniques of soilless culture in which the plant grows 

in the air with the help of artificial support instead of soil or substrate culture; the 

plant roots are exposed to the air openly and intermittently irrigated directly with a 

small droplet-sized water nutrient (Lakhiar et al., 2018). In the aeroponic system; 

nutrient solutions are sprayed onto the bare root system with a pump connected to 

the timer. The advantage of the aeroponic system is that it provides economy in the 

use of fertilizers and water (Bingöl, 2015). The disadvantage is that the chamber 

where the roots are suspended remains moist, so the chamber must be continuously 

treated with hydrogen peroxide solution to prevent the growth of harmful bacteria 

and fungi (Okur, 2015). Aquaponic system is an alternative method of sustainable 

production obtained by combining aquaculture with hydroponic system (Kargın and 

Bilgüven, 2018). The waste that occurs as a result of feeding plants and fish is 

inversely proportional. Nitrogen compounds contained in the waste of fish are 

fertilizers for plants, while by plants these compounds are removed from the water 

and the water is cleaned (Karadağ et al., 2020). In the aquaponic system, fish waste 

is a source of fertilizer for plants, and plant roots provide a natural filter for the fish 

pond, creating a common living environment (Dede and Türkan, 2009). The nutrient 

solution is applied to the plant from the bottom with the help of capillary pipes or 

given directly to its bare roots by spraying. Nutrient melt mixed in water is given to 

the plant by drip irrigation (Kasım and Kasım, 2004). In the aquaponic system, the 
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water must be minerally balanced and clean. The system must have a solar panel. 

The electricity obtained from this panel runs the water pump and the water in the 

aquarium recirculates through the plants (Kargın and Bilgüven, 2018). The 

temperature of the water in the system should be 24oC, the pH should be 7 and the 

amount of dissolved oxygen should be 6.2 mg/L. In the system; aquatic creatures and 

various plants can be grown (Kargın and Bilgüven, 2018). The aquaponic system is; 

it is a system that provides environmental and socio-economic benefits, has the 

potential to urbanize food production and has the advantages of creating a sustainable 

activity without increasing the pressure of urbanization (Goddek et al., 2015). The 

aquaponic system plays an important role in food supply and in solving global 

problems (food safety, water scarcity, urbanization, energy use reduction, etc.) 

(Türker, 2018). Advantages of the aquaponic system; recycling of water in the 

system, fertilization of fish waste and plants, reducing the space used for plant 

production, reducing the time from the producer to the consumer and ensuring that 

the product is grown close to the points of sale. The disadvantages of the aquaponic 

system are that the system requires constant control (manpower, technology, 

water/ambient temperatures setting and water circulation) and the installation cost is 

high (Kerim and Ustaoğlu Tırıl, 2009). 

RESULTS 

According to FAO (2017), one of the methods that can be addressed in order to 

overcome the hunger problem that arises with food shortage can be considered as 

approaching the problem through the agricultural sector, considering the rapid 

technological developments experienced in the recent period. Rapid technological 

development and innovation can be expected to provide the opportunity to meet 

future food needs in a sustainable way. However, these gains mentioned; achievable 

through reasonable public policies, rising levels of investment and public-private 

partnership that maintain current productivity levels, steadily increase outputs, 

reduce food insecurity and poverty (Sezer, 2018). 

Traditional agriculture and its derivatives are a sector that both affects and is 

affected by climate change, and in this context, it is important to raise awareness of 

the producers on climate change. Therefore, research on climate sensitivity should 

be carried out in the agricultural sector; as a result of the researches, training and 

support should be given to the producers and the application of the information 

should be provided (Polat and Dellal, 2016). Relevant public institutions such as 

institutes, ministries, universities and private sector companies should work in 

cooperation on the dissemination of smart agriculture, the announcement of good 

examples and the publication of practices. The sustainability of the work to be carried 

out should be ensured and monitored (Ercan et al., 2019). 

It is important to identify production landscapes within the urban green 

infrastructure, protect them and evaluate them within the scope of urban agriculture. 

In this context, Landscape Architects who are responsible for planning, design and 

management of the urban landscape also have important tasks. It is also 

recommended to include the subject of "urban agriculture" to the landscape planning, 

design and management courses related to the urban open-green area system / green 
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infrastructure in the programs at universities providing Landscape Architecture 

education. The protection, planning and management of production landscapes 

within the scope of urban agriculture, taking into account the principles of climate-

sensitive and energy-efficient landscape planning, is also important for the resilience 

of future cities. It is proposed to develop plans and policies in cooperation with the 

university and local government to integrate smart urban farming applications into 

the green infrastructure of the city, to create model application areas to increase local 

awareness. As can be seen in extraordinary conditions such as the epidemic of urban 

agricultural areas, the self-feeding of cities will ensure that food shortages that may 

occur in the future are prevented. Another important contribution of urban agriculture 

area is that they are multifunctional. In addition to offering production-marketing 

opportunities, these areas enable socialization, which is an important function of 

urban landscapes, and offer easy access to nature and recreation within the structured 

area of the city. It is proposed to include multifunctional production landscapes and 

edible landscapes within urban green infrastructure, to promote innovation in 

production and smart/innovative urban farming practices in urban production 

landscapes. The most important thing is to establish a governance system related to 

production landscapes and to take the necessary precautions for the sustainability of 

our world without delay, while ensuring food safety for humanity through rational 

management of the landscape.  

 

REFERENCES 
 

1. Açıksöz, S. (2001). Ankara’da Kentsel Tarım Kapsamında Atatürk Orman 

Çiftliği’nin Günümüz Koşullarında Yeniden Değerlendirilmesi Üzerine Bir 

Araştırma. Doktora Tezi, Ankara Üniversitesi, Fen Bilimleri Enstitüsü, Ankara. 

2. Açıksöz, S., Memlük, Y. (2004). Kentsel tarım kapsamında Atatürk Orman 

Çiftliği’nin yeniden değerlendirilmesi. AÜZF Tarım Bilimleri Dergisi, 10(1), 76-84. 

3. Açıksöz, S., Dal, İ., Özbek, M.Ö. (2019). Kentsel Tarımın Seyri ve Yenilikçi 

Uygulamalar. Plant Peyzaj ve Süs Bitkiciliği Dergisi, 9, (31-32), 50-54. 

4. Ağaoğlu, S., Certel, M., Sarıca, M., Eser, V., Kılınçer, N., Ayanoğlu, F., 

Küsmenoğlu, İ. (2003). TÜBİTAK Vizyon 2023 Bilim ve Teknoloji Öngörüsü 

Projesi Tarım ve Gıda Paneli Son Rapor. TÜBİTAK, Ankara, 55 s. 

5. Akıllı Tarım Platformu (2019). Türkiye'de Akıllı Tarımın Mevcut Durum 

Raporu. Erişim Adresi: http://www.tarmakbir.org/haberler/atp/atprapor.pdf, Erişim 

Tarihi: 03.03.2021. 

6. Al-Kodmany, K. (2018). The Vertical Farm: A Review of Developments and 

Implications for the Vertical City. Buildings. 8(2): 24, 1-36. 

7. Aras, B. B. (2019). Kentsel Sürdürülebilirlik Kapsamında Yeşil Çatı 

Uygulamaları. Manas Sosyal Araştırmalar Dergisi, 8(1), 469-504. 

8. Arslan, H., Tunca, E. (2013). Arazi Toplulaştırmasının Sulama Projelerinin 

Performansı Üzerine Etkileri. Anadolu Tarım Bilimleri Dergisi, 28(3), 126-133. 

9. Avila, C. J., Veenhuizen, R. (2002). The Economics of Urban Agriculture. 

Urban Agriculture Magazine. Number 7. https://ruaf.org/assets/2019/12/Urban-

http://www.tarmakbir.org/haberler/atp/atprapor.pdf


 111 

Agriculture-Magazine-no.-7-Economic-Aspects-of-Urban-Agriculture.pdf. Erişim 

Tarihi: 21.03.2021. 

10. Banerjee, C., Adenaeuer, L. (2014). Up, Up and Away! The Economics of 

Vertical Farming. Journal of Agricultural Studies, 2(1), 40-60. 

11. Beatley, T. (2000). Green Urbanism: Learning from European Cities. 

Washington D.C.: Island Press. 

12. Bingöl, B. (2015). Dikey Tarım. Düzce Üniversitesi Ormancılık 

Dergisi, 11(2), 92-99. 

13. Cofie, O., Bradford, A. A., Drechsel, P. (2006). Recycling of Urban Organic 

Waste for Urban Agriculture. Veenhuizen R. van (Ed.), Cities Farming for The 

Future, Urban Agriculture for Green adn Productive Cities, RUAF Foundation, 

IDRC and IIRR, pp. 209–229. 

14. Cohen, B. (2012). 6 Key Components for Smart Cities. UBM Future Cities 

City News.  

15. Dede, G., Türkan, E. (2009). Balık ve Bitkilerin Birlikte Yetiştirildiği 

Sistem: Akuaponik Sistemler. Sakarya Üniversitesi, Çevre Mühendisliği Bölümü.  

16. Despommier, D. (2007). The Vertical Farm Essay 1: Reducing the Impact of 

Agriculture on Ecosystem Function and Services. Erişim Adresi: 

http://www.verticalfarm.com/?page_id=36. Erişim Tarihi: 20.02.2021. 

17. Despommier, D. (2009). The Rise of Vertical Farms. Scientific 

American, 301(5), 80-87. 

18. Dexia Asset Management (2010). Food Scarcity Trends, Challenges, 

Solutions. In Sustainability Team Discussion Paper. p. 23. Erişim Adresi: 

https://saiplatform.org/uploads/Modules/Library/Dexia%20AM%20Research%20F

ood%20Scarcity.pdf. Erişim Tarihi: 12.10.2020. 

19. Dixon, J., Omwega, A. M., Friel, S., Burns, C., Donati, K., Carlisle, R. 

(2007). The Health Equity Dimensions of Urban Food Systems. Journal of Urban 

Health, 84(1), 118-129. 

20. Dos Santos, M. J. P. L. (2016). Smart Cities and Urban Areas-Aquaponics 

as Innovative Urban Agriculture. Urban Forestry & Urban Greening, 20: 402-406. 

21. Duman, B., Özsoy, K. (2019). Endüstri 4.0 Perspektifinde Akıllı Tarım. 4th 

International Congress on 3rd Printing (Additive Manufacturing) Technologies and 

Digital Industry, 540-555, 11-14 April, Antalya. 

22. Durukan, S. (2019). Kentsel Tarım, Üretken Şehirler. Sakarya Ticaret 

Borsası, ISSN: 2458-8946, Sayı:63, 6-8. Erişim Adresi: 

https://www.stb.org.tr/dosyalar/stb_63_30607241393.pdf. Erişim Tarihi: 

15.02.2021. 

23. Ekşi, M., Rowe, D. B. (2014). Bitkilendirilmiş Çatı Sistemleri ve Kentsel 

Tarım Olanakları. 7. Ulusal Çatı ve Cephe Sempozyumu, 3– 4 Nisan 2014, 1(1), 85-

90. 

24. Ercan, Ş., Öztep, R., Güler, D., Saner G. (2019). Tarım 4.0 ve Türkiye'de 

Uygulanabilirliğinin Değerlendirilmesi. Tarım Ekonomisi Dergisi, 25(2), 259-265. 

25. Erkul, E. (2012). Yeşil Çatı Sistemlerinin Yapım Açısından İrdelenmesi. 

Yüksek Lisans Tezi, Dokuz Eylül Üniversitesi Fen Bilimleri Enstitüsü, İzmir.  



 112 

26. FAO (2009). Feeding the World 2050. Erişim Adresi: 

http://www.fao.org/tempref/docrep/fao/meeting/018/k6021e.pdf. Erişim Tarihi: 

25.02.2021. 

27. FAO (2011a). The State of the World’s Land and Water Resources for Food 

and Agriculture (SOLAW) – Managing Systems at Risk. Food and Agriculture 

Organization of the United Nations, Rome and Earthscan, London. Erişim Adresi: 

http://www.fao.org/3/i1688e/i1688e01.pdf. Erişim Tarihi: 22.01.2021. 

28. FAO (2011b). Global Food Losses and Food Waste – Extent, Causes and 

Prevention. Rome. Erişim Adresi: http://www.fao.org/3/mb060e/mb060e.pdf. 

Erişim Tarihi: 25.02.2021. 

29. FAO and WHO (2019). Sustainable Healthy Diets – Guiding Principles. 

Rome. Erişim Adresi: http://www.fao.org/3/ca6640en/ca6640en.pdf. Erişim Tarihi: 

22.01.2021. 

30. FAO, IFAD, UNICEF, WFP and WHO (2018). The State of Food Security 

and Nutrition in the World 2018. Building climate resilience for food security and 

nutrition. Rome, FAO. Erişim Adresi: http://www.fao.org/3/ı9553en/i9553en.pdf. 

Erişim Tarihi: 13.01.2021. 

31. Fischetti, M. (2008). Growing Vertical. Scientific American Earth 3.0., 

18(4), 74–79. 

32. Goddek, S., Delaide, B., Mankasingh, U., Ragnarsdottir, K. V., Jijakli, H., 

Thorarinsdottir, R. (2015). Challenges of sustainable and commercial 

aquaponics. Sustainability, 7(4), 4199-4224. 

33. Gökırmaklı, Ç., Bayram, M. (2018). Gıda İçin Gelecek Öngörüleri: Yıl 

2050. Akademik Gıda, 16(3), 351-360. 

34. Hui, S. C. M. (2011). Green Roof Urban Farming for Buildings in High-

Density Urban Cities. Invited Paper for the Hainan China World Green Roof 

Conference. 18-21 March, Hainan (Haikuo, Boao And Sanya), China, pp. 1-9. 

35. Hwang, J. (2010). Vertical Farming in Las Vegas? Beyond Pragmatism 

Toward Desire. On farming: Bracket 1, Edited 

by: White, M. and Przybylski, M. 180–187. New York: Actar Publishing. 

36. İklim Haber (2020). 1,5 Milyar İnsan Çölleşmeden Doğrudan Etkileniyor. 

Erişim Adresi: https://www.iklimhaber.org/15-milyar-insan-collesmeden-dogrudan-

etkileniyor/. Erişim Tarihi: 02.08.2020. 

37. Karadağ, Ş., Kasım, M. U., Kasım, R. (2020). Kapalı Bitkisel Üretim 

Sistemleri. Uluslararası Anadolu Ziraat Mühendisliği Bilimleri Dergisi, 2(4), 30-38. 

38. Kargın, H., Bilgüven, M. (2018). Akuakültürde Akuaponik Sistemler ve 

Önemi. Bursa Uludağ Üniversitesi Ziraat Fakültesi Dergisi, 32(2), 159-173. 

39. Kasım, R., Kasım, M. U. (2004). Topraksız Yetiştiricilik. Kocaeli 

Üniversitesi Yayınları, 130. 

40. Kerim, M., Ustaoğlu Tırıl, S. (2009). Su Ürünleri Yetiştiriciliğinde 

Akuaponik Uygulamalar. XV. Ulusal Su Ürünleri Sempozyumu, 01-04 Temmuz, 

Rize. 

41. Kirmikil, M., Ertaş, B. (2020). A Tarım 4.0 ile Sürdürülebilir Bir 

Gelecek. ICONTECH International Journal of Surveys, Engineering, Technology, 

4(1), 1-12. 



 113 

42. Lakhiar, I. A., Jianmin, G., Syed, T. N., Chandio, F. A., Buttar, N. A., 

Qureshi, W. A. (2018). Monitoring and Control Systems in Agriculture Using 

Intelligent Sensor Techniques: A Review of the Aeroponic System. Hindawi Journal 

of Sensors, 1-18. 

43. Laouchez, M. (2016). As Arable Land Disappears, Here Come the Vertical 

Farmers. Erişim Adresi: https://phys.org/news/2016-10-arable-vertical-

farmers.html. Erişim Tarihi: 18.01.2021. 

44. Larsen, K., Gilliland, J. (2009). A Farmers’ Market in a Food Desert: 

Evaluating Impacts on the Price and Availability of Healthy Food. Health & 

Place, 15(4), 1158-1162. 

45. Mancebo, F. (2018). Urban Agriculture for Urban Regeneration in the 

Sustainable City. In Quality of Life in Urban Landscapes; Springer, pp. 311-317. 

Springer, Cham. 

46. MEGEP (2008). T.C. Millî Eğitim Bakanlığı, MEGEP (Mesleki Eğitim ve 

Öğretim Sisteminin Güçlendirilmesi Projesi), Bahçecilik, Hidroponik Sistemler, 

Ankara. 

47. Mougeot, L. J. A. (2000). Urban Agriculture: Definition, Presence, Potentials 

and Risks, and Policy Challenges. Cities Feeding People Series Report, 31. Ottawa: 

International Development Centre. 

48. Mujere, N. (2017). The Contribution of Smallholder Irrigated Urban 

Agriculture Towards Household Food Security in Harare, Zimbabwe. 18. Global 

Urban Agriculture, 220. 

49. Nicole, C. (2017). Vertical FAarming: A Revolution in Food Production 

Enabled by LED Lighting. Philips Lighting Research Vertical Farming Conference, 

1-24, 28 June, Venlo, Hollanda. 

50. Okur, A. (2015). Yalın Enstitü Derneği, Gelecek Ticari Kentsel Tarımda mı? 

Erişim Adresi: https://lean.org.tr/gelecek-ticari-kentsel-tarimda-mi-2/. Erişim 

Tarihi: 10.05.2020. 

51. Polat, K. Dellal, İ. (2016). Göksu Deltasında Çeltik Yetiştiriciliği Yapan 

Üreticilerin İklim Değişikliği Algısı ve İyi Tarım Uygulamaları Yapmalarında Etkili 

Faktörlerin Belirlenmesi. TEAD, 2(2), 46-54. 

52. Rose, D. C., Chilvers, J. (2018). Agriculture 4.0: Broadening Responsible 

Innovation in an Era of Smart Farming. Frontiers in Sustainable Food 

Systems, 2(87), 1-7. 

53. RUAF (2015). Urban Agriculture and City Region Food System: What and 

Why. RUAF Foundation Resource Centres on Urban Agriculture and Food Security. 

Erişim Adresi: http://www.ruaf.org/urban-agriculture-what-and-why, Erişim Tarihi: 

10.05.2020. 

54. Saygılı, F., Kaya, A. A., Çalışkan Tunalı, E., Kozal Erdölek, Ö. (2019). 

Türk Tarımının Global Entegrasyonu ve Tarım 4.0. İzmir Ticaret Borsası, Yayın, 

98, 100 s. Erişim Adresi: 

https://itb.org.tr/img/userfiles/files/ITB%20TARIM.pdf?v=1550751511711. Erişim 

Tarihi: 15.12.2020. 

55. Sezer, F. (2018). Endüstri 4.0’ın Gıda Kıtlığı Sorununa Olası Etkileri. 

In Proceedings of 4 th SCF International Conference on “Economics and Social 

http://www.ruaf.org/urban-agriculture-what-and-why,(10.05.2020)
http://www.ruaf.org/urban-agriculture-what-and-why,(10.05.2020)


 114 

Impacts of Globalization” and “Future Turkey-European Union Relations. 26-28 

Nisan, Nevşehir, 181-187. 

56. Sinha, S. (2019). Why do We Need Smart Agriculture? Erişim Adresi: 

https://www.quora.com/why-do-we-need-smart-agriculture, Erişim Tarihi: 

01.03.2019.  

57. Smit, J., Nasr, J., Ratta, A. (1996). Urban Agriculture Food, Jobs and 

Sustainable Cities. New York, USA, 2, 35-37. 

58. Solduk, B. B. (2010). Sürdürülebilir Kentsel Gelişmenin Sağlanması 

Açısından Kentsel Tarımın Rolü, “İstanbul Metropoliten Alan” Örneği. Yüksek Lisans 

Tezi, İstanbul Teknik Üniversitesi Fen Bilimleri Enstitüsü, İstanbul. 

59. Specht, K., Siebert, R., Thomaier, S., Freisinger, U. B., Sawicka, M., 

Dierich, A., Busse, M. (2015). Zero-Acreage Farming in the City of Berlin: an 

Aggregated Stakeholder Perspective on Potential Benefits and 

Challenges. Sustainability, 7(4), 4511-4523. 

60. Şahin, G., Kendirli, B. (2016). Yeni Bir Zirai İşletme Modeli: Dikey 

Çiftlikler. TUCAUM Uluslararası Coğrafya Sempozyumu, 682-695, 13-14 Ekim, 

Ankara. 

61. Tekin, B. (2018). Tarımsal Üretimin Geleceği: Akıllı Tarım. Sayı: 26, 26-27. 

Erişim Adresi: http://www.turktob.org.tr/dergi/makaleler/dergi26/26-27.pdf. Erişim 

Tarihi: 21.12.2020. 

62. Thomaier, S., Specht, K., Henckel, D., Dierich, A., Siebert, R., Freisinger, 

U. B., Sawicka, M. (2015). Farming in and on Urban Buildings: Present Practice and 

Specific Novelties of Zero-Acreage Farming (ZFarming). Renewable Agriculture 

and Food Systems, 30(1), 43-54. 

63. Türker, H. (2018). Nutrient Dynamics of Different Plants in an Aquaponics 

Aquaculture System. Aquatic Sciences and Engineering, 33(3), 77-83. 

64. UN (2019). World Population Prospects 2019 Highlights. Erişim Adresi: 

https://population.un.org/wpp/publications/files/wpp2019_highlights.pdf. Erişim 

Tarihi: 18.01.2021. 

65. URL-1 (2019). Akıllı Tarım Devrimi. STM ThinkTech. Erişim Adresi: 

https://thinktech.stm.com.tr/detay.aspx?id=216, akıllı tarım devrimi, Erişim Tarihi: 

03.05.2020. 

66. URL-2 (2020). Akıllı Tarım Nedir? Erişim Adresi: 

http://www.akillitarim.org/tr/uyelerimiz/ak%c4%b1ll%c4%b1-tar%c4%b1m-

nedir.html. Erişim Tarihi: 01.09.2020. 

67. Whittinghill, L. J., Rowe, D. B. (2012). The Role of Green Roof Technology 

in Urban Agriculture. Renewable Agriculture and Food Systems, 27(4), 314-322. 

68. Zhang, H., Asutosh, A., Hu, W. (2018). Implementing Vertical Farming at 

University Scale to Promote Sustainable Communities: A Feasibility 

Analysis. Sustainability, 10(12), 4429, 1-18. 

http://www.turktob.org.tr/dergi/makaleler/dergi26/26-27.pdf


 115 

Chapter 10 

Designing Healing Gardens 

Şehriban ERASLAN 
 

Assist. Prof. Dr.; Süleyman Demirel University, Faculty of Architecture, Department of 

Landscape Architecture, Isparta, Turkey 

 
INTRODUCTION 
 

Nature and garden have been used as a resource for the healing and treatment of 

individuals to help them feel good and to improve their quality of life. The 

relationship between human and nature has always been of vital importance in all 

cultures. Human beings form a bond with nature during their development. Feeling 

good in natural or almost natural spaces and a part of nature strengthens the 

individual’s confidence in life. Thus, the garden is an expression of the relationship 

between humans and nature and between humans and themselves. 

It is important to determine the requirements of individuals who need 

psychological and physical therapy or healing. In this roadmap determined for human 

beings who seek therapy in natural environments, the recommendations and 

landscape designs offered by the professional discipline of landscape architecture 

should be taken into consideration. Working with sociologists, psychologists, 

pedagogues, physicians and professional disciplines that could contribute to related 

designs would lead to the determination of the design criteria more accurately. 

Healing is the improvement of stressful and health conditions of individuals 

with disabilities or the self-improvement and acceptance of the current conditions by 

the disabled individual and feeling better than the previous state. The concept 

christened as healing gardens include gardens that would allow accurate and 

qualified rehabilitation of physical and psychological health of individuals with 

physical or psychological disadvantages or those who lost their abilities later in life. 

The accurate and effective employment of healing gardens depends on certain design 

criteria. 
 

Healing Gardens 
 

The concept of garden is multicultural and has a long history. Healing occurs 

through the direct interaction between the patient and the natural environment 

(Marcus and Barnes 1995). Healing gardens aim to positively affect the occupants 

and to reduce their stress (Akgün 2018). The design of the healing garden should be 

an occupant-oriented (Marcus and Barnes 1995; Akın 2006). When the garden could 

have some positive effects on the occupants, then it could be referred to as a healing 

garden (Demirel and Pouya 2017). 

The healing gardens are employed to reduce the stress and improve the well-

being of the occupants by evoking their senses and emotions and have a positive 

impact on individuals. Eckerling (1996) described the healing garden as a specially 
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designed area to make people feel better. No matter how good the design, if a healing 

garden does not provide adequate benefits for the occupants, it could not be 

designated as a healing garden (Serez 2011). 

The definition of the healing garden is actually quite clear and simple. A garden 

should have green vegetation, various flowering plants and natural elements such as 

water. However, a healing garden should provide certain positive benefits and 

therapeutic properties for the occupants (Marcus and Barnes 1999). 

The healing gardens are generally designed by institutions that aim to reduce 

stress and improve well-being. These institutions include rehabilitation centers, 

nursing homes, rest homes, and caregiving organizations (Elings 2006). 
 

Healing Garden Design Criteria 
 

Healing garden design should include natural environments with design 

elements that allow individuals to socialize, spend time together, provide sunny and 

shady spaces where users could walk alone or with others and exercise comfortably. 

Certain principles should be taken into account in the design of healing 

gardens. Healing gardens are special areas that should be designed based on the needs 

of occupant groups. 

Previous studies reported various health garden and open space design 

principles. These design principles could be summarized as follows based on 

previous study findings: 

According to Allison et al. (1998), designing safe areas was the most important 

criterion, the garden should be integrated with nature, inner gardens and courtyards 

should be connected to the rooms, and include water and natural materials, and the 

garden should be diverse. 

Scarfone (1996) reported that the garden should evoke the senses, be visually 

clear and accessible, also ensure socialization while allowing personal spaces, and 

allow for independent movement. 

According to Eckerling (1996), the designed garden should have a soul, it 

should have a view at all sections, the garden location should be connected to the 

interior of the health facility, it should be designed based on the senses and it should 

interact with the senses. 

According to Ulrich (1999), it should provide a sense of control and privacy, 

support socialization, encourage physical movement and exercise, and be natural. 

Based on the approach proposed by Kaplan et al., (1998), it should relieve 

fatigue and provide a distance from the place associated with the problems, 

dimensions should be improved with areas that create a sense of wonder, natural 

materials should be employed to create attractive spaces, and the spaces should be 

compatible. 

According to Marcus and Barnes (1999), socialization and sense of privacy 

should be prioritized, the garden should be suitable for recreational activities, provide 

exercise spaces, be designed to benefit from the sun and the shade, offer naturally 

aesthetical spaces, the location and layout of the healthcare facility should be selected 

meticulously, planting, seating units and aesthetic details should be prioritized in the 
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design, the design should be based on the vision of the healthcare facility 

management, and the maintenance of the garden should be ensured. 

There are standards that should be considered in outdoor space design (Ulrich 

1999). Paths should be organized with a simplistic approach to avoid confusion. 

Moving from one area to another should be easy (Göktuğ 2006). 

Color has an effect on people, and it was determined that the color blue is 

relaxing, yellow revitalizes, the green color calms people down (Whitehouse et al. 

2001, Göktuğ 2006). In designs, the effects of color and the employment of pastel 

colors should be considered. Fountains and bathrooms should be available around 

the playgrounds for hygiene. Furthermore, furniture designed for children should be 

included to raise the awareness of children about nature and healthy environment 

(Karaelmas 1998). 

Shallow pools and areas for water shows should be designed. These spaces 

should be planned and constructed to ensure short-term contact between children and 

water. Pets plays an important role in the development of patient relations and well-

being. It is possible to employ animals in healing gardens not only for feeding, but 

also to promote healthy relationships and self-esteem (Bulut and Göktuğ 2006). 
 

Pedestrian Ways 
 

Pedestrian ways should be at least 150 cm wide and have a maximum slope of 

5%. Pedestrian way slopes should not be more than 5% when possible due to manual-

powered wheelchairs. When the slopes are inevitable, a 1.5-2 m long landing space 

should be reserved every 10 m (Eşkil 2011). Even, hard, non-slippery, and non-glare 

pavement material should be used. The pavement surface should be non-slippery, the 

pavement should be without joint spacing (to prevent the wheelchair wheels from 

being stuck). The ways should include at least 60 cm wide perceptible surface 

warning. Roadside orientations should be at least 3 cm high (Benliay 2019). The 

pedestrian way curbstones should be at most 15 cm and at least 3 cm higher than the 

road pavement. The curbstone should be colored natural or artificial stones with 

different texture when compared to the pedestrian way pavement. Grids should be 

placed outside the accessible axis. The distance between the iron bars in rainwater 

grids should not exceed 1.3 cm to prevent the wheelchair wheels to get stuck (Eşkil 

2011). It should be noted that the main goal of the pedestrian way and pavement 

design and application is to ensure the access of all occupants, and provide safe, 

clean, unobstructed, even pedestrian ways with an adequate width (Aygün 2017). 
 

Stairs, Ramps and Railings 
 

Stairs should be straight and covered with stable, durable and non-slippery 

material. An adequate ramp or lift should be provided next to the stairs. The stair 

width should be at least 30 cm. The height of the step (riser) should be at most 15 

cm. All steps should be the same depth and width. Step lines should be without 

protrusions and risers should be closed. Sharp structures should be avoided. On the 

front edge of the stairs, 4-5 cm wide non-slippery and non-protruding stripes should 

be used in a different color to improve perception. To protect the visually impaired, 

the space under the stairs should be covered up to 220 cm height (Benliay 2019). 

Spiral stairs should be avoided. Maximum 180 cm on stairs continuing in the same 
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direction. In the stairs, 200 cm wide landing space should be present after a maximum 

of 180 cm high continuous stairs. Ramps should be preferred instead of single-step 

stairs. There should be handrails on both sides of the stair and the ramp. The handrails 

should be 90 cm above the pavement. Rails should be at 30 cm high from the base of 

the stairs and ramps. It should be located at 30 cm before and 30 cm after the stair 

distance. Perceptible pavement should be utilized to allow the visually impaired 

individuals to find and perceive the stairs. Perceptible pavement should start just 

before the first step and it should be located at least a stair length after the stair. It 

should be in a different color and texture, comprehensible, and 60 cm wide (Eşkil 

2011). Wheelchairs could not use the ramps alone where the slope is more than 5%. 

Ramp slope is of great importance for occupant safety. The safe slope ranges are 

presented in Figure 1. 
 

    
 

Figure 1: Safe degree for wheelchair users (URL,1) 

 

Orientation Signs  
 

Signs and guides should be placed at the line of sight at 60-145 cm height for 

walking and visually impaired occupants. For the visually impaired, the sign and 

guide fonts should be in 3: 5 and 1:1 ratio. Signs written in Braille alphabet should 

be available. The maximum height of the hanging signboards should be 250 cm high. 

The maps and information boards should be at 90-180 cm height (Eşkil 2011). 
 

Parking Lots 
 

In parking lots, at least one space or equal to at least 5% of total spaces should 

be reserved for the disabled. The longest distance that the disabled individuals would 

cover should be 50 m (Özdingiş 2007), but preferably 25 m or 10 m (Aygün 2017) 

after parking their vehicle and to reach their destination. Parking lot surface should 

be constructed with hard material, the floor should be non-slippery and flat, and the 

width should allow free maneuver between the wheelchair to the vehicle and around 

the vehicles. The width of a parking space reserved for the disabled should be at least 

3.60 m, but the recommended width is 390 cm The parking space standards for the 

vehicles of the disabled occupants are presented in Figure 2. 
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Figure 2: Parking lot dimensions (URL,2) 

 

If there is an elevation between the disabled parking space and the pedestrian 

sidewalk, a ramp with a 5% or 8.5% slope should be provided (Özdingiş 2007). 

Parking signs should be visible at night and at any point both horizontally and 

vertically. 
 

Furniture 
 

Garbage bins should be within reach on the pedestrian way, and should be 

placed at least 90 cm (max 120 cm) above the ground. They should be accessible 

with one hand and should not be covered (Figure 3). 
 

 

Figure 3: Access to the trash (URL,3) 
 

Individuals with disabilities should easily access parks and gardens and meet 

their needs. These spaces should include fountains. For the access of the individuals 

on wheelchairs to the fountains, a flat landing space of at least 90 cm x 130 cm should 

be available. A 40 cm wide stimulating surface should be available 30 cm before the 

fountain. The fountain should be at least 75 cm high and 49 cm deep to allow for 

wheelchair access (Figure 4). The faucet should be placed at the height of 85 - 90 cm 

(Aygün 2017). 
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Figure 4: Access to fountain (URL, 4) 

 

Lighting elements are very important for safety reasons. The location and height 

of the lighting element may vary based on the intended use of the space (Aygün 

2017). Lighting elements should be adequate for the line of vision of the individuals. 

The mean line of vision is 120 cm for individuals on wheelchairs (Harris and Dines 

1988). Fixed posts should be placed along a line at a height of 140-160 cm for 

pedestrians with limited vision. These should be covered with a durable and colorful 

material (Eşkil 2011). The lighting elements should be placed on a line along the 

road on the sidewalk to prevent obstacles such as trees. Lighting elements should be 

located at a height of 220 cm to allow safe passage of the disabled (Figure 5). 
 

 

Figure 5: Lighting elements (Taş 2015) 

 

Benches should be placed on the pedestrian ways so that they would not block 

the passage. Benches should have back and arm rests that would allow the disabled 

individuals comfortably sit and stand on and around them. At least 120 cm. wide flat 

landing area should be available around the bench to allow wheelchair access (Figure 

6.). 
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Figure 6: Bench dimensions and usage (URL, 3) 

 

The seat of the bench should be 45 cm above the ground, and the armrest should 

be 70 cm above the ground. The longest distance between the benches should be 30 

m on the pedestrian ways to meet the resting requirements of disabled individuals 

(Aygün 2017). 
 

The Design of Healing Gardens  
 

Sensory Stimuli 
 

Sensory stimulation is achieved by the designer by creating differences in 

similarities, the employment of architectural elements, and imitating the nature. 

Natural areas that appeal to our six senses have rehabilitative properties. 

Furthermore, plant leaves, luminous effects, seasonal variations and cycles, gentle 

winds, clouds, and various physical activities are important for sensory stimulation 

(Sakıcı and Var, 2013). Sensory stimuli aim the sensory organs. For example, various 

water elements in the garden provide an opportunity to hear the sound of water, touch 

the water and watch the water (Pouya et al. 2014). 

The sense of sight, the eyesight is the sense that helps us to recognize each other 

and colors, movements and distance. Hearing helps us learn from each other via 

communication. Sound could produce and allows us to hear. The sense of touch helps 

us learn the world by feeling and learning. It allows us to perceive the size, texture 

and shape of the objects. The sense of smell helps us enjoy life and learn about 

insecurity. Taste helps us select and enjoy food among other things (Acar 2019). 

The proprioceptive sense is the sensory system that transmits the necessary 

information about our physical position and movements to the brain. For example, 

the position of our organs allows us to feel the speed and timing of our muscles and 

movements (URL 5). 

The most dominant sense in landscape design is the sense of sight, and followed 

by smell, touch, hearing and taste. When all the senses are included in a design, either 

implicitly or explicitly, the design would satisfy and fulfill the expectations of the 

occupants (Yuruk 2016). 

The garden design should include attractive elements using furniture with 

various surfaces that produce sounds to create attractive and catchy spaces (Uslu and 

Shakouri 2012; Pouya et al. 2017). 

In gardens, design elements such as plants, water, wildlife, sound, light, color 

and texture are employed to trigger sensory perception. Attractions such as plant 
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leaves, luminous effects, seasonal changes and cycles, gentle wind, and clouds are 

important sensory stimulators. Textural similarities and repetitions help us 

understand the environment. Thus, consistency and conformity in design are 

significant in sensory perceptions. Richness and complexity in design are also 

important concepts in sensory stimulation (Sakıcı and Var 2013). Soft colors such as 

blue, white and lilac should be employed in the garden to calm the patients, and colors 

such as red and orange should not be preferred (Bulut and Göktuğ 2006). 

Plant compositions appeals to both senses of sight and smell should be designed 

with fragrant plants that bloom in four seasons (Savela 2018). Performance, 

observation and viewing spaces could be designed to feed, touching and observe the 

animals for animal therapy purposes (Sakıcı and Var 2013). Physical activities that 

would improve the awareness about the proprioceptive sense should also be 

designed. 
 

Planting Design 
 

The design of outdoor spaces in rehabilitation centers should allow the 

individuals to be self-sufficient, raise their self-awareness, improve their confidence, 

allow them to recognize and adopt to the objective environment and to participate in 

social life (Göktuğ 2006). Designs should be based on the occupant group attributes, 

the type of the disorder and occupant expectations. The garden should be a 

sustainable safe, functional, well-maintained, and sustainable. Several activity areas, 

where individuals could spend time alone, with friends or relatives comfortably and 

safely, that provide each access to the buildings, should be designed (Bulut and 

Göktuğ 2006; Polat et al. 2017). 

The main purpose of the healing gardens is to have a good impact on the 

occupants, to allow them to enjoy themselves in the garden, and feel better than they 

were before. The plant selection and landscaping decisions for the healing gardens 

that could serve this purpose should follow certain rules. These rules may be different 

for each disabled group; however, could be listed as follows in general: 

Balanced compositions should be designed to include simpler species without 

much texture, form and color. Regular and easily comprehensible environments relax 

the children, while complex environments are tiring for the children in rehabilitation 

centers (Stigsdotter 2002). Simple, comprehensible spaces should be designed. Semi-

open spaces should be designed. Plant diversity should be prioritized. Depth should 

be obtained with different plant compositions to create natural landscapes. (Figure 

7.) 

The employment of poisonous, allergic and thorny plants should be avoided. 

The use of plants with effective fragrances could help the orientation of the visually 

impaired. Since certain sounds could frighten individuals with psychological 

disorders, noises could be dampened with plants in urban spaces. To support the 

rehabilitation of the disabled and improve their experiences, stable a slightly moving 

water forms should be an integral part of the planting design (Atik 2019). 
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Figure 7: Planting design 

 

The seasonal cycle should be reflected with the employment of deciduous trees. 

Deciduous plants should not be planted next to the roads. Falling leaves could make 

the ground slippery. Fruity, fragrant plants attract birds and butterflies. It was 

stipulated that large trees and shrubs should be planted in the background and small 

trees and shrubs should be planted in the foreground to allow the sunshine to reach 

the occupants. Grass surfaces could be designed to transfer the topographical 

elevations into soft slopes. Plants should be organized based on the scale where 

disabled individuals could reach, touch, and feel them. Pendulous species that branch 

at the bottom should be avoided. The plant material, especially seasonal, textured 

and medicinal plants, bulbous, small shrubs and vegetable species should be placed 

in raised flower beds, to allow access for every occupant. The principle of contrast / 

balance should be prioritized in the employment of visually and tactually 

distinguishable plants (Atik 2019). Certain suggested plant species for healing 

gardens include Weeping willow (Salix babylonica), laurel (Laurus nobilis), red pine 

(Pinus brutia), common hackberry (Celtis australis), Eastern thuja (Thuja 

orientalis), Western thuja (Thuja occidentalis), Almond (Prunus amygdalus), 

European aspen (Populus tremula), Sweetgum (Liguidambar orientalis), Sage 

(Salvia officinalis), Common motherwort (Leonurus cardiaca), Lavender 

(Lavandula officinalis), Mint (Mentha piperita), Thyme (Thymus vulgaris), 

Rosemary (Rosmarinus officinalis), Chinese wisteria (Wisteria sinensis), and 

Common myrtle (Myrtus communis) (Akgün 2018). 

CONCLUSIONS 
 

Individuals with psychological, physical, visual, auditory, language and speech 

disabilities and special rehabilitation needs are expected to conduct their daily 

activities, socialize and participate in the society. Landscape should be designed for 

every individual and based on the special needs of disabled individuals. The accurate 

and effective design of healing gardens should take certain criteria into consideration 

during the design of the garden. Healing gardens should be natural and include design 
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elements that allow individuals to socialize, spend time together, provide sunny and 

shady spaces where users could walk alone and with others and exercise comfortably. 

Well-being and satisfaction increase with the natural attributes in a landscape. 

Landscape features such as green spaces, calm rustic spaces, bird sounds, the 

fragrances of flowers and soil have a positive impact on patients. Thus, it was 

observed that sensory or therapy gardens are constructed near healthcare institutions 

and organizations (Balode 2013). 

Natural landscapes and contact with these spaces have positive effects on 

individuals. These contribute to physically, mentally and spiritually healthy 

individuals in the society. The spiritual world of the individuals with disabilities is 

prone to change and intense. However, their requirements and desires may differ 

when compared to healthy individuals. Due to these differences, design criteria 

should be investigated meticulously in rehabilitation center designs. Thus, the senses 

of sight, hearing, touch and smell could be activated. 

The functional and aesthetic design of the gardens to support the occupants 

would allow the occupants to spend more peaceful, stress-free and happy time during 

the learning and therapy processes. In institutions and organizations such as private 

rehabilitation and special education centers, only indoor spaces have been considered 

as significant, while the positive contributions of outdoor spaces have been ignored 

(Açıksöz et al. 2016). 

Nature is an invaluable opportunity for human beings to improve their lives and 

the environment. We cannot ignore our need for the healing power of nature and 

natural designs that we need more every day of our lives. The healing garden 

conditions should be available for everyone and every human need. 
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INTRODUCTION 

The Covid-19 pandemic, spreading across the world starting from early 2020, 

has led to one of the important crisis times. Educational institutions were closed in 

the spring semester of the 2019-2020 academic year due to the Covid-19 pandemic, 

almost all over the world, and quarantine practices began at various levels (Daniel, 

2020). Schools at various levels (including universities) all over the world have 

initiated the distance education process in this direction in order to ensure that the 

students do not fall behind their instructional Programme. On this wise, every 

educator and learner with or without distance education experience suddenly had to 

teach or take lessons with the distance education method. Educational institutions 

and educators have sought ways to carry out the classes through distance education 

by the availing various online tools (Karip, 2020; Durak et al., 2020). In this context, 

it can be claimed that the world shall not be the same as before in terms of distance 

education.  

In Turkey, the universities are gathered under the roof of CoHE, the council of 

higher education. CoHE first announced that universities had been closed 

temporarily for 3 weeks on March 16, 2020. Afterwards, CoHE instructed 

universities to teach courses through distance education and stated that formal 

education will not be held in the spring semester of the 2019-2020 academic year. 

According to the decisions taken by CoHE, it was stated that universities should start 

distance education as of March 23, 2020 within their capacity (Saraç, 2020).  

In the statement made by Saraç, the President of CoHE (2020), it was also 

mentioned that universities can avail synchronous or asynchronous distance 

education methods. 

Considering the difficulty of synchronous practices in the current environment, 

it is anticipated that universities will prefer asynchronous practices, especially in 

associate degree programs and bachelor's degree programs and it was stated in the 

press release that more interactive synchronous practices will also be encouraged by 

CoHE. In accordance with these decisions of CoHE, all universities have started to 

carry out efforts to ensure that all courses currently conducted can be continued by 
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distance education method. Many universities completed their endeavors within a 

week and the courses in these universities started to be taught by distance education 

method on March 23, 2020. Universities started the "synchronous", "asynchronous" 

or "both synchronous and asynchronous" distance education method as far as their 

infrastructure allowed. In this process, Karadeniz Technical University used "both 

synchronous and asynchronous" method. The lectures were held live and 

synchronously in accordance with the educational program, and by sharing the 

record it was ensured that the students who could not attend the lectures, received 

the lecture asynchronously. 

Since KTU (Karadeniz Technical University) Department of Landscape 

Architecture is a department that offers design education, there were some 

difficulties in adapting to the process at first. Some methods have been developed by 

considering the ways to carry out the lectures by means of distance education such 

as projects, where the mentor system and learning by doing are at the forefront. The 

aim of this study is to shed light on the process in particular through “Associate 

Professor Tuğba DÜZENLİ- Research Assistant Duygu AKYOL Workshop’’ on 

Distance Education Environmental Design Project II course in the academic year of 

2020-2021.  

ONLINE EDUCATION 

Distance education is a planned learning and teaching that is different from the 

places where formal education takes place and conducted through the necessary 

communication technologies as well as private institutional organizations (Moore 

and Kearsley, 2012; Derya Gürer et al., 2016). Distance education means the 

education accessed by the students on web-based platforms with the help of internet 

technologies and computers (Newby et al., 2006; Keskin and Özerkaya, 2020).  

Universities organized according to formal education have started to work 

rapidly in order to carry out their courses and programs by means of web-based 

distance education instead of face-to-face education, and switched to distance 

education immediately as a quick response to the crisis caused by COVID 19 (Gewin 

2020; Lau et al., 2020). Since this transition was actualized very rapidly, no 

assessment has been made with respect to the adaptation of students to the 

requirements and protocols of distance education (Iyer et al., 2020). It is anticipated 

that distance education will constitute the main base of education in the foreseeable 

future, rather than being an alternative to face-to-face learning or supporting it (Telli 

& Altun, 2020). 

One of the issues observed during the pandemic is the comparisons between 

distance education and face-to-face education. At this point, when we address the 

issue from a critical perspective, most universities' success indicators and the quality 

of education and educational materials are disputable within context of Turkey. 

Therefore, comparing distance education and face-to-face education creates an 

artificial base for discussion. In this respect, the main focus should be on ensuring 

quality assurance in the provision of education and curriculum, whether it is distance 

education or face-to-face education (Bozkurt, 2020). According to the meta-analysis 

study conducted by Russell (1999), when educational technologies and distance 
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education are properly configured, it will not be any different than face-to-face 

education.  

DESIGN EDUCATION 

The focus of education on learning by doing and experiencing is what makes 

design education special and privileged (Schön, 1985). Therefore, studios where the 

self-experience of learning design is experienced constitute the backbone of design 

education. The main purpose of studio education is to develop the creative potential, 

creative thinking and attitudes of the designer candidates in this context, different 

methods are applied in studio education/ studios. However, since it is not possible to 

create a studio environment in the distance education process, innovative solutions 

were sought and, accordingly, the process became ambiguous (Düzenli et al.,2018a; 

Bayramoğlu et al., 2019). 

Design education, which aims to increase students' awareness levels, 

understanding, abilities and skills, is conducted in an environment where student are 

made to think, question and develop their creative potential rather than providing 

direct knowledge to them. The main purpose of this education is to improve the 

creative potential, thinking and attitudes of the designer candidates. Creative 

problem-solving abilities of designers are strengthened by teaching creative thinking 

techniques and enabling them to experience the design process in courses such as 

projects. By means of all these experiences, the creative personality traits of the 

individuals are strengthened and this creative process serves to reveal the creative 

potential of the student along with the creative product (Onur and Zorlu, 2017; 

Düzenli et al., 2020, Alpak et al., 2017). 

Landscape architecture education is also defined as decision making, land 

forming, space arrangement and organizing human activities (Rodlek and Steiner, 

1998; Özkan et al. 2016; Çorbacı et al., 2018). Since the discipline of Landscape 

Architecture is a versatile profession that includes concepts from different 

disciplines, it is necessary to integrate different systems and components in the 

education. Therefore, students are expected to produce creative designs in 

accordance with the purpose by integrating design processes during the education 

process (Düzenli and Alpak, 2016). In the Department of Landscape Architecture of 

Karadeniz Technical University (KTU), the theoretical and practical studio courses, 

where the mentor system is at the forefront, are especially important in order to 

provide students with design and creativity skills. Design studios create a productive 

environment that complements the education and supports the creative process. A 

common atmosphere created by sharing different ideas is reflected in the final 

product and this product is adopted by all students participating in the process. As a 

result, students are provided a creative study environment that supports their 

creativity. In this environment, design education is also considered as a personality 

education on the way to mastering and instead of imposing a common method in the 

studio, each student is given the opportunity to discover their own path (Düzenli et 

al. 2017 a, 2017 b). The resulting designed product emerges as a result of the creative 

problem-solving phase (Düzenli et al., 2018b). However, the distance education 

process necessarily eliminated this environment; brought providing the education in 
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virtual studios into question. In this study, the Environmental Design Project 2 

(ÇTP2) course provided by “Associate Professor Tuğba DÜZENLİ- Research 

Assistant Duygu AKYOL Workshop’’ in which creativity and extraordinary fiction 

are at the forefront in the education of the Department of Landscape Architecture, 

was assessed within this scope. 

The aim of Environmental Design Project workshops is to reveal holistic 

designs that respond to user needs by using design principles and elements together. 

The background of these courses (design elements and principles) is given in the 

Basic Design and Project course in the first semester. In the Environmental Design 

Project II (ÇTP II) course, the students are expected to design a residential 

environment based on user needs, the activities related to these needs and the suitable 

places for these activities in a holistic way in the context of space organization. 

Within the scope of this study, the work created by the students in the ÇTP II course 

in online education will be evaluated by considering the relationship with the online 

process according to the elements and principles of the design approach. 

MATERIAL AND METHOD 

In this study, Concept Diagrams, Work Sketches and Design projects of the 3rd 

Semester “Single Residence” student projects (ÇTP II) of the Department of 

Landscape Architecture of KTU were used. As the research area, the immediate 

surroundings of a house (single residence) determined in the ‘‘Cirav Houses Site’’ 

in Yalıncak district of Trabzon province were assigned to the students. One of the 

most basic needs of human is the requirement for shelter. In addition to meeting the 

shelter requirements of the human, the concept of residence also undertakes different 

tasks in order to meet the various requirements of human that change over time. This 

course includes the design of the single residence (single family residence) by 

considering the relations between the residence-user-environment. Performing the 

organization of outdoor requirements-activity-space in the immediate surroundings 

of a family members' residence constitutes the scope of the project.  

The overall aim of the project is to produce design solutions depending on the 

various requirements of the users of the single residence immediate surroundings, to 

create activities and scenarios that produce solutions to the requirements they have 

identified, and to design the spaces where these activities take place. In the design 

process, functional and aesthetic value should come into prominence in accordance 

with the principles of landscape architecture. It is aimed that the designs have 

functional and aesthetic value in line with the basic design principles and basic 

design elements in a manner to serve all the requirements of the residence users. In 

the project works prepared for this purpose, ‘‘landscaping in the immediate 

surroundings’’ and habitable designs are created. In the spatial organization created 

in the design project, the contributions and relationships of the spatial components 

and elements to the space and activity definitions should be revealed.  
 

For this purpose; 
 

• The users are and their requirements should be defined, and the activities 

to be carried out in response to such requirements should be determined by means 
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of a unique scenario. Therefore, students are expected to conduct a comprehensive 

research of activities in the immediate surroundings of the residence.  
 

• The relationship between the components and elements of the spatial 

features and the activities included in the scenario should be determined. 

Therefore, students are expected to conduct a comprehensive research of space 

analysis in the immediate surroundings of the residence.  

• In the project, a spatial organization is created in a manner to establish 

spaces of different qualities depending on the size and form in line with the 

activity-space relations and design principles. 

• The use of basic design principles and basic design elements in spatial 

designs are taken into consideration. 

• Spaces with different purposes included in the spatial organization are 

technically detailed based on equipment, depending on the activities that will take 

place inside. 

   By selecting the projects of 4 students, and their design approach was examined 

in terms of integrity and online process experience within the scope of the study. 

In the curriculum, the concepts taught to students in the first semester are 

transformed into concrete designs in the project courses in line with human 

requirements and activities. This design process covers 13 weeks and 26 project 

courses in online education. The lecture hours which are 6 hours per week in face-

to-face education correspond to 2 hours in online education.  

Scenarıo and Concept Presentation Board  

• Activity List: The list of activities determined in accordance with the user-

need-activity relationship required for the creation of the design solution. 

• Concept plan: Constructing a concept presentation board to reveal the 

spatial organization within the scope of the main subject 

• Function-relationship schemas; The determined activities are organized in 

accordance with the schemas created pursuant to functions and relationships and 

then concept plan associated with field analysis and the scenario is developed. In 

parallel with this developed scenario, design options are produced and one of the 

alternatives is selected. The selected alternative product is detailed. 

1.Plan- Planting-Sectıon- View 

 • Generating options: Sketch studies in line with the scenario determined based 

on the design samples and the use of the area studied. Space composition- duty 

balance in the context of basic design principles; revealing the spatial breakdown 

in the context of the principles of dominance, balance and unity, constructing 

spatial relations, spatial analysis depending on the activities in the scenario. 

• Final design: The final design plan is the last one among such design stages. 

It is completed to a great extent. This plan includes spaces designed for events, 

contour lines, elevation figures, space names, stairs, ramps and equipment, and 

circulation elements. This stage also includes the planting process. 
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• Plan in 1/200 scale, planting design, 1 sections are taken from suitable 

places. 

2.3d Dimension Modeling 

Design is modeled for elevation solutions to make the space-circulation 

relationship clear. Therefore, a few weeks are devoted to teaching modeling 

programs. 

In face-to-face education while the important part of the process is making a 

model, shaping the elevation and topography, it is not possible to make a model 

in the online process. In order to cover the lack of modeling process, the teaching 

of 3-dimensional programs is included in the process, although it is normally early 

for the 2nd grade students. 

In face-to-face education, the submission consists of two stages: a 

determination and a final submission. In the first determination (in the first lecture 

hour of the 8th week), the students present their work performed until that day in 

front of a jury of faculty members and research assistants responsible for the 

course. In the second lecture hour of the 8th week, the students submit the files of 

the works they have presented to the group faculty members. However, it is not 

possible to make determinations in online education, online submissions are taken 

directly by the relevant faculty members. 

Due to the Covid-19 global epidemic, project submissions were made in the 

digital environment during this period and the model could not be submitted. Final 

submission was made on the date and time determined according to the exam 

schedule. In order to prevent situations such as cheating, the final submission is 

made for each student, only with the approval of the responsible faculty member 

upon meeting the required conditions for the project process and submission. 

FINDINGS RELATED TO THE ONLINE PROCESS OF THE 

WORKSHOP  

In the “Associate Professor Tuğba DÜZENLİ- Research Assistant Duygu 

AKYOL Workshop’’, the process has progressed as described above. First, area 

map bases were delivered to students by e- mail. However, naturally the students 

did not have the opportunity to visit the area and to conduct surveys by examining 

the area. Situations plan etc. and the base and photos were conveyed to the 

students by the people in charge of the lecture (Table 1). 
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Table 1: Plans and Data Provided to The Student 

Layout plan of Project area 

 

 

 

 

Housing Plan 

 

               North Facade           South Facade 

 

Students prepared their surveys based on these data. (Figure 1). 

 

 



 134 

Figure 1:  Survey Work of The Group 

Afterwards, a sample research was conducted, and concept presentation 

board were prepared along with activity lists (Table 2). 

Table 2: Concept Presentation Board 
 

 
Concept: Theatre 

 
Concept: Socialization 

 
Concept: Therapy with water 

 
Concept: Children's Play 
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Table 2 (Continued) 

Concept: Dans Concept: Vet 

Concept: Invitation Concept: Picture 

 

Then, sketch works were carried out in line with the scenario determined 

based on the design samples and the use of the area studied. Spatial relations were 

constructed, and space analyzes were made depending on the activities included 

in the scenario (Table 3). In this process, the students made sketches with the 

appropriate material (paper-pencil, computer drawing, etc.) within the realm of 

possibility. 
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Table 3: Sketches- Generating Options 

     
ElifGençtürk Sketch 

 
İlkşen Pervaneli Sketch 

   
Hasan Dinçel Sketch 

 
İmdat Uluşahin Sketch 
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Table 3. (Continued) 

 
Salih Cingöz Sketch 

 
Seda Taşan Sketch 

     
Sema Matur Sketch 

 
Sevdanur Canlı Sketch 

 

The final design plan in line with the selected sketches constitute the the last 

step of the design stages. This plan includes spaces designed for events, contour 

lines, elevation figures, space names, stairs, ramps and equipment, and circulation 

elements. This stage also includes the planting process. Detailed drawings are 

made in the AutoCAD program first, and then painted in the Photoshop program. 

This process is common for both hard-soft soil and planting presentation board 

(Table 4). 

Then the sections are taken in the same way, the section taken by lowering 

the implantation from the section line by hand drawing is drawn technically in 

AutoCAD after being checked and corrected by the instructors. In the last stage, 

it is painted in Photoshop (Figure 2-3). 
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Table 4: Final Design Plans 
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Table 4. (Continued) 
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Figure 2: Samples of technical sections 
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Figure 3: Samples of Section Painting 

 

After all processes and presentation boards are completed at the last stage; 

the design is modeled to make the space-circulation relationship of the elevation 

solutions clear. Therefore, a detailed video about the use of the 3D sketchup 

program was shared with the students through live recording over the internet 

A-A SECTION 

SCALE: 1/100 

B-B SECTION 

SCALE: 1/100 
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with the purpose of teaching how to use the program. Obviously, being able to 

understand it through distance teaching has been a challenging and difficult 

process for students. The process was progressed with continuous communication 

over the phone and live recordings. The elevations and space analysis were 

detailed in 3 dimensions and finally rendered. At the end of the process, 

presentation boards including 3D renderings and entire works they have done 

throughout the semester were prepared (Table 5). 
 

Table 5: Final Presentation Boards 
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Table 5 (Continued) 
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Table 5 (Continued) 

  

  
 

CONCLUSION AND RECOMMENDATIONS 

The education process for Landscape Architecture discipline, which aims to 

create spaces compatible with the requirements and wants of the user, depending 

on the design criteria is essential. In this respect, online education is a very new 

and ambiguous process. It is very important to establish new methods in order to 

enable students to improve their design and creativity skills in Landscape 

Architecture education programs as in all disciplines involving design and 

creativity processes. The newest method is online education. This study examined 

the holistic environmental design project approach in landscape design based on 

the online workshop with the theme of Residences and Their Immediate 

Surrounding course offered in the 3rd semester of the Karadeniz Technical 

University, Department of Landscape Architecture. 

The design process is a complex process involving multiple concepts and 

their interrelationships. By teaching these concepts and their interrelationships to 

the students in a holistic manner, students are expected to put forward a holistic 

approach in the design where the activities are analyzed creatively. In this study, 

the practice of this approach in the online process has been examined. This 

approach model has a guiding nature in analyzing the mental and cognitive 

activities that occur during the design process, however, in the online process, it 
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required much more work than the officially planned class time. 

Both lecturers and students kept constant communication over phone 

software. A long feedback process was required, such as receiving criticism, 

correction, and re-commenting. In this way, while online education made a 

significant contribution to the development of students' design and creativity 

processes, it also played an important role in explaining the parts of the whole and 

their relations with each other in the whole - part relationship. 

The absence of model making in the process revealed the necessity of adding 

3D design to the education program. While it may provide advantages in terms of 

enabling students to learn new programs in an early period of their education, 

eliminating the model making from the process may be considered as a negative 

result. Because visual models help the designer in the decision-making process 

and they also aid in explaining students the design or the existing structure during 

the education process. According to Goldermans, "visualization is the 

transformation of a spatial object into two or three-dimensional models by 

arranging symbols, simulations and animations in a manner that the human mind 

can perceive after design and application" (Goldersman and Hoogenboom, 2001; 

Oxman,1997). Visualization is important because it provides the opportunity to 

see, experience and understand changes in the environment before they occur, and 

is a helpful tool in decision making (Lange and Bishop, 2005; Düzenli et al., 

2017c). Since it was not possible to make models, this stage has been tried to be 

completed by means of renderings. 

As a result, a wide variety of exemplary practices have emerged and 

continues to emerge as universities and design schools around the world have 

included communication systems in the design process and made Virtual Design 

Studio trials. Including such practices in the educational process in Turkey will 

also contribute to increasing the success level. We believe that workshop 

examined within the scope of this study will also be useful in this respect. 
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INTRODUCTION 

As relations with France expanded at the beginning of the eighteenth century, 

Ottoman architecture entered upon a period of “westernization.” The impact of 

western art continued to have an influence on Ottoman architecture starting from 

the beginning of the eighteenth century up until the end of the nineteenth century. 

The Empire style, entering the scene on the heels of Baroque and Rococo art, 

began to influence Ottoman architecture as from the second half of the eighteenth 

century.  

The name given the style “Empire,” originates from the Old French that 

derives from the Latin imperium, to command. The Empire style became a 

characteristic form of expression in France after Napoleon Bonaparte’s Egyptian 

Campaign (Eyice 1995, 159). Its focus was to exult the emperor and the empire. 

There developed a language of narration that emphasized greatness, supremacy, 

aristocracy and immortality. What was sought was a noble simplicity and a serene 

austerity (Ödekan 1994, 247). The Empire Style first appeared in France in the 

period of Napoleon I (1804-1815), continued until the 1830’s, and made a 

comeback in the era of Napoleon III (1852-1870), maintaining its popularity for 

about 30 more years. The style also influenced painting, sculpture and textile arts 

(Akın 1994, 264). The Madeleine Church that Napoleon had built in Paris in honor 

of his armies and military victories was to herald the advent of the Empire style 

with its resemblance to a Greek temple. By defining the style as an “Empire style,” 

Napoleon sought to use architecture as a means of propaganda, as it had been in 

the times of the Roman Empire (Aydın 2012, 75). The style used Greek and 

Roman forms, characterized by Greek and Roman column capitals, triangular 

pediments, rounded arches with keystones, pilasters, as well as military symbols 

of power and victory such as swords, shields, cannons, pistols and flags and motifs 

of cups, vases, torches, rosettes, emblems, garlands, medallions with rays, human 

and animal figures (Atasaral 1993, 15-16). Symmetry and simple moldings were 

other primary elements of the triumphs this style of architecture sought to portray. 

The Empire style first began to be seen in Ottoman architecture in the age of 

Turkish Baroque, toward the middle of the eighteenth century. By the second half 

of the nineteenth century, the style had become an official architectural movement 

(Eyice 1981, 169). Simplicity, austerity and sedateness characterized the Empire 
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style and this attitude was first seen in Ottoman architecture in the era of Selim III 

(1789-1807). In the era of his nephew, Mahmud II (1808-1839), many state 

buildings in many cities, particularly Istanbul, had begun to portray the Empire 

style in their architecture (Aydın 2012, 74). The period of Selim III was a time in 

which major reform initiatives took place in terms of the history of Ottoman 

westernization. The Nizam-i Cedid program (New Order) of Selim III did not only 

implement these reforms in the military but the movement represented the entire 

modernization of the Ottoman state (Batur 1983, 1045). Nizam-i Cedid was the 

name given to the entire process of progress into the Europeanization of the 

Ottoman State. 

Sultan Mahmud II’s plan was to adopt the Empire style as an imperial order. 

The Sultan considered the style an effective tool of propaganda and oversaw a 

concentrated effort to adopt the Empire style in all public buildings. These efforts 

spread out into the imperial lands of Sultan Abdülhamit II (1876-1909) and the 

style began to be widely used in the governor’s mansions, gendarmerie buildings, 

armory buildings, hospitals, schools, monumental clock towers and fountains in 

all the provinces (Aydın 2012, 74). The buildings enhanced the modern image of 

Ottoman cities and became the preferred style of architecture. The Empire style 

became such a dominant feature of state buildings that the Turkish scholar Ahmet 

Hamdi Tanpınar connected it to the Tanzimat, or Reform, period of Turkish 

history proclaimed in 1839 and renamed it the “Tanzimat style” (Eyice 1981, 173; 

1995, 160). 

The new style brought with it an entirely new decorative repertoire. This 

movement however was interpreted a little differently in Ottoman architecture. 

The human and animal figures seen in the French Empire style were replaced with 

floral, vegetative and abstract motifs in the Turkish Empire tradition. The 

renowned Turkish art historian Semavi Eyice refers to this re-created style that 

avoided the use of symbols and was sifted through the Ottoman perspective, the 

“Turkish Empire Style” (Eyice 198”, 169). This nomenclature was influential in 

the interpretation of the Empire style in Turkish architecture (Okçuoğlu 2002, 

117). The Turkish Empire style is more likely to incorporate the motifs of vases 

and cups, crested cups, acanthus leaves, cups with acanthus leaves, laurels 

symbolizing victory, floral and sometimes fruit garlands symbolizing wellbeing 

and folk celebrations, laurel garlands, rosettes, empty cartouches, rounded arches 

with keystones, tughuras (Sultan’s signatures), bundles of flags with the crescent 

and moon, weapons, swords, musical instruments, torches, feathers and folds of 

fabric (curtains). Another motif in the Turkish Empire style is the radially 

patterned oval sun (şemse) figure known as the “Sultan Mahmud’s Sun” that 

represents this sultan (Batur 1983, 1058; Ödekan 1994, 248). The moldings are 

simple and shallow. The floor moldings also display simplistic lines. Beside 

exhibiting purist examples of the Empire style, Ottoman architecture also 

incorporates this style in an eclectic manner. 

The purpose of this paper is to describe the characteristics of Ottoman Empire 

architecture, known as “Turkish Empire,” through a review of the effect of the art 

form on different types of structures (water structures, mosques, tombs, palaces, 



 151 

mansions, mevlevi lodges, schools and residences) and an exploration of how this 

style shaped the architecture of 18th-19th century Ottoman architecture.  

SHORESIDE PALACES AND MANSIONS 

Towards the end of the eighteenth century, the Ottoman sultans and their 

entourage started relocating from the “historical peninsula” to the shores of the 

Bosphorus. At the same time, shoreside palaces of wood began to be built for the 

women of the dynasty along the banks of the Golden Horn as well as the shores 

of the Bosphorus Strait. As from the era of Selim III, these shoreside palaces were 

built in accordance with western architectural tastes.  

The first of these palaces was the Hatice Sultan Shoreside Palace (Sahilsaray) 

that was built between Ortaköy and Kuruçeşme for the sister of the ruler, Hatice 

Sultan, and commissioned to the Austrian artist and architect Antoine Ignace 

Melling (1763-1831), who had been invited to the court of Selim III (Fig. 1, right). 

The facade of this wooden building looking out over the sea is included among 

the engravings of Melling in the book published in 1805 entitled, Pittoresque de 

Constantinople et des Rives du Bosphore. It appears that the structure was built in 

the tradition of wooden palaces of Ottoman civil architecture, while the adjacent 

pavilion of masonry that Melling constructed for himself reflects the 

characteristics of the Empire style (Fig. 1, right). The pavilion, with its jutting 

middle axis, is carried by projecting Doric columns. On the first floor of the 

pavilion are pilasters with Ionic column capitals between the windows. This 

projecting mass ends in triangular pediments and the entire facade on the sea-side 

carries garland motifs inside the cartouches beneath the windows. With these 

features, the structure is considered to be the first Empire-Neoclassic building in 

Istanbul and in Ottoman architecture (Artan 1994, 19-20). 

Antoine Melling produced another seashore palace (sahilsarayı) in the 

Empire style for the other sister of Selim III on the shores of Eyüp (Fig. 1, left). 

This oversized sahilsarayı built for Beyhan Sultan was two-storied and had an 

interior courtyard (Kuban 2001, 93). The palace loomed over a vast seascape and 

had four projections (Fig. 1, left). Columns stood underneath the projections that 

were their supporting elements (Artan 1994a, 192). Melling erected yet another 

sahilsaray in Eyüp, this time for Esma Sultan, the daughter of Abdülhamid I (Fig. 

2, right). This palace, known as Valide Sultan Yalısı, later burned down and can 

only be traced in the album of lithographs, l’Orient by Eugene Fandin (Artan 

1994b, 209). The two-storied palace was situated below Zal Mahmud Pasha 

Mosque and had a central courtyard. It had been built to enjoy a view of the 

Golden Horn from its facade looking out over the sea. The Sultan’s Quarters 

(Hünkâr Dairesi) looked over the Golden Horn and had projections reaching out 

in three directions, each facade displaying pediments in the Empire style. The 

facade of the projecting mass had three-sectioned windows with rounded arches 

(Fig. 2, right). Underneath the projections of this palace built in the Empire style 

were porticos with marble columns and rounded arches. The two-story side wing 

of the palace was at a lower height and boasted of lattice casement windows and 

wooden buttresses (eli böğründe), thus displaying a traditional appearance (Fig. 
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2, right).  

  

Fig 1: Right: Ortaköy Defterdar Burnu Hatice Sultan Sahilsaray and Melling’s 

pavilion of masonry immediately adjacent. A. I. Melling Engraving (Eyice 1995, 

159). Left: Eyüp Beyhan Sultan Sahilsaray (Artan 1994a, 192). 

Mahmud II had a large palace built on the Çırağan coastline over the period 

1834-1841 (Fig. 2, left). Known as the “New Beşiktaş Palace,” this building was 

described by Julia Pardoe, a resident of Istanbul at the time, as being built by 

Mahmud II in a style that differed from Topkapı Palace in that this palace was 

open to the daylight and was intended to be constructed in the European style; it 

was designed by an Armenian master-builder (Çelik 2014, 155). In 1837, Mahmud 

II invited Helmuth von Moltke to the palace. Moltke provides important 

information about the New Beşiktaş Palace (the old Çırağan Palace) and the 

lifestyle adopted there. Moltke says that the New Beşiktaş Palace was no different 

than an ordinary wealthy European homeowner’s residence (Sakaoğlu 1994, 255). 

In his letters (1835-39), Moltke describes the palace as neither European nor 

Asian. (Saner 2013, 160). Thomas Allon says of the palace that the structures built 

by the sultan did not at all resemble any of the buildings that were built by 

previous sultans (Sakaoğlu 1994, 260). 
 

  

Fig 2: Right: Eyüp Esma Sultan Sahilsaray (Artan 1994a, 209). Left: Mahmud 

II’s sahilsaray, “Yeni Beşiktaş Sarayı” (New Beşiktaş Palace). Thomas Allom 

Engraving. Old Çırağan Palace (Eyice 1995, 160). 

Some parts of the palace are of stone, some of wood. It is commonly called 

“The White House” (Beyaz Saray) by the locals (Çelik 2014, 155). Created in the 

French style, the palace has removed itself from traditional Turkish architecture 

and, instead of an annexed single-floor pavilion and kiosks, consists of a single 

structure on an integrated plan. The palace is made up of three sections or wings 
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that stretch out along the coast and its sea-front facade has been decorated in the 

Empire and Neoclassical style (Çelik 2014, 155). The rows of columns on the sea-

front facade are striking to the eye. The entrance and middle wing of the three 

wings has a portico of Corinthian column capitals on a triangular pediment (Fig. 

2, left). This portico creates an imperial effect and accentuates the entrance to the 

Daire-i Hümayun (the Sultan’s Quarters) (Çelik 2014, 155). The facade displays 

rectangular windows. The sides of this wing contain windows with rounded 

arches. Pilasters have been set in-between the windows. On two sides of this 

central section, the lower floors of the side wings reveal a colonnade made up of 

Doric columns (Fig. 2, left). The arrangements on these wings display a garlanded 

crown in the Empire style above the windows of the upper floor. Some of the 

windows have triangular pediments above them. The three wings all have 

balustrades and a roof with parapets (Çelik 2014, 156). 

Another pavilion of the era of Sultan Mahmud II is Serdâb Köşkü, one of the 

structures that have survived from the Old Beylerbeyi Palace. Serdâb Köşkü is 

one of the pavilions of the wooden Beylerbey Palace and is of the character of a 

sahilsaray; it was built by Mahmud II in 1829. This Köşk as well as the Sarı Köşk 

(Yellow Pavilion) are in the Empire style. Because of the marble pool and 

fountains (selsabil) in its oval sofa, Serdâb Köşkü is also known as Mermer Köşk 

(Marble Pavilion) and was built to provide a cooler location for the palace in the 

summertime (Göncü 2013, 208). Both the interior and the facade decorations of 

the köşk have striking Empire type decorations. The building has a very simple 

facade and the plain profiles of the pilasters there as well as the empty cartouches 

beneath the window lintels have been designed in the Empire style. 

The interior of the large domed room known as Hünkar Sofası (Throne 

Room) at Topkapı Palace was renovated in the 18th century in the Empire style. 

The room belonging to Selim III at Topkapı Palace is impressive with its 

Neoclassical decoration (Eyice 1981, 170). On the walls of the Harem section of 

the Palace are rounded arches with keystones between surfaces separated by 

pilasters with Corinthian column capitals. The “kalem işi” adornments revealing 

cup motifs under folds of fabric (curtains) twisted on two sides underneath this 

area clearly reflects the Empire style (Eyice 1981, 170) (Fig 3). 
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Fig 3: Empire decorations on the walls of the Harem Section of Topkapı Palace 

(Eyice 1981, Fig 10). 
 

Another building where the Empire style was used in Ottoman architecture 

was Alay Köşkü (Procession Kiosk) in Topkapı Palace, commissioned by 

Mahmud II to Kirkor Amira Balyan (Eyice 1994,177). This structure was erected 

in 1810 on the edges of the walls along the palace road to serve as a place from 

which the sultan could watch the official military processions. The building is 

accessed by a wide ramp that passes through Gülhane Park (Fig. 4, left). The 

pavilion is covered by a wide-eaved onion dome that hovers over a polygonal 

(seven-sided) sultan’s room with two sofas on either side. The exterior 

ornamentation of both the polygonal room and the two sofas are divided by 

pilasters with Doric column capitals. Between them are rounded arches with large 

keystones that are decorated with systems of large acanthus leaves (Fig. 4, right). 

The exterior facade of the pavilion, which sits on stone consoles, is covered with 

marble slabs.  

Another pavilion or kiosk built in the Empire style is the Alay Köşkü 

(Procession Kiosk) that is known as Camlı Köşk (Glass Kiosk) or Pembe Köşk 

(Pink Kiosk) and located at Dolmabahçe Palace. The kiosk, jutting over the road, 

rises above a portico that consists of Corinthian columns with architraves (Fig. 4, 

left). 
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Fig 4: Right: Topkapı Palace Alay Köşkü (Procession Kiosk) (URL 1). Left: 

Dolmabahçe Palace Alay Köşkü (Eyice 1995, 160). 
 

Another important kiosk of the time is Mecidiye Kiosk, located in the fourth 

courtyard of Topkapı Palace (Fig. 5). The Kiosk was commissioned by Sultan 

Abdülmecid in 1859 to the architect Sarkis Balyan. This structure is the last 

sultan’s kiosk to be built as part of Topkapı Palace. It was used by sultans 

participating in the ceremonies held at Topkapı Palace as a reception venue or a 

retreat (Naza 1994, 316). 

Built on a rectangular plan, the single-story kiosk has been placed parallel to 

the sea on an east-west axis. It is made of limestone and was built on the spot 

where the Üçüncü Köşk (Third Kiosk) and Çadır Köşk (Tent Kiosk) had stood. 

Resting on the foundations of these old kiosks, all of the facades of the new 

building display windows and doors that are characterized by Serlio variations 

(Fig. 5). The sea-front side of the salon have Serlio-type windows on either end 

that have been designed to project outwards (Fig. 5). All of the facades have been 

divided modularly by pilasters set upon high pedestals. The molded and low 

arched windows rest on pilasters with Corinthian capitals that are decorated with 

acanthus leaves below. The acanthus leaves also decorate the keystones of the 

arches. The structure has been decorated in an eclectic style that is mostly 

reminiscent of Baroque and Rococo design and the emblems, rosettes, metopes, 

triglyph friezes and garland motifs also point to the Empire style (Tuğlacı 1981, 

285). Between the oyster-shell formed triglyphs beneath the eaves can be seen an 

abundance of acanthus leaves, rosettes and garland motifs. The Serlio type of 

doors stand under high arches and have rosettes adorned with acanthus leaves at 

their gussets. In the middle of the two short side facades is a huge cup motif lying 

in a semircircular niche that at first glance looks like a fountain (Fig. 6). There is 

a garland motif on the cup.  

The Clothes Room (Esvap Odası) at the northwest of the kiosk has been 

decorated in the Empire style. Above the arched entry to the structure and on both 

sides of the gate are garlands of flowers and apples, a motif that is typical of the 

Empire style (Fig. 6).  
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Fig 5: Topkapı Palace Mecidiye Kiosk (Left: Çoruhlu 2001, 555).  Left (URL 2).  

   

 

Fig. 6: Mecidiye Kiosk. Upper right: niches with the cup motif. Upper left: 

Doors in the Serlio form with rosettes at the gussets of the high arches. Below: 

Esvap Odası (Clothes Room) (URL 3). 
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AQUA STRUCTURES 

A group of structures that best reflects the principles of Empire design is the 

group of fountains and sabil (water dispensers). The common characteristic of 

Empire fountains is that the ornamental slab surrounding the fountain displays a 

rectangular frame, the inside of which is adorned with rosettes. The predominant 

motifs on the fountains are garlands, rosettes, crested cups, large acanthus leaves, 

laurel leaves, cups with acanthus leaves, tughuras, torches, vertically oval motifs, 

folds of fabric, radially patterned oval sun (şemse) figures known as “Sultan 

Mahmud’s Sun,” and corner pilasters. 

Cevri Kalfa Sıbyan Mektebi (primary school) along with its fountain, which 

are located on Divanyolu Avenue in Sultanahmet, are significant examples of the 

application of the pure Empire style to Ottoman architecture. The building was 

built by Mahmud II in 1820 to the memory of a woman of the palace, Cevri Kalfa. 

It is Istanbul’s largest sıbyan mektebi (primary school) (Eyice 1993, 461). The 

structure is an innovative one, both in terms of architecture and the features of its 

facade. The Ottoman sıbyan mektep (primary school) was a two-storied structure 

that had a single classroom on the upper floor; the plan of the building includes 

ten rooms (Eyice 1993, 462). Covered completely by marble, the building has an 

adjacent fountain as in the old primary schools (Fig. 7).  
Made of two masses, the structure’s entrance is on the left of the main building; 

the entrance displays a rounded arch over it with keystones, characteristic of the 

Empire style. Over the entrance is an elliptic tughura characteristic of the era that is 

set into the inscription band. Covered with cavetto vaults, the facade of the building 

has been separated into modules of pilasters resting on high pedestals and with Ionic 

capitals. The fountain, which has only one facade, is again characteristic of the Empire 

style. The fountain has a rounded arch with keystones and surrounding the ornamental 

slab are motifs of rosettes at the corners of a rectangular stone frame. The slab itself 

displays large acanthus leaves reaching out to three sides on top of a vertically 

positioned garland motif. Folds of fabric (curtain motif) hang down over the garland. 

Above the rectangular frame is a crested cup on both sides of which there are again 

acanthus leaves hanging downward (Fig. 7, right). 

  

Fig. 7: Cevri Kalfa School and Fountain (URL 4). 
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Another fountain belonging to this era is in Yedikule, located at the 

adjacent wall of Küçük Efendi Tekkesi Mosque (Fevziye Mosque) and called the 

Fountain of Mahmud II. Exhibiting Baroque-Empire features, this fountain’s main 

body is oval and is topped by a curvilinear eave (Fig. 8, right). Composed of a 

circular mass, the fountain has sabils (water dispensers) in crested niches on either 

side. The oval-formed fountain’s stone slab displays an oval garland motif. There 

are fabric and curtain folds decorating this motif. In the same way, the two sabils 

on the two sides of the fountain are also adorned with the motif of decorative folds 

of fabric. 

  

Fig. 8: Right: Küçük Efendi Tomb (Eyice 1981, 4). Left: Beşiktaş Vişnezade 

Bezmialem Valide Sultan Fountain (Şentürk 1992, 110). 
 

Another important fountain of the same period is Bezmialem Valide Sultan 

Fountain, which was built for Bezmialem Valide Sultan, the wife of Sultan 

Mahmud II by his son Abdülmecid in 1839 in the district of the city that is known 

as Beşiktaş Vişnezade. Covered with marble, the plaza fountain has four sides to 

it and a stone basin resting on a gradually rising platform (Fig. 8, left). The slabs 

on all four sides are decorated with motifs of laurel leaves and beribboned 

garlands. Beneath the crested garland motif are two criss-crossing torches. Inside 

the garland is a large acanthus leaf. On two sides of the fountain slabs are pilasters 

with Tuscan column capitals. Under the attic or eave, on two sides of the central 

tughura of Sultan Abdülmecid are patterns of laurel and acanthus, laid horizontally 

(Ödekan 1994, 362). On the two sides of the faucets of the fountain and on the 

stone basin are rosette motifs circled by laurel leaves. 

TOMBS (TÜRBE) 

Another group of structures where the Empire style was applied were tombs 

(türbe). The most significant türbe of the era is that located on Divanyolu Avenue 

in Çemberlitaş, dated to 1840 and belonging to Sultan Mahmud II. The türbe, with 

its sabil and burial area (hazire) occupies an entire block of land. The road on 

which the türbe is located is Divanyolu Caddesi (Divanyolu Avenue), an exclusive 

avenue where enlightened Muslims lived. The sabil constructed at the garden wall 

of the türbe and hazire is the work of Garabet Balyan, according to some 

architectural sources, or of Ohannes Dadyan and Boğos Dadyan, according to 
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others (Eyice 1981, 172; Tuğlacı 1981, 159; Akın 1994, 263).  

The sabil, which is the most striking representation of the Empire style, is 

very plain but covered in marble, a symbol of aristocracy. The octagonal plan of 

the türbe rises on a marble base. The monumentality of the mass of the türbe points 

to the Empire style. Lifting the steps of the structure from off the ground is a 

technique that echoes a western approach that entered the world of the Ottomans 

as from the eighteenth century. Every corner or surface of the octagonal türbe is 

bordered by pilasters with capitals that are a more stylized version of the 

Corinthian/Composite order. They extend on either side of each corner, from the 

attic underneath the eaves down to the lower moldings (Akın 1994, 264) (Fig. 9). 

Between the pilasters are rounded arches with moldings and large keystones, 

characteristics of the Empire style. Inside the arches are windows with iron grills. 

The grills display elements of Empire design. Above the rounded arches with 

moldings are empty rectangular cartouches. On the level of the imposts of the 

window arches is a band of moldings that contains a palmetto frieze and surrounds 

the entire tomb, including the pilasters. Beneath the exterior eave of the tomb with 

its frieze are reliefs of a shield with two swords on both corners of the attic. Flames 

from torches rise above from the shields. Between the shields can be seen a motif, 

placed horizontally in the characteristic Empire style, that is composed of 

vegetation and a large rosette in the middle. The drum of the lead-plated dome has 

been drawn back (Fig. 9). The crescent on top of the dome radiates the words “The 

Sun of Sultan Mahmud.” As a characteristic of the era, the dome has a coffer 

system on the inside and these carry rosette motifs with torch motifs in-between. 

The motifs can be found on the pilasters outside the türbe as well. On the drum of 

the dome are rounded arches with keystones of plaster decorated by torches, 

emblems, garlands and beside these, baskets of flowers representing the wellbeing 

and celebrations of the population.  

 

Fig. 9: Türbe, sabil, fountain and tomb of Mahmud II (Özgüven 2003, 357). 
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The second group of most important structures is the group of sabils, which 

have been built against the wall surrounding the burial spot projecting out into the 

road (Özgüven 2003, 358). The circular plan (monopteros) of the marble-covered 

sabil has been built to resemble an antique temple it has columns with Tuscan 

capitals in the front (Eyice 1981, 172) (Fig 9). There is a plain architrave over the 

columns. The dome over the sabil has no element of ornamentation.  

The fountain belonging to the kulliye is at one end of the burial place (hazire) 

(Fig. 9). Known as the Küreli Çeşme (Spherical Fountain) or Küre-i Arz, this 

fountain sits on a square base and its square-formed body displays a globe that 

symbolizes firm adherence to the principles of the French Revolution that honors 

loyalty, science and intellectual enlightenment (Akın 1994, 265; Özgüven 2003, 

358).  

The Empire style has also been used on the walls surrounding the hazire 

(burial ground). The garden walls of the hazire are crowned with rounded arches 

with large keystones, which rest on pilasters (Fig. 9). Inside the arches on the 

upper section are iron grilled windows from which sun beams radiate, an element 

that represents the sultan and is known as “The Sun of Sultan Mahmud) (Fig. 9). 

On the walls surrounding the hazire, there are two gates, one between the turbe 

and the sabil, he other between the sabil and the fountain (Fig. 9). The gates reach 

over the walls surrounding the hazire and in this sense, are reminiscent of a portal. 

The design of both gates are the same and both rounded arches with keystones 

over them. The upper part of the gate arch display the sun rays called the “Sun of 

Sultan Mahmud” as in the other arches of the surrounding walls. On the lower part 

of the gates that are made of two iron wings can be seen the shield motifs seen in 

the attic of the türbe (Akın 1994, 264).  

Another Empire-style türbe of Ottoman architecture outside of the strictly 

Empire türbe of Mahmud II is the Türbe of Nakşidil Sultan, built in the Empire 

style in 1818. Built for the wife of Abdülhamid I, the mother of Mahmud II, 

Nakidil Sultan, this türbe in Eyüp actually exhibits a strong Baroque influence 

(Eyice 1981, 166). Empire-style elements have also clearly been used in the 

structure. Displaying a mixture of Baroque and Empire styles, the design of the 

facade of the two-story building encompasses round arched lunette windows with 

moldings on the lower floor and Baroque-designed oval windows with fabric folds 

on top, reminiscent of the Empire style (Fig. 10). The interior decoration of the 

türbe also reveals elements of Empire design. The Baroque S and C curlicues on 

the walls and the drapery folds between acanthus leaves, the crested and ribboned 

cups, the low-set round arched lunette windows with moldings and keystones and 

the pilasters with Tuscan-Ionic capitals in-between are clearly representative of 

the Empire style (Fig. 10).  
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Fig. 10: Nakşidil Vâlide Sultan Türbe (Tomb) and its interior (URL 5, 6). 
 

Another group of türbes in which the Empire style was implemented in this 

era is the group of open türbes, among which can be shown the examples of the 

Tomb (Türbe) of Aşçı Ahmed Dede Türbe, the tomb of Abdurrahman Nafiz Pasha 

at Yenikapı Mevlevihanesi (Mevlevi Lodge) and the tombs of İsmail Rusuhi 

Efendi and Galib Dede at Galata Mevlevihanesi (Tanman 2013, 215-224; 2013a, 

467). Built completely of white marble, these tombs have pilasters with Tuscan or 

molded capitals and molded rounded arches that reflect the Empire style. 

MOSQUES 

The Empire Style was used to a lesser extent in mosques in Ottoman 

architecture. The religious structures of the era employed an eclectic rather than a 

purely Empire design. The most significant religious building of the times is 

undoubtedly Nusretiye Mosque. Mahmut II named the mosque Nusretiye, 

meaning “holy victory,” to commemorate the abolishing of the Janissary corps 

(Eyice 2007, 267). The structure was built in 1826 by Krikor Amira Balyan. In 

front of the pendentive domed square prayer hall is the late-comers’ portico in the 

middle and to its right, rising above a rewaq, the hünkâr kasrı (kasr-ı hümayun, or 

Sultan’s pavilion). On the left, again standing on the rewaq is the structure where 

the sultan’s gallery is situated. This plan is reminiscent in design of the plan of 

Üsküdar Selimiye Mosque.  

The structure reveals an eclectic style that appears to carry a more intensive 

Baroque character but with details in the Empire style (Eyice 2007, 275). The oval 

or beyzi domes over the latecomers’ portico, the convex supporting buttresses in 

the form of pilasters above the drum of the domes, the onion-domed weigh towers, 

the concave-convex cornices of the dome’s drum, the acanthus leaves on the 

minaret balconies and the imperial stairs are in the Baroque style. The 

muvakkithane (timekeeper’s area) and the curved cornices of the sabil (water 

dispenser), the floor cornices with thick moldings and a inverted console 

composed of a single acanthus leaf are other elements of the Baroque style. The 

imperial stairs of the mosque constitute another Baroque effect. 
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The arches of the latecomers’ portico of the structure are rounded, have 

keystones, and are decorated with large acanthus leaves (Fig. 11). The hünkar 

kasrı (kasr-ı hümayun, or sultan’s pavilion) rising over the rewaqs and the rewaq 

arches of the sultan’s gallery (mahfil) have flat keystones on rounded arches, all 

reflective of the Empire style. The column capitals on which the rounded arches 

of the latecomers’ portico stand are decorated with garland motifs. The rounded 

arches of the hünkâr kasrı (kasr-ı hümayun), or sultan’s pavilion, and the hünkâr 

mahfil (gallery) rest on columns with capitals with plain profiles. The surfaces of 

the rewaqs and the balustrades of the latecomers’ portico are decorated with 

garland motifs that point to the Empire style. The arches of the exterior side 

rewaqs beneath the hünkâr kasrı (kasr-ı hümayun or sultan’s pavilion) and hünkâr 

mahfil (sultan’s gallery) also have rounded arches ornamented with plain 

keystones. The window frames, built of cut stones, as well as the lower floor of 

the hünkar kasrı (kasr-ı hümayun or sutan’s pavilion) and hünkâr mahfil (sultan’s 

gallery) sections with their Empire-style rounded arches are again covered with 

marble, a material so widely displayed as part of the Empire style. The windows 

looking out into the portico are plain-framed and rectangular and on top carry cup 

motifs inside arched cartouches with garlands on both sides (Fig. 11). 
 

  

Fig 11: Right: Nusretiye Mosque (Suner 1994, 106). Left: The Latecomers’ 

Portico and the arches of the Hünkâr Kasr and Hünkâr Mahfil (URL 7). 
 

On the structure’s facade are profiled suspended arches contoured with 

chains with tooth-shaped motifs on the inside and bearing large acanthus leaves 

and keystones (Fig. 12, right). Inside the suspended arches is an arrangement of 

four-story windows whose numbers decrease as they rise up. The round arched 

windows have keystones that display leaves emanating from vases (Fig. 12, right). 

There are acanthus leaves on two sides of the keystones as well. In the 

arrangement of windows on the bottom row, there are Tuscan pilasters with 

molded capitals. On the east and west sides of the structure are situated exterior 

side rewaqs that are covered with marble. The rounded keystoned arches of the 

rewaqs, as in the exterior side rewaqs beneath the hünkâr kasrı (kasr-ı hümayun) 

and hünkâr mahfil, sit on Tuscan columns with profiled capitals (Fig. 12, right).  
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The Empire style can be seen in the interior of the structure as well. The 

bottom windows on the east-west and south facades, as part of the four-story 

window arrangement, are plain-framed and rectangular and at the four corners of 

the frame can be seen rosette motifs set inside a square form (Fig. 12, left). Above 

the windows, inside the cartouches and shaped like rounded arches are motifs of 

acanthus leaves arranged in vases. The women’s gallery above the latecomers’ 

portico has a balcony that opens into another prayer hall with three arches, the 

middle one of which displays large and high acanthus leaves and keystones. There 

are garland motifs here again on the balustrade of this section. The pilasters 

between the arches also have molded capitals and are of marble. 

The mihrab in the structure projects outward, appearing circular on the inside 

but displaying a five-sided polygonal form on the exterior. Above the arch of the 

mihrab on the inside are cup motifs and patterns of acanthus leaves. On the 

exterior of the mihrab are pilasters with profiled capitals on each corner. Between 

the pilasters, on top of rounded arches with keystones can be seen keystones 

carrying acanthus leaves. 
 

  

Fig. 12: Right: Facade and exterior rewaq of the sultan’s pavilion (hünkâr 

kasrı) (URL 9). Left: Interior of Nusretiye Mosque (URL 8).     
 

Another religious structure that embodies the features of the Empire style of 

the era is Dolmabahçe Mosque. Situated at the south of Dolmabahçe Palace, this 

mosque was commissioned by Bezmialem Valide Sultan, the mother of Sultan 

Abdülmecid. It was built by the architect Garabet Balyan in 1855, echoing the 

layout plan used in Nusretiye Mosque. In front of the prayer hall that is covered 

with a pendentive dome set on a square plan of 25x25 m, stands a wing that houses 

a latecomers’ portico (son cemaat yeri) in the center, with the sultan’s pavilion 

(hünkâr kasrı or kasr-ı hümayun) on the right and the sultan’s gallery (mahfil) on 

the left. The square plan of the harim or prayer hall has corner walls at each point. 

The corner walls are joined together by suspended arches. Thus, the four facades 

of the building are formed in the manner of curtain walls by means of the infilling 

of the suspended arches (Fig. 13). Above the corner walls are decorative weigh 

towers. In terms of structure and plan, the mosque resembles the Nusretiye 

Mosque and its ornamental elements are predominantly of the Empire style. The 

four facades of the building display the same arrangement. Each side is divided 

into three sections that are separated by profiled sashes. The wrought iron network 
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of windows on the bottom, with their keystoned rounded arches in the Empire 

style, have two-story, molded but empty cartouches that also point to the Empire 

trend. The rounded arches rest upon Empire-style pilasters with profiled capitals. 

On the second story of the facade can be seen windows with the Serliana motifs 

that are the favorite design of the Balyan Family (Fig. 13). On the top section of 

the facade is again an element used by the Balyan Family in their structures, a 

semi-circular, three-part window that is known as a “Palladian window,” named 

after the Italian Late-Renaissance architect Andrea Palladio (Fig. 13). An element 

of Empire style that strikes the eye here is the band of rosettes and acanthus leaves 

on the drum of the dome (Fig. 14, center). 

The exterior of the latecomers’ portico of the structure is also a two-storied 

construct displaying Empire decorative elements. The upper level of the exterior 

of this portico has molded round arches with pilasters in-between that carry 

profiled capitals. On the lower floor are profiled rounded arches with pilasters that 

do not have capitals (Fig. 14). The hünkâr kasrı and hünkâr kasrı facades have 

been decorated in the Neoclassical style. The garland motifs underneath the caps 

of the minarets are elements of the Empire style (Fig. 14, right). The muvakkithane 

(time-keeper’s area) adjacent to the structure has been decorated in the Empire 

style. On each face of the structure, with its octagonal plan, are molded round 

arches with keystones that carry acanthus leaves (Fig. 14, right).  
 

  

Fig. 13: Dolmabahçe Mosque (URL 10, 11).      
 

One of the religious structures in which very little of the Empire style has 

been adopted is the Yenikapi Mevlevihane (Mevlevi lodge) that was renovated by 

Mahmud II twice, once in 1816-17 and then in 1837-38 (Tanman 2013, 224) (Fig. 

15, right). The decorative program in this building is of a pure Empire style 

(Tanman 2013 224). The main ornamental repertoire used in the structure can be 

seen in the semahane (whirling hall) (Fig. 15, right). In the mihrab niche can be 

seen motifs of bouquets in vases on bases, reflecting the taste of the era of 

Mahmud II and beside them, folds of curtains with tasseled ribbons mirroring the 

Empire style (Tanman 2013a, 466). 
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Fig. 14: Right: Minaret (URL 14). Center: The band of rosettes and acanthus 

leaves on the drum of the dome (URL 13). Left: Dolmabahçe Camii 

Muvakkithanesi (Time-keeper’s area) (URL 12). 
 

The main entrance to the Galata Mevlevihane and its adjacent sabil-library-

fountain form a group that includes the open türbes of the family of Halet Efendi, 

one of the important personalities of the era of Mahmud II (Fig. 15, left). There is 

a tughura of Mahmud II inside an oval medallion over the mevlevihane’s main 

gate, which has rounded arches with keystones (Tanman 2013, 218). The entrance 

facade of the building is covered with marble with pilasters carrying Tuscan 

capitals under and over which are pilasters without capitals or bases. The fountain 

slab is decorated with a rectangular frame adorned at the corners with rosettes and 

the oval medallion at the center has been tied with a ribboned frame that is true to 

the Empire tradition. 

  

Fig 15. Right: Yenikapı Mevlevihanesi (URL 15). Left: Galata Mevlevihanesi 

(Tanman 2013, Fig. 4,12). 
 

RESIDENTIAL ARCHITECTURE 

Another group of structures in which the Empire style was used in Ottoman 

architecture consists of residential architecture. The nineteenth century is a period 

in which residential architecture was very much influenced by the Empire style. 

This period is characterized by simplicity in facades and an intense interest in 
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symmetry. Curved surfaces were employed to a lesser extent. Projections are also 

seen less. The Empire style makes itself known in the simplification of facades, 

three-sided balconies, and a diminishing in projections and ornamentation (Günay 

2017, 106). Pilasters with Tuscan-Doric column capitals can be seen at the corners 

of houses. 

Characteristics of the Empire style that influence facade design can also be 

seen in residential buildings. Windows with rounded arches and plain or Empire-

influenced three-sided balconies at the ends of the sofa with their balconies on 

either side with posts and wooden balustrades are major features of the 

configuration of facades. A characteristic feature of the era is rectangular windows 

of plain wood in the guillotine style. Besides the use of an arrangement of single 

windows, the construct of symmetrical double-windows are also features seen on 

building facades. Pilasters with Tuscan capitals are more abundantly seen. 

Building eaves are narrower and covered with wood on the outside. Skylights are 

abandoned. Sofa windows have rounded arches. Above the windows are 

triangular or semicircular pediments that reflect the Empire influence (Günay 

2017, 106). A new element of ornamentation used on facades as a mark of the 

Empire style is the double-arch motif that adorns the area underneath the 

windowsills. Mutules are covered with wood and turned into voluted consoles. 

In the interior of the buildings, planters that display paintings of scenery, 

trains or ships replace the niches inside the walls that hold cabinets. Flowers, 

garlands, acanthus and laurel leaves created in the plaster relief style (malakari) 

and radiating medallions, tughuras, weapons, flags and torches in emblems and 

musical instruments are all parts of the decorative repertoire of the period (Günay 

2017, 106). Entrance to the rooms is not from the corners but through double-wing 

doors. Towards the end of the period, chamfered doors are completely abandoned. 

The rooms are divided according to their respective functions, such as for 

sleeping, eating or sitting. The numbers of benches (sedir) and closets in the rooms 

have been reduced and chairs have entered the home decoration scheme (Günay 

2017, 106). The hearths in the mansions have been removed and tiled stoves have 

been put in their place. Another element predominating the interior decoration of 

the era is what is called selimi, a rectangular frame made of thin plaster laths that 

contain reliefs of images of flowers, bouquets and vases (Günay 2017, 107). 

It was these western-influenced architectural and decorative elements that 

Istanbul’s leading statesmen, wealthy citizens and aristocrats used in their houses 

in the 18th and 19th centuries. The large waterfront houses and mansions of the 

period was typically characterized by a central sofa and an elliptic (beyzi) middle 

sofa. Sedad Hakkı Eldem writes that the oval-elliptic sofas of the era of Selim III 

were also in widespread use in the time of Mahmut II (Eldem 1954, 145; 1984: 

98). Starting from this period, houses and mansions begin to resemble each other 

more, both in terms of plan and dimensions. Aspiring to adopt a plan and character 

in one’s house that could be associated with the looks of a mansion became a 

virtual status symbol (Eldem 1954, 145).  

One of the most prominent residential examples of the period is the mansion 

Köçeoğlu Köşkü, located at Bekâr Çıkmazı, Çengelköy. Dated to the beginning 
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of the nineteenth century, the plan of the structure features a middle sofa that is of 

the beyzi (oval) form, true to the fashion of the times (Fig. 16, Right). Besides the 

rooms at the four corners of the sofa, there are two sets of two rooms on each side 

of the broad axis of the sofa, and along the other axis (on the long side) are two 

sets of two iwans facing each other. One of the iwans is a sofa with stairs. Another 

important example of a residential building of the era is the waterfront residence 

(yalı) of the Egyptian Princess Rukiye, known as Mısırlı Prenses Rukiye Yalısı 

and located in Kanlıca. Built in the 19th century, this structure’s layout also 

features an oval middle sofa (Fig. 16, Left). Another yalı of the 19th century, 

Hasip Paşa Yalısı, has the typically Empire-style beyzi (oval) sofa (Fig. 16, 

Center). The building dates back to the era of Mahmud II and has apartments with 

corridors set into its four corners (Fig. 16, Center). The corridors separating the 

middle sofa from the rooms was a style that was widely favored in the time of 

Mahmud II (Kuban 1994, 233). The organization of the facade is also an element 

that reveals the Empire style. The ends of the iwans in the structure have been 

designed in curvilinear form in the Baroque style. 

 

 

Fig. 16: Right: Çengelköy Köçeoğlu Kiosk (Eldem 1954, Fig. 207). Left: Kanlıca 

Mısırlı Princes Rukiye Yalı (Eldem 1954, Fig. 209). Center: Hasip Pasha Yalı 

(Eldem 1954, Fig. 225).  
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CONCLUSION 

The Empire style was introduced into Ottoman architecture at the beginning 

of the 18th century and soon appeared in many different types of structures. The 

Empire style was predominant in the approach to ornamentation in this period and 

was striking in its monumentality, revealed in both layouts and the organization 

of mass elements. This was a time in which traditional Ottoman plan typologies 

were used in layouts but accompanied by novel Empire-style decorative programs. 

It can be seen that the artistic elements borrowed from the west were rather 

synthesized with a more classic Ottoman architectural style, an effort being made 

to adapt the Empire form into Ottoman design, resulting in a unique interpretation 

of the Empire style in Ottoman architecture.  
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INTRODUCTION 

Climate change is a phenomenon that have been tracked closely since the 21st 

century with serious concerns about its effects both in global and regional sense. In 

many studies conducted on this subject so far, its physical, environmental and 

socioeconomic effects have been studied in detail. It is projected that the relevant 

studies on the topic will become varied and increase in number considering the 

developing technology and existing discussions. This study aims to propose a 

floating structure as a sustainable architectural design for the coasts of Istanbul, based 

on the research and findings on climate change in the fields of geography, 

engineering, practice of law, social and natural sciences. Correspondingly, Istanbul, 

chosen as a land reclamation/working area today, is a city of cultural heritage and is 

home to a quite intense urbanization as seen in other mega cities around the world, 

which, accordingly, leads to a dense coastal population. Besides, it is expected that 

the climate change may increase the value of coastal areas with rising temperatures 

and sea levels in Istanbul. 

In this study, a structure in industrial design and architectural cross-section was 

designed by putting forward the necessity of a floating structure to meet the 

requirement of space in coastal areas. The designed structure has been brought 

together, combining both quality and flexibility to respond to various urban functions 

by taking into account the submarine life, aquatic ecosystem, land ecosystem and 

transition ecosystem. 

1. Global Effects of Climate Change; 

Following the 20th century and the industrial revolution, mega cities which are 

heavily clustered by both industrial and urban activities have emerged across the 

world due to the use of new technologies and population growth. We have been faced 

with carbon emissions and environmental problems caused by the intensity of 

human-induced activities. By the nature of the earth, some cases of climate change 

repeating in certain periods or occurring due to anthropological reasons are regularly 

experienced. All these facts have led to a search for solutions to environmental 
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problems. The climate change convention (Bodansky 1993), being one of the most 

important of all the relevant searches, defines climate change as global climate 

change that occurs as a result of natural climate events that can be observed through 

different periods of time, as well as human activities that directly and indirectly 

change the composition of the atmosphere. The greenhouse effect in the atmosphere 

has been enhanced due to the increased human-induced activities, (Türkeş et al. 

2000), fossil fuel preference, spread in land use, industrialization, increased 

greenhouse gas emissions and urbanization, resulting in the surface temperature rise 

on the Earth. In the climate models studied on a global scale, it is projected that the 

average ground temperature will rise between 1- 3.5°C by 2100, and the sea level 

will rise between 15 - 95 cm. From the 19th century until 1996 (Mintenbeck 2020), 

the ocean volume used to rise with an increase of about 10- 25 cm in global mean 

sea level. 
 

 

Figure 1: Observed and modelled historical changes in the ocean and cryosphere 

since 1950, and projected future changes under low (RCP2.6) and high (RCP8.5) 

greenhouse gas emissions scenarios (Mintenbeck 2020). 
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In the continuation of all this information, as a consequence of the observations 

and measurements carried out between 2006 and 2015 for the IPCC's "Special Report 

on the Ocean and Cryosphere in a Changing Climate (SROCC)", it is now accepted 

as a definite scientific fact that ice sheets and glaciers have been losing mass 

worldwide. This suggests that the rates and magnitudes of change in the cryosphere 

will increase further in the second half of the 21st century under the scenario of high 

greenhouse gas emissions. The projected reduction in glacial mass between 2015 and 

2100 (excluding ice sheets) ranges from 18 ± 7% (probable range) for RCP2.6 to 36 

± 11% (probable range) for RCP8.5, with a contribution of 94% to the sea-level rise. 
 

 

Figure 2: Extreme sea level event. (Mintenbeck 2020). 

 

Changes in the ocean and cryosphere have been under observation since 1950s. 

It is a known fact due to (Mintenbeck 2020) the projected future changes under low 

(RCP2.6) and high (RCP8.5) greenhouse gas emissions scenarios studied within the 

scope of this information that sea levels are highly projected to rise, and only the 

mean level may vary. Between (1902–2015) and (2006–2015) the rate of sea level 
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rise increased 2.5 times and it is certain that anthropogenic forcing has been the 

dominant cause of global mean sea level rise since 1970. The sea level rise does not 

have the same impact globally. The sea level rise can show an average of ± 30% 

regional variations. These variations may be greater in metropolises such as Istanbul, 

where human activities are densely present. Due to projected global mean sea level 

(GMSL) rise, local sea levels that historically occurred once per-century (historical 

centennial events, HCEs) are projected to become at least annual events at most 

locations during the 21st century. 

It is stated in the IPCC report (Mintenbeck 2020) that global mean sea level 

(GMSL) has increased and the relevant rise is gradually accelerating. Results from 

tide gauges and altimetry observations show that the predominant cause of mean sea 

level rise since 1970 is anthropogenic. Within the scope of all forecasting models 

(RCP2.6 and, RCP8.5), the risk level of coastal ecosystems around the world is 

expected to significantly increase by 2100. In particular, this situation is projected to 

further limit habitat suitability as a result of rising sea levels and temperature, loss of 

calcified species, decreased biodiversity, and increased storms. According to the 

models, it is stated that the loss of land on the land side with the rise of sea level will 

have a greater negative impact on the diversity of species in terrestrial life in narrow 

coastal strips with steep topography and human-driven modifications. Besides, it has 

been demonstrated that a rise in sea level can reduce the depth limitation of waves, 

and thus waves approaching the shore may have more energy (Barnard et al. 2014; 

Arns et al. 2017). Therefore, it is important to include wave effects for coastal 

adaptation and planning, and sea surface mobility and variability as lateral load 

should also be well calculated in the search for solutions for coastal problems. 

Vegetative coastal ecosystems protect the coastline from storms and erosion and 

help buffer the effects of sea level rise. Approximately 50% of coastal wetlands were 

lost in the past 100 years as a result of the combined effects of local activities, rising 

sea levels, warming and extreme climate events. Impacts of sea level rise on coastal 

ecosystems include habitat shrinkage, geographic migration of relevant species, 

decrease in biodiversity, and loss of ecosystem functionality. For instance, warm-

water coral reefs and rocky shores being affected by extreme temperatures and ocean 

acidification, dominated by dormant, calcifying organisms such as corals and 

mussels (i.e. those forming shells and skeletons) is a well known fact. Marine 

heatwaves have resulted in increased frequency of large-scale bleaching of coral 

events that have caused reef degradation around the world since 1997, and recovery 

takes more than 15 years when they occur. Prolonged high ambient temperature and 

dehydration of organisms are known to pose a high risk to rocky coastal ecosystems 

(Mintenbeck 2020). Coasts create transition in both land and sea ecosystems, 

continuing through an ecological balance. It seems that the effects of the change that 

we know is very likely to happen should be reduced and it is highly required to adapt 

a design approach that respects the coastal ecosystem. 

2. Regional Effects of Climate Change; 

Sea level rise is not globally uniform and varies regionally. Contributions of 

thermal expansion, ocean dynamics and land ice loss will generate regional 
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departures of about ±30% around the GMSL rise. Differences from the global mean 

can be greater than ±30% in areas of rapid vertical land movements, including those 

caused by local anthropogenic factors such as groundwater extraction (Mintenbeck 

2020). Due to the global nature of the effects of climate change, measurements and 

reports are generally published at worldly scale. There are also studies carried out at 

local scales. Measurements made on our coastal line in one of these studies (Demir 

et al. 2008) show that the sea level rises on the order of 3.8-7.7 mm/year, with an 

average annual increase of 6mm, are compatible with international measurements. 

 

Figure 3: Data of sea level rise in recent years in Turkey (Demir et al. 2008) 

When the climate change projections made with global climate models are analyzed, 

it is seen that they do not provide sufficient information at sub-regional scale due to 

their low resolution. Statistical downscaling techniques are effective in increasing 

the resolution of these projections in regions where climate parameters show 

relatively similar distribution (Şen et al. 2013). However, in regions with high spatial 

variability, they may not set forth a desired performance. In such cases, dynamic 

downscaling techniques are preffered to be used. The most important disadvantage 

of this technique is that it requires a lot of computing power compared to the 

statistical method. Only few simulations carried out with dynamic downscaling 

techniques are available for Turkey (Sen et al. 2013). 

At TUCAUM 2016 International Symposium on Geography (Demircan et al. 2017), 

according to the RCP4.5 and RCP8.5 scenarios stated in the IPCC reports, the 

sequential projections on "Climate Change for Turkey" made, using the regional 
climate model set forth to what extent the temperature rise may affect Turkey, located in 

the Eastern Mediterranean basin, being the most vulnerable regions to climate change. 
In addition to the global findings on climate change, the analyzes on the monthly 

mean minimum and maximum temperatures from 1935 to 2018 made by assessing 

the Kadıköy pier meteorology station data at Istanbul scale proves the temperature 

rise. This trend of rising temperature is also observed in the data of other 

meteorological stations located in Istanbul. 
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Turkey's western coast is densely populated. It is projected that in this region 

where Istanbul is located, the precipitation will decrease due to the temperature rise. 

This change expected to occur in Istanbul is a sign of its transformation into a 

Mediterranean climate. Although the rise in mean temperature positively affects 

some factors such as tourism, heat waves are predicted to negatively affect lives of 

living beings due to drought and the need for cooling will increase energy 

consumption (Şen et al. 2013). In the light of this information, it is stated that the 

Mediterranean climate will shift further north and, in this case, the climate of Istanbul 

will have the characteristics of the Mediterranean climate. Rises in temperature and 

sea level and reduction in rainfall are expected to alter the coastal use, leading to a 

decrease in water resources. 

It is estimated that between 2000 and 2030, there will be an increase of 1.2 

million m2 in the acreage of urban areas (UN-Habitat 2015). This causes a need for 

further expansion in cities such as Istanbul, whose geographical boundaries are 

mainly made up of coasts. It was presented in the 5th assessment report of the IPCC 

that urban conditions increase the severity of the effects of climate change and have 

significant impacts on many areas from infrastructure systems to public services, 

from the built environment to the ecosystem. 

Depending on the rise in mean sea level caused by climate change, it is expected 

to be more strongly felt in the lowlands where the world's largest cities are densely 

located. Although coastal settlements with an altitude below 10m above sea level 

constitute only 2% of the total land, they accommodate 10% of the total population 

and 13% of the total urban population (UN-Habitat 2012). This situation corresponds 

to a larger ratio at Turkey and Istanbul scales. 

Coastal erosion caused by sea level rise and storm surge pose a significant risk 

for these cities. Any damage on all elements in the coastal zone may cause serious 

economic losses. In addition, the overflow of salt water towards the inner parts causes 

the salinization of ground water resources and soil, seriously undamaging coastal 

vegetation and ecosystems. 

It is predicted that a rise of 0.5 m in sea level will increase the exposure of the 

population three times and the assets ten times (Revi et al. 2014). 

Coastal ecosystems protect cities against the risk of storms and floods. Cities 

with high lands and water degradation that are under the pressure of both 

urbanization and climate change naturally become more fragile (UN-Habitat 2012). 

IPCC reports emphasize that coastal settlements are projected to be affected 

more by climate change. Istanbul has a coast with the Marmara and the Black Sea, 

The length of the coastline of Istanbul is approximately 452 km, and the average 

height is 36 meters. Approximately 10% of the urban population live within 1 km 

from the coast, and 90% live within 10 km (Karaca and Nicholl 2008). 

Along the coastline of Istanbul, there are residential, commercial and industrial 

areas, public buildings, gas stations and military facilities, as well as important ports, 

shipyards, and filling facilities of petrochemical companies and important historical 

buildings such as Dolmabahçe Palace, Ortaköy Mosque, Beylerbeyi Palace and 

Yalılar. 
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Table 1: Potential Effects of Global Warming (Doğan and Tüzer, 2011; Gülbahar, 2008). 
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As the natural coastal borders of Istanbul became denser with the effect of 

rapid urbanization after 1950s, almost all Marmara Sea coasts became a filling 

coastline of 3km2. It is vulnerable to sea level rise, storm and flood risks that may 

occur on the coastline due to the fact that the landfills take up too much space 

(Döker 2012; Kurt 2016; Özkan et al. 2015). 

In this study, which comparatively analyzes the possible damage to cities due 

to rising sea levels, based on the extreme values determined according to RCP 8.5, 

being the IPCC's most pessimistic scenario projecting high carbon emission, value 

at risk (VaR) and expected shortfall (ES) were calculated. The mean annual 

shortfalls that were calculated for Istanbul is predicted to reach $9806 million by 

2100. While Istanbul ranks second after Rotterdam in 2030 in the ranking of cities 

according to the size of possible shortfalls; In 2050, the city is projected to rank 

first with seven times increase in the cost of shortfall and stays at the top of the 

list for the following years 2070 and 2100 (Abadie et al. 2016). When analyzing 

the potential effects of global warming in 8 sections, Rising Sea Levels and 

Coastlines becomes our priority, which is subsequently followed by other factors 

(Energy, Human Health, Tourism, Agriculture, Natural environment and Species, 

Water Resources, Forests). It is also necessary to evaluate the protection of coastal 

ecosystems in terms of agriculture and fisheries (Şanlı 2017). It is important to 

consider these factors in the phase of design study for coastal use. 

While there was a decrease in the biological capacity of the species between 

1961-2012, the Ecological footprint increased approximately 39% of the total 

ecological footprint consists of carbon capture footprint (WWF 2012). When the 

fossil fuel emission is evaluated in terms of both transportation and production 

processes in the country, we can assume that it is densely present in Istanbul, 

which makes the projects that include any measures to ensure protection from 

climate change and reduce its impact as much as possible important. 

In response to rising sea levels, it is stated on the book titled "OECD 

countries' approaches to tackling coastal risks (OECD 2019) that beyond 2100, 

sea level will continue to rise for centuries and will remain elevated for thousands 

of years even if greenhouse gas concentrations stabilize in the 21st century. 

Projections, made regarding rising sea levels depending upon climate change, 

has demonstrated that coastal examination of the legislation related to the scale of 

Turkey with the definition and importance of these cases is required to be 

analyzed. 

The definition of the coast, coasts being open to benefit of all and how to 

benefit from it are stated on the Turkish Coastal Law No. 3621 and the Bosporus 

Law No. 2960. It is forseen in line with the current legislation that designs and 

implementations that will both ensure protection from the effects of climate 

change and contain a variety of use functions can be carried out. 

3. Analysis of Coastal Use: 

Global mean sea level is rising at a faster rate. Coastal ecosystems have 

certainly been affected by sea level rise, other climate-related changes in ocean 

and the negative impacts of human activities on the ocean and land. Coastal risk 
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is dynamic and increasing due to widespread changes in coastal infrastructure, 

community livelihoods, agriculture and survival. According to tidal and sea level 

measurement records, the global mean sea level has risen by about 10-25 cm 

during the last century from the end of the 19th century to the present, the 

interaction between the gradual change in mean sea level and ESL events such as 

tides, surges and waves have impacts on coastline. 

 

Figure 4: SROCC- IPCC, Sea Level Rise and Implications for Low-Lying 

Islands, Coasts and Communities (Mintenbeck 2020). 
 

In the IPCC 2019 report, Protection, Accommodation, Coastal-advance, 

Retreat and ecosystem-adapted solutions play important roles in such integrated 

responses to rising sea levels. In the models studied for climate change, 

appropriate solutions are suggested for settled city coasts such as Istanbul, and the 

abandonment/migration option is not available. 

3.1. The most common application for coastal areas; the use of land 

reclamation: 

In addition to the criteria for protection from the effects of climate change, 

land reclamation activities on coasts are frequently performed in Turkey, 

especially in Istanbul (Mintenbeck 2020). Due to anthropogenic factors, 

settlement, tourism, sports, recreation, transportation and economy-oriented 

coastal reclamation works that have been carried to have additional space have 

been on increase due to frequent attemps to get unearned income and pressures in 

the last century. 

Coastal reclamation is defined as acquiring new lands on coasts that are 

formed directly or indirectly from land to sea by human activities by means of 

methods of infilling, draining, floating platforms etc. (Turoğlu 2017). 

While it was aimed to have more greenery and transportation facilities with 

coastal reclamation activities on the coastline of the Marmara Sea on the Anatolian 

side of Istanbul, the need for piers was effective for reclamation activities on the 

coasts of the Bosporus and the Black Sea. It has been observed that the effects of 

anthropogenic interventions and related consequences on the Anatolian side of 
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Istanbul are not the same in every region. Besides, studies show that there will be 

an increase of 75% in the human population using the coastline (Uzun and Akyüz 

2019). It is predicted that physical activities on the coasts will gradually increase, 

and that great and rapid changes will take place. The geomorphological condition 

and development of the coasts, which may be affected by land and sea, lead to a 

faster development and change compared to other morphological units (Döker 

2012; Kurt 2016). 

In addition to the climate change causing a rise in sea levels (Güler 2020), 

the coastal study results show that a more critical water level than the highest can 

occur at any water level between the low and the high water levels. 

Climate change is expected to adversely affect coastal structures such as 

coastal reclamation spaces. It is recommended to design coastal protected areas 

well as a solution to a possible rise in mean water level. It is stated that in case of 

such an occurance, the coastal protection structure will need to be reorganized. 

Like the risks at the mean water level of the coasts, changes in the wind and sea 

waves should also be analyzed according to the region and the type of structure. 

(Laughs 2020). 

Borders between a sea and land changing according to season and climatic 

conditions and being permeable is the result of the natural and organic forms of 

these areas. Natural coastal borders also determine the functions of the area. The 

permeable surface between a sea and an area of settlement, on the other hand, 

means that the region is shaped as a coastal settlement; In this sense, it affects the 

orientation, silhouette, morphology and typology of the area towards the sea 

(Özkan et al. 2015). Artificial coasts, reshaped by human intervention, have a 

clear limit rather than this permeability. These areas have different functions (such 

as recreation/park, transportation, gathering purposes). A sharp line has been 

formed between the sea and the settlement expanding towards sea, with no 

permeability. 

In recent years, filling areas of large-scale have been created on the coastline 

of the Marmara Sea on both sides of Istanbul. The dimensions of the areas created 

in these examples creates a great disconnection between the sea and the city, with 

a physically-filled, impractical space. It is also observed that the these filled spaces 

do not serve the public, which is the primary duty of the coasts, thus they do not 

serve daily life (Özkan et al. 2015). 

The filling method applied on the coasts of Istanbul is neither for coastal use 

needs nor for mandatory measures, but it mainly serves the purpose of reducing 

the cost of excavation logistics, as well as the purpose of getting unearned income. 

Hence, these areas are way apart from the priority needs of the coasts such as 

functional benefits and climate change. 

In addition, the common benefits provided by IMM, public and commercial 

enterprises in the filling areas in Istanbul are highlighted, hindering the prohibition 

of reclamation. (Küçükakça 2014). 

Moda-Caddebostan region sets an example with its natural structure changed 

in terms of land acquisition through the filling technique on the coasts. In addition 

to benefiting from the coast, anthropological negative pressures have been 
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reduced, and ecological balance and sustainability have been ensured 

(Garipağaoğlu 2014). It can be assumed that the disadvantages of those areas of 

use created on the coasts with the filling method outweight the advantages. 

3.2. Use of floating architecture for coasts: 

Water has always been a bare necessity in a living habitat. The desire to be 

close to water in the settled life is based on economic reasons such as settlement, 

being close to food and trade, ease of protection and affordable cost of 

transportation. Over time, new functions were added to the existing list of 

functions such as sports, entertainment, events, tourism, museum/culture (Tartar 

et al. 2017). It can be said that the floating architecture can support the ability of 

humans to create a harmonious strategy against changes, being their most 

important characteristics, against negative environmental disasters and formations 

such as climate change and possible changes in sea levels that threaten human life. 

The phenomenon of floating architectural design is suggested as a flexible strategy 

that can be adapted for the formations that might affect the future of the world 

(Tartar et al. 2017). In line with the changing needs of the city, this understanding 

of flexible structures can be much more efficient. In the choice of floating 

structures, it should be recommended to use the movement and oscillation to be 

exposed on the sea for user comfort as an effective element in the design of the 

structure (Tartar et al. 2017). While designing a floating structure, a wide range 
of fields such as architectural design, marine technologies, construction technology, 

industrial product design and human biodynamics should be studied in detail. 
The floating architectural design process, with its mobile and flexible 

structure, provides the opportunity to develop strategies that can adapt to 

extraordinary changes. Besides, it is a widely preferred design method for it can 

respond to new functions and is a popular living space for its view and proximity 

to nature. However, the necessity of developing a new product design and 

improving the vibration factor in terms of human biodynamics and user comfort 

can be put forward as a criticism. The weakest part of the floating architecture is 

the constant exposure of the structure to the environmental movements such as 

waves, currents and wind caused by the swimming feature as lateral loads and 

these continuous movements may have result in conditions that will pose a threat 

to the human biodynamics, causing discomfort for the user (Colwell 1989). 

When successive and influencing formations are listed during the process of 

design of the floating architecture, modelling process can be created in parallel 

with the design process in the form of research, approaches, conditions, tools and 

implementation. The research, accepted as the beginning of the process, can be 

assessed within the framework of three interrelated; external-environmental, 

internal-computational and interdisciplinary factors. The uncertainty of 

environmental factors has a great impact on floating architectural design (Tartar 

et al. 2017). It is known that environmental factors are made up of various factors 

such as marine chemistry and biological effects, wave and current data, fittings 

related to ground and coastal characteristics, wind intensity, precipitation data, the 

relationship between gravity-structure, and weight of construction. 
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Internal factors may be listed as information about the construction, expert 

systems, rule-based decision mechanism, fuzzy logic and new product modeling 

applications. All these research factors are detailed with the contribution of 

various fields such as architecture, shipbuilding engineering, industrial product 

design, kinematics-human biodynamics and ergonomics. Research factors and 

parameters contain multiple uncertainties. The content of the article includies 

studies conducted on the sea coasts (particularly coasts of Istanbul), where the 

population is densely affected by the mean sea level rise, caused by climate 

change. Although the criterion level to be used does not change, there will be a 

certain level of shrinkage in the data. Nevertheless, as the high uncertainty will 

continue, the methods used in the evaluation of multiple uncertainties such as the 

fuzzy logic method (Zadeh 2008) have been analyzed. Considering that the most 

important parameters affecting floating architectural design are environmental 

criteria such as waves, wind and current that do not depend on the structure, upon 

consulting experts from different disciplines it was decided to adopt the 

environmental design approach for the design of floating architectural process and 

form the criteria with environmental design-oriented elements. 

It is important to analyze the external effects such as waves and wind on the 

design process, for they may threaten human health and safety in terms of their 

quantitative dimension and create discomfort during the use of floating 

construction. This plays an important role in not choosing floating structures. 

However, it is also seen that wave and wind movements can be turned into an 

advantage as long as right techniques are used (Cooper 2005). In addition, a 

structure exposed to movement at such density should be evaluated within the 

scope of mobile design criteria. Hence, it is considered that the floating structure 

is in relation with the impact areas such as binding, current, wave, wind, load 

transfer and form. The two basic lateral loads on the coasts accepted in the floating 

structure design for the prevention of climate change are waves and wind. When 

it is aimed to achieve user comfort, the wind factor affects the superstructure, the 

wave height, the side structure while the wavelength affects the form of the 

floating structure’s width. The mass/weight distribution in which these factors are 

expected to be present will create the balanced form. 

The Beaufort wind speed scale, which is an empirical measure, can be used 

to observe conditions of the factors such as wind and waves. In fact, Beaufort 

stated that wind speed decreases near the surface due to the slowing of air mass 

movements with present ground friction. Since the surface of a sea is flatter than 

the surface of land, the wind speed at the sea does not increase rapidly with the 

altitude as it does on land. 

The climate scenarios that are projected to be changed for Istanbul suggests 

that the floating design structure will be exposed to small ripples without foam on 

the sea surface, with a slight wind such as Beaufort force 1(Wind speed = 1.1-5 

km / hour, wave height 0.01m), with a clear direction due to the the drift of smoke, 

and the expected storm type, such as Beaufort 7-8 force (Wind speed = 62-74 km 

/ hour, wave height 5.5 m) is the case, waves breaking at mild altitude will cause 

fallout, prominent foams will be blown in the direction of the wind, significant 
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amount of water particles will be splashed in the air, small branches from trees 

may break off, the cars on the roads will wobble, and walking on foot will become 

seriously difficult. 

The result obtained from the product of the values of air density, wind speed, 

contact area m2 of the wind on the sea surface, sea surface drag coefficient, 

coordinate altitude can be used as an example of physical rating to calculate the 

potential effects of lateral loads (wind speed - wave size) (Tartar et al. 2017 ). 

Thus, it becomes necessary to consider these parameters during the phase of 

design. 

In all designs that have a buoyancy relationship with water, the waterline/ 

floating level is first to determine. The height between the sea surface and the 

ground which makes up the living environment should be agreed on by checking 

out the wave height contacting the floating structure. The freeboard can also be 

defined as in the minimum proximity to the floating structure above the sea line. 

The effect of the movement on the structure, created by the waves on the user 

comfort and the use of ground also play an important role in determining the 

height. It should be anticipated that the floating system adapts to the rising water 

level. The projection level 8.5, expected to be the highest in the geography, should 

be created in a flexible manner for the construction will be completed in advance. 

4.1. Assessment of Istanbul Coasts: 

The change caused by automobiles in transportation in the 20th century had 

a great impact on the structure of the city and city coasts. The sea, where Istanbul 

residents got familiar with through summer resorts and sea baths in the early 

periods, continued to serve as a source of beach activity later on. Coasts have 

always maintained their economic function and become potential areas for 

transportation and recreational activities (Yazgan et al. 1994). Due to the rapid 

increase in urbanization and the density of the population, the transportation 

network improved rapidly. This helped the transportation to the natural coastal 

and touristic regions of Istanbul become easy, which also led to an increase in 

demand. The coasts of Istanbul were subjected to coastal tourism and were 

occupied by the social facility areas of the public and private sectors in the 1970s 

(Özgünç 1998). As stated in the articles of regulations that we have analyzed in 

this article, the use of the coasts should be of public interest. However, the public 

interest can be further strengthened by the fact that not only the citizens benefit 

from top use, but also the construction may be used as a solution to climate change. 

Due to the pressure on the coastal areas and the land reclamation activities 

between Yeşilyurt and Florya, the second level residences in this region were 

disconnected from the city. Until the 2000s, the land reclamation activities 

destroyed the beaches and coastal summer resorts where urban dwellers lived by 

the sea (Yazgan et al. 1994). It is important that the coasts are evaluated and 

designed for the active use of the city dwellers. 
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Figure 5: Foresight map of the effects of the coasts in Istanbul province due to 

sea level changes based on the location and elevation characteristics 

(https: //sehirharitası.ibb.gov.tr) 
 

For its long standing history, Istanbul is one of the coastal metropolises that 

is rich in historical and cultural assets. There are 110 natural, 23 archaeological, 

22 urban and 69 mixed site areas in Istanbul. Most of the mentioned protected 

areas are located on the coasts (Dinçer 2011). For this reason, it is also important 

to protect the coasts in place. 

The distribution of population within the provincial borders of Istanbul is also 

a factor in variation of coastal use. Thus, it is predicted that more and more people 

will be affected by the mean sea level change caused by climate change in the 

region of the density. In the structural design to be developed for the region to be 

in the priority ranking in the study, 4 regions which are anticipated to experience 

a similar problem have been determined as follows; 

Region A: The European Coastline of the Marmara Sea, 

Region B: The Anatolian Coastline of the Marmara Sea, 

Region C: The Coastline of the Bosporus, 

Region D: The Coastline of Haliç (The Golden Horn).  

While determining these regions, physical and morphological features, as 

well as the planned functions requiring intensive use were taken into 

consideration. 

The geographical structure of Istanbul coasts is very diverse. All coastal types 

such as capes, bays, cliffs, slopes, beaches, reclamation areas, straits and estuaries 

are located within the city boundaries. It ensures that the work performed in 

Istanbul can be applied as a solution to all city coasts across the world. 

Formal structures that can be formed by hexagonal groupings derived from 

triangular slices are functional when the template-form work is carried out on the 

coasts of Istanbul, which adapts to the existing shape of the coastline on the sea 

and supports the creation of areas suitable for use on the sea. 
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Region A The Marmara Sea, 

European Side application example 

Region B The Marmara Sea, 

Anatolian Side application example 

  
Region C Bosporus application 

example 

Region D Golden Horn application 

example 

Figure 6: Template-form work of the coasts of Istanbul (https: 

//sehirharitası.ibb.gov.tr). 
 

As it can be seen in the works of planning on the map, it was agreed on the 

use of the system work consisting of hexagonal groupings derived from triangular 

shape, due to the fact that it adapts to various coastal forms and allows the variety 

and arrangement of functions to be undertaken by the floating structure. The 

geometry system to be used is suitable for modular construction. 
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Figure 7: Form work that will create the modular structure for the floating 

architecture. 

4.2. Assessment of Floating Structure for Istanbul Coasts: 

In general, there are two types of mechanisms that are floating on water and 

floating in air (Design aids for reinforced concrete to IS 456.1978). For this 

project, the investigation will be done on the fundamentals of floating mechanism 

for the structure to float on water. In human technology, we tend to design various 

types of floating structure to fulfill our needs either for transportation or living. In 

order to design a floating structure, the knowledge of floating and the 

fundamentals of floating system is essential. The common application of floating 

system is being applied in the existing floating structure like Cruise, floating 

house, pontoon, etc. (Srivatsan and Aravindha Babu 2007). 

Balance and Stability are of great importance for the groundwork that will be 

a floating structure at the sea connected to land. Stability refers to the tendency of 

the structure to revert to its original/appropriate state after being subjected to small 

forces in different directions. The degree of stability refers to how quickly the 

structure will return to its upright or original position. For floating structure, it is 

very important to avoid anz structural effects, caused by bending moment and 

displacement. Furthermore, any failure to maintain floating stability may cause 

the object to tip over (Rawson and Tupper 2001). Therefore, stability is one of the 

greatest safety requirements for all floating structural design. 

For the study of floating stability, its purpose is to determine the positions 

that various solids will assume when floating in a fluid, according to their form 

and the variation in their specific gravities. For rigid body in a state of equilibrium, 

the resultant of all forces and resultant momentum of the forces is equal to zero. 
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If the rigid body subjected to a small disturbance from a positive equilibrium, 

tends to return to that state, it is said to possess positive stability. If the disturbance 

causes the rigid body excursion from the equilibrium positive position tends to 

increase, then the body is said to be in a state of negative stability. For stability 

the meta-centric height  

According to Roberson and Crowe (1993), the floating stability of an object 

is determined by the center of the buoyancy (C, the centroid of the displaced 

volume of fluid) of a floating body which depends on the position in which it is 

foating. If the body is disturbed by a small angle of heel, the center of buoyancy 

changes because the shape of the submerged volume is changed. Each module of 

the floating structure can provide its position on the sea independently, and it 

should be able to maintain its buoyancy in spite of all the effects in the forms, 

combined with the module system structure. 

 

Figure 8: Factors affecting the floating structure.  

 

The use of the equilateral triangular plan shape in the form of a floating 

structure enables the structure to show similar resistance to the variability of 

lateral effects that may emerge in all directions. 

4.3. Assessment of Floating Structure Modular System for Istanbul 

Coasts: 

In line with the findings of the article, an equilateral triangle has been chosen 

as the unit shape in order to create a harmonious network system for the shape of 

the area of use, to provide the advantage of modular production and to ensure the 

determinant form integrity at the required field boundaries. The equilateral 
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triangular surface shape is reproduced modularly and is also useful in creating a 

floating zone suitable for the desired area. The form that makes up the floating 

system of the construction was taken as a basis, and it took a detailed form, 

allowing for additions suitable for the function of use. The surface of the 

construction parallel to the sea, which is on the water line, can be diversified in 

accordance with the use of human living space. 

 

Figure 9: Surface functions of the floating structure. 

The structural integrity of the smallest module was managed in 2 parts in 

order to allow the superstructure to be diversified in function appropriate to the 

application project where it will be located. 

1. Floating fundamental piece to be produced from a standard single mold 

that will form the basis. 

2. Other items to be shaped and added according to the functions in the 

application project. 

If we evaluate the structural principal categories related to the prefabricated 

modular architecture of the structure that will form a floating foundation: 

• System: Structure, External View, Services, Space 

• Material: Wood, Steel / Aluminum, Concrete, Polymer / Compound 

• Method: Shipping after Shipyard Manufacturing 

• Product: Ready in Stock, Assembled on Order, Designed on Order, 

Class: Open and Enclosed 

Grid: Axial and Modular 
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Prefabricated components refer to the shape or configuration of the output. 

Components, panels and modules are systems of which assembly continues 

outside of the factory/shipyard where the structure will be manufactured. 

Generally speaking, from the standpoint of efficiency, it is desirable to switch to 

the fabrication of larger components, panels and modules to a greater degree of 

finish for a faster on-site assembly. However, when it comes to larger structural 

frames, piling up the components until they arrive at the project site is neither 

desirable nor feasible. Components, panels or modules are rarely separate 

systems; rather, they are a combination of items that can be used to perform the 

desired functions (Smith 2010). The fundamental parts of the floating structure 

will consist of fully completed modules, have a prefabrication level of up to 95 

percent, and the remaining 5 percent will be left for on-site fastening and project 

assembly. The parts of the application project vary in a structure that is compatible 

with the diversity of the project. 

The fundamentals of the floating structure are formed by being reproduced 

with additions in horizontal directions only on the sea surface. In order to ensure 

the water insulation of the fundamental unit, it is agreed to be produced in a closed 

form as fully completed. Unit module dimensions were agreed on by taking 

assembly and transportation criteria into consideration. 

Component prefabrication provides the highest level of customization and 

flexibility during the design and application phases. However, components are 

reproduced rapidly at a construction site and are difficult to account for. Hence, 

in a prefabrication method, design and manufacturing teams take great 

responsibility to ensure that the system is well defined from the very beginning. 

Compounded systems also require more joints, and connections which, therefore, 

leads to more misalignment, water and air leakage, and reduction in quality. Thus, 

the fundamental floating unit, which has been fully complete to form the basis, 

and molded by the industrial production method, carries the details that will allow 

the assembly of the parts to be placed on it and enable the reproduction of the 

units.  

  
Figure 10: Modular view of the fundamental piece of floating structure. 
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Figure 11: Modular replica view of fundamental piece of floating structure. 

 
 

 

Figure 12: View of Sample application project of floating structure. 
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Structures that will allow maximum variety of functions to which additional 

parts are added can be established in accordance with the application project. 

Access doors on the upper surface are positioned in the interior of the basic 

structure, where a gap is created, in order to store some technical equipment and 

to provide repair and maintenance when necessary. These areas of cover will be 

marked on the mold. They will be opened to be of active use in accordance with 

the use in the application project. 

RESULTS 

Climate change is projected to continue for thousands of years, even though 

emissions of greenhouse gases are balanced in the current century, which 

emphasizes the significance of determining the future effects of the climate 

change in advance and conducting precautionary projects, in addition to 

emphasizing the importance of creating a balance. The threshold will likely be 

crossed (2°C - 4°C) and the measures to be taken afterwards will not be helpful. 

If the measures taken with climate change remain at local and regional level, a 

holistic solution cannot be provided. Project proposals that fit well for purpose 

and are managed in an integrated manner should be implemented immediately and 

supervised through monitoring activities. Climate change has important 

consequences such as rising temperatures, extreme weather events, heavy rainfall 

and floods, drought, water scarcity and sea level rise. It is not possible for any city 

to draw a long-term sustainable development route without taking climate change 

into consideration. Yet, climate change emerges as a problem that has the potential 

to sweep away all gains that are signs of development today. Parametric modular 

design has been preferred as a solution to modular work that can be produced and 

used in different geographies. It is a modular solution that can be used in inland 

seas. Modules to be produced away from the coastal zones to be designed can be 

easily transported by sea by means of floating. Thanks to their modular shape, 

they can create the field pattern that will correspond to the requirements during 

the assembly. The floating structural modular system created at the end of the 

article can be used by making use of the top deck for any desired function that will 

be needed on the coasts of a mega city. 
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The simplest form of a house with a court featured one or more rooms 

surrounding the inner court in a row, from one or more directions. In the form 

closed to the outside /open to the inside, the court, which makes up the general 

character of the house with a court, takes on a central state as it is encircled by a 

series of rooms from three or four directions. This type deviated into various sub-

types as it went through a spatial transformation with the addition of different units 

in accordance with needs that emerged over time. This article attempts to examine 

the birth of the house with a inner/central courtyard, which was an important 

Mesopotamia housing plan starting from the 3rd millennium B.C.E., as well as the 

spatial evolution process that occurred over time. 

Contrary to the linear arranged homes in Mesopotamia architecture, early 

examples of the central court house form used by extended families began to be 

seen from the early Dynastic Period in settlements such as Fara, Khafaje, Tell 

Asmar, Tell Agrap and Abu Salabikh (Delougaz, Hill, Lloyd 1967: 45; Postgate 

1990: 54). Having comprised of the main element of the Mesopotamian dwelling 

in this classic layout which was applied in every period, and constituting the center 

of the house, the court was encircled with one or a few rows of parallel rooms of 

various directions and sizes from three or four directions, whereby it took on a 

central look (Fig 1). The courtyard is both for natural light and privacy. As the 

true determinant element and shaper of this plan, the court has an open character 

as it was used for long periods. As the court was the home’s sanctuary, there were 

no examples of direct passage from the street door to the court (Frankfort 1933: 

90). After entering through the door, one would reach the court after passing 

through one and sometimes two halls (vestibules). With the purpose of preserving 

privacy in the house, the court would not be seen from outside and vice-verse in 

this application. We find that in some of the early examples, this plan layout, also 

commonly utilized in the later periods, was applied in housing units of families 

that had top-level socio-economic privileges as a status symbol (Crawford 1977: 

35). This situation is quite apparent with the examples at Khafaje and Tell Asmar 

(Delougaz, Hill, Lloyd 1967: 89, 129). Beginning from the earliest examples 

onwards, some applications were also determined as having a second floor, 

whereas the home’s largest sized room was used as the ‘main room’ in this plan 

layout.  
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Fig 1: Fara VIIak House (Crawford 1977: Fig 3). 
 

Another settlement where the finest examples featuring the central court plan 

layout surrounded with room along the four wings of the central court is the 

ancient city of Ur. Privileged citizens were accommodated quite well in the time 

of the 3rd Ur Dynasty and subsequent Isin and Larsa Dynasties. The ground-floor 

rooms of the two-storey houses had no windows, but derived all their ventilation 

and illumination via their high arched doorways; the same was most probably the 

case for the upper rooms too, but there is no substantial proof to this. A staircase 

with its lower steps fashioned from brick and top ones of wood, led from the court 

to a wooden gallery running round inside of the house and giving access to the 

first-floor rooms, which were the family living spaces (Woolley 1974: 52). A 

nearly flat adobe roof laid over matting and beams, with a slight inward slope, 

projected in order to shelter the gallery, left a comparatively small gap over the 

center of the court. Gutters stick out from its edge to convey rainwater into the 

drain below. 

Generally facing the entrance from the street, the largest of the ground-floor 

rooms was the guest room. The brick fireplaced kitchen was another room, and 

below the stairs was a bathroom with a drain in its paved floor, while another room 

was most likely for domestic servants. Family bedrooms were found on the second 

floor, accessed via a brick stairway that led up to a wooden balcony about a meter 

wide encircling the court. In setting out from the pillars in the court, Leonard 

Woolley suggests these homes were two-storey and that a wooden balcony was 

positioned in front of the upper floor rooms (Woolley 1974: 45) (Fig 2). Rooms 

of this type of home were grouped around two open spaces. The outer space 

included a reception section, while the inner space included the family section. 

This architectural layout emphasized both the environmental and social conditions 
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of the era in which separation between visitors and home dwellers was the rule of 

thumb in architectural form. This theme is also apparent in a typical Islamic house 

in which the first section, called Selamlik (reception section) and the second 

section is known as Heramlik (family section) (Behsh 1988: 20). 

  

Fig 2: Plan of a private house at Ur, of the Isın-Larsa Dynasty Period (Woolley 

1965: Fig 26).  Reconstruction of the courtyard at No. 3 Gay Street (Woolley 

1965: Fig 27). 
 

Ensuring the opportunity to make unlimited changes due to individual needs 

and the space auctionability, sub-types of the central court form emerged starting 

from the earliest period with different applications from the aspect of the room 

rows and arrangements around the court, whereas changes were made regarding 

space utilization. The first of these applications, which undoubtedly were first 

designed then constructed, emerged at Mari (Tell Hariri). In developng this sub-

type in subsequent periods, a living room unit was added which was comprised of 

a main/head room (hall/oikos) which extended the entire width of the home, in a 

horizontal rectangular shape to the rear of the traverse rectangular reception room, 

which had small side rooms on the short edges in the fourth direction of the court 

iin a rectangular shape which was encircled with a series of room on three sides 

(Parrot 1949: 48; 1958: 197; Margueron 1986: 69). One accesses the main/head 

room via the reception room (reception/prostas), which have the inner and outer 

door axis in different directions to protect the privacy of just this section. In 

complying with all the plan principles of this type, a small side room was added 

to a short edge of the main/head room, which was used in a great number of large 

houses in Ur during the Isın-Larsa Period, as well as in a home found in Lagaş 
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(Telloh) during the 3rd Ur Period (Parrot 1948: 189; Crawford 1974: 249; Parrot 

1948: 250; Carroué 1979: 129). While this section consisted of the living space, 

the main livingroom unit where the home’s guest rooms, as well as bedrooms and 

living rooms were situated, the front side featured service spaces used for daily 

chores such as the entry door in the court section, the vestible, kitchen, bathroom, 

pantry and stairwell room (Fig 3). It is assumed that the family lived on the second 

storey (Woolley 1932: 29; Woolley 1974: 39). Domestic chapels are found at the 

rear of all the larger houses and were generally accessed via a door in the liwan 

(Woolley 1974: 56). Leonard Woolley calls the reception rooms shaped like a 

large oblong room in the South wing of the court of these larger homes in Ur and 

likens them to the iwans that are going to emerge in a later period in the Middle 

East (Woolley, Mallowan 1976: 42).  

 

Fig 3: Ur (Miglus1996) 

 

With the court unit, which is found along the same axis of the home and the 

reception room and the main living units separated, this type continued to be used 

in subsequent periods by creating sub-types with some changes made in the 

arrangement of the rooms around the main living section. For all intents and 

purposes, in homes of the late-period, which saw an increase in the size of the 

housing unit, a suite was formulated by surrounding the main/head room, which 

was the largest room in the home scale in the first of these sub-types, which were 
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clearly applied with aristocratic dwellings, the owners of which were high up in 

the socio-economic hierarchy, with a single- or double-row of rooms on either two 

or three sides (Haines, McCown 1960: 249). The first application of this type was 

seen in a few structures at Ur in the Isın-Larsa Period and in the J house of the 8th 

Stratum in the 3rd Ur Period, in which a horizontal rectangular-shaped main/head 

room is surrounded by a row of rooms on three sides, thus increasing the living 

and sleeping spaces of the home (Woolley 1932: 48; Woolley 1974: 129; Postgate 

1990: 99) (Fig 4). Another example emerges in a rather large housing unit once 

again in Nippur. Here the court had taken on a central position as the main/head 

room, which had a hearth in the middle of the living section it is surrounded with 

a row of rooms on four sides and sometimes two sides. Understood from its size 

and number of rooms to have belonged to a rather crowded family with upper-

level socio-economic status, the reception room which linked the main living unit 

and the court room unit, was kept quite wide, in contrast with earlier examples. 

Another unique feature of the house is that it had separate entry doors – street 

doors in both sections. Wolley suggests that the wide gap door space that passed 

into the main living quarter in this type was the liwan (Woolley 1974: 56). 

 

Fig 4: Ur (Miglus 1996). 
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An example of this immaculately planned sub-type, which was commonly 

used in large mansion-like structures until the later periods, is seen in the home of 

Shilwi-Teshub in Nuzi, during the Kassit Period. Here, there is a main/head room 

(oikos) which is the same length and behind the reception room, which features a 

rather thick wall towards the court, which is positioned in a parallel manner the 

length of the south long edge of the rectangular-shaped court, which was encircled 

by a double row of rooms from one side and a single row from three sides (Fig. 

5). Thus, just like the court, the main/head room, which is on the same axis with 

the court and reception room, is encircled by a double row of rooms on one side 

and a single row from three sides. A section designed in the central court plan 

which is believed where the house servants lived was added organically and is 

reached from both the main living section and the court unit in the southwest of 

the structure complex (Starr 1938: 56). 
 

 

Fig 5: The Nuzi Shulwi Teshup House (Haines, McCown 1960). 
 

Another space change that was made in with this sub-type pertains to the 

reception room that facilitated access into the main/head room. With the No.1 

house on the Nippur V Stratum during the 3rd Ur Period, this example, which is 

seen in the Neribtum settlements of the Early Babylonian era, instead of having 

the reception room and main/head room parallel to each other as in earlier 

examples, here, they are at different planes, that is, different wings of the court 

were positioned (Hill, Jacopsen, Delougaz 1990: 56) (Fig. 6). As with earlier 

examples, the wall of the reception room facing the court was kept thicker, 

whereas the main/head room (hall/oikos) is surrounded by a row of rooms on two 

sides. (Postgate 1990: 48; Haines, McCown 1960: 150). 
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Fig 6: Nippur Stratum V (Haines, McCown 1960). 

 

A different space concept of the house with the central court emerges in 

Babylon during the Kassit Period. As a different variant of the form of the houses 

situated in the center of the settlement, the central court is surrounded with a single 

row of rooms on three sides and a double row of rooms on the side that has the 

entry door (Jahn 2005: 114; Hill, Jacobsen, Delougaz 1990: 96). After entering 

the house through a vestibule, one passes into the court via a second entry hall or 

antechamber thought to protect privacy. The main/head room (hall/oikos) 

stretched the length of a wing of the court, where small side rooms in one or two 

side edges are found (Koldewey 1990: 250; Stone, Brook 1996: 235; Miglus 1999: 

28). 

 Another different application of the central court space layout is encountered 

again in Babylon, this time in the New Babylonian era. The reception room 

application that was utilized in the passage to the main room/ head room extending 

the length of an axis of the court, was removed, whereas direct access was 

facilitated from the court to the main/head room – living unit – which was 

encircled with rooms on two or three sides (Fig. 7). Both the court and the 

main/head room was surrounded with interconnecting suites with 

bathrooms/Turkish baths. Another feature of this plan type was that the wing of 

the court where the home’s entry door was found was encircled with two rows of 

rooms (Koldewey 1990: 76; Stone, Brook 1996: 215; Miglus 1994: 248). A 

similar application of direct access between the court and main/head room without 

the reception room was also seen during the same period at Ur. However, from 
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the size aspect, the number of rooms around the court and main/head room was 

increased in the settlement where larger homes were situated, whereas unlike the 

Babylon homes, the rooms were positioned haphazardly in an extremely 

disorganized fashion, sometimes in a single row and other times in a double row 

(Woolley, Mallowan 1976: 69; Woolley 1974: 79). Another example of this usage 

is seen in Larsa, this time, in the Early Babylonian era. Here, one could access the 

main/head room after passing through the vestible, the door gaps of which were 

positioned diagonally to ensure privacy, into the court via the antechamber 

without the reception room (Parrot 1968: 180; Calvet 1993: 199). 

 

Fig 7: Babil. Neo Babylon Period. House III (Koldewey 1913) 

Double Courtyard House 

Another new application of the sub-types that emerged by slightly improving 

the central court plan layout was revealed in dwellings described as an ‘oversized 

‘mansion.’ Instead of the court section which was seen in earlier examples and the 

main room (hall/oikos) living unit linked to it on one side, the home was 

comprised of two sections, an inner court and an outer court. This new dual court 

order in which the home’s main living section was found in the inner courtyard, 

is comprised of a few sub-types in its own category, according to the positioning 

of its rooms and the directions of the courts. 

 The prototype of this type emerged in Assyria during the Akkadian era. Here 

the two courts over a horizontal axis are linked by a reception room that has a 

wide door gap extending the length of a wing of the two courts (Andrae 1938: 22; 

Preusser 1954: 57). Positioned in the shape of a traverse rectangle, the inner court 
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is surrounded with a main/head room – the living quarters – which is the largest 

room of the home, which has a room on either side in two short edges in the east, 

with small rooms and bathroom/ bath units on the north-south sides. Serving as 

the entry court, the outer court, which has collapsed north and west walls, is not 

surrounded by a series of rooms. 

Once again, another example of the early applications of the dual-courtyard 

applications emerges in the IVa stratum of Tell Asmar from the Akkadian Era. 

Referred to ‘XXXIIA’ and ‘XXXB,’ two dwellings constructed in the classic 

central courtyard plan type surrounded by a row of rooms on four sides were 

joined together with a door that passes through the main/head room of the first 

dwelling (XXXIIA) (Crawford 1977: 36-37; Delougaz, Hill, Lloyd 1967: 57). 

This home might have belonged to different individuals of the same family – a 

married son – perhaps. 

It was also utilized in the dwellings of the No.1 House, also known as the 

Red House (Rotes Haus) as well as the dwelling known as the Grand Home in 

Assyria in the Late Assyrian Era. Of these, the Red House is comprised of the 

converging of two central courtyard units, described as an inner and outer 

courtyard surrounded by rooms on four sides, via a reception hall (8) with a 

passageway (9) (Fig. 8).  

 

Fig 8: Asur, the Red House (Preusser 1954). 

 

In keeping with privacy needs, entry into the home is ensured through a 

vestibule (1) that provides the street and courtyard door entries found in the outer 

courtyard from different directions. Surrounded by three rooms of rooms and 
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rooms / suites / bathrooms suites, the main part of the house consists of a large 

main / head room (10) decorated with niches on the two sides of the entry door, 

extends along the southwest wing of the brick paved inner courtyard (Preusser 

1954: 89; Sevin 1991: 120). In addition to this main unit, a second living and 

sleeping room group (17-22) with bathroom / bath apartments was also positioned 

in the west wing of the courtyard. It may be thought that two independent living 

units with thicker walls facing this courtyard refer to the tradition of the harem 

(gynaikon) and selam (andron) rooms. The outer courtyard is surrounded by daily 

living spaces, including the kitchen and servants’ rooms (Andrae 1938: 34). 

We encounter another example of the double courtyard system in Assyria in 

a structure known as the Grand House (Grosse Wohnhaus). Here, as the basic 

plan, the inner and outer courtyard section, which features a typical central 

courtyard home layout, was combined with an reception room (prostas) positioned 

in a wing of the outer courtyard, the same with the Red House (Fig. 9). The outer 

courtyard section is the volume provided by the entrance, where there are a 

number of big and small rooms that are used for daily chores and servants' rooms, 

which are dispersed haphazardly around the courtyard. The inner courtyard, which 

features a more organized plan, with thicker room walls, has two independent 

living units, comprised of a main/headroom with a large doorway built in two 

opposite directions of the courtyard and surrounding rooms, storage, bathrooms / 

baths and suites surrounded by private apartments (Andrae 1938: 34; Preusser 

1954: 89; Miglus 1994: 270; Krafeld-Daugherty 1994: 89). Resembling the Red 

House application, parallelism to the tradition of the harem room (gnaikonitis) 

and the selamlık (andronitis) can be attributed to these units of this example. 

 

 

Fig 9: Asur, the Grand House (Preusser 1954). 
 

One of the other applications of the dual-courted plan set up, a variant of the 

central courtyard plan motif, appears in Babylon and Ur during the late-

Babylonian era. Utilized in the No. III, IV and X dwelling at Babylon, this version 

is a dual-courtyard plan design in which every section has its own main/head room 
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(Stone, Brook 1996: 230; Koldewey 1990: 58). There are interior and exterior 

courtyard sections with a central courtyard plan scheme, surrounded by rooms on 

three or four sides and extending along a wing. In this application, where separate 

entrance doors for each of the two sections are found as well as inner links between 

the sections, the main/head room of the larger inner courtyard unit representing 

the dwelling’s main living area is surrounded by groups of rooms on three sides, 

and a small side room on each of the short edges (Miglus 1999: 58). While a 

vestibule is sufficient in each axample to go from the street to the outer court, 

three or four vestibules, corridors and antechambers provide passage into the inner 

courtyard (Castel 1992: 120; Woolley, Mallowan 1976: 45; Miglus 1994: 260). 

As for another example of the dual courtyard plan composition of an inner 

and outer courtyard seen in the No.I dwelling in Ur, it is a structure of greater size 

built in the classic central courtyard layout, and is comprised of two sections, each 

having a master room; a main home, as well as one of a smaller size, that perhaps 

was a servants’ quarters or a ‘harem’ (Fig. 10). In all cases, the late-Babylonian 

era architectural feature in all the courtyard unit examples is that the main room 

or liwan is directly accessible from the courtyard without a reception room 

(Miglus 1999: 58). Nevertheless, in this model, where the second courtyard was 

set up as a small unit, it is uncertain whether the dual-courtyard scheme was 

related to the harem-male quarters practice or if it was utilized as a servants’ 

quarters (Miglus 1994: 264). 

 

 

Fig 10: Ur. Neo-Babylon Period House I (Koldewey 1913). 

 

Another version of the double courtyard structure, which is more organized, 

is also seen in the villas which undoubtedly belonged to the state elders of the 

citadel at Dur Sarrukin (Khorsabad) during the late-Assyrian era. Bearing all the 

features of the Mesopotamia and Assyrian era palaces, these villas look like 
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miniature palaces ( Sevin 1991: 80). As the main plan concept of these five villas, 

they feature rooms and apartments gathered around the larger dual-courtyard unit 

with the inner courtyard always in front. These two units - the inner and outer 

courtyards - are linked by a space that serves as the main reception room or royal 

room with a special position, which covers each side of a wing of the outer 

courtyard and opens into the outer courtyard (Fig. 11). The main reception area, 

which is generally decorated with frescoes, differs from previous applications in 

that it has a typical late-Assyrian royal apartment (throne hall) comprised of 

connected units such as an antechamber, a stairwell, a bathroom and corridor 

(Sevin 1991: 81-88). Essentially designed in accordance with the dual-courtyard 

rule, there are a large number of surrounding rooms and bathroom/bath clustered 

around the inner courtyard of some of these large-scale example structures (L, M 

and K Residences), with other private living, perhaps the harem units with another 

small courtyard. The outer courtyard, the service courtyard, which was the large 

courtyard of these building complexes, have small courtyards over their wings 

clumped around, where daily service spaces were found (Loud, Altmann 1938: 

68-91). As for the inner courtyard of these structures, they were surrounded by 

magnificent private suites comprised of living and sleeping rooms with bathrooms 

surrounding a main/head room, sometimes on one side, and sometimes on two 

sides. Some examples of walls of the living rooms (main/head room/oikos) of 

these main living units, which add a wing of the courtyard, are decorated with bas 

reliefs and frescoes. 

 

Fig 11: Khorsabad K Konak (Sevin 1991). 
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Iwan Houses with Inner Courts 

Subsequent to the late-Assyrian era, in the Parthian era, houses with 

courtyards began to be seen together with the iwan element. The room-iwan or 

room-iwan-room arrangement are seen in the courtyard wings of homes with a 

central courtyard.  

The iwan of the Parthian era were used in two forms, one form with the main 

axis parallel to the court and the other with its broad-type or main short side 

perpendicular to the court. In Assyria of the Parthian era, every dwelling had at 

least one iwan in the south. In one of these, a house with a court, there is a broad 

iwan in the south (Fig. 12). There are two rooms along a narrow U-shaped corridor 

framing the iwan on two sides (Baird 2006: 89). In this form, the structure is an 

example of the room-iwan-room spatial order. 

An iwan house in the region can also be seen in Hatra. Hatra is an ancient 

city located in Jazira in present-day Iraq. The Parthian houses here display 

examples of the spatial concept of an iwan-room situated around the court and two 

rooms opening out onto the iwan (room-iwan-room) (Safar Mustafa 1974: 149; 

VencRicciardi 1996: 311). In the large house in Hatra named Building A, the 

spatial composition consists of rooms on two sides of a large iwan, again in the 

direction of the court. As in the case of neighboring houses, this house also has a 

main room, the iwan, which has a set of stairs and stands off the court (Fig. 13). 

Today, the tradition of the house with an iwan and courtyard is commonly used in 

the region’s traditional housing architecture (Reuters 1919). 

 

 

Fig 12: Parthian House in Assur (Baird 2006; Fig 10). 
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Fig 13: Hatra Building A (Baird 2006: Fig 12). 
 

CONCLUSION 

Over the course of history, sub-types of the central courtyard layout, which 

was the most commonly utilized plan type of Mesopotamian housing architecture, 

developed by entering a spatial evolution process as a result of variations made in 

the space utilization as a status symbol as a consequence of increased social 

hierarchy and in keeping with requirements that developed over time. As the most 

popular plan type of Mesopotamian housing architecture, the central courtyard 

form was used in both housing, as well as palatial and temple architecture, thus 

having a lasting impact on public architecture. 
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INTRODUCTION 

Throughout history, with the changing and developing conditions, people 

have always tended to change the environment in which they live in line with their 

needs. Thus, different and original formal characters emerged in different 

geographies depending on cultural, social and economic dimensions. This 

interaction; Depending on the relationship between people and their living 

environment, the city characters have been shaped. Cities are all of the dynamic, 

interrelated systems in different entities that contain social, economic, political 

and cultural differences, play a role in shaping the relations between people in 

almost every period (Sancak 2009; Ertaş 2017). All of these components are 

considered as elements that reveal the urban identity. Those who define urban 

identity generally emphasize that cities have an identity just like people with their 

own internal dynamics (Kaypak 2010). Urban identity is an effect that includes all 

environmental and cultural elements from the past to the present and is formed by 

the sum of visual perceptions in this respect (Sancak 2009). The concept of urban 

identity can also be described as the set of meanings and values that city dwellers 

attribute to where they live (Tekeli 1991). For example, associated with the city 

of Paris is the Eiffel Tower, the Sydney Opera House in mind when it called 

Australia, and when called Ankara Anitkabir income (Figure 1). 
 

 

Figure 1: Architectural structures that play a role in the formation of urban 

identity (URL 1, URL 2, URL 3) 
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The auxiliary elements in the formation of environmental and spatial shaping 

play an important role as complementary to the urban identity. Çöl (1998) defines 

urban identity as ‘affecting the image of the city; carrying its own unique qualities; 

shaped by various factors specific to the region; who are in constant change and 

development; The meaningful whole of a process based on sustainability’. In this 

sense, the task of the streets and avenues that make up the city is not only to 

provide movement passages, but also to develop living spaces that include 

people's lives and activities (Rawan and Morsy 2014). Urban furniture located on 

the avenues and streets is one of the important tools in providing this interaction. 

The task of these elements is to fulfill a number of functional requirements in 

order to ensure their functionality and to meet population needs, to facilitate their 

lives and to contribute to their comfort (Gamito and Sousa 2018). 

While a structure alone is an architectural work, the buildings that come 

together create a different understanding of art. This understanding of art 

constructs an urban network with the inter-building fiction, the occupancy and 

vacancy rates of the buildings. The visual features of the city and the city are 

shaped by this network (Ertaş et al. 2006). This formation consists of city-forming 

elements and components. Components and elements of the space can take on 

very different roles such as limiting, directing, focusing, providing continuity, 

meaning bearer, combiner or separator, depending on where they are used. These 

roles provide the necessary clues for the observer to comprehend (Özdemir et al. 

1991). The same definition can be accepted within “urban spaces” which are a 

social space. Components consist mainly of fixed elements that determine the 

space, while elements consist of elements that change by moving and are part of 

a whole (Özdemir 1994). Lynch (2010); city view and its components roads, 

borders / borders, regions, nodes / focal points and landmarks; The furniture is 

regarded as urban furniture because of their mobility and their ability to change. 

(Figure 2). 

 

 

Figure 2. City Components and Elements (Ertaş et al. 2017) 
 

Urban furniture, which are structural elements that vary according to the 

cultural characteristics of countries or cities, have a very important role in adding 
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a meaning to the "urban identity" (Bulut and Atabeyoğlu 2007). The physical 

characteristics, location and relationship with the environment of urban furniture 

designed to meet certain needs of people in the city make them one of the 

determining factors in the formation of urban identity. Therefore, urban furniture 

should be designed consciously in order to create a coherent urban identity (Güneş 

2005). Urban furniture, whose user group consists of various people, must be able 

to meet the needs of each user, adapt to its anthropometric dimensions, be 

functional, visually aesthetically pleasing and compatible with its surroundings. 

Urban furniture is defined as all arrangements that fulfill many functions 

related to the direct or indirect use of urban areas and enable better use of streets 

(Radwan ve Ghaney Morsy 2016). Considering the differences in the needs and 

cultures of the people who make positive contributions to social life with urban 

furniture and live on the cities; social, cultural, psychological, economic, 

anthropometric and ergonomically healthy, have aesthetic value, and the cities 

that created the weight of the artistic elements (Akyol 2006; Ertas 2017). Urban 

furniture in the environment we live in; used in public or private use areas for 

recreational purposes, i.e. urban spaces, such as living, sheltering, protection, 

siege, transportation, counseling, lighting, communication, games and sports, 

which are indicators of comfort and environmental quality. They are 

reinforcement elements that support and strengthen basic functions and facilitate 

social life (Sancak 2009). Telephone booths, seating elements, bicycle parks are 

some of the urban furniture (Figure 3). 
 

 

Figure 3. Urban furniture examples (URL 4, URL 5, URL 6, URL 7) 
 

Urban furniture is not only functional but also visually important. Urban 

furniture for visual purposes, which are described as symbolic, semantic, 

monumental and aesthetic, positively affect the spaces where they are located 

(Aksu 2013). Wall, fence and similar elements that are limiting in the city, and 

accent lamps, benches, signboards, sculptures and similar elements contribute to 

a rich urban appearance by adding strength to the urban identity (Taylor 1999). 

For this reason, urban furniture has great importance in bringing visual richness 

to the environment in which they are located, in the privatization of urban spaces 

and thus in the formation of urban identity (Bayraktar et al. 2008). Likewise, urban 

furniture designed in the historical environment can have different meanings 

visually. While the symbolic character of the furniture that has existed in the 

historical environment from the past requires not to damage them; attention should 

be paid to both semantic and aesthetic features when a furniture is added again for 

this environment. Therefore in the historical environment, urban furniture should 
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be applied in a way that does not harm the historical texture and historical identity. 

In this direction, the role of urban furniture and urban furniture in the formation 

of historical identity was examined, which played an active role in the perception 

of the historical environment as a whole. 

HISTORICAL ENVIRONMENT-IDENTITY RELATIONSHIP  

The historical environment is textures consisting of one or several streets, 

which are integrated with their historical, architectural, archaeological and 

monumental values, are not monuments in themselves, but contain all the 

elements that create their own unique characters of towns and cities that have 

historical, traditional and visual values (Mazı 2009). Historical urban spaces that 

contribute significantly to the creation, strengthening and promotion of the 

identity of the place, in other words, are the expression of an idealized past that 

keeps the city culture and history on the agenda (Lynch 1972; Perihan and Aşur 

2020). Historical environments represent a great accumulation in terms of 

reflecting the life style and philosophy of the past, and the correctness of the 

relationship between nature-building and building-human relations (Arabacıoğlu 

and Aydemir 2007). Therefore, it means the whole of economic, educational, 

social and cultural activities that not only attract tourists but also act as a catalyst 

for the development of society (Rodwell 2007; Shehata 2015). 

Identity is formed as a result of conditions that have existed from the past to 

the present. Cultural heritage or traditions, characteristics of the needs of the 

society, geography, technology and the ability to adapt to changing conditions are 

some of these (Gürsel 1993). The urban identity defined by the natural, artificial 

elements and socio-cultural characteristics of a city or its environment constitute 

the distinctive and impressive ones among these features (Kancıoğlu 2005). All 

of the meanings and features of the historical environment in terms of purpose, 

methodology, functionality and aesthetics constitute an important component of 

cultural life and identity (Karabağ 2018). Historical buildings, city squares and 

streets constitute the identity in historical environments of cities. Colosseum, 

which was built in Italy in the 70s, St. Peter's Square in the Vatican dating back 

to the 17th century, and the Sultan Ahmet Mosque, which comes to mind first 

when Istanbul is mentioned and is one of the most visited areas by local and 

foreign tourists today (Figure 4). 
 

 

Figure 4. Historical buildings that play a role in the formation of urban identity 

(URL 8, URL 9, URL 10) 
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Today, historical environments are under pressure such as urbanization, 

economy and mass tourism. With the globalizing world, rapid urbanization, 

industrialization, technological developments and population growth, buildings 

devoid of order and plan, destruction of historical environments, cities 

increasingly resemble each other with social, cultural and economic 

developments, which are distinguishing features of their identities and souls. 

(Arabacıoğlu and Aydemir 2007; Perihan and Aşur 2020). The historical-cultural 

heritage and their surroundings, which lose their original identity, lose their 

readability and transform into undefined spaces over time (Erdoğan and 

Atabeyoğlu 2016). Historical circles gain importance as long as they can keep up 

with today's conditions and maintain their identity with the cultural identities they 

have put forward as a result of the changes they have undergone over time 

(Arabacıoğlu and Aydemir, 2007). The disappearance of these values means the 

interruption of the cultural continuity and the loss of the accumulation that will 

lead the future (Karaaslan 2010). For this reason, it is an important issue in terms 

of the sustainability of the urban identity to preserve all the elements that make up 

the historical environment identity and transfer its cultural heritage to future 

generations. 

To avoid losing their original identity of the cities first possible date to protect 

the tissue. Considering that the city is a living organism, every period experienced 

is a part of the historical continuity and the preservation of these as a whole is an 

undeniable part of the correct description of urban identity (Karaaslan 2010). One 

of the elements that make up an important part of the physical environment in 

historical cities is urban furniture. 

INVESTIGATION OF THE HISTORIC ENVIRONMENT INSIDE 

CITY FURNITURE 

The handling of urban furniture with approaches such as being a part of the 

city, emphasizing the place where it is located, and providing use in harmony with 

its environment necessitates them to be a part of the system (Şatır 2011). Because 

urban furniture is located in spaces that are perceived by urbanites and where all 

urban relations are built, due to their physical location (Bingöl 2017). In the 

creation of urban identity, the processes of design, production and arrangement of 

urban furniture should be organized consciously and in line with the solutions that 

different disciplines will produce in coordination. 

Like every historical and cultural value, urban furniture is also functional, 

semantic and aesthetic within the environment in which it takes place by 

undertaking functions such as "transmitting meaning", "being subject to 

meaning", "transmitting information", "being the carrier of a declaration" in the 

life of society apart from its basic functions. they become a part of the urban 

identity with their values. (Bayraktar et al. 2008). For this reason, urban furniture, 

which is one of the supporting elements of the urban space identity, should be 

integrated with its environment on the one hand, and on the other hand, it should 

provide visual meaning in the context of time-space relationship by adapting to 

today's life (Bayrakçı 1991; Ertaş 2017). In addition, the meaning and imaginary 
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dimension of urban furniture should not be ignored in terms of urban identity. 

Well-designed urban furniture, reflecting or complementing an urban 

environment, gradually becomes an image that reflects the identity of that city 

(Bolkaner et al. 2019). Imaginary dimension; It is one of the important 

determinants of urban identity as meaning carriers, which means establishing a 

connection between the product and the user and making references to the 

historical, cultural, social and economic structure of the city (Celbiş 2001). 

Emerging technologies and the changing perception of the aesthetic impact 

of urban furniture designed by the historic environment is an important issue, 

especially in terms of environmental integrity. To equip an environment that has 

an existing historical identity, to protect that identity with accessories, 

undoubtedly requires a special design process (Yıldırım 2004; Öztürk Kurtaslan 

2020). When these furniture are used in historical environments, the necessity of 

being in harmony with the urban identity becomes more important (Yıldırım 

2004).  

Urban Furniture in Historical Environment in The World and Turkey 

Urban furniture is an effective tool to maintain and enrich all valuable 

features of historical areas that can make urban environments more identical and 

livable (Bolkaner et al. 2019). Urban furniture, which will be included in the 

arrangement of historical cities according to contemporary living conditions, 

carrying the traces of the past to the present and the future, should be able to 

integrate the old existing and current structuring and show continuity within the 

city when considered in the functional and aesthetic context (Sancak 2009). This 

continuity is provided not only by the fact that furniture is a part of a system, but 

by having a common "language" feature that requires being perceived and usable 

by everyone (Bayrakçı 1991; Bayraktar et al. 2008). For this reason, new items 

designed for the historical environment should be designed taking into account 

the characteristics of the historical environment. Thus, integrity and continuity can 

be achieved by facilitating the perception and interpretation of the historical 

environmental identity. İn this context, the urban furnitures found in the historical 

environment around the world and Turkey, has completed the physical texture 

with different properties. 

London, England; As one of the oldest cities in the world, London has 

highly developed sectors in the fields of arts, commerce, education, entertainment, 

fashion, finance, health, media, professional services, research and development, 

tourism and transportation (URL 11). One of the most important examples of 

urban furniture in the historical surroundings in London are the red telephone 

booths. Integrating with the visuality of London, these elements have become a 

part of the urban identity and become a worldwide symbol of London. Another 

example in London is the street lighting elements around the Palace of 

Westminster. These reinforcements are another urban reinforcement that has 

become the image of the city with its classical details (Figure 5). 
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Figure 5. Urban facilities in London (URL 12, URL 13, URL 14) 

Another historical area in London is Trafalgar Square. Urban furniture, which 

plays a role in strengthening the identity of urban spaces in various uses, 

sometimes also has the feature of making the space useful and focal point (Şatır 

and Korkmaz, 2005). One of the best examples of this is the urban facilities in 

Trafalgar Square. In Trafalgar Square, surrounded by historical buildings on all 

four sides, there is a column in the middle and four lion sculptures around it, an 

ornamental pool, sculptures and busts (Figure 6). All these accessories in the 

square are the symbol of the city that nourishes the identity of the city, which 

attracts the attention of local and foreign tourists. 

 

Figure 6. Urban furniture in Trafalgar Square (URL 15, URL 16, URL 17) 

Paris, France; As one of the most characteristic features of the streets of 

Paris, reflecting the art nouveau style, the Paris Metro Entrances were designed 

by Hector Guimard in the 1900s. Designed for 141 different points of the city but 

only 86 of them have reached today (URL 18), these urban fittings are among the 

most important architectural elements of the city. Apart from the metro entrance 

function, he designed the balustrades, street lighting elements and direction signs 

in the same style, creating an integrity within the city and giving the city an 

identity (Figure 7). 
 

 

Figure 7. Urban fittings designed by Hector Guimard in Paris (URL 19, URL 20) 
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Barcelona, Spain; Park Guell, designed by Antoni Gaudi, is one of the 

pioneering architects of the period in Barcelona and one of the most prominent 

images of the city, was included in the UNESCO World Heritage List in 1984. 

Within the park, which is among the most popular landmarks of the city, there is 

the world's longest bench decorated with mosaics and with trencadis work (Figure 

8). 
 

 

Figure 8. Bench in Park Guell (URL 21, URL 22) 
 

Prague, Czech Republic; Charles Bridge is Located in a historical 

environment in Prague, It was commissioned by King Karl the 4th. to the architect 

Peter Parler. Its construction was completed between the years 1357 and 1400. 

The bridge, 516 m long and 10 m wide, is open to pedestrian traffic today and is 

the most popular place of the city for tourists (URL 23). Lighting elements, floor 

coverings and border elements on the bridge attract attention. It has reached a 

visual integrity with the city facilities on this building, which is an important 

representation point of the city (Figure 9). 

 

Figure 9. Charles Bridge in Prague and urban facilities on the bridge (URL 24, 

URL 25, URL 26) 
 

Rome, Italy; Piazza Nanova was built about 2 thousand years ago as a 

stadium with a capacity of 30 thousand people. In this complex structure, which 

was built by the Roman Emperor Domitian and known as the Domitian Stadium, 

different sports branches, especially athletics and running, were performed. In 

time, the large square that emerged in the place of the stadium, which was 

destroyed due to earthquakes and non-renewal, was closed to construction due to 

the popes demanding the construction of wide roads to the Vatican in Rome (URL 

27). It has become a tourist attraction due to the presence of important historical 

and architecturally interesting churches, museums and buildings around the 

square. The Fountain of Four Rivers is an important identity element for the city, 
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which is located in the square and represents the universality of the church through 

each river flowing in different lands. Seating equipment, lighting elements and 

limiting elements in the area were placed around the historical fountain and in 

various parts of the square (Figure 10). 
 

 

Figure 10. Piazza Nanova Square and city facilities in the square (URL 28, URL 

29, URL 30) 
 

Jinli Ancient Street, Chengdu, China; Jinli Ancient Street has a history 

dating back to the Qin dynasty. The street, which was used as a 2000 trade street 

for centuries, is visited by many tourists today. There are historical buildings on 

both sides of the 350-meter-long cobblestone street, the restoration of which was 

completed in 2004. Along the street are boutique outlets, tea houses, antique shops 

and gift stalls where various local handicrafts are made (URL 31). Street In 2005, 

Jinli was named "National Top Ten Cities Commercial Pedestrian Street". In 

2006, Jinli was awarded the "national culture industry show base" by the national 

ministry of culture. (URL 32). The red lighting elements around the street draw 

attention. While these elements continue to function as lighting elements, they 

also add visual richness to the street and give the street an identity. At the same 

time, the guiding elements on the street provide a visual integrity with the identity 

of the street (Figure 11). 
 

 

Figure 11. Urban furniture on Jinli Antique Street (URL 33, URL 34, URL 35) 
 

Turkey is the accumulation of civilizations that have taken place over a 

period of thousands of years. It is a country with rich resources that includes 

historical environments. In this part of the research, the city facilities in the 

historical environments of Turkey are examined. 

Sultan Ahmet Square, Istanbul, Turkey; before the Ottoman period, there 

was a Roman Hippodrome in place of Sultanahmet Square. Many works of this 
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period have been lost over time; however, the part that has survived to the present 

day is a unique cultural treasure on a global scale. The Ottoman period afterwards 

was a very rich period of architectural, social, economic and cultural accumulation 

in terms of the city wall. Therefore, even though Sultanahmet Square lost its 

functional aspect in the Ottoman period and turned into a tourism-oriented area 

favored by tourists with its monumental buildings (Torgay 2003), it is a valuable 

area that contains the cumulative memory of three very different regimes. (İlhan 

and Özsırkıntı Kasap 2018). When the urban furniture in Sultan Ahmet square is 

examined, it is seen that there is no unity of language between them and they 

cannot capture a visual integrity with the historical environment they are in 

(Figure 12). 

 

 

Figure 12. City facilities located in Istanbul Sultan Ahmet Square (İlhan and 

Özsırkıntı Kasap 2018) 
 

Safranbolu, Karabük, Turkey; Safranbolu, a historical and touristic 

district, has hosted many civilizations. The famous houses of Safranbolu were 

built with architectural knowledge that reflects the history, culture, economy, 

technology and lifestyle of Turkish society in the 18th and 19th centuries. Of the 

approximately 2,000 traditional buildings in the city, 1,008 have been registered 

and put under legal protection (URL 36). Safranbolu was included in the World 

Heritage List by UNESCO in 1994. When the city accessories in Safranbolu are 

examined, garbage bins, lighting elements and sitting units do not have a 

consistent design character in themselves. The absence of a language unity 

between them and the inconsistency of even the city facilities serving the same 

purposes do not constitute a whole with the historical identity of Safranbolu, on 

the contrary, it is harmful (Figure 13). 

 

 

Figure 13. City furnitures in Safranbolu (Uslu ve Bölükbaşı Ertürk 2019) 
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Historical Bedesten Bazaar, Konya, Turkey; Konya has existed as one of 

the most important ancient cities in the country throughout history. There are 40 

streets and 2687 shops in the Bedesten Bazaar reflecting the historical texture of 

Konya. (Öztürk Kurtaslan 2020). Bazaar Bazaar located in the city of Konya 

equipment as in the example from Turkey examined in the study included 

elements consist of linguistic unity between them (Figure 14). 
 

 
 

Figure 14. City facilities in Konya Historical Bedesten Bazaar (Öztürk 

Kurtaslan 2020) 
 

Environmental and urban history reinforcement examined in Turkey are 

regulated by ignoring the historical identity of the reinforcement When the 

sample. For this reason, in the examples examined, urban facilities could not 

contribute to the identity of the city or came to the fore as a symbol.  

 CONCLUSIONS  

In this research urban furnitures used in various cities in Turkey and 

worldwide was investigated through literature review. As a result, the importance 

of the designs of urban furniture in the arrangement of areas with cultural heritage 

has been revealed, and the general implications and the characteristics that urban 

facilities should have as an identity indicator in historical environments are listed. 

• Urban furniture should create visual and functional integrity with the 

historical environment, be in harmony with its surroundings in terms of form, and 

provide continuity in the area. However, this concept has become more questioned 

in recent years; It has been acceptable to reflect the vibrant and changeable urban 

furniture, which aims to attract attention with symbolic differences in the 

historical texture, with contemporary forms and materials. 

• It is seen that urban furniture from the past is not an item, but is now a 

component for cities. For this reason, the symbol of the city becomes its 

unchangeable elements. 

• Interpreting the new with a historical texture can also be considered as an 

important design decision. 

• Even if it is in the historical city; Urban furniture should be useful and 

should meet the needs of the city dwellers. 

• Historical areas have been used intensively mostly due to tourism in 

recent years. In these areas, urban furniture is expected to be in sufficient number 

and furniture features to be suitable for this usage intensity. Therefore, it should 

be strong enough to be used for a long time. 

• Urban furniture should be considered as a special design product for every 
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city because it should come to the fore as an urban identity element only if it is 

unique to the city. Thus, it can be expected to reflect the character and cultural 

texture of the city. 

When the results of urban furniture in historical environments are evaluated, 

In historical environments in Turkey the subject of identity in the design of urban 

furniture has been overlooked. Considering the samples analyzed in the world on 

the importance of highlighting the identity of the historic environment in the city 

and the city where furniture was seen once more. As a result of the study, it can 

be said that when urban furniture is arranged in an original, correct and functional 

way, it feeds a good urban identity. 
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Interior-Spatial Relationship 

The only way to understand an architectural structure is by experiencing its 

space. How users make sense of a space and how they behave in it directly results 

from what kind of impression its design makes on them. All kinds of behavior in 

a space - from how fast users reach their destinations to how much time they spend 

in it - depend on the network of relationships in its design. Ching divides spatial 

relationships into four; (1) Space within a Space, (2) Interlocking Spaces, (3) 

Adjacent Spaces, and (4) Spaces Linked by a Common Space (Ching, 2019) 

(Figure 1).  

A new space can be created by a space containing a smaller space or the part 

of a space overlapping that of another. Two spaces far from each other can be 

linked through a common intermediate space. As Ching puts it (2019), “The 

intermediate space can differ in form and orientation from the two spaces to 

express its linking function. The two spaces, as well as the intermediate space, can 

be equivalent in size and shape and form a linear sequence of spaces. The 

intermediate space can itself become linear in the form of linking two spaces that 

are distant from each other or join a whole series of spaces that have no direct 

relationship to one another. The intermediate space can, if large enough, become 

the dominant space in the relationship and be capable of organizing a number of 

spaces about itself. The form of the intermediate space can be residual in nature 

and be determined solely by the forms and orientations of the two spaces being 

linked.” 

Making sense of a building takes more than being able to establish a 

relationship between spaces. A link should also be established between interior 

and exterior spaces. Users can have unique experiences with spaces they have 

never had before only when a relationship is established between the interior and 

exterior spaces correctly.  

The spatial concept is shaped both by the interior space itself and its 

relationship with the exterior space. Entrance space becomes even more critical at 

this point because it establishes a relationship between interior and exterior spaces 

and decides how linked to each other they are supposed to be. The right entrance 

spaces can be achieved by design decisions from the right material setup, 
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separating units between the interior and exterior spaces, the transparency of 

doors, deciding on how much the exterior should extend interior, or how far the 

interior should protrude to the exterior. 

 

Figure 1. Spatial Organizations (Ching, F.D. K., 2019) 

As put by İlhan Altan, the essence of architecture is defined as spatial life. 

He highlights that spatial life begins indoors and moves onto cities, streets, 

squares, and gardens. In short, it is present in every volume, the limits of which 

are set by humans. Architecture is a landscaping problem consisting of a spatial 

organization and the totality of spaces (Altan, 2017). 

 Interior-Exterior Relationship in Buildings 

The interior space is the space bounded by artificial components within the 

building, while the exterior space is the space bounded by nature outside the 

building. The exterior space can natural or artificial. Schulz argues that the 

difference between interior and exterior spaces is one of the most important 

architectural issues. According to him, modern architecture redefines the 

relationship between interior and exterior spaces (Schulz, 1988). 

Louis Sullivan, one of the essential American architects in the history of 

modern architecture, was the pioneer of the establishment of the interior-exterior 
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relationship in architecture based on his axiom, “Form follows function,” which 

has been reverberated in spaces as a direct result of exterior design in modern 

architecture. Jorn Utzon, a Danish architect, used that axiom in his Sydney Opera 

House to respond to two different functions under the same shell, one outside and 

one inside (Özer, 2018) (Figure 2-3). 

 

Figure 2. Sydney Opera House Exterior (URL-1.2020) 

 

Figure 3. Sydney Opera House Interior (URL-2.2020) 

Frank Lloyd Wright, Sullivan's apprentice and another important figure of 

modern architecture, also designed structures expressing Interior dynamism 

abstractly. He projects the interior to the exterior on the facades of the 

Guggenheim museum in New York. In short, the exterior aesthetics of the facade 

reveal the semantics (Özer, 2018) (Figure 4). 
 

 

Figure 4. Guggenheim Museum (URL-3,2020) 

Wright has designed structures that are compatible with nature and integrate 

the interior and exterior both visually and physically (Bridge, 2018). Frank Lloyd 

Wright puts all his principles into practice in his masterpiece, Fallingwater, which 

has a robust building-landscape relationship. Wright expresses his design concept 
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by stating that “any building which is built should love the ground on which it 

stands," which manifests itself in Fallingwater standing on rock ledges (URL-4, 

2020) (Figure 5). 

 

Figure 5. A Sketch of Fallingwater (URL-5,2020) 

The Reflection of Interior - Exterior Relationship on Spaces 

Schulzi argues that the complete elimination of the separation between the 

interior and exterior spaces results in spatial limitlessness. However, he notes that 

lines and surfaces running from within to without or vice versa create a guiding 

effect. This “fluidity” results in modern transitions (Schulz, 1988) (Figure 6). 

 

Figure 6. Transition spaces in the interior-exterior relationship (Schulz, 1971) 

Hertzberger perceives the interior-exterior relationship as a consequence of 

spatial organization and claims that whether spaces should shift from inside to 

outside or vice versa depends on spatial characteristics. Spatial organization 

appealing to the outside world and the use of interior materials may result in less 

privacy in the interior. Thus, spatial attributions referring to the inner world may 

result in more privacy in the exterior. Interior and exterior perspectives and the 

resulting confusion enhance both spatial accessibility and a sense of privacy 

(Hertzberger, 1991). In this context, the right spatial organization helps users 

access the space and experience it more and use their time more effectively and 

lead a more comfortable and productive life in that space. 

Spaces in different units can clash, resulting in a boundary between opposing 

forces. That boundary creates the interior and exterior and open and closed spaces 

(Önür, 1992). Whether something is inside or outside is determined by that 

boundary. 

The boundary defines the transition between two different worlds. The 

boundary components of buildings are the entrance spaces that regulate the 

interior-exterior relationship. However, the boundary between the interior and 

exterior spaces need not be exact. Rather than feeling trapped, a user would like 
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to know her position in a structure. The user who feels the exterior and interior 

spaces at the same time feels free (Perinçek, 2003). In this context, doors, 

thresholds, and entrances are important design actors that provide a transition 

between the two spaces. The vital part of those components in design is that they 

allow us to decide how we want the user to perceive the interior and exterior 

spaces. 

The architect, Ayşe Hasol Erktin, states that the door means many things but 

is basically a symbol of interaction. To her, door defines the concepts of flow, 

transition, and flexibility that connect the inside with the outside. While the wall 

is fixed and permanent, the door is shifting. The door opens and lets the two spaces 

flow into each other and become one. When you close it, the spaces turn into 

closed boxes (URL-6, 2020). According to Eckbo, if the interior space and 

structures integrated with the environment evoke the desired spatial perception in 

users, they can get the most out of the relationship between humans and nature. 

Architects argue that they should design buildings in interdisciplinary 

collaboration, as landscape architects do (Riley, 1998). 

The interaction between interior architecture and landscape architecture 

results in pleasant spaces. Interior components can extend to the exterior space or 

hard materials and water, and some such exterior components can extend into the 

adjacent interior space. The interior and exterior design as a whole can elevate the 

impact of the space on users.  

Japanese buildings are important architectural works that provide interior and 

exterior integrity. They treat the interior and exterior as a whole and invite the 

exterior into the interior. The exterior joins the interior at the entrance space. 

Japanese architects use plain language and make sure that the interior and exterior 

flow into one another (Ayverdi, 1972). Japanese houses have the same interior 

and exterior integrity. The Japanese invite nature to their homes. They surround 

their houses with tall fences to keep the interior privacy low and the exterior 

privacy high (Rapoport, 1969) (Figure 7). 

 

Figure 7. Privacy Space, A Japanese House (Rapoport, 1969) 
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Inspired by Frank Lloyd Wright, the Japanese architect Kengo Kuma also 

designed buildings that are compatible with the natural environment and integrate 

the interior and exterior (URL-4,2020). Kengo Kuma uses natural materials with 

an understanding of sustainable architecture. He and his team designed two 

impressive buildings in 2013: Stonescape and Naturespace. (Hughes, 2015). 
 

  

Figure 8. Stonescape Interior Space (URL-7, 2020) 

In the Stonescape showroom, the pietra serena stone is used to recreate a 

topography that, as in real landscapes, molds the shape of water, guides our 

walking, and gives different meanings to the objects. The water flow is what 

inspires the designer to reconstruct the terrain with pure Italian Sainna stone 

(URL-7,2020) (Figure 8). 

The landscape is known to be related to the exterior space. However, 

Naturespace in Italy challenges this axiom. The architect focused on the questions 

of how to develop the landscape in the interior and how to integrate the Japanese 

garden design, which is rich in spirituality and famous for its organic architecture, 

into modern design. Seeking answers to those questions, the architect designed 

the Naturespace exhibition area with natural elements. As with Stonescape, so 

with Naturespace, the Japanese understanding of the garden is represented by the 

presence and motion of water.  

The space is shaped by dense clusters of green bamboo trees acting as a green 

screen to provide privacy while evoking a sense of permeability and transparency 

(Zielinski, 2016) (Figure 9). 

   

Figure 9. Naturescape Exterior Space (URL-8) 

These two architectural works are the most successful examples that blur the 

boundary between interior and exterior spaces. They show us how it feels to meet 

an interior space with the qualities of a natural landscape. Kengo Kuma and his 

team have encapsulated the very essence of Japanese gardens and landscape 
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qualities and elevated them to the level of interior architecture with a clear 

expression (Zielinski, 2016). 

  

Figure 10. Eskişehir OMM: images from the exterior (URL-9) 
 

Inspired by nature, Kengo Kuma designed the Odunpazarı Modern Museum 

(OMM) in Eskişehir/Turkey in 2017 and finished the project in 2019. He put wood 

at the center of his design, stating that "Wood has an important place in the history 

of the city." At this point, it is noteworthy that the material is compatible with the 

urban texture and nature (Ravenscroft, 2019) (Figure 10). 

Kengo Kuma’s design is not only inspired by nature but also alludes to the 

traditional houses of the city. He integrates the idea of “street” into his design and 

lays out a path that curves through boxes in the interior space (Figure 11) (URL-

11, 2020). 

Buildings with Different Functions and Spatial Organizations in the 

Immediate Surroundings 

Buildings were born to meet the basic needs of all living things, such as food 

and shelter. However, today they do more than just meeting basic needs and are 

shaped by increasing demands in a changing world. Therefore, an architectural 

design should answer the questions of what is expected of it, how it will be used, 

and what purpose it will serve. Answering these questions, architects come up 

with a broad spectrum of buildings with different functions serving our everyday 

needs. Buildings vary depending on factors, such as class, material, sustainability, 

and location. 

  

Figure 11. Eskişehir OMM: Images from the interior (URL-10) 

We cannot separate buildings, which meet our basic needs, from the physical 

environment that creates them. We need to connect buildings, people, and the 
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physical environment to take buildings as a whole with their immediate 

surroundings. Architects are those who lay out the plan of that connection. The 

environment formulated by architects' plans can be designed using many 

alternatives. Designs offered by alternatives allow users to have different 

experiences. Spaces will attribute meanings to their users in a wide range of 

factors, from how to get to them to how to live in them. In this sense, the 

environment created by architects poses advantages or disadvantages to our lives 

(Erman, 2017). 

Human-building-environment interaction, which is continuous, is what 

allows us to talk about the concepts of landscape and space (Göregenli, 2018). 

Here, the primary objective is to design the conditions provided or not provided 

by nature in a way to meet users’ needs. Factors guiding designs in creating 

suitable conditions are location, climate, land structure, soil properties, and 

environmental and human aspects. These factors are analyzed on-site (Kader & 

Kupik, 2011). However, the key point is to design the initial concept of a project 

by taking both interior and exterior spaces into account, rather than adapting the 

landscape into a building that has been designed before. Spaces designed by 

architects, interior designers, and landscape architects together have a more 

significant impact on users. 

Changing needs have diversified not only buildings but also spaces. How 

active we are in a space depends on the quality of design and the favorableness of 

conditions. The higher the quality of the space, the higher the possibility of 

activity, leaving positive or negative impacts on its users. In other words, our 

activity within a space is related to how we design it. In his book “Life Between 

Buildings,” Jan Gehl divides everyday activities in heavily used exterior spaces 

into three categories: necessary, optional, and social. While quality spaces invite 

users to numerous activities, low-quality spaces force people to carry out their 

necessary activities and rush back home as soon as possible (Gehl, 2011) (Figure 

12). 

 

Figure 12. Graph of the relationship between the quality of open spaces and the 

rate of outdoor activities (Gehl, 2011) 
 

Before we set foot in a building, we walk up to its entrance. It sometimes 

takes a very short time to walk up to and enter a building, while sometimes it can 
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be very burdensome. Approaching the building may contrast with what we are to 

encounter, or the entrance might extend into the interior and blur the boundary 

between the interior and exterior (Ching, 2019). 

Selim Velioğlu talks about the role of structural occupancy and outdoor 

spaces in forming the spatial environment. In his book titled Bir Açılış olarak 

Mekân (Space as an Opening), he states, “Building occupancy involves limited 

and segregated spaces, but outdoor spaces respond to the individual need for 

bonding, that is, they become the basis of outdoor life. The outdoor space opened 

throughout the setup defined by the building and shaped around it serves as a 

transitional space between interior life limited by the building envelope and 

outdoor life contained by the outer space system. It is the integration of the interior 

and exterior spaces and the transparency in terms of visual and operational aspects 

of structural surfaces surrounding the outer space” (Velioğlu, 2016). The 

transparency of the façade further reinforces the relationship with the exterior. 

Ground floor facades make the building-environment connection possible. 

The ground floor facades serve numerous purposes, depending on the 

building's location, function, and surroundings. Generally, we can divide the 

ground floors into three groups. First, sometimes we just walk past them. During 

those walks, the ground floors can visually provide us with opportunities. Second, 

sometimes, as users of buildings, we stand or sit in front of the ground floors to 

take a break, rest, or get fresh air. Third, most of the time, the ground floors of a 

building can be attractive for those who do not live in that building. They 

especially tend to stay on the edges where the ground floors overlook a good view 

(Gehl et al., 2006). 

According to Curran, such openings as doors and windows are the primary 

mechanisms by which both functional and symbolic connections between interior 

and exterior spaces occur. Windows visually manifest the nature of interior use in 

public spaces, while doors are the direct connection between interior and exterior 

spaces. In this sense, facade openings establish the connection between interior 

and exterior spaces, and façade features support the role of public spaces. This is 

the essential feature that separates a wall from a facade. Facade openings are also 

in line with the use of interior spaces. Larger openings are preferred in public 

spaces in order to extend the public space visually and spatially. The dimensions 

of door and window openings in public spaces tell us something about the nature 

of interior use (Curran, 1983).  

The spatial organizations of buildings and their immediate surroundings 

should provide interesting and varied experiences for people who walk past them. 

People have time to have that experience while walking. Our experiences during 

the process are personal because we prepare ourselves to use indoor and outdoor 

spaces (Ching, 2019). Therefore, the richness of design is critical for people who 

are to have that experience: Architectural elements such as doors, windows, 

niches, columns, and facades can provide that richness. The construction of the 

interior-exterior relationship increases the possibilities of the space based on the 

assumption that when the interior and exterior spaces are used together, they can 

fulfill the responsibilities for the building and its surroundings and users. 
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Design decisions such as inside flowing outside or inside extending outside 

are the consideration of interior and exterior architecture together. This allows 

participants to create physically high-quality and sustainable spaces through 

interdisciplinary efforts, where design processes are followed. 
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INTRODUCTION 

The stable fundament of the investigated region is the so called Moesian 

Platform. This is a small microplate on the Balkan Peninsula located on the 

territory of two European countries – Romania and Bulgaria.  

The microplate is surrounded by orogenic belts – Balkans and Carpathians. 

To the east the Black Sea basin is well known as a unit with very thin earth crust. 

The boundaries of all mentioned tectonic units are unclear and thus provoked a lot 

of investigations. The results obtained frequently are contradictory in their 

interpretations – from full rejection of some fault structures (for example 

Intramoesian fault) to the presentation of many faults, segments, satellite faults, 

bunches and echelons of faults and many others’ rupture objects. 

These contradictions naturally provoked a lot of investigations. Many results 

have been obtained, a lot of hypotheses have been suggested, but major 

contradictions are still not eliminated. These facts induced the present study. Its 

main aim is to structuralize the knowledge up to now, to try to avoid contradictory 

hypotheses and to present a new, recent methodology for identification of blind 

and active faults on the studied territory – NE Bulgarian coastal zone together with 

the adjacent water aquatory of the coast of Black Sea. 

The major number of the investigators of this area accepted the concept of 

the existence of a large structure – called Moesian Platform (Figure 1). According 

of the definition of a platform this is a stabilized ancient block surrounded by the 

orogenic belts – Carpathians to the North and Balkans to the South with Alpine 

age orogenic structures. The important issue is that the platform is divided to 

several smaller blocks limited by so called “major” faults. Without going in depth, 

it is important to say that there are several interpretations of the dominant blocks 

and fault structures: Gorshkov et al. (2000), Покалюк et al. (2018), Stanciu et al., 

(2016), Dimitriu et al., (2017), Dimitrov et al., (2005). The interpretations are 

rather different and frequently generated contradictory issues - Tari et al., (1997). 
These contradictions create a lot of new, complex and deeper investigations. Larger 

parts of these investigations are performed in the past times (60-ties to 80-ties of the 

twenty century) – mainly related to the structural geophysical profiles (called geo 

traverses). Then modern techniques were applied using recently performed deep 

seismic sounding, as well as due to the new search and research of oil and gas.  
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Figure 1. Location of the studied area (white quadrangle). Boundaries of the 

Moesian platform approximated by red line. 

REGIONAL TECTONIC SETTINGS 

The tectonic environment in the area is rather complicated. There is an Alpine 

orogeny belt to the south (Balkans and fore Balkans), main part of investigated 

area is related to the Moesian platform to the North, stabilized about 20 My ago 

with thick sediments. To the east the Black Sea basin is located with very thin 

earth crust and basalt’s fundament with lack of “granite” layer. To the North - 

Carpathian arc is elongated with a sharp curvature just over the Vrancea 

intermediate seismic source. Due to the intensive sedimentation during the 

Neozoic era and most significant Holocene loess layers, there is a very small 

number of natural outcrops (Rogozhin et al. 2019). Larger portion of the area is 

underwater and thus is very difficult to identify easy the rhegmatic network.  

Much larger part is covered by Holocene sediments (loess, etc.) with 

significant thickness – between 50 and 150 meters. The loess layers mask any 

evidences about active faults on the surface. Very rare outcrops are observed. Low 

number of shallow boreholes also does no reveal the faults set. All these factors 

are unavoidable. To detect the faults in such environment some direct (structural 

boreholes) and not direct (geophysics) methods have been performed.  

The known facts of the faults network are investigated and summarized by 

several authors (last update – by Stanciu et al. (2016). Many faults of different 

type, size and origin are presented in Figure 2 (Stucchi et al., 2012). The regional 

setting is established by different techniques including: local and regional 

seismicity – Figure 2 and Figure 3; remote sensing methods – Figure 4; regional 
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stress map – Figure 5; seismogenic potential – Figure 6; recent seismicity of the 

Black Sea and surroundings – Figure 7; GNNS measurements, etc. The most 

significant active unit in the studied area is the so called Shabla-Kaliakra seismic 

source. The place is remarkable with several very strong earthquakes (M>7) 

occurred during the historical times. This source is activated irregularly, located 

on land and under the bottom of the sea and sometimes generated tsunami. A lot 

of secondary effects related to the strong earthquakes have been also observed 

(activated landslides, subsidence, stone falls, surface ruptures, sand volcanoes, 

etc.) Many evidences about the seismic forces acting during the ages, have been 

discovered, which influenced the ancient structures in the archaeological objects 

since 6000 years and also revealed by archaeseismologcal methods (Ranguelov et 

al., 2020). 

 

Figure 2. Seismogenic zones NE Bulgaria and costal area according different 

interpretations by different authors with some earthquakes epicenters: (Stucchi 

et al. 2012) 
1–3 – active faults (Mmax: 1 – 6.0–6.5; 2 – 6.6–7.0;3 – 7.05–7.15); 4 – boundaries of 

seismogenic zones (SK – Shabla-Kaliakra;GO – Gorna Oriahovitza; D – Dulovo); 5 – 

active faults; 6 – potential active faults, periodically activated 
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Figure.3. Active faults (dashed red lines – left panel) in the Shabla seismic 

region interpreted on geophysical and seismicity data. Black dashed lines: 

faults, flexures or/and other dislocation structures interpreted on gravity and 

magnetic data. Local weak seismicity and zonation on the right panel (Tsekov et 

al., 2019) 

 
Figure 4. Map of the main active lineaments in the region interpreted on 

satellite remote sensing imaginary and radar data (Покалюк et al. 2018) 
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Figure 5. Stress map – shows the possibility to identify faults according their 

regime – trust, normal, strike-slip and combined (URL - http://dataservices.gfz-

potsdam.de/wsm/showshort.php?id=escidoc:1809897) 

 
 

Figure. 6. Seismogenic faults in Europa 

(http://www.efehr.org/en/Documentation/specific-hazard-models/europe/active-

faults/) 
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Figure 7. Seismicity of the Black Sea and surroundings (USGS catalogue, 2019) 
 

On the basis of the density of epicenters, associated with faults, flexures 

or/and other dislocation structures lineaments depicted on the gravity and 

magnetic anomaly maps, etc., interpreted active faults are drawn with red lines 

in Figure 3, on the epicentral map of earthquakes recorded in the Shabla region, 

compiled from ROMPLUS (Oncescu et al., 1999, updated) and EMSC 

(http://www.emsc-csem.org) earthquake catalogues – Figure 2.On these maps is 

not clear what segments of the faults are active and/or seismogenic, what are the 

parameters of these segments (sizes, depts., activity, etc.), what is the time of 

their activation and silence, etc. The scientific literature describes Shabla region 

as a major seismic zone on land and extended to the Black Sea, with impact both 

on the territory of Bulgaria and Romania. The active seismicity of the area stands 

out with more than 7 magnitude earthquake catalogues recordings (i.e. 544, 

1444, 1901, etc.) according (Stucchi at al., 2012). Some earthquakes in the 

Shabla region have been recently related to the prolongation of Intramoesian 

Fault into the Black Sea (Ranguelov et al., 2019). Active segments of this 

concealed tectonic feature have been interpreted as on the W – E offshore 

lineament. The deep hypocenters (up to 34 km – the maximum recorded depth 

within the studied area) associated with the Intramoesian Fault represent a good 

illustration on its trans-crustal character (Shanov et al., 2005). 

THE METHODOLOGY  

The methodology deals with the definitions and criteria introduced in this 

research, the definition of faults, faults branches, faults’ systems, faults deviations, 

faults’ elongation and linearization, possible methods of identification of active, 

passive and creep faults, the criteria to connect any fault (segment) and/or fault 

system with observed earthquakes, the ranking of faults, movements of the faults, 

http://www.emsc-csem.org/
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depth penetration and development of faults, blocks and lineaments limited by 

faults, etc. Then the visualization is performed. After the establishment of the 

faults network, the characteristics of any fault, fault segment or fault branches are 

assessed using all available information. The special methodology algorithm is 

developed and applied to all faults units.  

Finally, the map of all faults together with their properties, descriptions and 

parameters is constructed.  

A. Definitions: 

• Blind (buried, crypto) fault – a fault without clear outcrop to the 

earth’s surface 

• Active fault – a fault with Neogene (Neocene, Holocene, recent) 

activity – creep and/or seismic and/or geodetic movements 

• Sleep fault – with lack of recent activity 

• Roughness (new parameter related) to the possibility of accumulation 

of stress in the fault 

• Depth – the penetration depth of a fault 

• Fault segment – a part of the fault with similar characteristics and 

possible to generate a characteristic earthquake 

• Rank of the fault – expert assessment of fault importance 

• Certain faults – faults proved by geology, geodetic and/or geophysics 

evidences for existence of a fault.  

• Sealed (passive) fault – faults expressed in depth with no any activity 

• Supposed faults – presenting indicators to consider the existence of a 

fault. 

• Normal faults – fault with vertical component of displacements of the 

blocks in extensional stress regime 

• Trust faults – fault with vertical component of displacements of the 

blocks in compressional stress regime 

• Strike-slip fault – fault with horizontal displacement 

• Echelon – a system of subparallel faults with expressed recent activity 

• Listric faults – appear in intensive extensive regime reaching sub-

horizontal planes 

• Satellite faults – a system of accompanying faults, related to the main 

fault, usually observed like a fan  

• Fault line – the projection of the fault plane on the earth’s surface 

• Dip – average angle of dip vector 

• Rake – average angel rake vector 

• Slip – a possible sliding related to a single earthquake (the slip vector 

represents the direction of motion of the hanging wall relative to the 

foot wall). 

• Seismogenic potential of the fault – potential to generate an 

earthquake with Mmax 
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Figure 8. Types of faulting (on the basis of activity and the type of the faults the 

typology table is suggested – Table 1). 

Table 1. Typology of faults and observed activity: 

Type of fault/Activity Active Passive  Creeping Roughness 

Recent +/- +/- +/- +/- 

Ancient - + - +/- 

Sealed  - + - - 

Seismogenic + - - + 

Segment +/- +/- +/- +/- 

Echelon +/- +/- +/- +/- 

Co-seismic +/- +/- + - 

Listric + - + - 

Blind (crypto) +/- +/- - +/- 

Note: The signs + and – mean that the respective fault could has (+), or 

has not (-) such characteristic, or expressed both. 

 

B. Methods of identification 

1. Morphology indicators – natural outcrops, man-made diggings and 

trenches, changes in high resolution DEM (on land or on the sea 

bottom) 
 

The high resolution bathymetry and faults traces according the bottom 

deformations, bottom elevations model gradients and ancient river beds (Dimitriu 

et al. 2016) have been established. It is important to mention that the visible 

deformations on the sea bottom might be produced by tectonic activity or surface 

gravitational processes as well as by the erosion of ancient river beds. The 

separation of the different types of bottom faults could be established by the 
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bottom surface DEM, the geophysical prospecting methods, seismic activity and 

other properties, typical for active faults, segments and fault branches. Frequently 

the identification is done by a complex study of different disciplines – geology, 

geodynamics, geophysics, etc. 

2. Geology indicators 

 Gas seeps and mud volcanoes detected and interpreted by Tutunsatar et al. 2018), 

sedimentation discontinuities and/or granulometric changes, vertical and /or 

horizontal visible movements at the outcrops, fast transgression/regression 

evidences, etc. are used as indicators. Most of these elements are confirmed by 

age determination and paleontology fossils.  

 

Figure 9. Locations of the seismoacoutsic cross sections and faults. (Dimitrov 

O, I. Genov 2004). 
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Cross section XVIII and faults belonging to the internal fault zone (Dimitrov O, 

I. Genov 2004). 

 

b) Cross section XVIII and fault surfaces of fault segment AIII [(Dimitrov O, I. 

Genov 2004). 

Figure 10. Illustrations of faults identification. (Dimitrov O, I. Genov 2004). 
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4. Potential fields: 

 

 

Figure 11. Gravity Bouguer (up) and total magnetic field anomalies (down) and 

gradients faults identification (Stanciu et al. 2016) 

 

Figure 12. Faults dislocations according interpretation of potential geophysical 

fields together with small magnitude instrumentally recorded earthquakes 

(Trifonova et al. 2013) 
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Figure 13. Another example of faults identification by potential geophysical 

fields and weak and strong earthquakes consideration (Trifonova et al. 2012). 

Geophysical indicators 

Seismic catalogues, - Historical and Recent seismicity, Macroseismic maps, 

criteria to join epicenter to fault structures are some of the elements used. 

Local week seismicity, earthquake regime (routine seismologic data 

processing – b-value, aftershocks activity, mechanism of earthquakes, rupture 

velocity, amplitude field of the seismograms, etc.), strong earthquakes and 

secondary effects (tsunami deposits, co-seismic cracks and displacements, 

activated landslides, subsidence and/or seismicities observed, (structural and 

mineral changes due to the strong seismic forces, etc.), (Dimnitrov et al., 2005) 

paleo- and archaeoseismological studies and evidences: (Rogoshin et al. 2019, 

Ranguelov et al., 2019). 

• Anomalies in the gravity, thermal and magnetic fields 

• Electro tomography profiling and 3D models, seismic exploration and 

seismostratigraphy 

• Geophysics of the deep horizons (earth crust, upper mantle and 

asthenospehere) - (Yosifov et al. 2018). 

• Blind fault identification using MMS method – earth crust thickness, 

asthenosphere and high density seismographs network. (Ойнаков, Рангелов. 

2015). 

5. Boreholes 

• one of the best indicators about ancient and recent blind fault 

displacements. 

 



 250 

6. Geodetic movements:  

Recent displacements registered by GNSS, remote sensing, satellite images 

(lineaments), SAR interferometry, etc. (Gorshkov et al. 2000) 

The rational geophysical strategy of buried active faults delineation and 

monitoring is well presented in Budanov et al. (2005). 

c. Methodology algorithm 

The methodology is developed according to the following algorithm: 

• Review and inventory of existing and new data. All known faults are 

localized due to their expression: 

a. On the surface - geology and geomorphology methods (surface 

dislocations, recent movements – GNNS displacements, remote sensing, crack’s 

analysis, co-seismic cracks, etc.) 

b. Underground faults (geophysical prospecting, seismology evidences, 

seismic exploration, potential fields, seismic activity, etc. 

c. Underwater faults (geophysical prospecting, geochemistry, seismic 

activity, etc.) 

 

• Visualization 

Using recent graphics tools, all elements of the faults are mapped and 

visualized. This process has main aim to separate certain and supposed faults. 

• Comparative analysis  

This is obligatory step to compare all types of faults, to clarify the main type 

of any fault, to identify its properties and to classify it. 

• Confirmation and/or rejection of fault type and/or structures, based on 

available information. 

• Integrating all available data, using all criteria and definitions to confirm 

and/or reject the attribution of the properties of all discovered and confirmed types 

of faults, their segments, satellites and echelons.  

• Compilation of new map of active, blind and passive faults 

Using all results of the investigations, the compilation of a new map is the 

last step of the process to discover and characterize the active faults, the blind 

faults and the passive faults and to assess their seismogenic potential due to their 

predefined properties. To discover the blindness, roughness, activity, stress and 

strain, neotectonic regime, seismogenic potential and possible activation, 

knowledge of many disciplines are in use.  

Very important issue is to consider the tectonic context and to produce non 

contradictory results. 

RESULTS AND DISCUSSION  

The application of the different methods for faults identification has been 

performed many times by different authors in the investigated region. Several 

examples are presented to support the discussion how and when to apply a 

complex approach and to extract more effective results.  

First example: (Use of the low magnitude earthquakes to identify visible or 

blind seismogenic faults or their active segments). 
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In Tsekov et al. (2019) authors identified (by chain of low magnitude 

earthquakes) lineaments related to the Batovo east fault segment and Kaliakra 

fault zone. They identified also the seismic activity on Mangalia south fault 

segment. No diffuse seismicity is recognized by the authors – fig 14. 
 

 

Figure 14.Wide spread method for active faults identification (Tzekov et al. 

2019) 
 

Second example: (Use of deep structure established by geophysical methods 

to identify blind fault) 

Very frequently the recent geodynamics investigations help to detect areas 

with higher fault’s activation. The low velocity layer of asthenosphere located in 

relative shallow depths under the blocks and emitting fluids to the surface is a 

factor which is under extended investigations now (Yosifov et al. 2018). Using 

the broadband seismic noise a method to transform the depth of penetration of the 

different frequencies has been developed. Extended research of the asthenosphere 

gives the possibility to outline the gradient zones where the faults (especially very 

deep faults) cross-cut the earth crust and reach mantle. These zones are assessed 

as zones of rough and blind faults and now are under special research interest. 

Another similar approach is used by (Е. Ойнаков, and Б.Рангелов 2015) for 

the blind fault identification. The method of high resolution microseismic 

sounding is applied to recognize the deep buried segment of Intramoesian 

platform – deep cross-sections to the profiles B-B and C-C (fig.16). The signals 

of amplitude changes of the microseismic noise detected the low velocity zone 

from about 500 to 5000 meters which is interpreted as an indicator of a large blind 

fault. This interpretation is supported aswell as by the almost vertical shift of the 

disturbed layers 
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Figure 15. Sketch of the geophysical characteristics of the Intramoesian 

faults.Locations of the profiles: A-A, B-B and C-C are presented (Rogozin et al. 

2019) and (Shanov et al. 2005) 

 

a 

 

b 

Figure 16. Blind fault identification using MMS method: a) – profile B-B; b) – 

profile C-C according (Е. Ойнаков, and Б.Рангелов 2015). 
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The vertical shift of the middle part of Intramoesian fault is visible to the depths 

of about 5 km. 

Third example: (Using morphology criteria for unknown faults expressed on the 

sea bottom, based on the high resolution bathymetry). 
 

 

Figure 17. Bottom morphology identification of faults (Ranguelov et al., 2013) 

After the classifications and examples presented one general important 

question is still open for discussion (Matova et al. 1996) – is any tectonic 

earthquake related to the fault? 

• If the answer is YES - than what means the diffused seismicity? 

• If the answer is – NOT, than what to do with all other seismic events 

not directly related to the faults? 

The picture of the seismicity in Bulgaria – in general – shows rather diffused 

seismicity expressed by low magnitude earthquakes – Figure 18.  
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Figure 18. Epicentral map of earthquakes on the territory of Bulgaria (M>4.0) 

– since ancient times up to the present days (Trifonova et al 2012). 
 

Many lineaments were established as structures along which the seismicity 

was observed. Sometimes these were long lasted lines with small earthquakes 

located very near to the lineaments. Rarely strong powerful earthquakes 

(especially in the subduction zones) created lineaments along the plate boundaries 

and very rare crossing them. All these peculiarities must be considered when faults 

are classified in a special typology. As an illustration the complex map with many 

components is included – Figure 19.  
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Figure 19. Example of a complex study including geomorphology, geophysics 

and tectonic setting and the faults relationships with the recent geodynamics: 

Legend: 1 – epicentre of an earthquake and a number showing the magnitude of 

the earthquake (showing the known earthquakes over the period 1900–2010); 2 

– single gas vents with high capacity (gas flares); 3 – polygons, white-line 

outline of areas with BSR (areas with gas hydrates – project BLASON); 4 – 

diamonds – groups of gas vents found in expeditions RV " Academic " in the 

period 2010–2015; 5 – geothermal stations and values of the heat flow [mW/m 2 

]; 6 – thin and thick black lines – faults lines; 7 – thick gray lines — inner fault 

zone; 8 – vents; 9 – negative numbers along contour lines – depths and isobaths; 

10 – red lines – tracks of the seismo-acoustic profiles; 11 – yellow square – 

groups of gas vents. (Dimitrov and Vasilev. 2016). 

 

The picture of the recent geodynamics in the Black Sea relatively small region 

expressed a variety of fault’s phenomena. It shows the extended possibilities for 

interpretation of the complex geomorphology and geophysical data related to the 

fault’s neotectonics. 
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NEW MAP OF FAULTS AND THEIR PROPERTIES  

 

 

Figure 20. The scetch of faults, faults’ systems, fault satellites (branches) and 

echelons with elements of their geodynamic activity (for the explanations see the 

text) 

Legend: star – active; diamond – blind; echelon – brown oval; red line – 

morphology expressed; thunder sign – rough; triangle – creep; circle – sleep; 

quadrat –listric; arrow up – gas seeps. 
 

According to our view accepted in this work – any tectonic earthquake is 

related to the destruction of the substance of the earth’s crust. The faults are 

disturbed substance area of the earth’s crust which sometimes generates 

earthquakes, but not always. The diffused seismicity means generation of 

relatively low magnitude earthquakes (approximately up to M4.0) which are not 

firmly related to the faults.  

The new map with indicators related to the faults’ setting is presented on 

Figure 20. 

Usually in the regions under extension the destruction of the earth crust went 

down to the first 10 km. This fact could be expressed by the diffused earthquakes 
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and are related in general to the listric processes. Of course many low magnitude 

earthquakes are also connected with the active faults. The stronger seismic events 

(magnitude greater than 4) are most frequently related to the destruction of the 

earth’s crust deeper substances (low crust layers and/or upper mantle) and almost 

always are connected with the existing faults (seismogenic, blind or sleepy) 

The new property called “roughness” was established recently, defining the 

size of the stress drop during an earthquake and the thickness of the slip zone. 

(Candela et al. 2011), (Lunn et al. 2008), (Kirkpatrik et al. 2018). This property 

was also studied in the investigated region.   
 

Table 2. Faults’ activity and geodynamics properties 

Name of the 

fault/ Type of 

activity 

Active Passive  Creeping Roughness Blindness  

Intamoesian +(segments) +(segments) - + + 

Batovo - + - ? + 

Kaliakra zone +(all 

segments) 

- - - - 

Cape 

Kaliakra fault 

+ (whole) - + - +(segments) 

Balchik zone +(small 

segments) 

-(large 

segments) 

- + + 

Chirakman + - - + - 

ForeBalkan - + 
   

Tulenovo +(listric) - +deep 

creep 

- + 

Mangalia +(segments) +(segments) - + +(segments) 

Kardam - + - - +(segments) 

Venelin-

Aksakovo 

+(segments) +(segments) - - + 

 

Most of the identified faults and fault zones are recognized by their properties 

expressed in their geophysical characteristics. But also the pattern recognition of 

the fault’s type can be identified by all expressions of their geodynamic regime. 

Such attempt is performed for the recognized faults in the North Bulgarian Black 

Sea coastal area and is presented in Table 2 

Before that, the same faults identification and detailed description of the 

faults (and their segments’) properties established by different methods are 

displayed in Table 2 and Table 3, as well as on the constructed map. 
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Table 3 of faults’ identification methods 
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Intamoesian - + + - +/- + -(?) 

Batovo + 
 

+ - + - - 

Kaliakra zone + + + + + + + 

Cape Kaliakra 

fault 

+ + + + + + + 

Balchik zone + - + - + + - 

Chirakman + + + + + + - 

ForeBalkan + - + - - - + 

Tulenovo + + + - + + + 

Mangalia + -(?) + -(?) + - + 

Kardam + - + - - - - 

Venelin-

Aksakovo 

- + - - - - -(?) 

 

Morphology indicators – include: lineaments by remote sensing, natural 

outcrops, man-made diggings and trenches, changes in high resolution DEM (on 

land or on the sea bottom – bathymetry, bottom elevations model gradients and 

ancient river beds), geology evidences –gas seeps and mud, sedimentation 

discontinuities and/or granulometric changes, vertical and /or horizontal visible 

movements at the outcrops, fast transgression/regression expressions. 

Deep and shallow geophysics – include seismic exploration data, MMS data, 

seismostratigraphy, shallow geophysics. 

Potential fields include gravity (Bouguer) and magnetic fields anomalies 

(Dimitriu et al. 2016). 

GNSS – any information of geodetic displacements measurements 

Seismic activity – includes microseismicity, macroseismic fields, 

mechanisms of earthquakes, creep and roughness effects.  

Archeaoseismology – includes any data confirmed by archaeoseismology 

and paleosesimologyinvestigations in the area.  

Boreholes – includes – any information from boreholes extracted and interpreted 

data from borehole exploration  

Intramoesian fault – crypto fault consisting of several segments. It is 

considered (Glavcheva and Radu, 1994) that this fault middle segment produced 

1891 seismic event with M~7 (very doubtful magnitude estimation). Very low 

shallow seismicity is observed to the south-east segment (Shanot et al. 2005). Lack 

of seismicity in the north-west segment and lack of morphology expressions are 

confirmed. Well recognized by MMS is the buried typical blind fault. The fault is 

considered with high roughness. 

 



 259 

Table 4 Indicated movements of faults and blocks 

Name of fault/ 

Movements  

Normal  Trust  Strike-

slip 

Combined  Blocks 

Intamoesian + - + + rotation 

Batovo + - - - vertical 

Kaliakra zone + - - - vertical 

Cape Kaliakra fault + - + + rotation 

Balchik zone - - + - horizontal 

Chirakman + - - - vertical 

ForeBalkan - + - - vertical 

Tulenovo + - + + rotation 

Mangalia + - + + rotation 

Kardam + - + + rotation 

Venelin-Aksakovo - - - - stable 

 

Batovo fault –This fault in its middle segment located under the sea bottom 

demonstrated seismic activity. Most probably this part participated in the 

generation of strong seismic events during the past historical times. Its eastern and 

western segments are expected to demonstrate roughness according the recent 

criteria (paper about the roughness). The seismogenic potential is considered high 

for strong seismic events. 

Kaliakra faults zone–The most active zone of the Shabla-Kaliakra seismic 

source. Constructed of many faults and faults segments, this zone is most probably 

the origin of strong historical seismic events, as well as the observed seismic 

effects (destructions, subsidence, tsunami, sand volcanoes, etc.) the main source 

of the M7.0 strong earthquake on 31 March, 1901. The zone can generate as well 

as the secondary seismic events like tsunamis, large landslides (on surface and 

underwater) and subsidence as well as cracks, echelons, etc. Many evidences on 

the archeological sites near the coast line have been observed and interpreted as 

direct effect of past earthquakes.\ 

Cape Kaliakra fault – Transverse fault to the Kaliakra fault zone. Active fault 

expressed at the outcrops observed on the scarps of Cape Kaliakra (both sides). 

The fault probably participated in the generation of the 1901 strong event as well 

as to the redistribution of the post seismic stress changes. Many aftershocks have 

been connected with its activation.  

Balchik fault zone –crypto fault located in parallel with Kaliakra fault zone 

traced mainly by the landslides on land which mark its position. Due to the 

landslide activity, it seems very well that the fault can be classified as creeping 

blind fault with not strongly expressed seismic activity, but well expressed in the 

potential geophysical fields. In the sea the fault controls several shallow gas seeps 

near the coast (Tutunsataret al. 2018). Also have indications about the listric 

segmentation trending from the land to the sea. 

Chirakman fault –Well expressed active fault clearly visible on the 

Chirakmana platoe, where the massive landslide moved the ancient town Bisone 
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(a Greek colony) from the land to the sea (according Strabo who cited Demetrius 

Calatious – ancient chroniclers) in 3rd century BC. According to descriptions the 

very large slide was triggered by a strong earthquake (probably related to this 

fault) and all port facilities were moved to the depths of recent water level reaching 

6-8 meters and all effects of the tsunami inundation were also described.  

The area located in the approximate triangle Shabla-Kaliakra-Balchick is 

characterize with intensive block disintegration of the earth crust with many 

vertical and horizontal movements of the blocks related mainly with the activity 

of faults. Even the area is not typical for the rough faults (usually observed in the 

areas of large strike-slip faults – like North-Anatolian or San Andreas). Most 

frequently the rough blind faults are located in the compressive geodynamic 

regime (similar to the steep subduction zones). It seems that the specific 

combination of the block structure with intensive faulting in this area, is also 

possible to create blind and rough faults together with clearly expressed surface 

faults’ segments 

Fore Balkan fault – a boundary fault between the Moesian Platform and the 

fore Balkans. Blind crypto fault with only morphology expressions. Considered 

as very rough fault. To the east ended in a bunch of faults with unknown depth 

penetration discovered by seismostratigraphy with expressions of gas seeps. 

(Dimitrov O and A Vasilev, 2016). 

Tulenovo fault – typical listric fault with inclination to the sea. According the 

geophysical prospecting methods went in depth of several hundreds of meters and 

than changed almost to horizontal listrification. Confirmed by exploitation 

boreholes connected with the Tulenovo oil deposit exploration. 

Mangalia fault – sub meridional sleep fault to the north.To the south express 

weak seismicity with low magnitude rear seismic events. 

Kardam fault – sleepy fault probably remaining of possible ancient rift zone. 

Most probably active in the past geological times.Confirmed by parametric deep 
boreholes performed on both sides and confirmed by the potential geophysical fields. 

Venelin-Aksakovo fault – a meridional sleep blind fault with only 

expressions in the shallow geophysics (vertical electric sounding) detecting not 

very clear small shifts on both sides of the segments 

The depth distribution and limitation of blocks is difficult to be established. 

The depth penetration of the different faults has large variety of the different 

segments and types of faults. The general consideration based on the recent 

geodynamics might be only a qualitative component and in general the listric-

faulting could be rather shallower than the normal faulting. The same could be 

supposed for the strike slip then the trust faults.  

CONCLUSIONS 

The methodology of assessment and identification of the different types of 

faults and their satellites, segments and branches is developed. It is based on the 

properties of the faults (like activity, creep effects, roughness, blindness, etc.) and 

the reflection of these properties to the characteristics of faults, derived mostly by 

their geodynamic expression.  
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The classification and typology of faults is discussed, applied and 

investigated from the point of view of the seismogenic and geodynamic properties 

of faults located in and near the Bulgarian Black Sea costal area. 

The application of the complex approach about identification of the active 

blind and fossilized faults using geological, geophysical, seismology, GNSS, 

remote sensing and all possible informative methods helped a lot for the correct 

recognition of any type of faults and can help significantly to the assessment of 

the seismogenic potential of the faults.  

The new map is constructed reflecting the different types of faults, segments, 

echelons considering all available data and using new methodology of 

combination and integration the different approaches to the observed fault’s 

structures in the investigated region. This helped to extract the new and unknown 

information about some fault’s properties (such like blindness, roughness, creep, 

etc.). 

The complicated regime of all faults and recognized crustal blocks is 

confirmed which makes such studies difficult, complicated, not uniform and 

rather uncertain. (R. Dimitriu et al 2017, Matova et al., 1996 
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1. INTRODUCTION 
  

Morphological, cytological, ethological, ecological and biochemical characters 

are the main criterion in taxonomic classifications of living species. However, these 

characters are not sufficient for the identification and classification of some species. 

In such cases, molecular level techniques are needed to identify the species. The 

electrophoresis is very useful molecular method to make systematic distinguish 

between morphologically similar species. Polyacrylamide gel electrophoresis 

(PAGE) is preferred for its accuracy and simplicity in describing the genetic structure 

of plant collections. Thanks to the protein patterns obtained by the PAGE method the 

taxonomy and evolutionary relationship of some species have been clarified, because 

banding patterns are species specific and depend on the genotype (Ghafoor et al. 

2000). Besides, electrophoresis is an additional method to solve taxonomic and 

phylogenetic problems. The reliability of data produced by gel electrophoresis is due 

to the gel medium used in the electrophoretic applications for taxonomic 

classifications, which have been accepted in studies of plant population genetics 

(Justo et al. 2011). 

The taxonomical proximity in subordo, family or genus levels of some animal, 

plant and microorganism species have been evaluated electrophoretically according 

to their distribution in protein profiles by researchers (El-Shanshoury 1997, Soares 

et al. 1998, Berber 2004, Arıkan et al. 2008, Emre et al. 2006, Uysal et al. 2010, 

Oladipo and Illoh 2012, Alege et al. 2014, Dudwadkar et al. 2015). As can be seen 

from their different nutritional values, mushrooms have fairly high-protein content, 

generally 20 to 40% dry weight basis (Stankeviciene and Urbonas 1988, Petrovska 

and Ilievska 2000, Moore et al. 2011, Ibrahium and Hegazy 2014, Gezer et al. 2016). 

There is extreme variation in protein content among species, for instance 3.5% in 

Cantharellus cibarius Fr. and 44% in Agaricus bisporus (J.E. Lange) Imbach (Moore 

et al. 2011). Qualitative and quantitative analysis of mushroom proteins revealed 

great intra and inter species differences (Petrovska 2001). 

The worldwide distributed genus Pluteus Fr. consists of approximately 500 

species (He et al. 2019, Kaygusuz et al. 2021). Many Pluteus species have been 

reported to be always eaten, and some have excellent nutritional quality when their 
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basidiomas are fresh and tight (Arora 1986, Singer 1986). In studies conducted by 

different researchers, Pluteus admirabilis (Peck) Peck, P. aurantiorugosus (Trog) 

Sacc., P. atromarginatus (Konrad) Kühner, P. cervinus (Schaeff.) P. Kumm., P. 

longistriatus (Peck) Peck, P. lutescens (Fr.) Bres., P. magnus McClatchie, P. pellitus 

(Pers.) P. Kumm, P. petasatus (Fr.) Gillet and P. umbrosus (Pers.) P. Kumm. species 

have been reported to be edible (Smith and Weber 1980, Pacioni 1981, Lincoff 1983, 

McKnight and McKnight 1987, Barron 1999, Miller Jr. and Miller 2006). It is 

reported that P. cervinus is a durable food with a radish-like taste (Sommer 2005). 

So far, protein fractions of some members of Agaricaceae Chevall. (Agaricus 

bisporus, A. purpurellus F.H. Møller, Amanita princeps Corner & Bas, Leccinum 

aurantiacum (Bull.) Gray, Macrolepiota procera (Scop.) Singer, Pleurotus ostreatus 

(Jacq.) P. Kumm., Suillus granulatus (L.) Roussel), Russulaceae Lotsy (Boletus 

edulis Bull., B. luridus Schaeff.) and Boletaceae Chevall. (Lactarius deliciosus (L.) 

Gray) families have been determined by SDS-PGS in the world (Petrovska and 

Ilievska 2000, Joh et al. 2013, Thinthasit et al. 2018). To the best of our knowledge, 

no studies have previously been reported on electrophoretic separation of protein 

diversity of the genus Pluteus. This study was focused on separating the proteins 

from some Pluteus species growing naturally in Anatolia (Turkey) into protein 

fractions and characterizing the molecular size by using SDS-PAGE technique. 

2.MATERIAL AND METHODS 

2.1. Collections 

Pluteus species used in this study were collected from different geographical 

regions of Turkey and the identification of each species was made both 

taxonomically and molecularly. The scientific names of the studied species and their 

geographic origins are presented in the Table 1. 
 

Table 1: Geographical origin of the investigated Pluteus species 
Sample  

No 
Taxa Collection 

Altitude 

(m) 
Habitat Region 

1 P. kovalenkoi OKA-123 27 Laurus nobilis Aydın 

2 P. hongoi OKA-361 350 Fagus orientalis Karabük 

3 P. salicinus OKA-132 7 Laurus nobilis Aydın 

4 P. leoninus OKA-279 1470 Fagus orientalis Artvin 

5 P. cervinus OKA-487 930 Carpinus betulus Bursa 

6 P. shikae OKA-148 43 Laurus nobilis Aydın 

7 P. petasatus OKA-612 750 Pinus nigra Isparta 

8 P. chrysophlebius OKA-381 390 Fagus orientalis Karabük 

9 P. umbrosus OKA-330 1491 Carpinus betulus Artvin 

10 P. nanus OKA-067 848 Populus tremula Denizli 

11 P. cinereofuscus OKA-097 1175 Quercus coccifera Afyonkarahisar 

12 P. roseipes OKA-440 1495 Pinus sylvestris Bolu 

13 P. phlebophorus OKA-411 780 Fagus orientalis Bolu 

14 P. romellii OKA-022 163 Quercus sp. İstanbul 

15 P. granulatus OKA-101 160 Fagus orientalis Bolu 
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2.2. Preparation of Mushroom Extracts 

Total protein extraction in mushroom samples was carried out as follows: 1 gr 

of each sample was homogenized using a clean mortar and pestle with 5 mL of 

freshly prepared 50 mM phosphate buffer (pH 7.2). Homogenized samples were 

centrifuged at 8000 rpm for 10 min to remove debris. Without disturbing pellet upper 

clear supernatant was transferred to a fresh tube and stored at 4ºC. Relative or 

absolute amounts of protein in the extracts were determined using Bradford's protein 

estimation method. 

2.3. Analysis of Mushroom Proteins by SDS-Page Analysis 

The reagents and gel preparation for sodium dodecyl sulphate-polyacrylamide 

gel electrophoresis (SDS-PAGE) slab were performed according to the instruction 

manual of the Mini-Protean II Dual Slab cell system from Bio-Rad Laboratories 

(Hercules, USA), based on the Laemmli SDS-PAGE system (Laemmli 1970). 12% 

gel was prepared and samples were run under reducing conditions with -

mercaptoethanol at constant 100 V. The run was terminated when the bromophenol 

blue band was approximately 0.5 cm distance from the bottom of the gels. The 

proteins in the polyacrylamide gels were stained with Coomassie brilliant blue R-250 

(Bio-Rad). The gels were analyzed using Vilber Lourmat Infinity Vx2 (Marne- La-

Vallée cedex, France) gel imaging system. 

2.4. Determination of Protein Content 

Protein concentrations of each Pluteus species were determined using the 

method of Bradford with Bovine Serum Albumin (BSA) as standard (Bradford 

1976). 10 µL protein sample of each Pluteus was mixed 200 µL with Bradford 

reagent. The mixture was shaked and incubated for 10 min at ambient temperature 

and then the absorbance of mixture was read at 595 nm (Multiscan Go Microplate 

Reader (ThermoFisher Scientific, USA). The protein concentrations in mushroom 

were calculated from BSA calibration curve (50-175 µg mL-1) into consideration by 

dilution factors. 

2.5. Calculations 

The analyses were conducted using UPGMA, using the dendrogram 

construction utility DendroUPGMA (http://genomes.urv.cat/UPGMA/) applying 

Jaccard coefficient with default settings. 

3.RESULTS AND DISCUSSION 

The total 173 protein patterns from fifteen Pluteus species separated by SDS-

PAGE analysis are displayed in Figure 1. SDS-PAGE showed heterogeneity between 

the proteins of the investigated Pluteus samples. However, our results have revealed 

similar electrophoretic profiles in the mushroom samples from the same genus. In 

our study, it was determined that P. hongoi, P. shikae and P. chrysophlebius was 

divided into a lower number of protein fractions (4-7 lanes) compared to the other 

investigated samples (Fig. 1, Table 2). In addition, the highest number of protein 

fractions was located in P. umbrosus (17 band) and P. granulatus (18 band) samples 

(Fig. 1, Table 2). These results showed that the total number of Pluteus protein bands 
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could vary among species. Petrovska et al. (2004) determined that mushroom protein 

extracts from Agaricaceae and Russulaceae contained from 13 to 16 protein fractions, 

while mushroom samples belonging to Boletaceae were separated to 4-6 protein 

fractions. 

 

Figure 1: Analysis of protein patterns of Pluteus species by SDS-PAGE; P. 

kovalenkoi E.F. Malysheva (lane 1), P. hongoi Singer (lane 2), P. salicinus (Pers.) 

P. Kumm. (lane 3), P. leoninus (Schaeff.) P. Kumm. (lane 4), P. cervinus (lane 5), 

P. shikae Justo & E.F. Malysheva (lane 6), P. petasatus (lane 7), P. chrysophlebius 

(Berk. & M.A. Curtis) Sacc. (lane 8), P. umbrosus (lane 9), P. nanus (Pers.) P. 

Kumm. (lane 10), P. cinereofuscus J.E. Lange (lane 11), P. roseipes Höhn. (lane 

12), P. phlebophorus (Ditmar) P. Kumm. (lane 13), P. romelli (Britzelm.) Sacc. 

(lane 14), P. granulatus Bres. (lane 15). 

It can be said that major proteins in Pluteus species of the protein bands detected 

in the range of 11 to 19 kDa according to SDS-PAGE gel image. In particular, the 

protein band calculated as 11-12 kDa was determined in all Pluteus species (Fig.1 

and Table 2). When this protein is recognized at the molecular level, it can be used 

as a chemotaxonomic character in the taxonomic classification of Pluteus species. 

Table 2: SDS-PAGE protein number and MWs of Pluteus species 

Number 

of Band 

Sample No 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

kDa 

No 1 64 58 105 98 79 50 77 53 400 387 370 78 115 400 349 

No 2 57 53 86 89 64 23 60 49 90 122 301 61 106 160 89 

No 3 54 45 64 81 50 18 50 31 83 110 177 52 91 115 70 

No 4 46 30 54 68 37 12 47 19 61 86 110 33 78 93 63 

No 5 32 18 48 59 32  32 17 51 51 90 30 63 63 60 

No 6 28 15 35 50 27  29 12 46 31 78 27 59 58 55 

No 7 20 11 31 33 24  23  44 28 59 22 53 51 49 

No 8 18  26 30 19  19  39 24 50 21 46 46 45 

No 9 15  19 19 16  12  36 18 45 19 34 39 40 

No 10 14  15 17 12    33 16 32 16 28 28 33 
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No 11 11  11 15     28 14 29 14 25 20 30 

No 12    12     20 11 25 11 21 17 28 

No 13         18  22  19 14 20 

No 14         16  17  14 11 19 

No 15         14  11  11  15 

No 16         12      14 

No 17         11      12 

No 18               11 
 

The protein amounts of the investigated samples are given in Table 3. Protein 

amounts of all species were also found to be between 70-800 µg g-1. Results showed 

that P. kovalenkoi and P. romellii have the highest protein content values of 800 and 

540 µg g-1, respectively. The lowest protein content was found to be 70 µg g-1 P. 

shikae.  

Table 3: Protein amounts of the investigated Pluteus species 

Sample No Taxa Protein amounts  

(µg g-1 mushroom) 

1 Pluteus kovalenkoi 800 

2 Pluteus hongoi 280 

3 Pluteus salicinus 520 

4 Pluteus leoninus 360 

5 Pluteus cervinus 400 

6 Pluteus shikae 70 

7 Pluteus petasatus 320 

8 Pluteus chrysophlebius 420 

9 Pluteus umbrosus 370 

10 Pluteus nanus 180 

11 Pluteus cinereofuscus 270 

12 Pluteus roseipes 340 

13 Pluteus phlebophorus 400 

14 Pluteus romellii 540 

15 Pluteus granulatus 340 
 

Taxonomical relationship between Pluteus species and their relatives was 

evaluated using a dendrogram generated through the DendroUPGMA in Figure 2. 

Dendrogram presents a very clear picture of the species’ evolutionary pattern in 

relationship and variability. Analysis of the fruiting bodies’ proteins revealed that all 

the species had a specific pattern. The cluster analysis of the taxa based on the 

distance matrix produced from Jaccard’s coefficient was represented by an UPGMA 

dendrogram. 
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Figure 2: Dendrogram illustrating the relationships of Pluteus species according 

to differences in protein profiles. 

The dendrogram of Pluteus species proteins using UPGMA showed that all the 

studied taxa formed two main clusters in present study. The first one consisted of P. 

cervinus, P. hongoi, P. kovalenkoi, P. petasatus, P. salicinus, P. shikae and the 

second one P. chrysophlebius, P. cinereofuscus, P. granulatus, P. leoninus, P. nanus, 

P. phlebophorus, P. romellii, P. roseipes and P. umbrosus. 

The first group was separated further into three clades and the upper cluster only 

consisted of Pluteus petasatus. The middle cluster included P. hongoi, P. kovalenkoi 

and P. shikae. The lower cluster consisted of P. cervinus and P. salicinus. Pluteus 

petasatus was placed in the first main clade as an outer group, the group the most 

genetically distinct from the other species in the dendrogram. Morphologically, it 

was indicated that P. cervinus, P. hongoi, P. kovalenkoi, P. petasatus, P. salicinus 

and P. shikae have specific characteristics belonged to the sect. Pluteus, such as 

metuloid pleurocystidia and pilepellis as a cutis (Kühner and Romagnesi 1953, 

Singer 1956, Orton 1986, Vellinga 1990, Justo et al. 2014). Because of the unique 

protein profiles and patterns special to sect. Pluteus, these species may be clustered 

in this group. 

The second clade was also divided into three subgroups. The first subgroup 

consisted of P. roseipes, P. phlebophorus, P. leoninus, P. umbrosus and P. 

granulatus. Morphologically, it was noted that P. roseipes, P. leoninus, P. umbrosus 

and P. granulatus (except P. phlebophorus) have particular characteristics belonged 

to the sect. Hispidoderma Fayod, such as non-metuloid pleurocystidia and pileipellis 

composed of elongated elements organized as a cutis, a hymeniderm or a trichoderm 

(Justo et al. 2011). P. phlebophorus belonging to the sect. Celluloderma Fayod was 

placed in different position and on a separate branch of the dendrogram. 

In the last two small subgroups of the second main clade in the present study, P. 
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cinereofuscus and P. nanus in one branch, and P. chrysophlebius and P. romellii in 

the other branch were placed as sister groups. Morphologically, it was indicated that 

P. chrysophlebius, P. cinereofuscus, P. nanus and P. romellii have particular 

characteristics belonged to the sect. Celluloderma such as, non-metuloid 

pleurocystidia and a pileipellis composed of short, clavate or spheropedunculate 

elements organized as a hymeniderm, with transitions to an epithelium (Justo et al. 

2011). The results of the protein profiles of Pluteus samples described above, for the 

most part, were confirmed with the results of the molecular analysis performed by 

Justo (Justo et al. 2011). The genetic similarity matrix of Pluteus species are given 

in Table 4. The genetic similarity coefficient values ranged from 0.08 to 0.55 

indicates that genetic diversity exists within the genus Pluteus for their systematics. 

The highest similarity index observed between P. chrysophlebius and P. granulatus 

(0.55) is clear evidence that they are phylogenetically close related than every other 

species studied. In contrary, the lowest similarity value was found between P. 

salicinus and P. cinereofuscus (0.08), suggesting that they evolved different 

evolutionary trends. The reason for this lower similarity matrix revealed that there is 

relatively high degree of genetic variability within the genus. 

Table 4: The genetic similarity matrix computed with Jaccard’s coefficient among 

the electrophoretic protein profiles of Pluteus species 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 ˗ 0.28 0.29 0.21 0.31 0.15 0.25 0.30 0.30 0.35 0.18 0.22 0.25 0.38 0.28 

2  ˗ 0.28 0.26 0.21 0.22 0.14 0.30 0.22 0.18 0.10 0.38 0.10 0.16 0.27 

3   ˗ 0.27 0.31 0.15 0.17 0.13 0.18 0.21 0.08 0.37 0.25 0.08 0.28 

4    ˗ 0.22 0.23 0.23 0.28 0.35 0.20 0.22 0.35 0.23 0.18 0.47 

5     ˗ 0.27 0.35 0.33 0.25 0.37 0.25 0.31 0.20 0.14 0.18 

6      ˗ 0.44 0.42 0.18 0.23 0.18 0.25 0.20 0.20 0.17 

7       ˗ 0.36 0.26 0.31 0.41 0.33 0.35 0.21 0.25 

8        ˗ 0.16 0.28 0.23 0.21 0.11 0.25 0.15 

9         ˗ 0.28 0.25 0.30 0.38 0.38 0.55 

10          ˗ 0.22 0.21 0.18 0.23 0.27 

11           ˗ 0.23 0.31 0.16 0.24 

12            ˗ 0.47 0.13 0.35 

13             ˗ 0.33 0.36 

14              ˗ 0.30 

15               ˗ 

The present study reports on variations for banding pattern of protein fractions 

and protein profiles in some Pluteus species (P. cervinus, P. chrysophlebius, P. 

cinereofuscus, P. granulatus, P. hongoi, P. kovalenkoi, P. leoninus, P. nanus, P. 

petasatus, P. phlebophorus, P. romellii, P. roseipes, P. salicinus, P. shikae and P. 

umbrosus) collected from their natural habitats in Turkey. The major protein bands 

in the Pluteus species investigated were detected in the 11 and 19 kDa ranges with 

Sodium Dodecyl Sulfate Polyacrylamide Gel Electrophoresis (SDS-PAGE). In 

particularly, the protein bands calculated as 11 or 12 kDa were most commonly 

detected bands in all Pluteus species. This protein band to be defined can be used as 
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a chemotaxonomic character in the taxonomic classification of Pluteus species. A 

total of 18 polypeptide bands were observed and the molecular weight of various 

bands determined that ranges from 11 to 400 kDa. Protein amount was found to be 

highest in P. kovalenkoi (800 µg g-1) and lowest in P. shikae (70 µg g-1). The 

dendrogram based on dissimilarity matrix using unweighted pair group method with 

arithmetic averages (UPGMA) separated all accessions into two main groups. The 

genetic similarity coefficient values ranged from 0.08 to 0.55 indicate that genetic 

diversity exists within Pluteus. Analysis of Pluteus protein diversity revealed that all 

the genotype species had a specific pattern. In conclusion, SDS-PAGE could be used 

to resolve the taxonomic and evolutionary problems in the genus Pluteus in the 

sectional and interspecies level. 
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INTRODUCTION 

Conflict is unavoidable in any situation where people interact. What is more, a 

conflict can exist when there are disagreements, inconsistencies, or contradictions in 

the goals, feelings, thoughts, needs, priorities, and beliefs of social entities. Conflict 

may also lead to multiple consequences in different dimensions, from personal hatred 

to competition and even wars. However, well-managed conflict may lead to positive 

outcomes, such as new experiences, improved problem-solving processes, better 

understanding of disagreements, and the implementation of problem-focused 

solutions. Conflicts are inevitable in natural resource management because of the 

diversity and number of stakeholders and actors involved. Also, the needs, demands, 

utilisation types, and socio-economic properties differ on a large scale. Thus, 

conflicts arise at various levels and in different types of natural resource management 

processes. This situation is among the essential obstacles that managers have to solve 

to achieve effective and sustainable management. However, when the common 

approaches related to conflict management on natural resources are evaluated, it is 

seen that conflict problems are often suppressed or solved by oppressive methods 

rather than by using the mechanisms that can benefit natural resources. Hence, a 

conflict that is ignored or mismanaged can reach a level that can damage natural 

resources. 

On the other hand, conflicts managed effectively could be considered a tool for 

positive change and development in the natural resource management process. The 

managers must understand all conflict dimensions clearly to maintain an efficient 

management process and create functional solution mechanisms. In this context, 

conflict analysis is utilised to understand the conflict's profile, causes, actors, and 

dynamics. This approach is the core background of creating effective, sustainable 

natural resource management strategies with a complex and multi-dimensional 

structure.  

Within this scope, the study's main aim is to evaluate conflict and its analysis in 

the context of natural resource utilisation. The natural resource conflicts are 

evaluated within the scope of sources, categories, actors, dynamics, and results in a 

general framework. In addition, these aspects are investigated in various cases on 

forest utilisation and land use to clarify the related process and approaches. Thus, 
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conflict analysis components are evaluated from different perspectives regarding 

forest resource utilisation, management, and land use.  

MATERIALS AND METHODS  

Conflict, conflict analysis, and related components were examined within the 

context of natural resource management based on the following literature review. In 

this framework, related documents published by international institutes such as the 

UN (United Nations), UNEP (United Nations Environment Programme), FAO (Food 

and Agriculture Organisation of the United Nations), WFP (World Food 

Programme), USIP (United States Institute of Peace), SIDA (Swedish International 

Development Cooperation Agency), APFO (Africa Peace Forum), CMD (Centre for 

Multiparty Democracy) and as well as independent scientific research were 

evaluated. Thus, the conceptual framework was presented in a general context.  

Various cases were examined to embody and clarify the components of natural 

resources conflict analysis. Samples of conflict and conflict analysis with different 

characteristics were presented in terms of region, size, actors, and causes. These 

samples were demonstrated in different boxes. Therefore, the details were clarified 

from different perspectives, and each issue was investigated comprehensively.  

The case studies were selected regarding their relevance to "sources of conflict", 

"categories of conflict", "actors of conflict", "results and impacts of conflict", and 

"dynamics of conflict". Examples of conflicts on different issues and countries 

worldwide have been presented. Nine cases were investigated within this scope. The 

first was related to the land-use change in a protected area in Turkey. The second 

focused on legal rights change and exploitation of natural resources in indigenous 

territories in the Brazilian Amazon region. The third case was regarding the national 

and regional level conflicts in Germany. The fourth case examined indigenous 

peoples’ rights in Indonesia. The fifth case was regarding different actors' conflict 

perspectives in Ghana. The sixth and seventh cases studied the social impacts of 

conflict from South Asia examples, biodiversity policy changes, and related 

environmental and economic dimensions of conflicts in China. The final two cases 

consider the effect of multiscale governance on conflict in Mexico, and the impact 

of inter-organizational authorisation complexity on conflicts in Turkey. 

CONFLICT AND ITS COMPONENTS 

Conflict is determined as a "struggle between forces; battle; war" or "clash; 

opposition; disagreement" (Macmillian Dictionary, 1988). This concept is also 

defined as "a situation in which people, groups or countries disagree strongly or are 

involved in a serious argument" (Oxford Dictionary, 2020).  

Rahim (2001) stressed the interactive process and disagreement and also 

dissonance within or between social entities in the definition of conflict. Esquivel 

and Kleiner (1997) mentioned that conflict has a negative connotation, and it is a 

type of undesirable relationship that should be avoided. Swanström and Weismann 

(2005) highlighted that religion, perceptions, values, attitudes, and beliefs are the 

cause of conflict. Conflict can cause negative emotions, stress, blocked 

communication, reduced coordination, and breakdown in empathy. However, there 
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is also a notion that defends a well-managed conflict as a method for positive results 

(Tjosvold, 2006). It can lead to new perspectives, assist in better problem solving and 

decision-making, increase cohesiveness, resolve differences, and realise change 

(Eunson, 2007).  

In the light of these approaches and some various conceptual perspectives, the 

components of conflict can be listed as follows (Pondy, 1967; Karip 2015, Levi and 

Askay, 2020; Hussein and Al-Mamary, 2019): 

• Conflict is a process. 

• Conflict occurs between two or more individuals or groups. 

• Conflict is a part of social life. 

• There are disagreement and dissonance between sides. 

• A negative interaction occurs. 

• Conflicts drive opposing aims, needs, perceptions, beliefs, attitudes, 

emotions. 

• Conflict is a part and result of social relations. 

• Conflict brings both benefits and problems to a social entity. 

The abovementioned definitions and components reveal that conflict is multi-

dimensional and multicausal. Thus, it would also be useful to categorise conflict in 

terms of its sources. The common sources can be summarised as i. political sources 

(power struggles, differences in ideologies, etc.), ii. religious sources: - power 

struggle, differences in doctrine, etc., iii. cultural sources: - when two cultural 

traditions fight for domination iv. economic privileges: -where some people feel 

marginalised, v. natural resources (utilisation rights, land tenure, etc.) (CMD, 2009).  

Parallel to this categorisation, the reasons for conflict can be listed as i. various 

perspectives on objectives ii. different points of view related to the methods used, iii. 

variations among the values, iv. insufficient or wrong communication, v. competition 

over inadequate resources, vi. the dissonance of power, authority, and status, vii. 

competition for advantage and dominance, viii. the invention of territory, ix. 

uncertainty, x. the structure of actions and tasks, xi. changes in the external 

environment, and xii. aggressiveness and stubbornness (Talmaciu, 2010).  

Conflict may take multiple forms, including interpersonal, intrapersonal, 

intergroup, intragroup, and inter-organisational conflicts. Interpersonal conflict 

emphasises the interaction of human dynamics within a social environment. 

Intrapersonal conflict is internal to the person. Intergroup conflict is seen among 

parties of different teams, divisions, or groups. Intra-group conflict is called conflict, 

which exists within groups or teams. Conflicts between two or more organisations 

are known as inter-organisational conflicts (Thakore, 2013). The main actors of the 

conflicts on social issues could be governments/states, international organisations 

and interest-based coalitions, and non-state actors (such as NGOs, social movements, 

political parties, religious bodies, sectoral companies, and media) (Schweitzer et al., 

2007). 

CONFLICT ANALYSIS  

Conflict analysis is the systematic assessment of the profile, causes, actors, and 

dynamics of conflict. The main aim of conflict analysis is to understand and 
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determine the conflict on a case-based principle. It also helps identify conflict type, 

context, reasons, and causes of conflict, components, and actors involved in the 

process (Lyamouri-Bajja et al., 2012). 

The core components of understanding the conflict are i. the conflict's context, 

ii. actors of conflict, iii. causes of conflict, and iv. dynamics of the conflict (Herbert, 

2017). Jeong (2008) indicated that the conflict analysis process includes detailed 

assessments on identifying key actors and their interests, values, needs, and 

motivators, goals, problems regarding welfare, and evaluating the relations and 

dynamics.  

APFO et al. (2004) classified the critical aspects of the conflict analysis into 

four categories as profile, causes, actors, and dynamics. The themes to be 

investigated under these categories are listed below (APFO et al., 2004; SIDA, 2006, 

Lyamouri-Bajja et al., 2012):  

Profile 

The context of the conflict in terms of political, economic, and socio-cultural aspects 

The current situation regarding political, economic, and social conditions 

Conflict-prone/affected areas within the context 

History of conflict 

Causes 

The conflict's structural causes 

The questions that treated as proximate sources of conflict 

The causes that lead to the emergence and rising of conflict tension 

The primary mechanism(s) driving the conflict 

The new variables that affect to extend the dynamics of conflicts 

The factors that affect peacemaking  

Actors 

The main actors 

Main actors' interests, aims, properties, capacities, power, and relationships 

The potential contributions of actors for peace-making  

The presence of inadvertent or intentional spoilers 

Dynamics 

The current conflict trends 

The windows of opportunity 

The government's institutional capacity to respond 

Alternative scenarios created  

Events, actions, and decisions that identified as actual or potential trigger factors 

The conflict analysis' essential components are considering various 

perspectives, multiple opinions, examining the history and origins of the conflict, and 

having a multi-disciplinary approach (Byrne and Senehi, 2009). In the light of these 

aspects, the main principles of conflict analysis can be listed as below (CDA, 2012): 

- Conflict analysis is not a neutral process, and it has the potential to escalate 

disputes. Thus, the simple strategy should be to "do no harm". 

- The local information has critical importance, and thus local culture should be 

respected.  

- The analysis must be focused on input from the broad spectrum of conflict 
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stakeholders; attempts should be made to collect all parties' information.  

- Local parties should lead or participate in data collecting and analysing processes 

that are very important in cultural sensitivity. 

- Gender-related viewpoints should be merged into the whole framework of 

conflict analysis. 

- Conflict analysis could be functional if it supports planning and decision-making 

processes regarding resolution. 

- Conflict analysis is a repetitive process and should be updated periodically. 

- The analysis could be developed and improved over time.  

The conflict cannot be resolved and managed unless it is understood. If the 

conflict process is diagnosed, alternative solutions can be developed (Madalina, 

2016). 

CONFLICT IN THE CONTEXT OF NATURAL RESOURCES 

UTILISATION 

The utilisation of natural resources can be considered as one of the causes of 

conflict. In this context, conflict arises between people or groups about meeting the 

tangible and intangible needs of natural resources. Natural resource conflict is 

defined as "disagreements and disputes over access to, and control and use of, natural 

resources" (FAO, 2000). Different uses of natural resources (forests, water, pasture, 

land etc.) by people or their willingness to manage them in incompatible ways cause 

conflicts. Also, disagreements emerge because of dissonance between the users' 

needs and aims. Ignoring some groups' perceptions or priorities in decision-making 

or planning processes can also cause conflict (FAO, 2000). 

It is essential to develop practical solutions to conflicts arising in natural 

resources. Otherwise, conflicts can cause significant damages to natural resources. 

These conflicts can also negatively and harmfully affect the relation between social 

groups that can cause violence and lead to decreased income level and living 

standards, social shift, and insufficient development (WFP, 2002).  

The conflicts arising in natural resources can reach severe dimensions and 

generally occur by the people who utilise these resources as the source of livelihood 

and income (Anderson et al., 1996). However, the decentralisation approach in 

natural resource management, increasing interest and interest groups, diversification 

of decision-making mechanisms, and the participatory approach have brought a new 

dimension to conflicts in natural resources (Meynen and Doornbos, 2002; FAO, 

2003). Thus, the sources and actors of the conflict diversify in natural resources, and 

hence the conflict gains a more complicated structure. 

Forest-based conflicts are common, but they are typically small-scale, do not 

include violence, and are based locally. Generally, these conflicts occur among local 

people, governmental organisations, NGOs, and international companies. Conflicts 

are a part of forest management because one of the actors' utilisation rights and land 

tenure cause others' restriction or hindrance. If there is a loss or damage to income 

resources, the legal rights are not defined; if there is an unfairness about benefit-

sharing, then the level and effects of the conflict can grow. The insufficiency of legal 

arrangements and the pressures of international actors also affect the conflict process. 
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Forest-related conflicts come in various ways, origins, and intensities (EU-UN, 

2012). 

Conflict and its management have become a part of sustainable and participatory 

natural resources and forest management. Parallel to this approach, understanding 

the conflict in all dimensions leads to success in natural resources and forest-related 

decision-making and other managerial processes.  

CONFLICT ANALYSIS IN NATURAL RESOURCE MANAGEMENT  

The essential components of conflict analysis in natural resources can be 

mentioned as “i. sources of conflict, ii. categories of conflict, iii. actors of conflict iv. 

results and impacts of conflict v. dynamics of conflict. Forecasting the possible 

results of the conflict can help to understand the conflict and its dimension.  

Sources of Conflict 

Demographic change, market pressures, and the environmental factors that 

affect people's livelihood are the main factors that cause intense competition between 

social entities. These factors can force the people to exceed the harvesting limits of 

natural resources like forests, agricultural and grazing lands, water resources etc., and 

result in conflict (Engel and Korf, 2005). Also, structural changes regarding public 

services, legal arrangements, management statutes, and tenure systems may lead to 

conflicts. The main factors under the socio-economic transformation that lead to 

conflict in natural resources can be highlighted as utilisation of technology, 

commercialisation of common property resources, and migration (Engel and Korf, 

2005). Natural resources-related policies and projects can also lead to conflict.  

UNEP (2015) also listed some of the conflict factors as i. insufficient 

institutional and legal framework, ii. disagreements on boundaries, iii. inadequate 

engagement of interest groups to management processes, iv. unmet expectations and 

failure of promises, v. unjust benefit-sharing, vi. negative social, economic, and 

environmental impacts of decisions or projects, vii. overlapping between utilisation 

rights, viii. mismanagement of resource revenues, ix. illegal utilisations, and x. 

human rights violations. Also, inadequate access, resource depletion, scarcity of land, 

water availability reduction, and food security are the other reasons for conflict 

(UNEP, 2009).  

It is possible to summarise that natural resources conflicts arise when parties 

disagree about ownership, management distribution, allocation or protection of 

natural resources (EU-UN, 2012). Also, the abundance and scarcity of natural 

resources are the factors that cause conflict. The abundance of natural resources leads 

to looting, corruption, and slower economic growth, whereas scarcity leads to losing 

economic activity, lack of food, income deterioration, and migration. As a result of 

these factors, political crises, financial instability, and social fragmentation can 

occur, the possibility of conflict increases (Vesco et al., 2020).  

Furthermore, the primary forest-related conflict sources are: (Upreti, 2001; De 

Koning et al., 2008; Mutimukuru, 2004; Yıldız and Atmiş 2019). 

• Boundary related problems: overlapping borders of state-owned areas and 

community forests, ambiguous or disputed border between common land 
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and woodland, inadequate border determination between villages, confusing 

the boundaries of the fishing region, lack of boundaries between agriculture 

areas and settlements  

• Scarcity of forest resources: deforestation, reducing woodlands and trees, 

decreasing fishing resources and agricultural areas, loss of non-wood forest 

products, shortage of clean water resources and arable regions, unfair land 

distribution, and increasing forest fires, illegal logging, and hunting activities  

• Legal arrangement-related aspects: influence and dominance of legal 

arrangements, inconsistency between traditional and legal structures, 

ambiguous international conventions, overlapping demands on land-use 

rights, contradictory regulations, unfair utilisation rights,  

• Inconsistent demands: inconstancy between managerial aims, ideological, 

religious and traditional preference of local people, development strategy 

and economic targets 

• Environmental and social issues: problems regarding attitudes on the 

protection of biodiversity and nature, sustaining cultural components such as 

ceremonies, rituals 

• Insufficient participation, transparency and leadership: determining role and 

responsibility of local and opinion leaders and balancing their roles, lack of 

democratic mechanisms to assess leadership and participatory processes, 

lack of transparency in decision making and resources utilisation stages, 

inadequate benefit-sharing  

• Lack of willingness to meet the environmental responsibilities: high 

production costs, insufficient governmental control on private enterprises, 

logging and mining companies, inadequate application of legal 

arrangements, insufficiency of legal arrangements and official 

implementations, low institutional capacities.  

 
 

Box 1. Kuş Cenneti National Park, Turkish Case  

Arı (2003) examined the relations between the National Park (NP) administration 

unit and the local people in a region after being declared a protected area. Kuş 

Cenneti National Park was established in 1959. Firstly, while it was a small 

protected area, other conservation areas have been added around this National 

Park in time. When the National Park was declared, 10.000 people lived in 13 

villages in the park area. Their sources of income were fishing, agriculture, animal 

husbandry, hunting, and other activities. One of the villages close to the area 

accepted the expropriation of their agriculture fields to support tourism.  

 

The park administration decided to expand the park towards the local people's 

area that was utilised as grasslands. The park administration promised to build a 

hotel near the park and transfer its management to the village legal entity to 

prevent conflict. However, a year later, they stopped building the hotel because it 

would damage the protected area's fauna. Thus, the first dispute arose between the 
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national park administration and the local people, and the villagers believed that 

they were deceived.  

 

After then, the villagers did not allow the electricity poles to be passed from their 

village to bring the national park's electricity. The conflict between the village and 

the national park disturbed other villages. They set a fire in a small area due to 

rumours about the national park expanding into those villages. Later on, the 

General Directorate of Forestry included 1.1 ha. areas of the village in the national 

park by the cadastre decision, but this decision was revoked by the court. The Park 

Administration did not allow villagers to use that area until a new court order was 

issued. Simultaneously, the Ministry of Forestry created a buffer zone around the 

National Park and prohibited grazing, bird hunting, and fishing in that area. Lastly, 

the Administration constructed a new road to the northern side of the Park, 

changing the route the villagers needed. The villagers then held protests, after that 

the tension increased between villagers and the park administration.  As a solution, 

the park administration promised to solve their main problems by signing a 

protocol. However, the Park Administration did not fulfil the protocol, and this 

situation damaged villagers' sense of belonging who helped establish the national 

park.  

Source: Arı, 2003 
 

Box 2. Brazilian Case  

The Amazon is the largest rainforest in the world, and it is rich in terms of natural 

resources like timber, water, gas, gold, and other minerals. This richness causes a 

high demand for these resources. Many indigenous communities live in this area, 

and only about 25% of their land is officially recognised. Recognising indigenous 

people in the area is also essential for forest sustainability. Researches show that 

there are fewer illegal activities in the indigenous territories compared to other 

areas. Amazon forests are under pressure from various sectors, such as large 

investments for infrastructure or exploitation of natural resources. Many conflicts 

that exist in the region are related to illegal logging and mining licenses. 

 

Although Brazil has two-thirds of the Amazon Rainforest and one-third of the 

remaining rainforests worldwide, the exploitation of natural resources in the area 

has made the country one of the most deforested. Brazil's revised constitution, 

enacted in 1988, made significant reforms to indigenous peoples' rights. Their 

territories were recognised, and they also gained some utilisation rights over 

natural resources such as forests. Moreover, indigenous peoples' traditions were 

recognised. Even deforestation rates decreased by 80% between 2004 and 2012 

due to legal improvements and the state's determined endeavour.  

 

After 2012, this situation (halting deforestation, protective legislation for 

indigenous people and, the state's conservation policy) changed adversely due to 

three reasons. The first one was related to legislation on indigenous peoples' 
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territorial rights that will lead to mining in indigenous peoples' territorial areas 

and weaken the environmental impact assessment process. Secondly, prioritising 

infrastructural development, energy projects, mining, and industrial agriculture 

creates resource conflicts in the area. Third, there have been increased violations 

and violence against indigenous and local communities. All reasons are the 

significant source of conflicts in the Brazilian Amazon Region. 

Source: RENGSKOGFONDET, 2014 

Categories of Conflicts 

The natural resource management conflicts are categorised by Warner (2000) as 

i. intra micro–micro conflicts, ii. inter micro–micro conflicts, iii. micro-macro 

conflict. Intra micro-micro conflicts consist of disagreements on resources and land 

ownership and boundaries, family relations problems, disputes over projects and 

plans, breaking protection rules, and unfair distribution of benefits. Inter micro–

micro conflicts include disagreement between landowners and resource users or 

between old and new settlers and wealth disparities, lack of cooperation, speculations 

regarding land ownership or utilisation, and social response arising from lack of 

representation of villagers in the decision-making processes. Micro-macro conflicts 

include inconsistency between society's needs and natural resource values, cultural 

conflicts between local people and outsiders, the debate in project management 

process between local groups and related organisations, effects of political pressure, 

and conflicts between expectations of local people, NGOs, and private companies 

(Warner, 2000).  

The forest conflicts were classified by Mola-Yudego et al. (2012) into four 

categories according to the cause: land-use conflicts, conservation conflicts, raw 

material conflicts, and modern conflicts. The land-use conflict types include 

agriculture, illegal logging, indigenous rights, forest industry, and settlement. 

Stakeholder conflicts, conservation, and deforestation activities can lead to 

conversation conflicts. Bioenergy and other plantations can cause raw material 

conflicts. Genetically modified materials, urban forestry, and recreational utilisation 

are sources of modern conflicts (Mola-Yudego et al., 2012).  

Alternately, Ros-tonen and Derkyi (2018) made another classification regarding 

forest-related issues considering the relations and created three categories: contested 

values, competing resource rights, and distributive aspects. Contested values consist 

of production and conservation dilemma, rights of local people, and forest policy 

implementations. Competing for resource rights deals with inconsistencies between 

forestry and non-forestry utilisations such as mining, tourism, agriculture, etc., illegal 

utilisations, ownership-related issues, and resistance of local people and civil society 

to forestry implementations. Distributive aspects are related to unequal and unfair 

benefit-sharing and payments.  
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Box 3. Altmark Region and Rhine Region, German Cases  

Steinhäußer et al. (2015) investigated national and regional land-use conflicts in 

Germany from the stakeholders' perspective. Altmark region is sparsely populated 

and has an important cultural landscape with agricultural areas, lowlands, forests, 

and heathland. The region's livelihood is mainly agriculture and cattle breeding. 

Rhine region is densely populated and intensely used for agriculture. Land-use 

changes to other types such as settlements, transportation, infrastructure, and 

mining occur in the area. Also, biomass production is increased in the region. 

 

Settlement/ Transportation and Agriculture Related Conflict  

National Level: According to farmers, the most critical conflicts related to 

agricultural areas are land-use change to settlements, transportation, conservation, 

wind or solar power plantations and some forms of recreational usages.  

Rhine Region: The local people focus on the loss of farmlands, local recreation 

(it disturbs farmers), and quality of life (caused by intensive farming). 

Altmark Region: The local people were affected by land consumption for 

infrastructure and energy-crop cultivation. 
 

Settlement/ Transportation and Conversation Related Conflict 

National Level: Expansion of residential areas and construction of new roads are 

major conflicts that cause forest fragmentation.  

Rhine Region: Mining areas and settlements close to and growing toward 

conservation areas, the designation of conservation areas, distrust to local 

government for protecting these areas in the planning process, dense recreation 

activities, and not trusting wind power investors about considering conservation 

are the main conflicts in the region. 

Altmark Region: Construction of new roads and power plantations are the main 

conflicts in the region. 
 

Settlement/ Transportation and Forestry Related Conflict 

National Level: Fragmentation of forests by infrastructure projects, recreation 

activities, and wind-power stations are the primary conflict issues.  

Rhine Region: Using forests for local recreation (tourists disturb hunting areas or 

mountain bikers leave tracks) and commercial or residential usage are the main 

conflict areas. 
 
 

Agriculture and Conservation Related Conflict 

National Level: Increasing energy-crop cultivation and implementation of 

environmental measurements in agriculture cause conflict.  

Rhine Region: Water management, land-use planning (for conservation areas) 

lead to conflict.  

Altmark Region: Forbidden water abstraction (from wetlands), energy-crop 

cultivation (harms biodiversity), consumption of land, loss of biodiversity 

(intensive farming) are the source of the conflict.  
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Internal Agriculture Conflict 

National Level: energy-crop cultivation vs. food production (when energy-crop 

cultivation increases, food production decreases) are conflicting aspects.  

Rhine Region: The need for the same product for cattle farming and energy 

farming, conventional vs. horse farming, are the reasons for conflict. 

Altmark Region: Energy-crop cultivation and internal and external investor's 

strategies cause conflict.  
 

Internal Settlements/Transportation Stakeholders 

National Level: Expand and protecting open spaces in the city cause conflict. 

Altmark Region: Wind power stations (adverse effects on settlements) and 

construction and expansion of freeway and related roads are conflicting issues.  
 

Source: Steinhäußer et al., 2015 

Box 4. East Kalimantan, Indonesian Case  

Muhdar et al. (2019) investigated indigenous peoples' recognition and protection 

for accessing natural resources in East Kalimantan, Indonesia. Even though 

indigenous people in Indonesia have been recognised and protected by the 

constitution, there is a gap in enforcement due to incompatibility between 

provincial laws and the constitution. Indigenous people face criminal charges 

when they collect forest products or timber in their forests. It reveals that there is 

not any holistic approach in legal documents for protecting indigenous peoples' 

rights. 
 

Mining permits were given in the forest throughout the history of East 

Kalimantan. The high amounts of permits caused exploitation of forest areas, palm 

oil plantations and coal mining practices supported by the government. These 

activities decreased the size of sites managed by indigenous people. The 

government also created a licensing system for supporting mining corporations 

that caused increasing uncertainty in indigenous peoples' lands. When those 

allocations affected indigenous peoples' lands and traditions, the conflict started 

inside indigenous communities or between indigenous communities and 

investors.  
 

The increase in mining and palm oil plantations in East Kalimantan accelerated 

deforestation and degradation caused by large scale logging operations. Further, 

large timber companies tend to neglect indigenous peoples' rights in their lands, 

which might cause tenure-right conflicts. These activities have an effect on 

indigenous people whose livelihoods depend on the forest and natural resources. 

The root cause is the weakness and incompatibility of legal arrangements about 

indigenous peoples’ rights.  
 

Source: Muhdar, et al., 2019. 
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Actors of Conflict  

The conflict parties may change according to the type of natural resources, the 

characteristics of the actors, and the content of the conflict. Moreover, gender, 

ethnicity, and social life differences affect the level and intensity of the conflict. The 

conflicts on natural resources can be seen among local, regional, and global actors 

(Peet and Watts, 1996). In this context, identifying the parties and their relationships 

is one of the critical factors in understanding and analysing conflict.  

In general, natural resources conflict actors include (FAO, 2000; USIP, 2007; 

Yasmi et al., 2006): 

• Locals: these are among the essential interest groups because they have ties 

with natural resources in terms of economic income, culture, and identity. 

The conflict could occur among small local groups, neighbouring 

communities, villages, and community-based organisations. They can also 

conflict with other social entities.  

• Central and local governments: make legal regulations and regulate trade, 

taxes, licenses, utilisation rights, national organisations have authority 

regarding governance, decision-making, managing, generating income, and 

controlling the related resources. The decentralisation policies in natural 

resources management can cause conflict between central and local 

governments about authority sharing and delegation. 

• Intergovernmental agencies and NGOs: these actors could support the 

process in terms of finance, peacemaking, improving human rights, and 

transparency. 

• Businesses and commercial industries: these actors may participate in the 

selling, trading, and exploiting the resources. 

Conflict can occur among the interest groups in forestry. These groups can be 

categorised as (Erdönmez, 2005): 

• Social groups: Forest villagers, rural – local communities, urban 

communities, tourist and recreational users; 

• Economic groups: Forest workers, forest products industry and wood traders, 

forest owners, business owners that locates near or in forest areas 

(agriculture, animal husbandry, mining, tourism, etc.); 

• Organised groups: Environment and nature conservation 

associations/foundations, other voluntary organisations and NGOs, 

vocational organisations, agricultural cooperatives, tourism-recreation and 

hunting associations 

• Special groups: Women and youth; 

• Scientific groups: Universities and research institutes 

• Other groups: Local administrations, public administration units, other 

sector representatives (tourism, energy, agriculture, transportation, mining, 

etc.). 
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 Box 5. Ghana Case  

Derkyi et al. (2014) examined the livelihood conflicts related to forest and actors' 

perspectives in Ghana. Conflicts in the forest reserve area addressed illegal 

activities, forest land allocation for plantations, and demand for different land 

uses. The actors of the conflict in the area are forest officials, timber operators, 

communities, and NGOs. 
 

Forest Officials 

Forest officials' perspective focuses on illegal logging/chainsaw milling in and off 

forest reserves; harvesting planted trees on farmlands, forest encroachment, 

boundary issues, allocations, and non-timber forest products collecting. Those 

conflict issues create severe problems regarding the exploitation of timber 

production, forest degradation, hostility, and tension between forestry staff and 

local people and community members such as farmers, logging operators, and 

community leaders. 
 

Timber Operators 

Timber operators have a conflict with farmers because the logging activities 

damage farmer's crops. The conflict level grew because the farmers made deals 

with illegal loggers to cut trees in the forest area where the operators legally 

permitted.  
 

Communities 

The community's conflict issues are farmlands’ borders, forest allocation, 

collecting non-wood forest products for domestic use, and hunting in the 

forbidden season. These issues cause tensions between community and forest 

rangers. 
 

NGOs 

According to NGOs, the conflict between local people and timber operators on 

the crops' damage and the conflict between local people and forest department 

officials on collecting non-wood forest products are critical. However, NGOs are 

not actively involved in resolving conflicts. 

 

Source: Derkyi et al., 2014. 
  

Results and Impacts of Conflict  

Conflict causes adverse effects on the economic, social, and environmental 

conditions. If the conflict reaches dangerous levels, it disrupts the public services and 

infrastructure services, affecting people's life quality. The conflict also has hostile 

relations with tourism, the value chain of agricultural products, livestock, and fishery 

(Kimenyi et al., 2014).  

Natural resources conflict can lead to local inflation, land speculation, and 

reduced export competitiveness (UNEP, 2015). The social impacts of natural 

resources conflict deal with corruption, resettlement and migration, human rights 
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violations, loss of local income, social problems, crime, and violence (FAO, 2000; 

UNEP, 2015). Resource damage, degradation, and deterioration of air, soil, and water 

are among the main environmental impacts of natural resource conflict (UNEP, 

2015). These conflicts can also disrupt projects (FAO, 2000). 

The consequences of forest-related conflicts can be summarised as overuse of 

timber, tension, hostility and violence between parties, unsustainable and insufficient 

utilisation of forest products and services, injustice and social disagreement, mistrust, 

and misunderstanding between social entities (Derkyi et al., 2014). The long-term 

conflicts on forest resources negatively affect sustainable resource management in 

terms of participatory decision-making, local economic benefits, and settlement of 

the local population (Taylor, 2004). However, successful resource management can 

create opportunities for participatory management, facilitate negotiations, and 

improve social learning (Yasmi et al., 2009).   

Box 6. Southeast Asian, Indonesian, Cambodian, and Thai Cases  

Yasmi et al. (2013) studied community-outside conflicts in Southeast Asia in cases 

of Indonesia, Cambodia, and Thailand. The conflicts are between local community 

versus a logging company, mining company, plantation company, and government 

conservation agencies. The conflicts in these areas cause negative consequences 

such as fear and anxiety, disharmony and division within social groups, distrust, 

and high economic and environmental costs.  
 

Fear and anxiety showed in the Kanchanaburi, Thailand, when local people's lands 

were designated as a protected area. These feelings were observed both in villagers 

and national park officials who were the actors of the conflict. Fear and anxiety 

started as the authorities expropriated the local people's lands. NGOs mediated in 

the process; however, the conflict and negative feelings grew over time. Villagers 

were arrested, displaced, and their homes were burned or destroyed during this 

period. Also, park officials had fear and anxiety when villagers blocked the village's 

exit, and they had to stay in the car without food or water. 
 

Disharmony and division within social groups had occurred in the West 

Kalimantan, Indonesia, and Kampong Speu, Cambodia cases. Social division in 

West Kalimantan was between two neighbouring villages after one agreed to lend 

their common and traditional forest areas for palm oil plantation company usage. 

Furthermore, another social grouping in Kampong Speu, Cambodia, was started 

among the villagers when the mining company gave jobs and made land agreements 

with some of them.  
 

Distrust occurred when the communities took the initiative to mediate conflict, but 

officials supported companies without the community's consent. These conflicts 

result in high costs for communities and companies such as gatherings, 

compensation for degrading or polluting the environment, and damaging 

livelihoods. The conflict's primary positive outcomes are strengthening collective 

action and raising community awareness about their legal rights. 
 

Source: Yasmi et al., 2013. 
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Box 7. Chinese Case  

Zeng and Cao (2015) investigated biodiversity-related threats caused by policy 

change in China. Although China has a rich biodiversity, it suffers from the growing 

population and large-scale human activities created by economic development. 

China decided to implement major programs to combat biodiversity loss and 

environmental degradation. Nevertheless, the decisions taken at the national level 

and implemented at the local level caused several problems such as implementation 

gaps or overlapping duties. The centralised approach to biodiversity conservation 

created conflicts between local communities and national administrators. Even 

though conservation projects were crucial for the state, the economic goals were 

prioritised during the land-use conflict process. 
 

Furthermore, corruption -especially at the local level- has also harmed 

environmental efforts. Since the local officials can recruit or fire the employees of 

environmental agencies and judges, it leads to a lack of enforcement of the 

regulations in conflict resolution; these regulations may concern commercial rights, 

the urbanisation of forests, or road investments in protected areas. Also, land 

ownership is a conflictual issue with the objective of biodiversity. Land users prefer 

to change plantations in forest areas by considering the income level, such as 

changing areas to rubber plantations without considering its harm on biodiversity 

because of its price.  
 

The conflict between administrators and the community occurs in some cases. Most 

conservation projects are implemented in villages and farms where people's income 

depends highly on resources. This centralised approach without local participation 

does not consider communities' needs and creates conflicts.  
 

Source: Zeng and Cao, 2015. 

Dynamics of Conflict 

The complexities of a resource conflict can be influenced by various features 

related to the utilisation, purchase, exchange, price, and supply of a resource. The 

main dynamics can be summarised as (Brown and Keating, 2015): 

- Natural resources have historical, moral, and cultural values that go way 

beyond their instrumental significance. 

- Natural resources are not fairly spread, such as water, forests, agricultural 

lands, and minerals. Several diverse and uncertain environmental and social 

influences impact their supply and value, such as weather, ecologic 

conditions, trade mechanisms, etc.  

- Disagreements about natural resources occur on diverse scales in ways that 

appear at the local, state, national and international levels. 

- Natural resources are managed in complicated and overlapping structures by 

traditional and modern institutions. This could cause differences among the 

various interest groups.  

- The price validity and market value of the traded natural resources can cause 

destabilising economic effects and increase new investment.  
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- Unbalanced distribution of the stakeholder's power, authority, capacity, and 

influence against big companies, international institutions, and government 

affects the level and dimension of conflict. 
 

Forest management has a multi-functional and multi-dimensional structure; 

thus, decisions and applications interact with many stakeholders and resource 

management processes. Therefore, conflict occurs in the forest management process 

at various levels, dimensions, and intensities. Economic and political power, 

authority and rights distribution, formal and informal administrative structures and 

regulations, attitudes and roles of stakeholders, historical background, cultural 

aspects, and society's view are the factors that affect the trends of forest conflict 

(Eckerberg and Sandström, 2013). The enhancement of forest operations, increasing 

recreational demands, the spread of environmental movements and local, regional 

and national level policies, relationships and procedures also affect the forest conflict 

process (Niemelä et al., 2005).  
 

 Box 8. Coyuquilla Region and Tecpan Region, Mexican Cases  

Duran et al. (2011) examined the relation among multi-scale governance, deforestation, 

and conflict in two regions of Gurrero, Mexico; Corrales and El Mameyal are from 

Coyuquilla region and Cordon Grande and El Platanillo are from Tecpan region. In one 

region of both communities in Tecpan, deforestation has increased. Though 

deforestation was more prevalent in Corrales, it was also evident along the community 

lines in Mameyal. There are essential differences in community governance at the 

national and regional scales; Coyuquilla forests are managed by a weak second-level 

organization on the regional scale, whereas an effective and robust inter-community 

organization manages Tecpan forests.  
 

Federal Environmental Agency (FEA) forbade the Coyuquilla communities' logging 

activities on the federal scale because of deforestation. At that time also ecologist 

villagers protested illegal logging in the area. But later, FEA concluded that logging 

activities are not a significant reason for deforestation in Corrales and gave a permit 

again. Nevertheless, in Mameyal, logging activities are permanently cancelled because 

of the expansion of their cattle farming and agricultural areas on forests. It was 

estimated that deforestation and conflict have a link with the poor governance in 

Mameyal. Strong governance in Corrales caused less deforestation and almost no forest 

conflict. Mameyal has a larger community than others because of forest operation 

workers' immigration and small-scale cattle ranching. There were also illegal logging 

activities and related conflicts with ecologist villagers in the region.  
 

In Tecpan, all forest governance scales (community, regional and federal) work 

efficiently, and deforestation and related conflicts are low. However, in the Coyuquilla, 

regional forest governance lacks in both communities; besides, community forest 

governance does not work well in the Mameyal. Having two levels of governance in 

Corrales reduces violence and deforestation, while in Mameyal, deficiencies at two 

levels of management lead to deforestation and conflict. 

Source: Duran et al., 2011. 
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Box 9. Belgrad Forest, Istanbul, Turkish Case  

Management of Belgrad Forest: Conflict on status and authority of 

management  

Belgrade Forest was declared a protection forest in 1950. This designation 

recognizes the forest's contributions to: (i) providing water, (ii) fighting against 

erosion, (iii) preventing deforestation, and (iv) giving scientific researches and 

implementation opportunities. The forest area is located close to the city centre, and 

thus there is a substantial recreational utilisation demand. As a result, recreational 

facilities have been built since 1957.  
 

Today 9 nature parks take place in Belgrad Forest. The nature park is a kind of 

protection status with some natural features and suitability for public recreation. 

While the General Directorate of Forestry (GDF) units manage the protection areas, 

the nature parks are managed by the General Directorate of Nature Conservation 

and National Parks (GDNCNP) units. This situation causes conflict between state 

institutions about task and authority distribution, which negatively affects decision-

making, implementation, and use of financial and human resources. Besides, most 

recreational areas and facilities in nature parks are operated by various 

municipalities and private enterprises. The main aims of these institutions are 

generating income and serving citizens. Their activities and intense recreational 

utilisation create pressure on the Belgrad Forest and its environmental functions. 
 

Furthermore, this forest area's status was recently planned to be changed to 

"National Park". This change is predicted as a solving mechanism for conflict 

between the state institutions that operate in the same area (Belgrade Forest). 

National parks are declared in terms of the natural and cultural values of the related 

resources. However, conservation-oriented environmental functions gain 

importance instead of its resource features for Belgrade Forest. Changing the forest 

area's status as a national park will increase the recreational utilisation pressure and 

damage its environmental functions. This situation will also cause a change in the 

institution responsible for managing the site. The tasks and authorities of GDF 

regarding this area will be transferred to the GDNCNP completely. If this status 

change is made, then the environmental functions of Belgrad Forest will be 

damaged, and managerial priorities will be changed incompatibly with the basic 

principles of forestry. 
 

Sources: Akesen et al., 1994; Kuvan, 2013. 

CONCLUSION 

The value of natural resources for life regarding environmental, social, and 

economic functions makes management of the related resources multi-dimensional 

and complicated. Conflict is one of the main components of this management 

process. The diversity of stakeholders and actors involved in natural resource 

management makes conflicts unavoidable; this is compounded by their different 

needs, demands, utilisation types, willingness to manage, perceptions, and priorities. 

Spreading decentralization and participatory management, increased interest groups 
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and stakeholders, and diversification of decision-making mechanisms in natural 

resources management have increased the necessity and importance of conflict 

management. 

In addition, conflict mediation and resolution are becoming more complicated 

as demand for natural resources grows and disputes become more dynamic. Building 

effective strategies and creating solution mechanisms needs a well-designed conflict 

analysis. In this context, examining sources, types, and actors of the conflict, 

forecasting the dynamics and possible results of the process in a resource and 

process-based way is essential.  

The case analysis showed that restrictions of loss of local people's rights, failure 

to keep promises, damage of traditions, traditional usage and income resources, 

expropriations, and inconsistency between various land utilisation demands cause 

forest management conflicts. Illegal activities (logging, land occupations, hunting, 

etc.), the dissonance between forest and non-forest utilisations, land-use changes, the 

removal of natural resources, cultural incompatibilities, pressures of ignoring the 

land-use rights, border problems, the violation of protective rules, and ecologist-

protectionist movements are also among the factors that lead to forest conflict. Also, 

changes in legal and political structures and institutional incapacity, together with 

sectoral priorities, represent some of the legal-institutional reasons of conflict. Other 

contributing factors may be: inconsistent projects and implementations, inadequate 

preliminary plans or legal arrangement, and uncertainties in the land management 

statutes. 

The case examinations revealed that local people and communities, land 

managers, investor companies of various sectors (mining, agriculture, infrastructure, 

energy, logging, timber, etc.), public institutions, tourists, outsiders, local 

governments, and NGOs are among the main actors of forest-related conflicts. The 

conflict can occur at local, regional, or national levels and contested values, 

competing resource rights, and distributive aspects are the main types of conflicts 

seen in the related forest management processes.  

The overuse of public institutions and staff authority, usage of investors and 

private companies' power on local people, non-participative decision-making and 

implementing process, the increment of violence are some components that shape the 

level and intensity of the conflict. The other related components seen in the cases are 

listed as centralised decisions, increasing local demand (regarding infrastructure, 
energy, clean water, etc.), growth of investments, unfair benefit-sharing, and 

ineffectiveness of NGOs in solution mechanisms and inadequate institutional capacities.  
The conflicts can lead to forest fires, deforestation, fragmentation of forests, loss 

of biodiversity, water resources reduction, change of species, and forest function 

degradation. Moreover, damages on social relations, insufficient resource utilisation, 

disagreements between social entities, decrease in local people's welfare, 

maladjustment and division within social groups, damage of traditional lifestyles, 

increased fear and anxiety are some acknowledged social effects. The cases chosen 

also demonstrate financial and managerial consequences, namely problems in 

planning and technical application, prevention of illegal activities, management 

dilemmas, poor governance, and loss of revenue. 
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The literature research and case analysis shows that conflict management is a 

multi-dimensional and complex issue. Furthermore, conflict cases have specific and 

distinctive characteristics. Thus, while the natural resources and forest-related 

conflicts should be analysed comprehensively regarding their causes, actors, 

categories, dynamics, and possible results, the solution mechanisms and strategies 

should be created in the context of these analyses.  
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INTRODUCTION 

Approximately 28.6% of Turkey’s land area consists of forest (OGM 2015), but 

nearly half of this area is degraded, unproductive, and unable to fulfil its potential, 

and while forests are one of our most important renewable natural resources, they 

cannot meet the increasing human demands of such factors as industrialization, rapid 

population increase, drought caused by global warming, soil loss by unplanned and 

excessive exploitation, and fire. Also, with advancing technology, the expectation on 

forests have grown and diversified, and in particular the demand for wood as a raw 

material has reached an advanced stage. Taking all of this into account, in order to 

enable the continued existence of our forests and to make the exploitation of forests 

sustainable, it is necessary first to determine the relationship between the factors 

which constitute the forest ecosystem (Ayberk 1982, Atalay 1987, Başkent et al. 

2005, Fontaine et al. 2007, Atalay and Efe 2010a, Atalay and Efe 2010b, Atalay and 

Efe 2012a, Atalay and Efe 2012b, Atalay, Efe and Öztürk 2014). 

As we know, the concept of a forest habitat is defined as the total of the natural 

factors affecting the growth and development of forest vegetation in a particular area 

(McEvoy 1995). As is clearly stated in this definition, it is necessary to determine 

the characteristics of the habitat which allow the continued existence in a balanced 

way of the plant communities which are a part of the forest ecosystem, and later to 

distinguish and classify these areas into units according to their similar ecological 

characteristics. In addition to this, one necessity of modern forestry is that data 

obtained on the ecosystem should be transferred to a digital medium and shown on a 

map (Başkent et al. 2003, Özkan and Gülsoy 2010, Özkan and Mert 2011). 

Habitats of similar qualities appear as a result of studies conducted in line with 

this, and are shown with the help of geographical information systems on substrate 

maps (topographic, bedrock, soil and elevation maps, etc.), so that habitat maps are 

obtained. Habitat maps are particularly important at the stage of determining the 

general land use capability classifications of a country’s soils (forest, agriculture, 

pasture, etc.) These maps can also be used to support sustainable source management 

activities (AEM and YECMWG 2003). 

In Turkey, many different ecosystem classification studies have been conducted 

based particularly on certain geographical regions. However, it cannot be said that 

these studies are currently sufficient in number. Also, according to various research 
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studies conducted in the past few years, it has been emphasized, as Wright et al. 

(1998) state, that evaluations to be conducted as habitat classification and mapping 

studies must be organized in a hierarchical arrangement. In other words, in habitat 

classification studies, it is necessary to carry out classification taking into account 

the hierarchical structure of plant communities (Bailey 1984, Wright et al. 1998). 

This is because in studies classifying and mapping hierarchical habitats, when 

examining the relation between vegetation and environmental variables, at each 

different hierarchical stage of the distinction, different statistical methods are used. 

Information obtained as a result of evaluations in this way will be used as data for 

large forest areas in regions with similar habitat conditions, and potential areas of 

deployment of plant species will be determined as a measure against forecast climate 

change (Özkan and Gülsoy 2010, Özkan and Mert 2011, Özkan et al. 2013, Eser 

2014). 

As a result, it is clear that it will not be possible to make suitable plans with 

current forestry management without researching and determining the vegetation-

environment relationship, and therefore forestry management in accordance with 

nature will not be possible. Thus, it is an inescapable truth that the need for forest 

products will not be met, forest yield or in other words the revenue obtained per unit 

of area will not increase, and it will not be possible to benefit from the multiple forest 

resources (Çolak and Pitterle 1999, Bakkaloğlu 2003, Başkent et al. 2005, Altun et 

al. 2008, Günlü et al. 2009). 

STUDIES CONDUCTED IN TURKEY AND IN THE REST OF THE 

WORLD 

The first planned studies on habitat classifications began in Germany and 

Austria in 1925. Studies on habitat classification also began in Canada and the USA. 

For example, in Alberta, Canada, Duffy (1965) performed differentiation of units of 

forest habitat on the basis of humidity and the main material of the soil in mixed 

stands of white spruce and aspen. In another study by Lacate (1965) at the University 

of British Columbia, the forest was divided into ecological units. In this study, the 

researcher distinguished habitats which were similar on the basis of characteristics 

such as bedrock, surface form, soil permeability and soil type by marking on aerial 

photographs broad geomorphological units obtained by area studies. Along with 

these studies, there are interpretation-focused studies in which various integrated 

systems such as maps and aerial photographs were used, which were carried out in 

different forest areas in the Western Canadian provinces of Alberta and British 

Columbia such as the Kananaskis research forest, to meet the needs of Canadian 

forestry (Dombois 1965, Sprout et al. 1966, Knight and Duffy 1967, Duffy and 

Nemeth 1969). 

As will be seen, until the beginning of the 1970s, topographic or edaphic 

differences especially were prominent in ecological classification studies. At the 

same time, it is observed that the latest studies on ecological land classification are 

generally based on vegetation-habitat relationships. For this reason, as Van Lear 

(1991) stated, multifactorial physiographical classification systems must be used in 

which factors such as geology, topography and vegetation are accepted as separate 
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horizontal components in showing vegetation-environment relationships. From this, 

characteristics such as soil moisture and soil water holding capacity were accepted 

as an indicator in distinguishing individual land units in an ecosystem classification 

study conducted in South Carolina in the USA (Jones 1991). Thus, as a result of the 

study, high lands were classified into the four habitats of arid, semi-arid, semi-humid 

and humid, and low lands were divided into the three habitats of good, poor and very 

poor drainage. In a study by Carter et al. (1999) in the south of the Loam hills in 

Southern Alabama, nine habitat units in three areas were distinguished by taking into 

account such factors as slope, land surface form and vegetation distribution. 

Alongside this study, variety and distribution of plant species were determined in 

another study by Carter et al. (2004) conducted in ecological habitat units in the same 

area which had burned. As a result of the study, eight different land units were 

determined by determining landscape scaled units. Also, habitat factors such as soil 

type and drainage were used to describe plant communities in studies by Whitney 

(1991), Motzkin et al. (1999) and Mabry et al. (2000). In a study conducted in 

Canada by AEM and YECMWG (2003), a standardized ecosystem classification and 

mapping framework was developed to facilitate Yukon region integrated resource 

planning and management. In another similarly conducted habitat classification 

study by Jones (2005), a map of potential forest productivity was produced, to be 

used to evaluate the productivity of certain tree species on the soils of a coal-bearing 

region of the state of Virginia. It was stated that these maps could be used for 

verification testing after future tree planting. 

As a result of these studies, carried out over many years, forest habitat regional 

classification studies have been completed, especially in Canada and the USA 

(Demarchi 1996, Miles and Goudey 1997). Also, in some areas, distinctions have 

been made of sub-regions, and in each sub-region of land types according to similar 

habitat factors, taking account of general climate characteristics in order to evaluate 

productivity in coniferous and broad-leaved forests selected for timber production 

(Smalley 1980, 1983, 1986). In addition to all this, in studies conducted by Bailey et 

al. (1994), McNab and Avers (1994) and Bailey (1998), large scale ecological 

regions and sub-units on the soils of the whole of the USA are shown on the map by 

matching. 

With all these developments in the world, a study in Turkey by Kantarcı (1980) 

conducted in the Belgrade Forest was important as the first to distinguish forest 

habitat units. In the area where the study was conducted, there is no significant 

variation in bedrock, and as Thornthwaite (1948) noted, there is a shortage of water 

during the vegetation period according to climate analyses, so that forest habitat units 

were divided according to the water-air economy method into freshly, fresh, humid 

and variably humid, and maps were drawn up for each significant habitat factor. 

Another study on the same scale was conducted by Altun (1995) in Maçka, Trabzon. 

In this study, the researcher conducted an evaluation of what could be the basis of 

distinction of forest habitat units in the Trabzon-Maçka research forest. In another 

study, similar to the study by Kantarcı (1980), in the northern part the Istanbul 

University Forestry Faculty Teaching and Research Forest, which is a continuation 

of the Belgrade Forest, forest habitat units were distinguished by the distribution of 
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trees and shrubs, human influence, climate, surface form, bedrock and soil 

characteristics into generally freshly and fresh, on the lower slopes and in the valleys 

humid, and on soils with standing water, variably humid (Kantarcı and Tolunay 

1998). 

In addition to all these studies conducted on distinguishing forest habitat units, 

there are also studies showing ecological land units with the help of Geographical 

Information Systems. One of these was conducted by Altun et al. (2002) at Karadeniz 

Technical University Research Forest, and various habitat characteristics determined 

with topographic measurements were used at the stage of mapping habitat units with 

the help of geographical information systems. In another study by Altun et al. (2006) 

conducted in the Genya Mountain region of Artvin, ecological soil series were first 

of all formed by bringing together similar sample areas according to the bedrock, soil 

type, physiological soil depth, usable soil capacity and stoniness rate. Later, sample 

areas were classified according to three bedrock classes, three soil types, three depths 

and two stoniness classes, and the resulting 16 ecological soil series were mapped 

with the help of geographical information systems. Another study on the topic was 

performed by Altun et al. (2008) in Gümüşhane Forest Management’s Karanlık Dere 

Forest. In this study, a 300m x 300m grid was set up taking in 122 sample areas, and 

soil samples were taken from each area. Also, because of the shortage of water 

observed in the study area, the water-air economy method was chosen, and as a result, 

maps were drawn by distinguishing four different forest habitat units: very arid, arid, 

frehly and fresh. In addition, in another study conducted in the Pinus sylvestris L. 

zone of the Sündiken Mountains of Eskişehir, habitat units within the P. sylvestris 

zone were distinguished as very arid, arid, freshly, fresh, somewhat humid, humid 

and very humid, and shown on a map (Koray et al. 2012). 

Along with the above-mentioned studies, although the feasibility of the stages 

of distinguishing forest habitat units in Turkey’s soils is still under discussion, remote 

sensing techniques can be used. In this kind of work, in which aerial photographs and 

satellite imaging of various resolutions are used, the primary aim is to conduct more 

economical work by lightening the load of inventory operations carried out in the 

field and by reducing time loss to a minimum (Özdemir 2004). However, by 

whatever means, it is necessary that the data to be obtained as a result of these studies 

be taken into evaluation in combination with land inventory output (Çakır et al. 

2005). In this regard, the topographical measurements of a study conducted in the 

Teaching and Research Forest of the Forestry Faculty of Istanbul University by 

Kantarcı and Tolunay (1998) were evaluated with high resolution satellite images by 

Musaoğlu (1999), and stand types and forest habitat units were determined. In the 

same way, inventory data obtained as a result of a study conducted in Belgrade Forest 

by Kantarcı (1980) were evaluated by Musaoğlu et al. (2003, 2005) again using 

satellite imaging, and were used at the stage of the determination of soil 

characteristics and habitat units. The most recent study to attract attention was 

performed by Günlü et al. (2010) using active satellite imaging (Radarsat-1). As a 

result of this study, which related the characteristics of habitat characteristics 

gathered by topographic measurement to satellite images, it was concluded that this 

type of satellite image could be used to determine hygroscopic moisture in soils in 
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places where water shortage was seen particularly in the growing season and in in 

sparse areas, and in this way habitat characteristics could be estimated. 

The first habitat classification study conducted at a regional scale in Turkey was 

performed by Irmak et al. (1980) in Trakya province. As a result of this study, habitat 

factors such as location, climate bedrock and soil, as well as the effects of the species 

combination of the forests and human effects were taken into account, and seven 

forest growth regions and 17 forest habitat locality groups were distinguished. In 

another study by Kantarcı (1991) entitled Regional Classification of Mediterranean 

Habitat, the region was divided according to land shape and climate characteristics 

into four habitat region groups, eleven habitat regions and 70 habitat localities. In 

this study, conducted in the Mediterranean region, because of the position and land 

structure of the mountains relative to the Mediterranean, different from the Trakya 

region, a group of habitat regions was distinguished which were affected by the sea, 

particularly on slopes looking towards the Mediterranean, and these regions were 

first divided within the groups by altitude-climatic zones, then distinction by locality 

was performed. In interior regions which were less affected by the sea, altitude-

climate zones were distinguished after performing the distinction of localities. As is 

known, the bedrock and soils of the Mediterranean region are mostly formed of chalk 

or chalky material. Because this is true almost everywhere, the effect of bedrock and 

soil characteristics on the distribution of plant communities is particularly reduced in 

this region (Kantarcı 1985). For this reason, in habitat classification studies which 

are valid for the Mediterranean region, surface form and climate characteristics are 

the commonest determining factors. 

As was stated earlier, the relationship between habitat characteristics and the 

natural tree and bush species differs according to the position of each lake basin in 

the Lakes region, which is distinguished as the Lakes Habitat Regions Group. This 

is clearly distinguishable by its ecological characteristics from geographical regions 

in the area, which emerge with the regional habitat classification of the 

Mediterranean region. Therefore, in distinguishing habitat regions of the Lakes 

Region, the relationship between the habitat characteristics and the plant 

communities must be shown by considering separately each lake basin (Beyşehir 

Lake, Eğirdir Lake, Burdur Lake, etc.) Wide-ranging studies have been conducted in 

this regard by Özkan (2003) and Karatepe (2004) in the basins of Beyşehir and 

Eğirdir Lakes. 

In the study by Özkan (2003) conducted in the Beyşehir Lake basin, the altitude-

climate zones were studied with the aim of determining the relationship between the 

distribution of natural tree and bush species and habitat characteristics. In the study, 

the prevailing wind direction, the lake and the position of the land relative to the lake 

were taken into account, and first of all the sub-regions were distinguished. Also, the 

location groups and later the altitude-climate zones and sub-locations were 

distinguished within each sub-region by differences in the plant cover resulting from 

climatic differences arising from the position of the land relative to the lake. In the 

same way, Karatepe (2004) study, four sub-regions, 17 habitat location groups, 101 

altitude-climate zones and 91 altitude-climate sub-zones were distinguished. 

Another habitat classification study on a regional scale was conducted by 
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Kantarcı (1995) in the Eastern Black Sea region. The researcher showed in this study 

that the south-facing parts of the mountains received less rain that the north-facing 

slopes, and distinguished places affected by the sea as the Habitat Region Group 

Affected by the Sea, and places not exposed to the effects of the sea as Habitat Region 

Group Beyond the Eastern Black Sea. Also, where it was seen as necessary, sub-

regional distinctions were made (Kantarcı 1992, 1998). As one result of all studies 

on this topic and similar ones in Turkey, regional and local classifications were made 

in a study by Kantarcı (2005), and the divisions in the seven geographical regions 

were divided into habitat region groups, and then these were divided into habitat 

regions. Also as a result of this study, one of these regions which was divided, the 

Inner Anatolian Region, was divided into altitude-climate zones in a study by Çelik 

(2006) conducted in the Sündiken Mountains in the Western Inner Anatolian Habitat 

Region. 

As will be understood from the explanations given so far, in the evaluations 

which have been made so far concerning habitat classification on the topic of the 

types and distribution of plant species formed under the influence of habitat factors 

in Turkey, it is seen that the combined method was preferred, which was taken in 

evaluating each habitat factor according to its importance, by considering mostly 

regional differences (Kantarcı 1991). 

However, in recent studies on the topic, it has been emphasized that it is 

necessary to take account of the hierarchical structure of plant communities (Özkan 

and Gülsoy 2010, Özkan and Mert 2011, Özkan et al. 2013, Özkan 2014, Eser 2014). 

In this regard, it is of great importance to first determine the environmental 

characteristics which affect vegetation at each hierarchical stage of vegetation 

distinction. At this stage, at which environmental variables are brought into a 

relationship with plant distribution, statistical methods such as association, 

clustering, or two-way indicator analysis are used, which directly determine 

vegetation classes (Hill 1979, Özdamar 1999, Fontaine et al., 2007, Özkan 2009). In 

conclusion, by ensuring a superposition at the same hierarchical level of the land 

units which emerge and vegetation classes, a map will be obtained which shows 

ecological soil units (Özkan and Mert 2011). 

RESULTS AND DISCUSSION 

Today, with the increase in pressure on forest ecosystems, the understanding of 

sustainable forest management has come much more to the fore (OGM 2015). Along 

with this, the scenarios for probable climate change have made it necessary to rethink 

the principle of forest sustainability (Özkan 2010). In this situation, weight must be 

given to ecosystem-based functional planning studies which take account of 

technological developments so as to be able to manage our forests in an effective 

way and in accordance with their yield potential. 

Many studies, particularly recently, concerning the planning of forest 

ecosystems, the improvement of the communities of damaged forests and the 

protection of natural resources have been seen to make use of distribution models 

and geographical information systems (Zimmermann and Felix 1999, Miller and 

Franklin 2002, Johnson and Gillingham 2005, Saqib et al. 2006, Peterson et al. 2007, 
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Marmion et al. 2009). In particular, models based distribution maps have been used 

in similar ecological evaluations performed in relation to classifying and mapping 

forest ecosystems (Özkan and Gülsoy 2010, Özkan and Mert 2011, Özkan 2013, Eser 

2014). These maps can be created with the help of an ecological knowledge base 

prepared for areas where the work is to be conducted and, in this way, can greatly 

facilitate the work of the planners. In addition, these maps can be used with the aim 

of estimating the potential eras of extent of plant species under the effect of probable 

climate change (Thomas et al., 2004, Karataş et al. 2019, Kaygusuz et al. 2020). 

However, the most important thing to notice is that when classifying habitat, it is 

necessary to evaluate in a hierarchical order the relation between the distribution of 

plant species and environmental variables. In other words, in this kind of study 

conducted with the aim of being able to create a potential vegetation distribution 

map, first of all the hierarchical arrangement of plant communities must be taken into 

account (Özkan and Gülsoy 2010, Özkan 2014). This is because, with the 

proliferation of this kind of study based on the hierarchical classification and 

mapping of ecosystem units, it will be possible to obtain important information 

relating to the estimation of the change in natural plant cover in ecosystems which 

will be formed under the influence of future global climate changes and to the 

necessary measures which must be taken (Özkan and Gülsoy 2010, Eser 2014, 

Kaygusuz et al. 2020). 

Taking all of this into account, it is clear that the most effective information 

which will be of benefit at the stage of planned forest management will be obtained 

as a result of completing classification and mapping studies of forest habitat. In this 

way, the effect of habitat factors in particular on the spread and growth of natural 

plant taxa and the optimum habitat conditions for each plant species will be 

determined. With this, in securing more appropriate and effective decision making 

in forestry activities, it will be possible to make better decisions on many topics, 

especially the choice of species and origin in afforestation work. 
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