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Abstract

Protected areas form the basis of the most effective operational tools of national and international conservation
strategies to protect and sustain natural and cultural resource values. This study aimed to score the essential
criteria and sub-criteria according to the importance of identifying and prioritizing new protected areas. For this
purpose, a 5 Likert scoring technique was applied to 30 experts. As a result, seven essential criteria and 37 sub-
criteria that can be used in the prioritization process of protected areas according to their weight scores were
determined. The main criteria are listed as natural values (0.32), social and cultural values (0.26), spatial values
(0.11), negative criteria (pressures and threats) (0.09), legal, administrative and political situation (0.07),
economic values (0.06), research and development potential (0.06). With the seven essential criteria and 37 sub-
criteria developed in this study, a decision support tool based on a straightforward, fast, and scientific approach
that can mainly serve planners, practitioners, and decision-makers according to the importance levels of
protected areas has been created.

Keywords: Protected areas, assessment criteria, importance levels, nature conservation, biodiversity.

Korunan Alanlarin Onceliklendirilmesinde Kullanilabilecek Olgiitler

ve Onemlilik Diizeylerinin Belirlenmesi

0z

Korunan alanlar, dogal ve kiiltiirel kaynak degerlerinin korunmasi ve siirdiiriilebilirligine yénelik ulusal ve
uluslararasi koruma stratejilerin en etkili eylemini olusturur. Bu ¢alismada yeni korunan alanlarin belirlenmesi ve
onceliklendirilmesi icin temel dl¢iit ve alt dlgiitlerin 6nemlilik diizeyine gére puanlandirilmasi amaglanmistir. Bu
amagla 30 uzman kisiye 5°li likert puanlama teknigi ile uygulanmistir. Sonug¢ olarak; Korunan alanlarin
onceliklendirme siirecinde agirlik puanlarina gére kullanilabilecek 7 temel 6l¢iit ve 37 alt él¢iit belirlenmistir.
Temel él¢titler agirlik puanlarina gére dogal degerler (0,32), sosyal ve kiiltiirel degerler (0,26), mekdnsal degerler
(0,11), olumsuz él¢iitler (baski ve tehditler) (0,09), yasal, yénetsel ve politik durum (0,07), ekonomik degerler
(0.06), arastirma ve gelistirme potansiyeli (0,06) seklinde siralanmistir. Bu ¢calisma ile gelistirilen 7 temel é6l¢iit ve
37 alt él¢iit ile korunan alanlarin 6nemlilik diizeylerine gére 6zellikle plancilara, uygulayicilara ve karar vericilere
hizmet edebilecek kolay, hizli ve bilimsel bir yaklasima dayali bir karar destek araci olusturulmustur.

Anahtar Kelimeler: Korunan alanlar, degerlendirme élgiitleri, dnemlilik diizeyleri, doga koruma, biyogesitlilik.

Citation: Gil, A., Gul, H. E. & G, S. E. (2024). Determination of criteria and importance levels for prioritization
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DOI: https://doi.org/10.5281/zenodo.14549432

Received: May 4, 2024, Accepted: December 23, 2024 113


https://mimarlikbilimleri.com/ojs/index.php/journalofprotectedareasresearch
mailto:journalofprotectedareas@gmail.com
https://doi.org/10.5281/zenodo.14549432
mailto:atilagul@sdu.edu.tr
https://orcid.org/0000-0001-9517-5388-
https://orcid.org/0000-0001-5203-1739
https://orcid.org/0009-0008-6869-7971

Journal of Protected Areas Research, 2024, 3 (2), 113-140

1. Introduction

Human beings have directly and indirectly interacted with nature according to the value judgments,
perceptions, perspectives, Degree of importance, and prioritization levels of the individual and society
since its existence. As a result of this association, human beings have constantly and unilaterally
destroyed, exploited, changed, and shaped nature in line with their needs and demands. Humankind's
tendency to dominate nature and consume it at the maximum level has led to its irreversible negative
impact (Gil & Kurdoglu, 2021). Human beings, who have damaged nature by intervening in the
physical dimension until today, have been working to change the natural system's content, genetics,
magnetics, and frequency, especially in recent years. Although it is not yet clear what the effects will
be on nature and human life, it is thought to bring serious vital problems (Gil, Din¢ & Giil, 2021).

Nature conservation is the work carried out to protect all living and non-living beings from all kinds of
adverse effects, pressures, and destruction of people and to secure them for the future, to maintain
ecosystem services such as ecological-environmental, socioeconomic and cultural ecosystem services
of natural systems (Gil & Kurdoglu, 2021). Nature conservation reflects the sense of protection in the
human spirit or existence. It can be considered an internal orientation towards guaranteeing one's
existence and natural life by worrying about the future. In this context, nature and environmental
protection efforts cover the natural and cultural spaces where people live and interact (Gil & Turker,
2014). In the nature conservation approach, the fact that the one who damages or destroys nature
and the one who tries to protect nature are human beings in the position of a single subject brings
along a philosophical paradox. In this context, the nature conservation approach prioritizes the
protection of nature from human activities or limiting its use (Gul & Kurdoglu, 2021).

The International Union for Conservation of Nature's (IUCN) definition of a protected area is a clearly
defined geographical area recognized, allocated, and managed by legal or other effective means to
ensure the long-term conservation of nature, together with associated ecosystem services and cultural
values (Dudley, 2008). Most protected areas are located in natural or near-natural ecosystems, but
they are also integrated with historical, archaeological, and cultural areas due to human activities.

Protected areas offer essential opportunities not only for the protection of biodiversity (protection of
species and ecosystems) but also for essential ecological, social, and economical services such as clean
water, carbon storage, genetic reservoirs, disaster mitigation and soil stabilization, conducting
scientific research, providing education, awareness and consciousness-raising, contributing to the
social and economic development of the region and protecting our cultural heritage (Gul & Turker,
2014; Gul, Ding & Gul, 2021). For this reason, protected areas are key in protecting and sustaining
natural ecosystems and biodiversity. It is recognized that they are the only way to stop the extinction
of many endangered, threatened, or endemic species. The main reason for the emergence of the
protected area approach is to protect the natural and cultural values of protected areas in their current
state, to limit human activities that may pose a threat, and to prevent undesirable changes (Gul &
Metin, 2021).

Protected areas are increasing in number on a global scale and constitute the most critical component
and action of global conservation strategies and in situ conservation (Gaines et al., 2010; Game et al.,
2009; Gray, 2010; Lester et al., 2009; Lubchenco et al., 2003; Pimm et al., 2001).

According to the World Database on Protected Areas (WDPA), 2024, the number of protected areas is
293,696 (number of protected areas on land and inland waters: 275496 + number of marine protected
areas: 18200) and covers 244 countries and territories. The ratio of protected areas to the world area
is 16.1% (The World Database on Protected Areas (WDPA), 2024; protectedplanet, 2024).

In Tirkiye, the ratio of terrestrial protected areas to the country's surface area is approximately 14.9
percent.

The amount of protected areas under the responsibility of the Ministry of Agriculture and Forestry,
General Directorate of Nature Conservation and National Parks is approximately 3 739 459 hectares.
Protected areas and their numbers are National Park (48) Nature Park (266), Nature Monument (110),
Nature Conservation Area (31), Wildlife Conservation Area (85), Wetlands (106), Ramsar Areas (14),
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Protection Forests (55), Gene Conservation forests (353), Seed Stands (311), Seed Orchard (212) and
Forest Parks (133) (Ministry of Agriculture and Forestry, General Directorate of Nature Conservation
and National Parks, 2024).

The total area of protected areas under the responsibility of the Ministry of Environment,
Urbanisation, and Climate Change is 7,883,511 hectares. These areas and their numbers are Special
Environmental Protection Areas (SEPA) (19) and Natural Protected Areas (3,834) (Ministry of
Environment, Urbanisation and Climate Change, 2024).

The total number of protected areas under the General Directorate of Cultural Assets and Museums
of the Ministry of Culture and Tourism is 24786. They are Archaeological Protected Areas (24031),
Urban Protected Areas (361), Historical Protected Areas (230), Urban Archaeological Protected Areas
(36), and Mixed Protected Areas (128) (General Directorate of Cultural Assets and Museums, 2024).

In 2006, Doga Dernegi, in its book ‘Turkiye's Important Nature Areas,' identified 305 Important Nature
Areas (IBAs) in Tirkiye that should be protected according to scientific criteria and where endangered
species or critical habitats should be considered during the planning of activities within their borders.
The total area of these areas is 20 million 280 thousand 149 hectares. This area constitutes 26 percent
of Turkey's surface area (Eken et al., 2006).

Natural systems and protected areas around the world are under serious human threats, including
misuse and change, urbanization, mining and quarrying, excavation, environmental pollution,
harvesting, hunting, and climate change, leading to their increasing fragmentation and isolation
(Brandon et al., 1998; Oates. 1999; Sala et al., 2000; Bruner et al., 2001). With continued economic
growth, pressure on natural systems will likely increase further.

Climate change and biodiversity loss are our two most significant environmental challenges. The 2015
Paris climate agreement and agreements such as COPE envisage limiting global warming to an increase
of less than 2°C above pre-industrial levels to avoid the most significant impacts of climate change.
Nature conservation is perhaps the only way to curb carbon emissions and ensure the proper
functioning of ecosystem services (Dudley et al., 2009). In particular, it is envisaged as a target to
increase the number and amount of protected natural areas to limit carbon emissions and sustain and
protect ecosystem services and biodiversity.

Since the existence of human beings, it has emerged that nature should be protected holistically and
that humans should adopt a lifestyle in harmony with nature. The idea of securing at least half of the
world by 2050 to protect nature is becoming increasingly widespread (Wilson, 2016). However, many
people question whether it is possible to realize this goal (Dinerstein et al., 2017; Watson & Venter,
2017) because it is predicted that it will not be possible to discover the protection of even 30% of all
terrestrial and marine ecosystems rather than 50% of the world in economic, ecological, and
managerial dimensions.

According to Watson & Venter (2017), to make conserving 50% of the Earth a reality, Watson & Venter
(2017) suggest that it should be centered around three key questions.

- Which places are the most important to conserve?

- What is the extent, severity, and trajectory of threats to local biodiversity, and what processes sustain
them?

- For areas prioritized for intervention, what measures will be needed to ensure they retain their
natural integrity?

It is necessary to determine the general management objectives, status, methods, programs, and
principles for protecting protected areas in natural ecosystems and to develop nature conservation
policies considering each country's conditions. Selecting and prioritizing natural areas using qualitative
and quantitative criteria according to protection status and management objectives is essential.
However, the determination of protected areas is generally based on some ecological indicators.
Socioeconomic aspects are only considered in the management stages of these areas (Smith &
Theberge, 1986). The reasons for nature conservation are accepted as aesthetic, psychological and
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medical, ecological and vital, scientific, pedagogical, economic, and ethical reasons (Gul & Tirker,
2014).

Although the criteria and indicators used in the identification and planning of protected areas have
been given more importance, they have not yet been brought to a scientific standard because they
belong to different purposes and categories (quantitative/qualitative, species/habitat) and are often
duplicated and sometimes not applicable. In our country, criteria or indicators for identifying or
evaluating candidate areas for protected areas have not yet been established. In particular, only
limited criteria, such as ecological, biological diversity, and social values, were used to create a simple
checklist for evaluating candidate areas.

Today, it is essential to determine the priority areas according to the criteria/sub-criteria, importance
levels, and indicators in scientific and technical dimensions according to the protection status of
protected areas, which are increasing in quality and quantity. To prioritize protected areas according
to the criteria and sub-criteria to be determined, as well as their weight levels, and to select candidate
areas easily and quickly, an approach should be put forward according to scientific and technical
standards. Thus, it will be of great benefit in terms of more effective protection of the protected areas
to be prioritized in terms of quality and quantity, planning/designing according to the purpose of
protection, and ensuring sustainable, economical, and rational management.

This study aims to determine the basic/sub-criteria that will include scientific and technical standards
in the prioritization and selection of protected areas and to choose the weight scores, including the
level of importance of these criteria. Thus, the candidate areas to be protected will be determined
according to the sum of the indicator scores proposed for each sub-criteria. The selection of protected
areas will promote the country's network of protected areas and allow it to make the best choices
from different natural ecosystems.

2. Material and Method
This study was carried out in two stages.

In the first stage, the primary/sub-criteria and indicators used and their significance levels were
determined by reviewing the relevant written sources to identify and evaluate protected areas. In this
context, a base proposal for basic/sub-criteria was developed.

Second stage: Determination of Significance Levels of Basic and Subcriteria: In determining the
relevant candidate protected areas, weight scores were obtained according to the significance levels
of the basic/sub-criteria developed by asking the appropriate experts and indicators were proposed
according to the sub-criteria.

For this purpose, to determine the criterion/sub-criteria and importance levels, experts were asked to
use a 5-point Likert scoring technique (Very unimportant: 1 point, Unimportant: 3, Undecided: 5
points, Important: 7 points, Very important: 9 points). The criteria/sub-criteria and the level of
importance were applied to a total of 30 experts including Landscape Architects (n: 5), Building
Architects (n: 5), Urban Planners (n: 5), Forest Engineers (n: 5), Agricultural Engineers (n: 5), Biologists
(n: 5). Thus, a multidimensional and rapid evaluation guide of priority areas or candidate areas for all
protected areas at scientific level has been created.

As a result of the literature review, 6 of the seven essential criteria (Natural values, Spatial values,
Social and cultural values, Economic status, Legal, administrative and political status, Research and
development capacity status) were determined as positively scored essential criteria and 1 of them
was determined as negatively scored negative criteria (pressures and threats).

The sum of the scores given by each expert group to the proposed positive six essential criteria was
calculated as the percentage ratio with the score of all crucial criteria. Thus, weight scores showing the
level of importance of each essential criterion were obtained. After the weight score of each essential
criterion was determined, the percentage ratio of the total score of each expert group was calculated
by scoring the sub-criteria belonging to the essential criteria by the experts. Thus, the weight scores
showing the importance levels of the sub-criteria were determined. In addition, negative weight scores
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were determined by performing the same procedures for the negative scored basic and sub-criteria.
Thus, the protected area with the highest total score obtained by subtracting the total score of 6
positive basic/sub-criteria indicators from the total score of negative sub-criteria indicators with
negative scores will be determined as a priority area. Thus, deciding on priority protected areas with
multi-criteria, scientific, and rapid evaluation has become possible.

3. Results and Discussion

3.1. Determination of Basic/Subcriteria and Importance Levels for the Selection of Natural Protected
Areas

For this purpose, many sources have been analyzed to determine the criteria.

According to the UNEP Caribbean Environment Programme (1996), when designating a new protected
area, the conservation objectives should be clear, and the area should contain species and/or habitats
important for natural (or cultural) conservation and social and cultural sustainability. The main criteria
for the designation and selection of protected areas are;

e Ecological diversity and integrity (the area should include specific habitats or species that are
rare or endangered, or a variety of different habitats that allow for the occurrence of rare or
endangered species, or feeding, breeding, or resting areas for endangered species);

e Presence of rare species or habitats;

e The Degree of naturalness of the area;

e The need to secure the habitat of species in danger of being harmed

e Itis the community's willingness to preserve and maintain traditional uses and spiritual links
with the past and to ensure the integrity of the relationship with conventional beliefs and ways
of life.

The most important factors to be used in the assessment/identification of protected areas by UNEP
(1996) are Importance (Degree of uniqueness, naturalness, diversity, ecological integrity, opportunities
for sustainable development and scientific values), representativeness (differences or similarities in
the character, quality, quantity or combination of resources of the area), feasibility (size, isolation,
configuration, accessibility, land ownership and ancestral rights, population density, acquisition costs,
economic interests in the region, environmental impacts and staffing or development requirements),
priority status (presence of endangered and endemic species, unique or rare landscapes, special areas
for migratory species, areas of high biodiversity, areas of high economic and social value, presence of
rare species) (UNEP Caribbean Environment Programme, 1996).

According to Kelleher & Kenchington (1992), the general criteria for deciding whether an area should
be protected are naturalness, biogeographical, ecological, economic, social, scientific, international,
national, and feasibility.

Sharifi et al. (2011) proposed to evaluate protected areas according to 5 criteria. 1) Habitat criterion
(sub-criteria are landscape, representativeness, uniqueness, habitat importance, fragility, and water
resources), (2) Species criterion (sub-criteria are species diversity, population, conservation level, and
damage), (3) Social criterion (sub-criteria are cultural and historical importance and Compatibility), (4)
Economic criterion (sub-criteria are dependence on local economy and cultural and historical
importance and Compatibility), (4) Economic criterion (sub-criteria; dependency on local economy and
importance for national economy), (5) Management criterion (sub-criteria; research and monitoring,
education, threat factors and legal support).

According to Rita et al. (2017), a. Ecological factors (Diversity (species and habitats), modifiability/non-
modifiability, rarity (species and habitats), endemism, size (area), typicality, representativeness,
uniqueness, naturalness, location in ecological/geographical unit (spatial location), spatial
connectivity, rarity or irreplaceability (species and/or habitat). b. Socioeconomic Indicators (Threat of
human disturbance, recorded history, ecological fragility, vulnerability, economic value, educational
value, amenity value, scientific value, availability, ease of acquisition, cost of new establishment,
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reserve, accessibility, management considerations, legal context for conservation, habitat
representation/addition, spatial connectivity, functional integrity, regional dynamic or evolutionary
trend, external human threats, economic value of the site (use or non-use value), financial and land
use/ownership constraints, legislation/level of national legal involvement.

Margules & Usher (1981) suggested criteria for assessing conservation potential and ecological value:
diversity (including species richness and habitat diversity), rarity, naturalness, number of biological
interactions (e.g. predation, competition), area, threat of human interference, typicality,
representativeness, educational value, environmental value, recorded history, scientific value,
uniqueness, wildlife reservoir potential, ecological fragility, location in ecological/geographical unit,
potential value, availability, modifiability, ease of acquisition and management considerations.

Rarity, uniqueness of the area, species richness (diversity), size, naturalness of the area, fragility,
representativeness, spatial connectivity, typicality, vegetation structure, fragility, number of plant
communities, plant structural formations, fragility, irreplaceability and endemism have been proposed
in many sources to evaluate protected areas and biodiversity status (Tubbs & Blackwood, 1971; Tans,
1974; Gehlbach, 1975; Goldsmith, 1975; Wright, 1977; Van der Ploeg & Vlijm, 1978; Smith & Theberge,
1986).

In Europe, the Natura 2000 network is a network of protected areas distributed throughout the
European Union, consisting of Special Protection Areas designated under the Habitats Directive and
the Birds Directive, respectively, covering both land and marine areas. Within Natura 2000, criteria
include species and habitat characteristics such as ‘representativeness, conservation status, functions
(resting, breeding, feeding, wintering or summering), habitat size, population density of target species,
spatial connectivity and sensitivity of species’ (WWF, 1998). The International Union for Conservation
of Nature (IUCN) has also used ecological selection criteria such as naturalness, representativeness,
size, and conservation status to define protected area categories (Dudley, 2008).

Ecological indicators for conservation priorities and protected area designation include site
heterogeneity (Lindenmayer et al., 2000), site uniqueness, and natural character (Gubbay, 1995).

In the study by Edward & Porter-Bolland (2008), five essential criteria and 18 sub-criteria were
determined according to the level of importance in selecting protected areas in the forest ecosystem.
Accordingly, the main criteria are (1) Habitat, (2) Species, (3) Social, (4) Economic, and (5) Management
criteria. Sub-criteria are habitat uniqueness, species diversity, habitat sensitivity, habitat
representative, legal support, species protection level, habitat importance, threat factors, dependence
on the local economy, research and monitoring, education, Compatibility, cultural and historical
significance, landscape, water resources, importance in the national economy, damage and
population, etc.

In addition to analyzing many foreign literatures, the existing legislation in our country was also
examined. In this context, within the scope of the ‘Regulation on the Procedures and Principles
Regarding the Determination, Registration, and Approval of Protected Areas’ (Official Gazette dated
July 19, 2012, and numbered 28358), the principles and criteria for the determination of natural sites
are defined in Article 6. According to this,

Article 6: a) Of sufficient size to sustain ecosystem functions, b) Having significant biodiversity
values in terms of species, genetic, habitat and ecosystem diversity, c) Containing narrowly
distributed or endemic species whose extinction is threatened or endangered on a regional,
national or world scale, or containing habitats where these species spend a certain period of their
lives, ¢) Having the ability to represent these species in terms of the protection of threatened
ecosystems or species in danger of extinction, d) Has social, cultural and recreational value that
provides resource and landscape integrity, e) Can maintain its natural structure without human
intervention or with limited intervention, f) Typical, natural, rare, g) The species or habitats it
contains are more interesting than other species or habitats, §) It has surface and underground
water resources of ecological importance in terms of hydrological-hydrogeological aspects, h) It
represents a habitat of migratory bird species, 1) Can be regained through ecological
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rehabilitation or ecological restoration works and breeding methods to include existing and
potential habitat types, i) Preserves natural processes and species that will ensure the long-term
continuity of biological diversity.

3.2. Determination of Basic Criteria and Importance Levels for Prioritisation in Protected Areas

Due to the increase and diversification of protected areas, it is necessary to reconsider and prioritize
the evaluation criteria and indicators. On a global scale, various criteria and data have been used to
identify areas that may be particularly important for the long-term conservation of biodiversity.

Table 1. Weight scores of the main criteria according to their importance according to the experts

. Legal, Negative Total Weight
Social and . - . . Research and
Natural Spatial Administrative Economic (Pressure and Scores and
Cultural s Development
Values Values , and Political Values . Threats) Importance
Values Potential o
Values Criteria Value
13,00
Forest 45,00 35,00 15,00 13,00 13,00 11,00 145
Engi
ngineer 0,31 0,24 0,10 0,09 0,09 0,08 0,09 1,00
13,00
Landscape 45,00 39,00 17,00 11,00 11,00 9,00 145
Architect 0,09
0,31 0,27 0,12 0,08 0,08 0,06 1,00
. 43,00 41,00 17,00 13,00 11,00 7,00 11,00 143
City Planner 0.08
0,30 0,29 0,12 0,09 0,08 0,05 ’ 1,00
. 43 41 17 11 11 7 i 141
Architect 0,08
0,30 0,29 0,12 0,08 0,08 0,05 ’ 1,00
9,00
Agricultural 45,00 27,00 13,00 9,00 7,00 7,00 117
Engi
neineer 0,38 0,23 0,11 0,08 0,06 0,06 0.08 1,00
15,00
. . 45,00 29,00 11,00 11,00 7,00 11,00 129
Biologist 0.12
0,35 0,22 0,09 0,09 0,05 0,09 ! 1,00
Total Score 266 212 90 68 60 52 2 820
Significance 0,09
Score 0,32 0,26 0,11 0,08 0,07 0,06 1,00

In this study, the weight scores of the essential criteria that can be used in the determination and
preference of protected areas according to their importance in line with the scores given are listed as
natural values (0.32), social and cultural values (0.26), spatial values (0.11), negative criteria (pressure
and threats) (0.09), legal, administrative and political status (0.07), economic values (0.06), research
and development potential (0.06). It is seen that there is a statistically consistent scoring among the
experts.

In the study conducted by Edward & Porter-Bolland (2008), the priorities of the main criteria were
determined as habitat, species, social aspects, management aspects, and economic aspects. Factors to
be considered in determining the importance of a natural area include the Degree of uniqueness,
naturalness, diversity, ecological integrity, sustainable development opportunities, and scientific
value. Culturally and historically significant sites may include regions, areas, natural features,
structures, or objects that are indicative of a country's heritage and values and have a high level of
integrity of location, design, setting, materials, artistry, feeling, and association (UNEP Caribbean
Environment Programme, 1996).

According to the UNEP Caribbean Environment Programme (1996), the highest priority areas may have
the following characteristics: (UNEP Caribbean Environment Programme, 1996).

e Presence of endangered and locally endemic species;
e The presence of unique or rare national, regional, or international landscapes or ecosystems
e Special areas of high importance for the maintenance of nesting, feeding, wintering, and

breeding of migratory species;
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e Areas of high biodiversity of special importance for genetic evolution and conservation of
resources within each biogeographical region;

e Areas with biological or geographical features that enable and sustain genetic evolution and
areas of high economic and social value, in particular, those critical for ensuring the long-term
survival and well-being of the population;

e The existence of populations of locally rare species.
3.3. Determination of Sub-criteria and Importance Levels for Prioritisation in Protected Areas

The sub-criteria that may be related to the main criteria and their weight scores were determined as
follows.

3.3.1. Natural Values

The most important prioritized essential criterion in the determination of protected areas was
determined as natural values. The weight scores of the sub-criteria according to their importance in
the natural values criterion are as follows; Biodiversity value (0,15), Endangered, sensitive and rare
species (0,15), Representativeness (Uniqueness and Typicality) (0,14), Naturalness (Hemerobi Degree)
(0,13), Endemic status (0,13), Presence of water resources (0,12), Self-renewal ability (0,10), Stability
status (0,07). The determined sub-criteria will be essential in determining the protected areas
regarding natural values. In this context, each sub-criterion can be scored using measurable indicators
(Table 2).

Table 2. Importance status and weight scores of sub-criteria for natural values criterion according to

experts
Natural Values
Endangered, .
Biodiversity  vulnerable, Repr?sentatlveness Naturalnes.s Endemic Presence s Stability  Total
Experts (Uniqueness and (Hemerobi of water renewal
status and rare . status i status Score
. Typicality) Degree) resources  ability
species

Forest 45 45 45 43 41 41 29 27 316
Engineer

0,14 0,14 0,14 0,14 0,13 0,13 0,09 0,09 1,00
Landscape 45 45 45 43 41 37 33 25 314
Architect

0,14 0,14 0,14 0,14 0,13 0,12 0,11 0,08 1,00
City 45 43 41 35 37 31 31 21 284
Planner

0,16 0,15 0,14 0,12 0,13 0,11 0,11 0,07 1,00

2

Architect 45 45 39 37 35 25 25 15 66

0,17 0,17 0,15 0,14 0,13 0,09 0,09 0,06 1,00
Agricultural 45 45 39 41 37 37 29 19 292
Engineer

0,15 0,15 0,13 0,14 0,13 0,13 0,10 0,07 1,00
Biologist 45 45 43 43 41 41 39 25 322

0,14 0,14 0,13 0,13 0,13 0,13 0,12 0,08 1,00
Total score 270 268 252 242 232 212 186 132 1794
Significance
Score 0,15 0,14 0,13 0,13 0,12 0,10 0,07 1,00

a. Biodiversity Status

Biological diversity means the variability among living organisms from all sources including, inter alia,
terrestrial, marine, and other aquatic ecosystems and the ecological complexes of which they are part;
this includes diversity within species, between species, and of ecosystems (Convention on Biological
Diversity (CBD), 1992).
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In this case, biodiversity consists of four essential components (Zeydanli et al., 2017).
e Ecosystem (or habitat) diversity,
e Species diversity,
e Genetic diversity,
e Process (ecological events and functions) diversity.

Biodiversity is defined as the multiplicity and diversity of the elements and structures of a system.
Biodiversity is generally formulated as biodiversity = richness + diversity. In the biodiversity criterion,
separate measurable indicators can be defined and scored for four components. For example;

e Potential species diversity (relative frequency and number of different species within a
particular area): 5 points can be given if there is at least five species diversity, and 1 point can
be given if there is less.

e Genetic diversity (hereditary variation within and between species and populations). If there is
at least five genetic diversity, 5 points can be awarded; if there is less, 1 point can be awarded.

e Habitat (ecosystem=biotope) diversity (diversity in habitats within or part of the landscape), 5
points if there is at least five ecosystem diversity, 1 point if there is less.

e Interms of process diversity, if there are at least five process diversity, 5 points can be awarded,;
if less, 1 point can be awarded.

b. Presence of Endangered, Sensitive, and Rare Species

Founded in 1964, the World Conservation Union's (IUCN) ‘International Union for Conservation of
Nature's Red List of Threatened Species’ has become the world's most comprehensive source of
information on the global conservation status of animal, fungal, and plant species. The IUCN Red List
is a critical indicator of the health of the world's biodiversity. Much more than a list of species and their
status, it is a powerful tool for action on biodiversity conservation and policy change that is critical for
protecting the natural resources needed for Survival. It is one of the most decisive criteria, especially
in identifying and prioritizing protected areas.

The IUCN Red List Categories and Criteria aim to be an easy and widely understood system for
classifying species at high risk of extinction on a global scale. According to IUCN, the Red List is divided
into nine categories. Not Assessed, Data Insufficient, Least Concerned, Near Threatened, Vulnerable,
Endangered, Critically Endangered, Extinct in the Wild and Extinct' (IUCN, 2024).

In protected areas, if a plant or animal species is classified as ‘CR - Near Extinct’ or ‘EN - Endangered’
according to IUCN criteria, all areas where they live should be given priority for protection as they are
among the rarest species in the world. No threshold value should be used.

However, if the status of a species is relatively better, i.e., 'VU - Vulnerable, DD - Insufficient Data or
NT - Near Endangered’ categories are still priority areas for protected areas. However, the species'
population size, distribution, breeding pattern vulnerability, etc., should be considered. Numerical
thresholds can be used for these species.

In this context, the indicators for plant and animal species are proposed as follows.

e 5 points for at least one species or ecosystem entity that is thought to be extinct or extinct, or
1 point if there are no such species in the area

e Presence of at least one endangered species, 5 points, 1 point can be given if there are no such
species in the area

e Presence of at least one sensitive or endangered species, 5 points, 1 point can be given if there
are no such species in the area

e Presence of at least one rare or uncommon species, 5 points, 1 point can be given if there are
no such species in the area
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c. Representativeness (Uniqueness=Uniqueness and Typicality)

Representativeness refers to the Degree to which an area is unique and typologically representative
of the biodiversity, species, ecosystem, ecological process, biological community, geographical or
physical characteristic of a particular region. Preference should be given to areas representing some
species and ecosystems, especially in large areas. While these typical areas have similar characteristics,
they may also have a unique, rare and unique character (Levin et al., 2013; Zeydanh et al., 2017).

Uniqueness can be explained by the fact that the area's resource values (species or habitat) have
different characteristics from the surrounding geography on an international or national scale and
often manifest themselves with distinct natural boundaries. The rarity of the area's resource values is
the most important priority of nature conservation. It is sufficient for any resource values (species,
ecosystems, climate, soil, water resources, etc.) to be unique and unparalleled (Levin et al., 2013;
Zeydanli et al., 2017).

Representativeness is usually selected from the following groups: Distribution, coexistence,
environmental variables, rare species or threatened species, and unique living communities can be
considered (Levin et al., 2013; Zeydanh et al., 2017).

In this context, it has been proposed as an indicator;

e Very high representativeness of the resource values of the area compared to other areas can be
given 5 points, and 1 point can be given if the representativeness is low.

e Being unique on an international scale can be given 5 points, being unique on a national and
local scale can be given 3 points, and not being unique can be given 1 point.

d. Degree of Naturalness (Hemerobi degree):

Natural ecosystems are an indicator of ecological integrity if they have intact natural biological
components (plants, animals, and other organisms), abiotic components (such as geology and water),
and processes (such as reproductive population growth). In this context, the Degree of naturalness of
the natural ecosystem can be explained as the level of influence of human activities. In defining the
concept of nature conservation, the Degree of closeness and naturalness to nature (hemerobi) is
another important concept. Hemerobi is explained as the level of influence of human activities on
nature (Colak, 2001).

The word ‘hemerobi’ is formed from the Greek words ‘hemeros’ = cultivated and ‘bios’ = life and refers
to the historical and current state of human impact on an ecosystem (Steinhardt et al., 1999). The
historical state considers the past: the previous state without the influence of culture. The current
state is a specific self-regulating state based on the potential of the growing environment. With the
potential primordial state, the Degree of naturalness can be revealed. Thus, the anthropogenic change
of the potential of the growing environment is less than the naturalness because this shows a
departure from the primordial state.

For example, the presence of beech forests instead of oak or hornbeam forests near the river in an
arid place is caused by human influence, and therefore, the Degree of naturalness is low here. In some
cases, however, when the growing environment has undergone irreversible human-induced changes
or when a new species has been established there for a very long time (e.g., species that have been
present for 500 years), these species are called ‘Neophytes.' This can also be characterized as natural
vegetation.

In order to analyze the cultural impact of man on the natural system, hemerobi cascades have been
established. Kowarik (1999) defined hemerobia as ‘a measure of human cultural influence on the
ecosystem'. It is predicted that no ecosystems are left in the world that have not been directly or
indirectly affected by anthropogenic impacts that have continued for centuries. Therefore, ‘potential
natural vegetation’ is significant in determining the Degree of naturalness.

According to Colak et al. (2003), the hemerobi approach can be used in vegetation research, ecosystem
analyses, nature conservation, and forest management assessment. Four fundamental indicators can
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be taken into account for the Degree of hemerobia: the proportion of neophytes (species that,
although not naturalized in a place, seem to have been introduced by man, mostly 400-500 years ago,
and naturalized there), soil characteristics, indicator species, and the proportion of therophytes
(annual plants) (Colak et al., 2003).

Sukopp (1972) made hemerobia steps:

» Ahemerob = No or very insignificant cultural effect (Natural)
Oligohemerobes= Minimal impact; primitive vegetation can be visible (close to nature)
Mesohemerob = with a pronounced and periodic cultural influence (moderately altered):

Euhemerob = Under very marked influence (Strongly altered):

YV V V V

Polyhemerobes = Changes in the growing environment and the emergence of new plant
combinations (Artificial):

» Metahemerob = Very significant impact, extinction tendency, and artificial condition.

In this context, as an indicator suggestion that can be used for the sub-criterion of naturalness, natural
and near-natural areas can be given 5 points, and areas that have been moderately and strongly
changed by human impact can be given 1 point.

e. Endemic Status

Endemic species include flora and fauna species whose distribution is limited to a particular
geographical area or whose natural habitat consists of a limited geographical area (Korunan Alanlarin
Tespit, Tescil ve Onayina iliskin Usul ve Esaslara Dair Yonetmelik, (2012). Endemic species may show
characteristics such as having a narrow distribution area, being found only in one or very few unique
biotopes, and having small populations.

An important indicator is the number, percentage, density, and distribution of endemic species at
international, national, regional, and local scales regarding plant or animal species in protected areas.
In this context, indicators for endemic sub-criteria are as follows.

e A high number of endemic plant species at the international level can be given 5 points, 3
points for being at the national and local level, and 1 point for not being at the international
level.

e Having a high number of endemic animal species at the international level can be given 5
points, being at the national and local level can be given 3 points, and not being at the national
and local level can be given 1 point.

o |f the density and distribution of endemic plant species at the international level is more than
10% of the area, 5 points; if it is at the national and local level, 3 points; if not, 1 point can be
given.

e The density and distribution of endemic animal species internationally is more than 10% of the
area. There are 5 points: 3 points for being at the national and local level, and 1 for not being at
the international level.

f. Presence of Water Resources

Potable water resources (river, spring, eye, lake, sea, dam, etc.) in the area represent a biotic and
abiotic vital value. However, as important as the type and quantity of water resources in the area, the
high potable quality of the water should also be considered as an important indicator. Indicators for
this sub-criterion;

e |f the number of water resource types in the area is 3< or more, 5 points can be given; if not, 1
point can be given.
e |fthe area's total percentage of water resources is more than 10%, 5 points can be given; if it is
less than 10%, 1 point can be given.
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e |If the potable quality of water resources in the area is high, 5 points can be given; if it is low, 1
point can be given.

g. Self-Renewal Capability,

Natural systems can be negatively affected by natural factors and human activities. Protecting species
or ecosystems that are impossible for nature to create on its own or to be created by humans makes
it a priority. As a result of negative impacts, natural systems that can renew themselves rapidly are
more potent and can create a priority situation compared to other areas due to their sustainable
ecological processes. In this context, indicators for sub-criteria;

- If the area's self-renewal capacity of the target plant species is high, 5 points can be
given; if not, 1 point can be given.

- The area's high self-renewal capacity of target animal species can be given 5 points; if
not, 1 point can be given.

- High self-renewal capacity of abiotic factors (soil, water, and air) can be given 5 points;
if not, 1 point can be given.

h. Stability Status:

The ecosystems of protected areas must live with various natural stressors such as storms, snow,
insects, and drought. These factors continuously test the vitality of ecosystems and contribute to their
stability. DARWIN calls this phenomenon ‘ Survival of the fittest, - 'Survival of the fittest.' The concept
of stability has many different meanings.

e ‘Durability’ against unfavourable factors.

e ‘Elasticity is the speed of return to its former value (equilibrium) after an unfavorable factor.

e ‘Stagnation,' which preserves its value against specific changes until a certain time.

e Relative temporal ‘Immutability-Constancy.'

e |t can be summarized as the state of reacting against destruction.

Indicators according to the stability sub-criterion of the site can be suggested as follows;

e If the ‘Durability’ of the site against negative factors is high, 5 points can be given; if not, 1
point can be given.

e If the ‘Elasticity’ of the site against adverse factors is high, 5 points can be given; if not, 1 point
can be given.

e If the area's 'Relative temporal invariance' against unfavorable factors is high, 5 points can be
given; if not, 1 point can be given.

e If the area has a high reaction to adverse factors, 5 points can be
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3.3.2. Social and Cultural Values

In protected areas, the conservation of historical and archaeological heritage values that have survived
from the past to the present, together with natural values, is accepted as the primary conservation
objective. For this reason, cultural heritage values within natural systems, living human communities,
local identities, traditions and customs, lifestyles, and approaches of local communities towards
conservation should be considered important sub-criteria in the prioritization, planning, and managing
of protected areas.

The experts evaluated four sub-criteria within the scope of the leading social and cultural values
criterion. The weighted scoring was as follows: Cultural, historical, or archaeological heritage value and
presence (0,36), Degree of local community support for conservation (0,25), Local social and political
acceptability (0,21), Compatibility with existing land uses of local people (0,19) (Table 3).

Table 3. Importance status and weight scores of sub-criteria for social and cultural values criterion
according to experts

Social and Cultural Values

Cultural, historical, . . Compatibility
. Local community  Local social and : .
or archaeological o with existing
Experts . support for political Total Score
heritage value and X e land uses of the
conservation acceptability N
presence local community

Forest Engineer 43 31 27 25 126
& 0,34 0,25 0,21 0,20 1,00
Landscape Architect 43 27 25 23 118
0,36 0,23 0,21 0,19 1,00
City Planner 43 31 25 19 118
0,36 0,26 0,21 0,16 1,00
Architect 43 29 21 21 114
0,38 0,25 0,18 0,18 1,00
Agricultural 37 29 25 23 114
Engineer 0,32 0,25 0,22 0,20 1,00
Biologist 41 27 23 21 112
0,37 0,24 0,21 0,19 1,00
Total score 250 174 146 132 702
Significance Score 0,36 0,25 0,21 0,19 1,00

a.Cultural, Historical, or Archaeological Heritage Value and Presence: The presence of historical and
archaeological values in the area and their integrity with natural values will increase the heritage value
and ecosystem services of protected areas. Thus, protecting natural and cultural values and ensuring
holistic sustainability will be possible. For this reason, protecting historical and archaeological values
with natural values should be considered an important priority.

Different indicators can be used for this sub-criterion. For example

e - If there are internationally important heritage values, 5 points can be given; if at the national
level, 3 points can be given; if not, 1 point can be given.

e - If the cultural values in the area represent 100 years ago, 5 points; if not, 1 point.

e - |[fthe area has different cultural stratification heritage values, 5 points; otherwise, 1 point.

o -Ifthe site represents historical objects and events at international and national levels, 5 points;
otherwise, 1 point

e - [f there is diversity in the area's unique cultural landscape values, 5 points can be given.
Otherwise, 1 point can be given, etc.
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b. Local Community's Support for Conservation: Local people living in and around protected areas
play an important role in protecting natural and cultural resource values. To the saying ‘the closest to
the problem is the closest to the solution,' local people in and around the protected areas are more
effective in solving the problems related to protected areas. Especially when local people have high
demands and tendencies towards conservation, the conservation and sustainability of natural and
cultural resource values in the area can be easier and more effective. For this reason, it is preferable
that the local community support conservation.

Different indicators can be used for this sub-criterion.

o - |[fthe local community has high conservation awareness, it is 5 points; if not, it is 1 point.

o -Ifthe local community has very few harmful activities towards the area, 5 points; if not, 1 point.

e - Local community taking actions to protect the resource values can be counted as 5 points,
otherwise 1 point.

c. Local Social and Political Acceptability: The Compatibility of local people, administrators, decision-
makers, and political approaches with the conservation objectives where protected areas are located
is an excellent opportunity for the conservation, management, and sustainability of resource values.
For this reason, it is directly related to the social and political acceptability of the area with
conservation objectives.

The indicators of this sub-criterion can be suggested as follows;

e 5 points if the level of community acceptance of the conservation and utilization objectives of
the site is high, 1 point if not.
o If the level of acceptance of conservation policies and actions by the local community is high, it
can be counted as 5 points; if not, it can be counted as 1 point.
d. Level of Compatibility with Existing Land Uses of Local People: The land use activities (agricultural
activities, animal husbandry, settlement, etc.) of local people in and around the area must be
compatible with the conservation objectives of natural and cultural resource values. The indicator for
this sub-criterion can be given as 5 points if the land use activities in and around the area are
compatible with the conservation objectives and 1 point if not.

3.3.3. Spatial Values

Spatial values within the area can be important in prioritizing protected areas. In this context, the
weight scores of the experts according to the importance of spatial values sub-criteria are as follows:
Area size (0,18), spatial connection (0,17), current settlement and construction status (0,16),
ownership status (0,16), presence of existing agricultural areas (0,13), accessibility (accessibility) status
(0,12), current infrastructure status (0,09) (Table 4).
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Table 4. According to the experts, the importance status and weight scores of the sub-criteria for the
spatial values criterion

Spatial Values

o Status
Existing Existence Existin,
Size of the Spatial Settlement  Status . .. Accessibility g Total
X of Existing Infrastructure
Area connection and Property . to the Area Score
. Agricultural Status
Structuring
Areas
Experts
. 33 31 27 29 25 21 13 179
Forest Engineer
0,18 0,17 0,15 0,16 0,14 0,12 0,07 1,00
Landscape 35 33 29 31 25 23 15 191
Architect 0,18 0,17 0,15 0,16 0,13 0,12 0,08 1,00
. 31 29 31 29 23 21 17 181
City Planner
0,17 0,16 0,17 0,16 0,13 0,12 0,09 1,00
. 33 31 29 31 23 23 21 191
Architect
0,17 0,16 0,15 0,16 0,12 0,12 0,11 1,00
Agricultural 31 29 39 29 21 23 19 191
Engineer 0,16 0,15 0,20 0,15 0,11 0,12 0,10 1,00
. . 35 31 27 27 23 21 13 177
Biologist
0,20 0,18 0,15 0,15 0,13 0,12 0,07 1,00
Total score 198 184 182 176 140 132 98 1110
Significance
Score 0,18 0,17 0,16 0,16 0,13 0,12 0,09 1,00
a. Area Size:

The size of the protected area is determined according to conservation objectives and priorities. The
nature conservation approach is generally fulfilled by in-situ protection at a particular spatial scale,
considering the environmental relationship rather than the species or object scale. The natural process
can only be secured in large and unaffected areas. Small protection areas may be unable to protect
habitats long term.

Numerous studies suggest that larger protected areas are more desirable for long-term conservation
of species and maintenance of ecological and evolutionary processes (Cowling et al., 1999; Bierregaard
et al., 2001). Other research suggests that small reserves are sufficient for some species and are almost
always better than no reserves or management in an area (Turner & Corlett, 1996).

The size of the protected area can vary from 1m2 for the protection of a species to hundreds of
hectares for ecosystem or process protection. For example, an area of several decares may be
protected to protect a group of trees (a small stand). Alternatively, 'process protection’ close to nature
may require more than 10,000 ha. The International Nature Conservation Organisation IUCN
recommends at least 1,000 ha for national and international nature reserves (wilderness areas,
national parks, protected landscapes). For ‘zoological species conservation,' large areas are generally
required. Depending on the species, this can range from a few m2 to 1 million hectares.

Only in large protected areas can populations adequately maintain their communities for a long time
against risks and additional fluctuations in environmental conditions. Indeed, there is a minimum
population size for each species. Small populations are likely to die out earlier than large populations.
Large populations can only best buffer fluctuations in the stand. For this reason, environmental
conditional effects are only rarely practical in large areas. Large protected areas are secured by viable,
i.e., sufficiently large, population stands. This requires hundreds of hectares. It is generally recognized
that large areas are necessary for the conservation of zoological species or species since wild animals
consist of a habitat, a staging area, a mating area, and a feeding area.
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The literature often debates whether a large protected area is better than many small protected areas
in the same area. For example, some studies in practice show that in terms of habitat, many small
islands have more species than large areas. However, it is also recognized that the fragmentation of
forests in the form of habitat islands may adversely affect fauna.

As a result, there is no standard for area size in protected areas. Therefore, the area size should be
determined according to the target species and ecosystem character. In this context, some indicators
can be used for area size. For example

e For target wild animal species (sheltering, feeding, etc.), 5 points for having a suitable size for
vital activities, 1 point if not.
e The suitable size for vital activities for target plant species is 5 points, if not 1 point.
o |f the habitat areas have a holistic protection size, 5 points; if not, 1 point.
e Abiotic (soil, water, air, etc.) can be suggested as 5 points if it has sufficient size for conservation
purposes, 1 point if not.
b. Spatial connection

The geographical location of the candidate area and the existing utilization areas around it may affect
the resource values. For this reason, it refers to the organic connection of the area with other natural
ecosystems in its surroundings and the fact that it is in a holistic rather than fragmented position. For
this reason, having natural systems around the candidate area and having an organic connection
should be preferred. Indicators for this sub-criterion can be suggested as follows;
e Ifthere are natural systems (forest ecosystem, lake ecosystem, other protected areas, etc.) near
the site, 5 points; if not, 1 point
e Ifthe areais far away (more than 20 km) from the settlement, industry, etc. near the area, it can
be recommended as 5 points; if not, 1 point.

c. Existing Settlement and Structuring Status

The area's settlement and construction tendencies may negatively impact resource values, pressure,
and threats. For this reason, it should be preferred that there are no settlements in the area. Indicators
for this sub-criterion;

e 5 points if there is no settlement in the area, 1 point if not
e If there is no building tendency (accommodation buildings, recreational facilities, agricultural
facilities, structures, etc.) in the area, 5 points; if not, 1 point, etc., can be recommended.

d. Presence of Agricultural Areas

The presence of agricultural activities in the area, especially the use of pesticides, irrigation, etc., may
adversely affect resource values. For this reason, it should be preferred not to have agricultural areas
or agricultural activities in the area. Indicators for this sub-criterion;

e Absence of agricultural activities in the area 5 points, if not, 1 point,
e There should be 5 points if there are no agricultural facilities in the area, 1 point if there are
none, etc.

e. Accessibility Status
Existing and possible access roads in the area may facilitate protecting and managing resource values.
Indicators for this sub-criterion;

e If there are existing car roads in the area, 5 points; if not, 1 point, etc., can be suggested.

f. Ownership Status:
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The protection and institutional management may be more effective if the area is a forest or treasury
land. In particular, it should be preferred that there are no private lands within the area.

Indicators for this sub-criterion;

e |f the entire area is under treasury or forest ownership, 5 points; if not, 1 point, etc., can be
suggested.

g. Existing Infrastructure Status:

Infrastructure systems such as electricity, water, and sewerage within the area may provide some
advantages in managing the protected area. Therefore, having infrastructure systems is an advantage.

Indicators for this sub-criterion;

e - It can be suggested that there be 5 points if there are existing infrastructure systems in the
area or 1 point if there are none.

3.3.4. Legal, Administrative and Political Situation

The identification of protected areas, granting protection status, planning/design, implementation,
and administrative processes are carried out and organized within the framework of international and
national legislation and the scope of the authority and responsibilities of the relevant official
institutions. For this reason, the existing legislation, administrative structure and organization, and the
protection policies of the state and the public play an important role in prioritizing protected areas.

In this context, the legal, administrative, and political situation was evaluated as an important criterion
by the experts, and the weight scores of the sub-criteria according to their importance were as follows:
Institutional and management organization capacity (0,26), compliance with the current national
legislation (0,24), availability of areal inventory data (0,22), the existence of existing protection
statuses in the area (0,15), the existence of NGOs related to the area (0,14) (Table 5).

129



Journal of Protected Areas Research, 2024, 3 (2), 113-140

Table 5. Importance status and weight scores of sub-criteria for the legal, administrative, and political
capacity criterion according to experts

Legal, Administrative, and Political Situation

Status of
Institutional and  Compliance

Existence  Existence
Availability of  of Existing  of NGOs

Management with Existin . . Total
Experts g . . 8 Spatial Protection Related
Organisation International : score
. . Inventory Data Statuses in to the
Capacity or National
s the Area Area
Legislation
41 37 33 23 21 155
Forest Engineer
0,26 0,24 0,21 0,15 0,14 1,00
Landscape 39 37 31 21 17 145
Architect 0,27 0,26 0,21 0,14 0,12 1,00
35 31 33 21 19 139
City Planner
0,25 0,22 0,24 0,15 0,14 1,00
37 31 33 19 21 141
Architect
0,26 0,22 0,23 0,13 0,15 1,00
Agricultural 33 31 31 19 19 133
Engineer 0,25 0,23 0,23 0,14 0,14 1,00
33 35 29 21 19 137
Biologist
0,24 0,26 0,21 0,15 0,14 1,00
Total score 218 202 190 124 116 850
Significance 0,26 0,24 0,22 0,15 0,14 1,00
Score
a. Institutional and Management Organisation Capacity: The existence and organizational status

of the institutions responsible and competent for protected areas will facilitate protecting and
managing natural and cultural values. For this reason, the existing organizational structure of the
institutions in charge and responsible for the firm and practical protection status may effectively
prioritize the protected area.

In this context, some indicators can be used for this sub-criterion. For example;

e High institutional and organizational capacity related to protection status can be suggested as 5
points; if not, 1 point, etc.

b. Compliance with Existing International or National Legislation: Compliance of protected
areas with existing legislation may facilitate the administrative and implementation process. For this
reason, the Compatibility of the protected area with the statuses defined in the existing international
or national legislation regarding resource values may facilitate the prioritization of the area.

In this context, some indicators can be used for this sub-criterion. For example

e - |t can be suggested that 5 points be given if the protected area candidates comply with the
legislation and 1 point if not.

c. Availability of Spatial Inventory Data: Existing scientific research or projects for protected areas
(especially biodiversity inventory, natural plant species inventory, wild animals inventory, etc.) can
provide an important advantage. Thus, obtaining up-to-date resource values will facilitate more
effective planning and management of the protected area.

In this context, some indicators can be used for this sub-criterion. For example
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e -Ifthe availability of existing scientific data within the protected area candidates is high, 5 points
can be suggested. Otherwise, 1 point can be suggested.

d. Existence of Existing Protection Statuses in the Area: The existence of different protection statuses
(natural site, archaeological site, archaeological site, archaeological site, nature park, monumental
tree, etc.) in and around the candidate protected areas may be beneficial for the holistic protection
and sustainability of resource values.

In this context, some indicators can be used for this sub-criterion. For example;

e - In case of having different protection status within the protected area candidates, 5 points,
otherwise 1 point, etc. can be suggested.

e. Presence of NGOs related to the area: Where candidate protected areas are located, the
presence of non-governmental organizations (NGOs) operating in the area can make significant
contributions to the protection and sustainability of the area.

In this context, some indicators can be used for this sub-criterion. For example
e -|[fatleast 1 NGO is associated with the area, 5 points; if not, 1 point, etc., can be suggested.
3.3.5. Economic Values

The conservation, sustainability, planning, and management processes balance expenditure and
income, and maintenance and repair of protected areas depend entirely on economic capacity.
Therefore, the financial source of the area and the added value to be obtained from the area are the
priority criteria for protected areas.

In this context, the economic situation was evaluated as an important criterion by the experts, and the
weight scores of the sub-criteria according to their importance were as follows: Ecosystem service
value (0,41), conservation status management cost (0,30), potential to receive international and
national financial support (0,30) (Table 6).

Table 6. According to the experts, the importance status and weight scores of the sub-criteria for the
Economic Status criterion

Economic Situation
Potential for

Ecosystem Service Conservation Status International and National  Total Score
Value of the Area Management Cost . X
Experts Financial Support
Forest Engineer 43 31 31 105
& 0,41 0,30 0,30 1,00
43 31 31 105
Landscape Architect
0,41 0,30 0,30 1,00
41 1 1 1
City Planner 3 3 03
0,40 0,30 0,30 1,00
39 29 31 99
Architect
0,39 0,29 0,31 1,00
Agricultural 39 29 29 97
Engineer 0,40 0,30 0,30 1,00
. . 41 29 27 97
Biologist
0,42 0,30 0,28 1,00
Total score 246 180 180 606
Significance Score 0,41 0,30 0,30 1,00
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a. Ecosystem Service Value;

Human beings have benefited from the multifaceted services and contributions of natural ecosystems
since their existence. Economic and market-based valuation of ecosystem services forms the basis of
a conservation model that promotes development for local communities based on the utilization of
ecosystem products and services. In this context, the economic value of biodiversity can be assessed
by socioeconomic indicators related to the direct and indirect use value, option value, and existence
value of a given ecosystem.

Protected areas, which are increasing globally, have a wide variety of purposes, resource values,
functioning, administrative processes, etc. Protected areas have many services and functionalities that
ensure the continuity of human life and other species and ecosystems. Ecosystem services and
functions of protected areas are categorized under four headings (WWF, 2020).

>  Supportive Services: Biodiversity protection, soil formation, nutrient cycle, seed dispersal, life
cycle, etc.

>  Supply Services: Water, food, medicinal and aromatic products, fungi, genetic resources, etc.

> Regulatory Services: Cleansing soil, water, and air; regulation and stabilization of climate; control
of natural disaster risks; maintenance of surface and groundwater regulation; pollination of
plants; carbon storage and sequestration, etc.

> Cultural Services: Tourism and recreation, health, education, research, aesthetics, tangible and
intangible values, socialization, etc.

In this context, some indicators can be used for ecosystem service values, the area's most important
economic capacity sub-criteria. For example

e -5 points if Supporting Services is high; otherwise, 1 point.

e -5 points if Supply Services are high; otherwise, 1 point,

e -5 points if Regulatory Services are high; otherwise, 1 point,

e - [f Cultural Services are high, it can be suggested as 5 points; if not, 1 point, etc.
b.Conservation Status Management Cost:

In granting protection status to the candidate area, protecting its natural and cultural values and the
cost of the management process are important. Therefore, conservation activities' low cost can be
considered a priority sub-criterion.

In this context, some indicators can be used for this sub-criterion. For example
e - |[f the total cost of conservation activities is low, 5 points; if not, 1 point.
c. Potential for International and National Financial Support:

Providing the financial support needed for the conservation and management of the natural and
cultural values of the area will provide a great advantage. In this context, it will be possible to provide
institutional or private financial resources at international and national scales, especially to make
conservation more effective and sustainable with the financial resources the area can obtain from its
own resources.

In this context, some sub-criteria indicators can be used, e.g.,
e High level of financial support at an international scale of 5 points, if not 1 point.

e High level of financial support (institutional and private) at a national scale of 5 points, if not 1
point.

e If the field's capacity to generate finance with resources is high, 5 points; if not, 1 point.
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3.3.6. Research and Development Potential

Protected areas' natural and cultural resource values may contain many unknown information and
secrets. At the same time, it could be a source of original inspiration and create added value. High
capacity of research and development activities in the context of solving and discovering the secrets of
protected areas and producing new scientific knowledge can provide an important priority. In addition,
it can play an important role in transforming the information obtained into multifaceted added value,
including social, cultural, technological, and economic.

In this context, research and development capacity was evaluated as an important criterion by the
experts, and the weight scores of the sub-criteria according to their importance were listed as follows:
Scientific research and development potential (0.51), value added (innovation) capacity (0.49) (Table 7).

Table 7. Importance status and weight scores of sub-criteria for research and development capacity
criterion according to experts

Research and Development Potential

Scientific Research and Capacity to create added Total
Experts Development Potential value (innovation) points
. 33 31 64
Forest Engineer
0,52 0,48 1,00
31 31 62
Landscape Architect
0,50 0,50 1,00
2 2
City Planner 2 9 28
0,50 0,50 1,00
27 27 54
Architect
0,50 0,50 1,00
29 29 58
Agricultural Engineer
0,50 0,50 1,00
33 31 64
Biologist
0,52 0,48 1,00
Total score 182 178 360
Significance Score 0,51 0,49 1,00

a.Scientific Research and Development Potential:

The fact that candidate-protected areas offer opportunities for a wide range of scientific studies in
terms of resource values and are attractive to researchers may create an important potential for
increasing the scientific capacity of the area and for R&D.

In this context, some indicators can be used for this sub-criterion. For example, if the R&D potential of
the area is high, 5 points, otherwise 1 point, etc., can be suggested.

b.Capacity to Create Added Value (Innovation):

Existing or potential R&D studies for candidate areas may increase the added value of the area in
ecological, social, technological, and economic dimensions.

In this context, some indicators can be used for this sub-criterion. For example, 5 points if the area has
high added value, 1 point if not, etc.

3.3.7. Negative (Pressures and Threats) Criteria

In protected areas, pressures and threats within or around the area may negatively affect natural and
cultural resource values. Therefore, knowing the capacity and impact level of internal/external
pressures and threats can be important in prioritizing protected areas, especially in the negative
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direction. In this context, the experts evaluated internal/external pressures and threats as an important
criterion in the negative direction. Negative weight scores were determined according to the
importance of the sub-criteria. According to this, Pressure and threat of settlement or construction (-
0,18), pressure and threat of highways in and around the area (-0,14), pressure and threat of mining
and quarrying activities (-0,14), pressure and threat of environmental pollution (-0,14), pressure and
threat of environmental pollution (-0,14), 13), pressure and threat of recreational activities (-0,12),
pressure and threat of forest fire (-0,12), pressure and threat of energy production areas (-0,10),
pressure and threat of natural disasters (-0,08). The negative total score of this criterion will be
determined by multiplying the score of each sub-criterion by the weight score, and the negative total
score will be obtained (Table 8).

Table 8. According to the experts, the importance status and weight scores of the sub-criteria for the
negative (pressures and threats) criterion

Negative (Pressure and Threats) Criteria

Pressure
Pressure EPressure aud
Pressure Pressure Pressure Threat of
and and Threat
and Threat and Threat and Threat Pressure Pressure of Ener Natural
of of Threat of of and Threat  and Pro ductgiz;n Disasters Total
Settlement Highways  Mining . of Threat of (Flood,  Score
. Environ . Areas ((Negative)
or inand and Recreationa Forest earthqua
) mental L ) (HEPP, WPP,
Constructio around the Stone N | Activities Fire ke,
. Pollutio Solar Panels, .
n area Activities n etc) erosion,
: landslide,
Experts etc.)
Forest -41 -31 -33 -31 -29 -29 -23 -19 -236
Engineer 0,17 0,13 -0,14 0,13 -0,12 0,12 -0,10 -0,08 -1,00
Landscape -43 -33 -33 -31 -29 -25 -29 -15 -238
Architect -0,18 -0,14 -0,14 -0,13 -0,12 -0,11 -0,12 -0,06 -1,00
. -39 -27 -29 -29 -23 -21 -23 -19 -210
City Planner
-0,19 -0,13 -0,14 -0,14 -0,11 -0,10 -0,11 -0,09 -1,00
. -37 -29 -27 -29 -23 -23 -21 -13 -202
Architect
-0,18 -0,14 -0,13 -0,14 -0,11 -0,11 -0,10 -0,06 -1,00
Agricultural -35 -29 -29 -27 -27 -25 -21 -17 -210
Engineer -0,17 -0,14 014 013 0,13 -0,12 -0,10 -0,08 -1,00
. . -41 -37 -33 -29 -27 -31 -21 -19 -238
Biologist
-0,17 -0,16 -0,14 -0,12 -0,11 -0,13 -0,09 -0,08 -1,00
Total score
(Negative) -236 -186 -184 -176 -158 -154 -138 -102 -1334
Significance
Score
(Negative) -0,18 -0,14 -0,14 -0,13 -0,12 -0,12 -0,10 -0,08 -1,00

a. Pressure and Threat of Settlement or Construction: The presence of existing and potential
settlements or construction tendencies within and near candidate protected areas is an important
threat and pressure factor for natural resource values. For this reason, it should be preferred that there
is no settlement or construction tendency in the area.

In this context, some indicators can be used for the negative sub-criterion.
For example, if the pressure and threat of settlement or construction in the area is high, -5 points, etc.

b. Pressure and Threat of Motorways in and around the Area: Existing and potential motorways in
and around candidate protected areas may be an important threat and pressure factor regarding
habitat fragmentation, noise, accidental deaths and injuries of wild animals, feeding, etc.
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In this context, some indicators can be used for the negative sub-criterion, for example, -5 points if the
pressure and threat of motorways in and around the area is high, etc.

c. Pressure and Threat of Mining and Quarrying Activities: Existing and potential mining and quarrying
activities in or near the candidate protected area may be an important threat and pressure factor in
terms of resource values, especially as a result of activities such as destruction of natural vegetation,
noise, dust pollution, excessive use of water resources, etc.

In this context, some indicators can be used for the negative sub-criterion. For example, -5 points in
case of high pressure and threat of mining and quarrying activities in the area, etc.

d. Environmental Pollution Pressure and Threat: Existing and potential water, soil, and air pollution
due to human activities in or near the candidate protected area may be an important threat and
pressure factor for resource values.

In this context, some indicators can be used for the negative sub-criterion. For example, if the pressure
and threat of environmental pollution is high in the area, -5 points, etc.

e.Pressure and Threat of Recreational Activities: Existing and potential recreational facilities and
activities (accommodation and service facilities, sports activities, hunting, picnicking, vehicle road
construction, festivals, etc.) in or near the candidate protected area may be a significant threat and
pressure factor for resource values.

In this context, some indicators can be used for the negative sub-criterion, for example, -5 points if the
pressure and threat of recreational activities in the area is high, etc.

f. Forest Fire Pressure and Threat: Resource values may be adversely affected due to activities such as
fire-sensitive species (e.g., red pine forest, etc.), picnic activities with barbecues, stubble burning in
agricultural areas, etc., in or near the candidate protected area.

In this context, some indicators can be used for negative sub-criteria. For example, if the pressure and
threat of forest fire are high in the area, -5 points can be suggested.

g.Pressure and Threat of Energy Production Areas: During the construction and operation process of
Energy Production Areas (e.g., HEPP, WPP, Solar Panels, etc.) in or near the candidate protected area,
resource values may be negatively affected as a result of activities such as destruction of natural
vegetation, land noise, etc. In this context, some indicators can be used for negative sub-criteria. For
example, if the pressure and threat of energy production areas in the area is high, -5 points, etc., can
be suggested.

h. Natural Disaster Pressure and Threat: The possibility of natural disasters, such as floods,
earthquakes, erosion, landslides, etc., in or near the candidate protected area may adversely affect the
resource values in the area. In this context, some indicators can be used for the negative sub-criterion.
For example, if the pressure and threat of natural disasters are high in the area, -5 points can be
suggested.

4, Conclusion and Recommendations

Today, the harmony or incompatibility of natural (ecological) systems and the relations resulting from
the multifaceted economic activities of humans determine and affect the future of both areas of
existence. The global economy is shaped and evolving in line with the rules and interests of the global
capital power that governs the system. At the last point, the blockage of production and consumption
processes in the global economy, the deterioration of income distribution, the excessive depletion of
natural systems and resources, the decrease in biodiversity, the food crisis, climate change, etc., have
brought along complex problems. As a result, global collapse and chaos continue under the mask of
development or economic growth. The minority with global economic power continues to use and
exploit nature in line with their interests, seeing every way and method as a license to gain rent, more
profit, and power. Natural resources are the habitat for humans and all living things and are the

insurance of the future (Gl et al., 2023).
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One of the most effective means of protecting natural and cultural resource values is ‘in-situ
conservation.' Protected areas are envisaged as the only way to sustain and conserve ecosystem
services and biodiversity (Dudley et al., 2010). At the same time, in situ conservation must be
supported by ex-situ conservation.

There are many reasons for establishing a protected area. Among these, the conservation of
biodiversity components (ecosystem, genetic, species, and process diversity) and ensuring the
continuity of outstanding landscapes come to the fore. Protected areas are becoming increasingly
crucial in eliminating threats to sensitive landscapes, preventing biodiversity loss, ensuring food
security, increasing ecosystem services, storing carbon, and providing social, cultural, and economic
services and contributions. For this reason, protected areas should be handled multidimensionally,
including their legal, ecological, social, cultural, political, and economic dimensions, and should be
associated with strategic policies focusing on conservation.

Today, in mitigating and adapting to the negative impacts of climate change, increasing the number
and amount of protected natural areas is envisaged as the most important strategic goal, especially
for limiting carbon emissions and protecting biodiversity. In this context, identification, prioritization,
conservation, planning/design, and management/governance of protected areas should be
considered. Therefore, identifying and prioritizing new protected areas must be associated with
scientific, ecological, social, economic, institutional, financial, and objective criteria.

This study developed a decision support tool based on seven essential criteria and 37 sub-criteria
developed scientifically and objectively based on an easy and fast approach that can help planners,
practitioners, and decision-makers according to their level of importance. This tool can prioritize the
impact of multidimensional ecological, socio-cultural, economic, administrative, and political criteria
to different degrees in determining the protected area.

Basic and sub-criteria that can be used in the prioritization process of protected areas;

e Natural values (0,32): (Sub-criteria; Biodiversity value (0,15), presence of endangered, sensitive
and rare species (0,15), representativeness (uniqueness and typicality) (0,14), naturalness
(Degree of hemerobi) (0,13), endemic status (0,13), presence of water resources (0,12), self-
renewal ability (0,10), Stability status (0,07)).

e Social and cultural values (0,26): (Sub-criteria; Cultural, historical or archaeological heritage
value and presence (0,36), Degree of local community support for conservation (0,25), Local
social and political acceptability (0,21), Compatibility with existing land uses of local people
(0,19)).

e Spatial values (0,11): (Sub-criteria are as follows: Area size (0,18), spatial connectivity (0,17),
existing settlement and construction status (0,16), ownership status (0,16), presence of existing
agricultural areas (0,13), accessibility (accessibility) status (0,12), existing infrastructure status
(0,09).

e Negative Criteria (Pressure and threats) (0,09): (Sub-criteria; Pressure and the threat of
settlement or construction (-0,18), pressure and threat of motorways in and around the area (-
0,14), pressure and threat of mining and quarrying activities (-0,14), pressure and threat of
environmental pollution (-0,14), pressure and threat of environmental pollution (-0,14), 13),
pressure and threat of recreational activities (-0,12), pressure and threat of forest fire (-0,12),
pressure and threat of energy production areas (-0,10), pressure and threat of natural disasters
(-0,08)).

e Legal, Administrative and Political Status (0,07): (Sub-criteria; Institutional and management
organization capacity (0,26), compliance with existing national legislation (0,24), availability
of areal inventory data (0,22), existence of existing protection statuses in the area (0,15),
existence of NGOs in the area (0,14)).
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e Economic values (0.06): (Sub-criteria; value of ecosystem services (0.41), management cost of
conservation status (0.30), potential for international and national financial support (0.30)).

e Research and Development Potential (0,06); (Sub-criteria; Scientific research and
development potential (0,51), value added (innovation) capacity (0,49)).

With this study, the basic and sub-criteria determined in the prioritization process of protected areas
will provide a quick and easy evaluation. However, the indicators proposed in the method can be
changed and improved according to the characteristics of protected areas.

Identifying and prioritizing protected areas alone do not guarantee biodiversity protection and other
natural and cultural resource values. The objectives of protected areas management include social and
economic objectives and the conservation of biological diversity. However, scientific and purposeful
planning/design and effective and participatory management/governance are determining factors in
achieving conservation objectives.

The primary approach to protected areas should ensure the joint participation of all relevant
stakeholders, including relevant institutions and organizations, landowners, managers and users,
Indigenous peoples, local communities, and NGOs. Countries should guarantee the protection and
sustainability of nature/environment through ecological state policies and legal regulations free from
any rent system approach.
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Abstract

Theaters, which can be integrated into contemporary life without altering their original construction purposes,
are cultural heritages of documentary nature. International platforms established rules for their use for events
and conservation of cultural traces they possess. The preservation and restoration efforts in theaters, aimed at
bringing them back into modern life, have evolved over time, reflecting shifts in techniques and approaches from
past to present. The study aims to emphasize why and how changing restoration techniques have been used in
the theaters’ integration into contemporary life and to evaluate restoration works conducted over the years on
these monuments in the context of national and international conservation legislation. The scope was determined
as the Ancient Theater of Ephesus, where the first restoration works began with the Ephesus Festival organized
in 1968, and continued subsequently for tourism-related events. A literature review covering the national and
international statutes and laws was conducted to examine the changing restoration works over time, and findings
from on-site observations were conveyed through plans and photographs.

Keywords: Contemporary use, the ancient theater of Ephesus, conservation and restoration.

Efes Antik Tiyatrosu’ndaki Restorasyon Miidahalelerinin Ulusal ve
Uluslararasi Koruma llkeleri Baglaminda Degerlendirilmesi

0z

Yapilis amaci degistiriimeden ¢agdas yasama katilabilen tiyatrolar, tasidiklari kiiltiirel izlerle belgesel nitelikteki
miraslardir. Tiyatrolarin etkinlikler icin kullanimi ve tasidiklari kiiltiirel izlerin korunmasi igin uluslararasi
platformlarda alti ¢izili kurallar belirlenmistir. Calismanin amaci, antik alanlarda zaman igerisinde degisen
restorasyon tekniklerinin tiyatrolarin ¢agdas yasama katilma siireglerinde nedenli ve nasil ele alindigini
vurgulamaktir.Calismanin hedefi ise bu anit eserlerde yillara sdri yapilan restorasyon ¢alismalarinin ulusal ve
uluslararasi koruma mevzuatlari baglaminda degerlendirilmesidir. Calismanin kapsami, 1968’de diizenlenen Efes
Festivali ile birlikte ilk restorasyon ¢alismalari yapilan, sonraki yillarda turizm amagh etkinlikler igin tekrar
restorasyon ¢alismalari siirdiiriilen Efes Antik Tiyatro’su olarak belirlenmistir. Zamanla dedisen restorasyon

calismalarini incelemek amaciyla ulusal ve uluslararasi alanlardaki tiiziikleri ve yasalari kapsayan literatiir
arastirmasi yapilmis, yerinde yapilan gézlemlerle edinilen bulgular planlar ve fotograflar lizerinden aktarilmistir.

Anahtar kelimeler: Cagdas kullanim, Efes Antik Tiyatro, koruma ve onarim, restorasyon.
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1. Introduction

As stated in the Charter on the Use of Ancient Places of Performance, issued as a result of the
Conference of the Council of Europe held in Verona, theaters are among the very few monuments that
can still serve their original purposes under particular circumstances. Together with the cultural traces
they possess, they are living cultural heritages of artistic and documentary nature, covering a broad
range of processes from the periods when they were built to the restorations they underwent and the
alternative uses they served over time (Council of Europe [COE], 1997). While religious rituals, sacred
ceremonies and parades were among the primary purposes of use of these heritages until today, it is
seen that they began to serve social purposes over time due to changing socio-cultural factors (Corbaci,
2007). The conservation and restoration works, carried out in the theaters that have been desired to
be reintegrated into contemporary life, have continued from the past to the present with changing
techniques and approaches.

In this study, the Ancient Theater of Ephesus was examined to compare the changes in conservation
and restoration techniques that began seventeen years after its public opening for its use as an event
venue and have continued over the years since then. The fact that the reflection of conservation and
restoration works carried out in the theaterfor the same purpose in different periods on the national
and international legislation are accessible, and that the continuity of the concept of conservation can
be observed despite changing techniques played an important role in the selection of the theater,
integrated into contemporary life as an event venue, as the subject of the study.

Within the scope of the study, the first comprehensive conservation and restoration works started in
the Ephesus Archeological Site, which was opened in 1951, with the Ephesus Festival organized in 1968
and turned into an international event, and the more recent conservation and restoration works,
carried out in 2018-2021 and completed with another event, were examined.

1.1. Historical Background of the Ancient City of Ephesus

Situated in the present-day Selcuk District, 79 km south of izmir province and established in the Kiigiik
Menderes delta, the Ancient City of Ephesus has been home to many different civilizations throughout
the ages. Designated as a world heritage site in 2015, the first foundation of the city dates back to 7000
BC. The settlement and harbor area of the city has changed over historical processes due to historical
events and geographical conditions (Tuirkoglu, 2000). In the area covering approximately 585 hectares,
traces of urbanization, architectural structures and layers of beliefs forming a wide spectrum from the
Neolithic period to the Republican period are seen together (Table 1).

Table 1. Historical periods of Ephesus (Selcuk Municipality, 2022)

Historical Period Settlement Area

Neolithic, Chalcolithic and Early Bronze Age Cukurici HoyUk (‘Cukurici Mound’)

Bronze Age and Iron Age Ayasuluk Hilland Surroundings of the Temple of Artemis
Archaic and Classical Periods Ayasuluk Hill, Artemis, Mt Pion (Panayir)
HellenisticPeriod Ephesus, 4t century BC —31 BC

Roman Period Ephesus, 31 BC—-293 AD

Byzantine Period Ephesus and Ayasuluk, 293 AD — 13th century
Principalities Period Ayasuluk, 1304 — 1426

Ottoman Period Ayasuluk, 1426 — 1923

Republican Period Selguk

Ephesus World Heritage Site can be expressed in four parts as important historical processes. Cukurigi
Hoylik, the earliest Neolithic and Bronze Age settlement, was discovered during excavations in 1995.
It is believed that the settlement here was abandoned in the early 3™ century BC with its destruction.
It is mentioned in written sources that the settlement shifted to Ayasuluk region as of the mid-Bronze
Age. Hittite records refer to the city of Apasa, the main settlement of the land of Arwaza, located in
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the Ayasuluk region, addressing to the late 2000 BCE. It is thought that the name “Apasas” corresponds
to “Ephesus” in Greek (Selcuk Municipality, 2022).

Greek culture increased in the ancient city of Ephesus, being dated back to 1000 BC.. The Temple of
Artemis, one of the seven wonders of world today, is dated as a construction of this period (Selcuk
Municipality, 2022). Known as the house of gods, the temple is the most important sacred place of the
settlement. During this period, there was a harbor located to the north of the temple, near Ayasuluk
Hill. Like many wars created turning points in history, the Persian and Spartan war continued until the
siege by Alexander the Great. After Alexander’s death in 300 BC, one of his generals, the Macedonian
Commander Lysimachus founded Ephesus in its present location. Although the Ephesians were
reluctant to leave their old settlement, the people were forced to settle in the Arsinoe region, named
after the commander’s wife. During this period, a new harbor and defensive walls were built in the
city, which was established between Mt Pion and Mt Koressos. The city was designed in a grid plan
(Ladstatter et al., 2016).

Few remains from the Hellenistic period survived in the city until today. The most magnificent structure
belonging to this period is the Great Theater, exhibiting influences of the Hellenistic period, and the
fountain to its west. After the death of the Macedonian commander, the city started to be called
Ephesus again. After Ephesus became part of the Roman Empire in 133 BC, the city highly developed
as the new capital of Anatolia (Selcuk Municipality, 2022).

The Ancient City of Ephesus experienced the period when important architectural structures came into
prominence in the 2" century. Many magnificent buildings were constructed thanks to the donations
and supports of the leading families of the city. The Temples of Domitian and Hadrian, and the Library
of Celsus are the notable buildings of this period. One of the turning points in the city was the closure
of the Temple of Artemis in 381 and its use as a quarry with the spread of Christianity. Similarly, many
similar buildings in the city were abandoned and churches were constructed. However, by the 9%
century, the military and political power of Samos and Smyrna provinces increased, leading Ephesus
to lose its importance, and the city was reconstructed around the old harbor area. Thus, from the 10t
century onwards, urban textures emerged around Ayasuluk Hill (Selcuk Municipality, 2022).

With the Battle of Maznikert in 1071, Anatolian Turkish Principalities began to dominate the region.
Aydinid dynasty (the Principality of Aydin) ruled the region, and the Ottoman Empire era started with
the end of the period of principalities. From the late 17%" century until the early 19*" century, Selcuk
suffered from epidemic diseases and as a result, the population density declined significantly and the
city lost its vitality in social and economic terms. However, with the increase in the investment
activities of the Ottoman Empire in the 19" century, the industrial sector developed in the city and
commercial trade and social life started to revive. The construction of the izmir-Aydin railway, the first
railway in Anatolia, started in 1858. Although it reached Selguk in 1862, it was completed in eight years
after a challenging construction process, reaching its final destination, Aydin, in 1866 (Cobb, 2023).

Another aspect that makes the Ephesus cultural heritage site important is the belief in Christianity that
after her death, the Virgin Mary ascends to heaven on August 15 each year (Assumption/Dormition).
With this belief, Christians visit the church of the Virgin Mary on Mt Koressos every year. Visits for this
purpose make Ephesus one of the key sites for religious tourism.

1.2. The Great Theater

Architect John Turtle Wood, who came to the city in 1863 to study the Temple of Artemis, received a
decree from the Ottoman Government with the support of the British Museum authorities and started
the first excavations in the area. He continued his excavation works until 1874 in the important
structures in the city to provide financial support for his quest to find the Temple of Artemis (Uriim,
2014). The most important of these significant monuments is the Great Theater of Ephesus. Following
the works in 1800s, various excavations and archaeological studies have been conducted in the area
by the Austrian Archaeological Institute, which still continue today.

With a capacity of 24,000 people, the Ancient Theater of Ephesus is one of the focal points of the city
center, being the largest and most magnificent theater built by human in Anatolia. The construction of
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the theater, part of which leans against the slope of Mt Pion and which is located at the intersection
of Harbor (Arcadian) Street and Marble Road, commenced in the Hellenistic Period and the theater
was expanded during the reign of Emperor Claudius between 41-54 AD during Roman Imperial Period.
It was completed during the reign of Emperor Trajan between 97-117 AD (Anabolu, 2001).

The theater lost its Hellenistic characteristic in the Roman Period, enlarged with periodic interventions
and its shape was constantly changed. Today, it is a mass slightly larger than a semicircle with a
diameter of approximately 150 meters. The architectural layout of the structure in general consists of
the stage building, caveas (seating area) and orchestra pit (Figure 1).

Figure 1. General view of the theater after conservation and restoration works carried out in 2018-
2021 (Republic of Tirkiye Ministry of Culture and Tourism, 2021)

The stage building originally had three stories, but only the basement and some remnants from upper-
story survive today. The building is approximately 43 meters wide and 23 meters deep. The basement
of the stage building comprises of 8 rooms aligned along an east-west axis, a corridor connecting these
rooms and 4 support rows carrying the Roman Period stage. All facing stones of the building with
closed arched entrances (parodoi) on the ground floor have been lost. In addition, the remains of the
walls in the building, which was incorporated into the city walls during the Byzantine Period can be still
seen.

The caveas of the theater, divided into three sections by two diazomata (walkways between seats),
containing a total of 65 rows, the highest of which is 30 m above the orchestra floor, are visible even
from a great distance when approaching from Kusadasi towards Selcuk. The first tier of seating areas
is reached from the south by a sloping ramp, the other parts are reached from the north and again the
south by vaulted passageways with stairs in the Analemmata (supporting walls). The auditorium,
resembling a giant half funnel, has an incline of approximately 33 degrees. The orchestra pit, which is
larger than a semicircle, and the surrounding active water channel, where we can observe traces of
Hellenistic and Roman Period together, have survived to the present day in a well-preserved structural

2. Material and Method

In the article, the conservation status of the building, the interventions made for the problems in
building stones, consideration of the aesthetic compatibility of the works and methods of indication
within the context of conservation legislation are discussed. The interventions carried out in the
theater over various periods were examined in more detail with the visual analysis technique and
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literature review, and the conservation and restoration works conducted at different times with the
same purpose were compared.

3. Findings and Discussion

The Ancient Theater of Ephesus is one of the rare cultural heritage sites included in the UNESCO World
Heritage List among the theaters that can serve their original purpose by involving into contemporary
life, albeit intermittently, from the 60s to the present day. The building shows construction phases
from different periods, and these phases differ in terms of material, technique and design. In this
context, although the comprehensive conservation and restoration works carried out in the
monument, having the characteristic of a historical document, which is in a very good condition in
terms of observability, serve the same purpose, they differ from each other in terms of approach, type
of material used and stylistic aspects. The latest conservation and restoration works in the theater
should serve as a model for ensuring that cultural heritages which are integrated into contemporary
life are simultaneously carried to the future sturdily.

3.1. Comprehensive Conservation and Restoration Works in the Theater

Integration of archeological monuments into contemporary life by organizing cultural events such as
exhibitions, concerts, operas and theaters there helps to make the site widely known, allows the local
people to acquire awareness while familiarizing with art and culture and to actively participate in the
conservation of the monuments and also provides funds for conservation works (Ahunbay, 2010). In
the recent years, important monuments in the Ancient City of Ephesus such as the Bouleuterion, the
Great Theater, Library of Celsus, Atrium Thermarum and Arcadian Street have been integrated into
contemporary life by cultural activity organizations.

In the archeological site, which was officially opened to visit in1951, the Ephesus Festival was organized
in 1962 with the participation of local community and under the organization of the local
administration; and thus, the site began to be used as a festival venue (Aktlire, 2012). With the festival,
excavation works and first comprehensive restoration efforts were carried out by the museum
directorate in the 1960s and 70s to use the ancient theater as an active event venue. During these
works, some parts of the caveas of the theater were repaired with original materials while some of the
parts were completed using concrete materials (Hofbauer et al., 2017). In addition to the restoration
works at caveas, the restorations started on the orchestra floor, south analemma wall and the
Hellenistic Fountain of the theater and continued over time (Turkoglu, 2000). Atalay, 1973) highlighted
the extent of these interventions in the Annual of the Ruins and Museum of Ephesus, stating, “After
the completion of the restoration of the Great Theater of Ephesus, its grandeur in ancient times
reappeared and it became the only large structure visible when looking towards Ephesus from the
shores of the city of Claros” (s.51).

By the early 90s, the impact of increasing modern use, as well as frequent winds in Ephesus, cold and
rainy winter, hot and humid climatic conditions, especially the rapid drying in July and August, affected
the ancient structure negatively (Hofbauer et al., 2017). The structure, showing signs of wear and tear,
became unsafe for visitors. To reduce the impact of severe earthquakes on the large building blocks in
the theater and ensure safety of the building and its construction elements, a joint damage assessment
was conducted by the competent Turkish authorities in collaboration with the Austrian excavation site
director St. Karwiese and Turkish architect I. Atac. Urgent measures to strengthen the theater were
determined (Altintas, 2008). These efforts focused on the western sections, including the external
walls of the auditorium. Within this context, additional excavation works were also carried out in the
corridors providing access to the lower and middle diazomata (Hofbauer et al., 2017).

In 2012, during the tenure of Ertugrul Giinay, Minister of Culture and Tourism, the ancient theater
served its original purpose once again and hosted the Berlin Philharmonic Orchestra. Before this
cultural event, conservation and restoration works had been carried out for approximately four years
starting in 2008 by the excavation site directorate and under the supervision of Ephesus Museum
(Ladstatter, 2012).
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The focus of these works was mainly on the reinforcement and strengthening of the monument.
However, numerous previous conservation interventions, which were harmful to the building and
partially impossible to be removed, complicated the works. Since the Summa Cavea section was closed
to visit, only cleaning works were conducted there, and diazoma and entrance areas of the building
were reinforced for directing the visitor circulation safely. In addition, reinforcement works were also
carried out at the orchestra floor, the surrounding channel and orchestra stairs. Another focus of the
works was the South Analemma wall in the southern part of the theater, which had been significantly
affected by the earthquakes in the past and was statically unstable (Ladstatter, 2016).

Ladstatter (2016), the excavation site director at the time, stated the works conducted at that section
in the article “Conservation Strategies in the Archeological Sites of Ephesus” as follows:

“The works at the South Analemma, which had lost its stability due to severe earthquake
damage, were particularly challenging. It was necessary to install a steel construction to prevent
a previously detached vault block from falling, to keep it in place and secure the chambers in the
structure below. The modular steel structure was fully reversible and matches the protective roof
of the Terrace House 2 visually. To reinforce the statically dangerous sections of the facade and
cavea, telescopic poles that could be removed when desired were used. Controlled visitor access
was provided by the consolidation of the entrances both in the orchestra and in the first diazoma.
In the fall of 2012, the Great Theater of Ephesus was opened for cultural events under strict
monument conservation rules, and the visitor capacity was restricted to 2,200 visitors” (p. 546).

Maintenance and restoration works continued in the theater over the years. The density of events was
reduced and the monument was completely closed for performances and concerts in 2018. The second
comprehensive conservation and restoration work was started. When this work was completed, the
theater reopened its doors for performances in 2021, hosting three international events within the
festival (Erbalaban Yilmaz, 2021). The conservation and restoration works, which lasted for three years,
were carried out under the supervision of the relevant ministry control office by a team consisting of
the project owner, the Austrian Excavation Site Directorate, the Ephesus Museum Directorate, the
science committee and the contractor. The northern parodos walls of the theater, a part of the
northern section of caveas, the orchestra pit and the stage building were the main focuses within the
scope of the works. During the works conducted, the building’s cultural heritage status of documentary
nature was approached sensitively, together with the late-period additions which were preserved in
some parts. Reinforcement and strengthening works in the theater, which was located on the bedrock
(conglomerate) in the south, but on vaults in the north, were carried out primarily at the northern
section. The Media Cavea Wall, which was statically unstable and a late-period intervention, was
dismantled and reconstructed by using materials and construction techniques in harmony with the
original. Unqualified repairs were removed from the cavea sections, which had been reconstructed
with concrete completions and repaired with cement mortars in 70s, and stone completions were
performed following approach principles appropriate to the existing texture.

The northern parodos walls at the entrance of the theater on Harbor Street axis, which feature early
examples of vandalism, having material losses and cracks in the building stones, were reinforced and
completed with stone materials appropriate to the original. Conservation works were performed on
the stage building, which has empty joints, micro-cracks in the building stones, structural cracks in the
northern entrance lintel and the late-period concrete leveling floor covering. The late-period floor
covering, which was partially reconstructed with reinforced concrete material, in the orchestra area,
the center for events, was removed. The original floor paving stones, of which a very small part has
been preserved to the present day, were protected and floor covering was constructed with stone
slabs. Furthermore, in the orchestra area, imitation completions were made using hydraulic-lime-
based mortar at the section between the profiled ground circle and orchestra retaining wall.
Conservation works were carried out on the ous sectile remains that have survived to the present day
in some sections.
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3.2. Comparative Evaluation of the Works
3.2.1. Interventions in the cavea sections

The restorations dated to the 70s in the cavea sections exhibit rubble stone masonry and reinforced
concrete completions with different textures and cement mortar repairs. In addition, the stairs, which
are among the vertical circulation elements providing access to the cavea sections, were reconstructed
in multi-part by use of rubble stone and cement mortar in some sections, while in other sections they
were entirely rebuilt with monolithic concrete. When the northern cavea sections of the auditorium
were examined, it was observed that in the Ima Cavea (First Cavea) section, the large gaps behind the
thin pitch-faced stones were filled with cement mortar; in the Media Cavea (Second Cavea) section,
the large gaps behind the pitch-faced stones were also mainly filled with cement mortar; in the Summa
Cavea (Third Cavea) section, different rubble stone masonry and entirely reinforced concrete
completions were performed in places where the density of pitch-faced stones was very low or non-
existent (Figure 2).

Figure 2.a.Repairs with cement-based mortar and concrete completions made in the 70s (Republic of
Tlirkiye Ministry of Culture and Tourism, 2021), .b.The difference in texture of the completions
with hydraulic-lime-based mortar and stones carried out during works between 2019-2021 and
the parts with cement repairs made in the 70s (Yilmaz, 2019-2021)

In the latest restoration works carried out in the theater, the interventions in the cavea were
categorized under three main titles, the first of which is rubble stone completion, the second is
completion with hydraulic-lime-based mortar and the third is rubble stone completion with pitch-faced
stones. If the common principles of the restoration works, which are seen together with all the
interventions in the cross-section below, are discussed, it can be said that the gap behind the existing
pitch-faced stone in the cavea served as a guide. While rubble stone completions were made where
the gaps were approximately 30-40 cm, completions were made with hydraulic-lime-based mortar in
places where the gaps behind the existing pitch-facing stones were less than 7-8 cm deep. In places
where the original pitch-facing stones were entirely missing, completions were made with new pitch-
facing stones, maintaining a minimum 40 cm and a maximum 70 cm width in the front part of the cavea
seating units. The back parts of the placed pitch-facing stones were filled with new rubble stones,
matching the color of the existing stones (Figure 3).
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Figure 3.a.Detailed cross section of the cavea completions made between 2018-2021 (Republic of
Tlrkiye Ministry of Culture and Tourism, 2021), b. Samplesof cavea completions made between
2018-2021 (Yilmaz, 2019-2021)

The cement inserts in the stairs were also removed during the cavea works. Instead of monolithic
concrete steps, which were placed in a way to divide the height of each cavea seating unit in two steps,
new stars made of stone material were built by preserving the end axes and heights of the cavea
seating units. The stone stairsteps were formed using monolithic pitch-facing stones for smaller step
parts and two pieces of pitch-facing stones for the larger steps below (Figure 4).
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Figure 4.a.Concrete steps with cement repairs made in the 70s (Republic of Tiirkiye Ministry of Culture
and Tourism, 2021), b. Steps formed with freestones during the works between 2018-2021
(Yilmaz, 2019-2021)

3.2.2. Interventions in the M4 Cavea Wall

The western parodos entrance, starting at the end of Harbor Street, leads visitors to the diazoma that
divides the Media and Ima Cavea through a vaulted passage with rising stairs in the Roman Period
Theater. However, some parts of the northern caveas, constructed on vaults, have not survived to the
present day due to the impact of the major earthquake in the past. In the late period restorations, the
substructure of the M4 Cavea was constructed with a sequential layering technique using rubble
stones of different sizes with cement mortar in order to function as a retaining wall. Signs of static
weakening and out-of-plane deformations were observed on this wall, which was a later-period
addition (Figure 5).
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Figure 5.Reinforcement works carried out on the M4 Cavea substructure in the 70s. (Republic of
Tlrkiye Ministry of Culture and Tourism, 2021)

Within the scope of the latest conservation and restoration works in the theater, the retaining wall
was constructed in two stages to provide sufficient static support to the caveas and to ensure the
continuity of the appearance of cavea substructure. In the first stage, a wall where the cavea seating
units leaned was constructed with large-sized pitch-facing stones using hydraulic-lime-based mortar,
to serve as a retaining wall. In the second stage, a wall with a sloped and indented front facewas
constructed in front of the pitch-facing stone wall, using small-sized rubble stones based on the
restitutive information and referring to the cavea substructure rubble stone masonry. Thus,
reinforcement was provided with a concealed retaining wall, indirectly suggesting the presence of the
cavea sections that are no longer visible when visited today (Figure 6).

Figure 6. Reinforcement works between 2018-2021 (Republic of Tirkiye Ministry of Culture and
Tourism, 2021)

3.2.3. Interventions in the Parodos Walls

Parodos walls run along the Harbor Street and define the western entrance at the end of the street. It
is one of the entrances frequently used in contemporary events. The walls border both sides of the
stairs leading to the Media Cavea Diazoma. The walls, which still show examples of the first vandalism,
were severely affected by past major earthquakes and statically weakened. Continuous maintenance
and repair works were conducted in the past by the responsible authorized institutions, and the parts
with deep openings and large-scale material losses posing risks were supported with metal poles for
reinforcement.

Comprehensive interventions were carried out in the recent works to address the structural problems
and building material problems of the parodos walls. The necessary conservation works were
performed by reinforcing the cracks, gaps and broken pieces on the building blocks. In addition, the
empty joints within the inner masonry were renewed, and medium-sized gaps were completed with
rubble stones and mortar to prevent rainwater destruction. The free soil on top of both sections was
capped so that the inner masonry was protected from rainwater destruction. In the inner masonry and
external surface, where large material losses were seen, partial stone completion was carried out,
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where needed, using textures and materials matching the original. In this way, the structure’s load-
bearing system was restored and the original masonry technique of the wall was made observable
through the partial stone completions on the external surface (Figure 7).

Figure 7.a.Sample of the reinforcement works on the Parodos walls, stones supported with metal poles
(Yilmaz, 2019-2021). b.Partial stone completion during reinforcement and strengthening works
between 2018-2021 (Yilmaz, 2019-2021). c.Wall stones supported with metal poles (Yilmaz,
2019-2021). d.Partial stone completion during reinforcement works between 2018-2021(Yilmaz,
2019-2021)

3.2.4. Interventions in the Orchestra Pit

Layers from ancient periods can be observed in the present orchestra of the theater. Structurally, the
orchestra of the Hellenistic period was expanded and elevated during the Roman Empire period and
took its present form. The Roman orchestra area consists of seven parts between the cavea and stage
building, which can be named as follows:orchestra retaining (support) wall, epicycle gap, profiled
ground circle, water channel, floor, stage border (logeion - proskenion) and stairs.

The stage building or orchestra areas are the units where circulation is highly active in terms of
functional use in the ancient theaters that are integrated into contemporary life today. Most parts of
the original marble floor covering of the theater, hosting festivals for many years, has been lost, with
only a small part preserved until today (Figure 8).
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Figure 8. Original orchestra floor paving stones within the red frame (Republic of Turkiye Ministry of
Culture and Tourism, 2021)

In the late period interventions made in order to prepare the orchestra for performances and events,
the lost parts of the floor covering were partially completed with marble pieces of varying sized and
colors, and mostly with concrete imitation coverings in different sizes in an alternating pattern. In these
completions, the original flooring elevation was taken as a reference, but the concern of distinguishing
between the original and the completed parts was not reflected in the works (Figure 9). In addition,
the parts of the concrete wall were formed with repairs made using cement-based mortars and in-situ
marble stones in some places in the approximately 1.70 meter high and 60-meter-longboundary
retaining support wall of the orchestra pit.

=

Figure 9. Concrete imitation floor coverings made in the 70s (Republic of Tirkiye Ministry of Culture
and Tourism, 2021)

In the last restoration works carried out in the orchestra, the concrete imitations were removed and
horizontal axis completed were made in the floor covering with light gray-white, honed natural stone
slabs. The areas with original marble paving stones preserved until today were separated from the
present-day completions by forming a boundary with hydraulic-lime-based contour mortar.
Additionally, in the completion based on the original Roman Orchestra leveling, reference was made
to the Roman Orchestra elevated after the Hellenistic Period and the texture of the orchestra
substructure before floor covering. The Hellenistic Channel, which runs around the orchestra and still
actively drains rainwater from south to north, was not covered as it was during the Roman Period,
allowing visitors to explore both ancient periods (Figure 10).
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Figure 10. a.The orchestra after the completion of works between 2018-2021 (Yilmaz, 2021). b. Border
mortar around the original paving stones (Yilmaz, 2019-2021)

In addition, as part of these works, only the joining parts of the in-situ marble stones and the imitation
concrete stone plaster on the orchestra retaining wall were separated, bounded with hydraulic-lime-
based mortar. Thus, the salinization effect of the cement was separated from the marble stones, while
concrete-completed wall was preserved as a period restoration.

As a result, the effect of the cement's salting was kept apart from the marble stones, but the wall's
completed concrete structure was kept intact as a historical restoration. The soil-covered outer circle
gap served as one of the circulation areas in the past. To maintain flexibility and reversibility while
incorporating ergonomics into modern usage, imitation flooring was completed using hydraulic lime-
based mortar and the circle's required radial form (Figure 11).

Figure 11. a.Restoration intervention on the orchestra retaining wall in the 70s (Republic of Turkiye
Ministry of Culture and Tourism, 2021). b. The retaining wall and epicycle gap imitation with
mortar after the works between 2018-2021 (Yilmaz, 2019-2021)

4, Conclusion and Recommendations

Throughout the history, there has been a desire to integrate the ancient buildings into contemporary
life by organizing festivals, performances and various events at ancient sites. The underlying factors
behind this desire are the wish to recognize or increase the recognition of these monuments, along
with educating, teaching and raising awareness while human factors are in close interaction with
culture and art. On the other hand, it should be noted that ancient monuments are extremely sensitive
structures despite being educational and enlightening. Should a list of sensitivities be made, theaters
would rank at top of this list, having a high risk of wear and tear. The increasing number of visitors
especially during summer months and the frequency of the concerts and events with the participation
of large crowds can be damaging particularly if measures are not taken. The Ancient Theater of
Ephesus, which shows signs of wear and tear due to the effects of adverse natural events and the
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increasing modern use since the date it hosted festivals until the 90s, can serve as an example of a site
turning into an unsafe place for its guests to visit.

On the other hand, conservation and restoration works carried out in theaters, which are living
historical documents of cultural, artistic and periodical changes, play a major role in their sound
transmission to future generations. Within this context, the principles and rule set by certain
authorities on national and international platforms form the basis of conservation and restoration
principles and techniques, as well as the approaches in the process of integrating ancient buildings into
contemporary life.

In the restoration works examined comparatively on the theater, it is seen that interventions in the
70s caused significant changes in the structure with reconstructions and led to differences in the
perception of the monument. However, restoration is the practice of repair and improvement with the
least intervention as a subheading of the concept of conservation. In this context, it is observed that
in the recent conservation and restoration works, the existing monument and visitor safety have been
prioritized, great importance has been given to the original architectural structure and traces of
historical usage, the traces have been preserved in terms of periodical additions by avoiding non-
essential interventions, and “reversible” interventions have been made in some areas. In addition, in
the theater, which serves its original purpose of construction today, events and concerts are organized
in a controlled manner, with no use of sound amplifiers, no large decoration installations, and the
seating capacity of 24,000 people is limited to 2,500 people. These restrictive measures prevent the
ancient building from wear and tear.
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Bu ¢alisma, akilli kent parklarinin performansini degerlendirmek amaciyla gelistirilen model girisimlerini ele
almaktadir. Akilli parklar, teknolojinin yardimiyla sehirlerdeki yesil alanlarin yénetimini ve kullanilabilirligini
optimize eden sistemlerdir. Ancak, bu parklarin performanslarinin nasil él¢iilecedi hala 6nemli bir sorundur. Bu
makalede, daha énce yapilmis (i¢ farkli model girisimi incelenmis ve karsilastiriimistir. Her modelin gliclii ve zayif
yénleri degerlendirilmis, performans 6l¢iimiinde kullanilan metrikler karsilastirmali analiz edilmistir. Calismanin

amaci, akilli parklarin performansinin dogru ve siirdiiriilebilir bir sekilde 6l¢ctilmesine yénelik model 6nerileri
gelistirmektir. Sonuclar, gelecekteki ¢alismalar icin éneriler sunmaktadir.

Anahtar Kelimeler: Akilli park, performans él¢iimii, akilli park modeli.

Examination of Model Initiatives for Smart Parking Performance
Measurement

Abstract

This study addresses the model initiatives developed to evaluate the performance of smart urban parks. Smart
parks are systems that optimize the management and usability of green spaces in cities with the help of
technology. However, how the performance of these parks should be measured remains a significant issue. In this
article, three different model initiatives previously conducted were examined and compared. The strengths and
weaknesses of each model were evaluated, and the metrics used in performance measurement were analyzed.
The aim of the study is to develop model proposals for accurately and sustainably measuring the performance of
smart parks. The results provide suggestions for future studies.
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1. Giris

GUnldmiuzde sehirlesme ve nifus artisinin hiz kazanmasiyla birlikte, yesil alanlar ve parklar kentsel
yasamin vazgecilmezleri haline gelmistir. Bu alanlar, sehir sakinlerine dogayla ic ice olma firsati sunarak
fiziksel ve zihinsel sagligi desteklemekte, sosyal etkilesimi artirmakta ve yasam kalitesini
yukseltmektedir. Ancak kent parklari, kullanici ihtiyaglarinin tam anlamiyla karsilanamamasi, ulasim ve
erisim sorunlari, altyapinin yetersizligi, glivenlik eksikligi, yetersiz bakim hizmetleri, bakimsiz birakilmis
yesil alanlar ve kaynak yetersizligi gibi ciddi sorunlarla karsi karsiya kalmaktadir (Radwan & Morsy,
2018). Bu sorunlar, parklarin etkin kullanimini engellemekte ve kent sakinlerinin yasam kalitesini
olumsuz etkilemektedir.

Sehirlerin giderek artan ve ¢esitlenen sorunlari, geleneksel yéntemlerle ¢6ziilememektedir. Bu nedenle
yenilikci yaklasimlara ihtiyag duyulmaktadir. Ozellikle peyzaj tasarimi ve yénetimi alaninda, teknoloji
tabanli ¢oziimlerin gelistirilmesi ve uygulanmasi gerekliligi vurgulanmaktadir (Lele & Lihua, 2017).

Teknolojinin hizli ilerleyisi, kent parklarinin tasarimindan yénetimine kadar birgok alanda donlisimii
getirmektedir. Bu dénisiim, parklarin daha siirdirtlebilir, verimli ve kullanici dostu hale gelmesini
saglamaktadir. Ekonomi, teknoloji, toplum ve iklim gibi gesitli alanlardaki gelismeler, sehirleri ve
topluluklar "akilli" sehirler olma yoluna tesvik etmektedir. Akilli sehir kavrami, genel olarak sehir
yonetiminde ve hizmetinde teknolojik ¢ozlimlerin entegrasyonu olarak ifade edilmektedir. Bu
baglamda, surdirilebilir kentsel parklar da bu donidsimiin bir parcasi olarak gorilmektedir.
Sardirulebilir kentsel parklar, cevresel, dijital ve malzeme teknolojilerini kullanarak erisim, toplumsal
uyum, saghk, givenlik, dayaniklilik, su, enerji, operasyon ve bakim siireglerine olumlu yénde katkilar
saglamayi hedeflemektedir (Loukaitou-Sideris, 2018). Bu hedefler, hem bireysel kullanicilarin
ihtiyaglarinin  karsilayanmasina; hem de genel olarak sehirlerin sirdiarilebilirlik hedeflerine
ulasmasinda katki saglamaktadir.

Akilli teknolojilerin kent parklarina entegrasyonu, park yonetimi ve kullanici deneyimi agisindan 6nemli
avantajlar sunmaktadir. Ornegin, ziyaretcilerin sayisi, kalis siiresi ve konumlarina iliskin verilerin
toplanmasi ve analiz edilmesi, parklarin daha verimli ve kullanici odakl yo6netilmesine olanak
tanimaktadir. Bu veriler sayesinde, saglik aktiviteleri ve sosyal etkinlikler icin etkin program planlamasi
yapilabilmekte, boylece parklarin toplumsal faydalari artirilmaktadir (Abdilhamid, 2019). Ayrica,
sensorler ve loT cihazlari gibi teknolojik yenilikler, parklarin performansini optimize etmekte ve uzun
vadeli isletme maliyetlerini diisiirmektedir (SMART Parks, 2018). Ornegin, akilli sulama sistemleri su
tasarrufu saglarken, enerji verimliligi saglayan aydinlatma sistemleri enerji tiiketimini azaltmaktadir.

Surdurulebilir kentsel parklar, akilli teknolojilerdeki gelismelerden dogan yeni bir kavram olarak ortaya
¢tkmaktadir (Truch & Sutanto, 2018). Bu parklar, kullanicilarin ihtiyaglarina daha hizli cevap vermekte,
cevresel siirdirilebilirlige katki saglamakta ve sehirlerin genel yasam kalitesini yiikseltmektedir. Ancak,
bu donlsim siirecinde parklarin performansinin nasil olgiilecegi ve degerlendirilecegi dnemli bir
konudur. Parklarin performansini 6lgmek, hem park yonetimi stratejilerinin etkinligini degerlendirmek
hem de kullanici deneyimini sirekli olarak iyilestirmek icin blyidk 6nem tasimaktadir.Ayrica
performans oOl¢limi, kaynaklarin optimal kullanimini saglamak, kullanici memnuniyetini artirmak ve
parklarin uzun vadeli stirdirilebilirligi saglamak igin 6nemlidir.

Akillr parklar, sehirlerdeki kentsel alanlarin daha etkin ve verimli kullaniimasini saglarken, parklarin
performanslarinin nasil degerlendirilecegi konusu 6nemli bir sorundur. Performans ol¢limiinde
kullanilacak kriterler ve yontemler, parklarin sundugu hizmetlerin kalitesini belirlemekte biylik 5Gneme
sahiptir. Ayni zamanda performans 6lcimi, gelecekteki iyilestirme ve gelistirme calismalarina da yon
vermektedir.

1.1 Akilli Kent Parklarinin Tanimi ve Onemi

Son vyillarda, akilli park konseptinin kentsel parklari dijital teknolojilerle dénistiirme ve yeniden
yapilandirma acisindan etkili bir model oldugu bilimsel olarak kanitlanmaktadir (Bogdanovi¢ Protic,
Vasilevska & Ljubenovié, 2022). Akilli kent parklari, sehirlerin karsi karsiya kaldigi sosyal, cevresel ve
ekonomik zorluklara yenilik¢i ¢éziimler sunarak kentsel yasam kalitesini artirmada kritik bir rol
oynamaktadir. Loukaitou-Sideris (2021), kent parklarini gesitli kentsel sorunlarin ¢é6ziimiine olanak
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saglayan alanlar olarak degerlendirirken, akilli parklari en son teknolojileri kullanarak sosyal ve ¢evresel
sorunlara ¢6ziim sunabilen parklar olarak tanimlamaktadir.

Akilli kent parklari sadece teknolojik yeniliklerin uygulanmasiyla sinirli degildir. Ayni zamanda
toplumsal ve cevresel faydalarin en st diizeye cikariimasiyla da iliskilidir. Akilli parklar, sehir
sakinlerinin fiziksel ve zihinsel saghgini desteklerken, sosyal etkilesimi ve toplumsal iliskileri
glclendirmektedir. Bunlarin yaninda kentsel Isi adasi etkisinin azaltilmasi, hava kalitesinin
iyilestiriimesi ve biyolojik cesitliligin korunmasi gibi ¢evresel katkilarda saglamaktadir. Ancak, park
performansinin artirilmasi ve iyilestirilmesi icin dogru olcimlerin ve degerlendirme kriterlerinin
gelistirilmesi 6nemlidir. Akilli park performans gostergelerinin belirlenmesi, akilli parklarin etkinligini
ve surdirulebilirligini degerlendirmede kritik bir rol oynamaktadir.

Akill kent parklari, teknolojiyle birlikte kent yasam kalitesini artirmada ve strdurulebilir kentler insa
etmek icin 6nemli bir aracgtir. Bu parklarin basaril bir sekilde hayata gecirilmesi ve yonetilmesi, hem
bireylerin hem de toplumun genel refahina katkida bulunacaktir.

1.2. Performans Olgiimiinde Kullanilan Teknikler ve Karsilasilan Zorluklar

Akillr kent parklarinin performansini 6lgmek, bu parklarin etkinligini degerlendirmek ve parkin gelisimi
icin onemlidir. Performans olglimiinde kullanilan teknikler, genellikle saha gozlemleri, uzman
gorismeleri ve teknolojik literatliriin incelemesine dayanarak kameralar, sensorler, veri analizleri,
kullanict memnuniyeti anketleri ve enerji-su tiketimi izleme sistemleri gibi c¢esitli sistemleri
icermektedir. Ornegin, park alanina yerlestirilen sensérler ile park yogunlugu, ziyaretgi sayisi, kullanim
sureleri ve kullanici davranislari gibi veriler gergek zamanl olarak toplanabilmektedir. Bu veriler, park
yonetimine kullanici ihtiyaglar ve tercihleri hakkinda bilgi sunarak hizmet ve altyapinin optimize
edilmesine olanak tanimaktadir. Ayni zamanda su yonetimi ve enerji verimliligi strdarilebilirlik
acisindan performans dlgiimiinde dnemli yer tutmaktadir. Akilli aydinlatma sistemleri, hava durumuna
ve canli varligina gore ayarlanabilirken; akilli sulama sistemleri ise toprak nemine ve bitki ihtiyaclarina
gore su tiketimini optimize etmektedir. Bu sistemlerden elde edilen veriler, parkin c¢evresel
kazanimlarina ve etkin kaynak kullanim yonetiminin saglamasina katkida bulunmaktadir. Ancak, bu
sistemlerin uygulanmasi ve performans 6l¢iim sireci, cesitli zorluklari icinde barindirmaktadir. Akilh
teknolojilerin kentin ana altyapisinin bir pargasi olan halka agik kent parklarina entegrasyonu, basit ve
tek boyutlu bir miidahale degil, karmasik ve ¢cok boyutlu bir stireg gerektirir (Jun, 2023). Farkh teknolojik
altyapilar ve veri toplama yontemleri, sistemlerin birlikte ¢alisabilirligini zorlastirmakta ve performans
Olcimini karmasik hale getirmektedir. Akilli parklarin temel performans kriterlerinin net bir sekilde
tanimlanamamasi, bu parklarin etkinliginin ve basarisinin dlgiilmesinde de zorluklara yol agmaktadir
(Elsayed & Ashrry, 2020).

Akillh parklarin performansini 6lgmek i¢in kullanilan teknikler, parklarin etkin yénetimi ve kullanici
memnuniyetinin artiriimasi igin 6nemlidir. Ancak bu teknolojilerin kullanimi ile agik rekreasyon
alanlarinin sundugu faydalardan dengeli bir bicimde yararlanma arasindaki saglikl iliskinin nasil
kurulabileceginin incelenmesi gerekmektedir (Brandis, 2018).

2. Materyal ve Yontem

Bu makalede, akilli park performansini degerlendiren li¢ model incelenmistir. Bu modeller, farkl
performans kriterlerine dayanarak gelistirilmistir ve her biri farkli veri toplama yontemleri
kullanmaktadir. Bu modeller, kullanici memnuniyeti, enerji kullanimi, cevresel sirdirilebilirlik gibi
kriterlere dayanmaktadir. Her modelde kullanilan veriler, sensérler, mobil uygulamalar ve kullanici geri
bildirimlerine dayanmaktadir. Bahsedilen modellerin etkinligi, bu verilerin analiz edilmesi yoluyla
degerlendirilmektedir.

Bu makale, literatiirdeki mevcut modelleri analiz ederek, her modelin veri toplama siireclerini, analiz
tekniklerini ve kullanilan teknolojileri karsilastirmaktadir. incelenen modellerin karsilastirmali verileri,
amag ve hedefleri, metodolojik yaklasimlari, uygulanabilirlikleri, performans 6lgimleri, kullanici
odakliliklari, strdurilebilirlikleri ve teknolojik entegrasyonlari (izerine toplanan veriler kullanilarak,
karsilastirmali degerlendirme analiz yontemiyle elde edilmistir.

Calismada degerlendirilen model yaklasimlari su sekildedir:
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Model 1: Tarihi Kent Parklarinin Akillh Teknolojiler Kullanilarak Canlandirilmasi Yaklagimi.

Model 2: Akilli Kamu Parklarinin Performansini Olgmeye Yénelik Onerilen Model Yaklasimi.

Model 3: Busan Citizens Park’in Akilli Kentsel Parka Déniisiim Yaklagimi.

2.1. Model 1: Tarihi Kent Parklarinin Akilli Teknolojiler Kullanilarak Canlandirilmasi Yaklagimi

Calisma, tarihi kentsel parklarin yeniden canlandiriimasi tizerine odaklanmustir. Ozellikle, parklarin akill
sehir altyapisi ile uyumlu hale getirilmesi ve slrdirilebilir bir cevre yaratilmasi amaglanmaktadir.
Calisma, gelistirilen bu akilli yaklasimin tarihi parklarin etkin kullanimini artirabilecegini ve modern
teknolojilerle desteklenmis bir park yonetimi saglayabilecegini savunmaktadir.

Calisma, hem teorik inceleme hem de uluslararasi 6rneklerin analizi yoluyla gergeklestirilmistir. izlenen
yontemler su sekilde agiklanabilir:

1.

2. Tarihi Parklarin incelenmesi: Ug uluslararasi tarihi park érnegi analiz edilmistir:

e Tiergarten (Berlin, Almanya) (Sekil 1).
e Boulognerskogen Park (Skévde, isveg) (Sekil 2).
e Lithia Park (Ashland, Oregon, ABD) (Sekil 3).

Landeman by
e c" 1 QQ
e

Sekil 1. Tiergarten parki (Lenné, 1835; Abdiilhamid, 2019).

Literatiir incelemesi: Calismada, tarihi parklar ile akilli park kavraminin gelisimi ile ilgili genis
kapsamli bir literatiir incelemesi yapilmistir. Ozellikle, akill park yaklasiminin nasil
sekillendirilecegine dair teorik cerceve olusturulmus ve bu ¢ercevede loT (Nesnelerin interneti)
teknolojilerinin kullanimindan bahsedilmistir. Ayni zamanda, sehir parklarinin tarihsel evrimi
ve kentsel peyzaj yonetimindeki akilli teknolojiler incelenmistir.
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sweco D

Sekil 2. Boulognerskogen parki'nin yenilenmesi icin kazanan tasarim (Andersson ve digerleri, 2015;
Abdiilhamid, 2019).
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Sekil 3. Lithia Park Ashland haritasi (City of Ashland, n.d.; Abdilhamid, 2019).

Bu parklar, tarihi dokularini korurken ayni zamanda modern teknoloji ile nasil yeniden
canlandinldiklarina dair analiz edilmistir. Her bir parkin erisilebilirlik, konfor, glvenlik, sosyal
aktiviteler, kullanici beklentilerinin anlasiimasi ve modern teknolojilerin uygulanmasi unsurlari
acisindan karsilastirilmasi yapilmistir. Bu unsurlar, tarihi parklarin nasil yonetildigi, kullanildigi ve halka
sundugu hizmetler agisindan birbirleriyle karsilastirilarak analiz edilmistir.

3. Akilli Park Modelleri: Calismada akilli park konseptini tanimlamak icin 10 temel unsur
(cihazlar, veri toplama, baglanti kanallari, loT platformu, ¢ézimler ve uygulamalar, analitik
teknikler, algilama ve karar verme, oOrgitsel zeka, kullanici etkilesimi, enerji ve kaynak
yonetimi) belirlenmis ve bu unsurlar dogrultusunda parklarin performansini 6lgmek icin bir
model &nerilmistir. One ¢ikan teknolojiler su sekildedir:

e Akilli sulama sistemleri
e Yagmur suyu hasadi

e Glnes enerijili copler

e Hareket sensorli aydinlatmalar

e Akilli banklar ve Wi-Fi baglanti noktalari
e Otomatik Cim Bigme Makineleri

e Enerji Ureten Egzersiz Ekipmanlar
e Gin Isigini Depolayan Fluoresan Zemin Kaplamalari
e  Gecirgen Zemin Kaplamalari
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e internet Baglantil Cihazlar ve Sensérler
4. 10T (Nesnelerin interneti) Ekosistemi: Akilli parklarin loT teknolojileri ile nasil entegre
edilecegi detayli bir sekilde aciklanmistir. Bu teknoloji, parklarda sensorler kullanarak hava
durumu, su kalitesi, enerji kullanimi gibi verilerin toplanmasina olanak tanimakta ve park
yonetimine anlik geri bildirimler saglamaktadir.

Cahisma, akill park teknolojilerinin tarihi parklarin yeniden canlandiriimasi igin kritik bir rol oynadigini
gostermektedir. Bu teknolojiler, parklarin stirdiirtlebilirligini artirarak hem hiikiimetin izerindeki mali
baskiyi hafifletmekte hem de park kullanicilarinin ihtiyaglarini daha iyi karsilamaktadir. Calisma
sonuglari asagidaki gibidir:

e Tarihi parklarin akilli hale getirilmesi hem parklarin sirdirilebilirligini artiracak hem de gelecek
nesillerin kullanimini tesvik edecektir.

e Stakeholder katilimi parklarin yeniden canlandirilmasinda o6nemlidir. Kullanici geri
bildirimlerine dayali esnek yonetim stratejileri gelistirilmelidir.

e Akl teknolojiler, kiltirel mirasin saklanmasini ve parklarin modern ihtiyaclara goére
glincellenmesine yardimci olacaktir.

Calisma, tarihi parklarin modern teknoloji ile nasil yeniden canlandirilabilecegine dair kapsamli bir
yontem ve teorik modeller sunmaktadir.

2.2. Model 2: Akilli Kamu Parklarinin Performansini Olgmeye Yonelik Onerilen Model Yaklasimi

Bu arastirma, geleneksel parklari akilli parklara ¢cevirmek ve hali hazirdaki akilli parklarin performansini
olgmek icin bir model gelistirmeyi amacglamaktadir. Akill parklar enerji verimliligi, su yonetimi, kullanici
etkilesimi ve glvenlik gibi cesitli alanlarda teknolojik ¢dzlimleri entegre etmektedir. Calisma, bu
donlisimin nasil yapilabilecegini ve performansin nasil degerlendirilebilecegini gostermek igin Al-
Azhar Parki'na bir model uygulamistir.

Arastirmada indlktif ve dediktif yaklasimlar benimsenmistir:

o indiiktif yaklasim: Geleneksel parklar ile akilli parklar arasindaki farklar tanimlanmis, parklarin
tasarim ilkeleri ve akilli parklarin teorik temelleri belirlenmistir.

e Dediiktif yaklagim: Kiiresel ve bolgesel akilli parklarin (6rnegin, Singapur'daki Gardens by the
Bay, Cin'deki Haidian Park, Birlesik Arap Emirlikleri'ndeki Al Mamzar Park) performans kriterleri
analiz edilerek bir model olusturulmustur. Bu model, parklarin performansini 6lgmek igin
gerekli kriter ve gostergeleri tanimlamaktadir.

Arastirmada Onerilen model, 8 ana kriter, 25 alt kriter ve 84 anahtar performans gostergesi (KPI)
icermektedir. Bu kriterler, parklarin farkh yonlerini degerlendirerek performanslarini 6lgmeyi
hedeflemektedir. Ana kriterler, alt kriterler ve anahtar performans gostergeleri Cizelge 1'de verilmistir.
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Cizelge 1. Akilli park performansini lgme modeli sablonu

ANA KRIiTERLER

ALT KRITERLER

ANAHTAR PERFORMAS GOSTERGESI

Akilli Tarim ve Peyzaj

Akilli Yonetim

Akilli Cevre

Akilli insanlar

Akilli Bakim
Akill Mobilite
Akilli Yagam

Kiilturel ve Sivil Kimlik

Peyzaj Yonetimi

Akilli Sulama
Dijitallesme
Akilli Kontrol

Akilli Yonetim Sistemleri

Ziyaretgi Niteligi

Akilli Aydinlatma

Ekolojik Kaynak
Yonetimi

Ziyaretgi Egitimi

Yasam Boyu Ogrenme

Etnik Cesitlilik

Agik Fikirli Olma

Arizalar ve Risk Yonetimi

Verimliligi Artirma

Ozel ihtiyaglar igin
Hizmetler

Akilli Yonlendirme
Akilli Otopark

Akilli Kentsel Mobilyalar

Aktivite Alanlar

Kiltiirel Referanslar

Zihinsel imaj

Otomatik ¢im bigme makineleri kullanimi
Yakin kizilotesi fotografcilik ile bitki saghgi izleme
Yesil ¢ati ve duvarlarin kullanimi

Hava akimi ile kok blyimesini tegvik eden saksi sistemleri
Titresimli tozlagma araglari kullanimi
Akilli su denetleyicileri kullanimi

Dusuk basingli déner sulama sistemleri
Yiizey alti damla sulama sistemleri

Akilli su 6lgerler

Gri su geri dontisim sistemleri

Wi-Fi erisimi saglanmasi

Cografi bilgi sistemleri (GIS) kullanimi
Uygulama yazilimlarinin kullanimi

Dijital sensérlerin kullanimi

Yagmur suyu depolama havuzlari
Toprak programlama ve duyarlilik izleme
Akilli rezervasyon sistemleri

Elektronik 6deme sistemleri

Akilli ydnetim sistemi

Temiz enerji Gretimi

Hava durumu tahmin sistemleri

Karbon emisyonlarini kontrol etme
Hareketle etkinlesen igiklar

LED'ler ve fiber optikler ile sanat
Sebekeden bagimsiz isik sistemleri
LED'lere dijital eklemeler

Isik kalkanlari

Su tiketimi ve GDP iligkisi

Elektrik tuketimi ve GDP iligkisi
Ziyaretgilerin egitim dlzeyi

Dil becerileri

Kulturel farkindalik

Surekli egitim

Yabanci ziyaretgilerin orani

Yerli ziyaretgilerin orani

Yeni fikirlerin benimsenme orani
GoOnullt galismalara katki

Toplumsal katihm dizeyi

Akilli kontrol sistemleri

Kriz ve afetlere miidahale sistemleri
Yangin alarm sistemleri

Periyodik bakim sistemleri

Ziyaretgi guivenligi sigortasi

Hareket kisithhigi olan bireyler igin erisim
isitme kisitlihgi olan bireyler icin hizmetler
Gorme engelli bireyler igin hizmetler
Ziyaretgiler igin yonlendirme levhalari
Akilli park yerleri

Ekonomik arabalarin kullanimi

Akilli banklar

Glnes enerjili golgelikler

Akilli su gegmeleri

Dijital tabelalar

Yuksek performansli yiriyus yollari
Enerji Ureten egzersiz ekipmanlari

Dis mekan DJ kabinleri

Sert ylizey test ekipmanlari

Tarihi ve islevsel referanslar
Politik/sosyal/ekonomik 6neme sahip yapilar

Yonlendirme yollari
Bolgesel ozellikler
isaret ve sinirlarin korunmasi
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Model Al-Azhar Parki'nda uygulanmistir. Parkin mevcut performansi degerlendirilmis ve akilli park
kriterlerini karsilayip karsilamadigi incelenmistir. Bu calismada, model uygulanirken agirhiklandirmalar
“Anahtar Performans gostergesi” (KPI) Uzerinden yapilmistir. Agirliklandirma yéntemi su adimlarla
gerceklestirilmistir:

1. Anahtar Performans Gostergelerinin Belirlenmesi: Modelde her bir ana kriter ve alt kriter icin
performans gostergeleri belirlenmis, bu gostergeler parklarda uygulanarak degerlendirilmistir.

2. Basari Durumunun Degerlendirilmesi: Her performans goéstergesi icin basari durumu iki farkli
degerle olctlmustir:

o 0: Gostergeye iliskin kriterin parkta %50’den az gerceklestirilmesi.
o 1: Gostergeye iliskin kriterin parkta %50’den fazla gergeklestirilmesi.

3. Toplam Agirligin Hesaplanmasi: Her KPI, ilgili parkta elde ettigi sonuglara gére degerlendirilmis
ve tim parklardaki sonuglar birlestirilmistir. Agirlik orani, KPI'in tiim parklarda aldigi toplam
puan ile hesaplanmistir.

4. Agirhk Oranlarinin Hesaplanmasi: Her bir performans gostergesinin aldigi toplam puan, tim
KPI'larin toplam tekrari tGzerinden hesaplanarak agirlik orani olusturulmustur. Bu oran, ilgili
performans gostergesinin toplam performans igcindeki 6nem derecesini belirlemistir.

5. Uygulama: Onerilen model Al-Azhar Parki'na uygulanmis ve bu parkin performansi bu anahtar
performans gostergelerine gore degerlendirilmistir. Parkin mevcut durumu incelenerek
eksiklikler tespit edilmigtir.

Bu agirhiklandirma yontemi, her bir kriterin ve performans gostergesinin parklarda ne kadar basariyla
uygulandigini degerlendirmek ve parklara uygulanabilir gelistirme stratejileri belirlemek igin
kullanilmistir.

Al-Azhar Parki'na uygulanan modelin sonuglarina gore:
e Parkin akill park kriterlerinin yalnizca %50'sini karsiladigi bulunmusgtur.

e Parkin 6zellikle su yonetimi, enerji verimliligi ve glvenlik gibi alanlarda eksikleri oldugu
saptanmistir. Ornegin, suyun daha verimli kullanimi icin akilli sulama sistemleri ve gri su geri
donisim sistemleri dnerilmistir.

Al-Azhar Parki'nin akill bir parka dénustaridlmesi icin su adimlar 6nerilmistir:

e Akilli Su Yonetimi: Parka yagmur suyu toplama ve geri déntisim sistemleri gibi su verimliligi
¢Ozlimleri eklenmelidir.

e Enerji Verimliligi: GlUnes enerjisi ile ¢calisan sistemler, enerji tasarrufu saglamak icin parka
entegre edilmelidir.

e Giivenlik: Park icinde hareket sensorlii aydinlatmalar ve glvenlik kameralari gibi glivenlik
teknolojilerinin kullaniimasi 6nerilmistir.

o Dijital Entegrasyon: Ziyaretci etkilesimini artirmak igin Wi-Fi noktalari, akilli banklar ve dijital
sensorler eklenebilir.

Arastirma sonucunda, Al-Azhar Parki'nin akilli park olma potansiyelinin oldugu, ancak mevcut durumda
akilli park kriterlerinin yarisini karsiladigi sonucuna varilmistir. Bu parkin, gevre dostu teknolojiler ve
akilli yonetim sistemleri ile donatilarak bir akilli parka dontsebilecegi belirtilmistir. Model, bu sireci
olgmek ve yonetmek igin gerekli performans kriterlerini saglamaktadir.

2.3. Model 3: Busan Citizens Park’in Akilli Kentsel Parka Doniisiim Yaklagimi

Bu calismada, Busan Citizens Park ornegi lzerinden akilli park teknolojilerinin uygulanabilirligi
incelenmis ve parkin yonetiminde kullanilan teknolojilerin etkinligi degerlendirilmistir. Calismadaki
amag, Busan Citizens Park’i temel alarak akilli park sistemlerinin performansini lgmeye yonelik model
girisimleri sunmak olmustur.
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Calisma saha gozlemleri, uzman goriismeleri ve teknolojik literatiiriin incelemesine dayanarak parkin
akill bir sehir altyapisina nasil entegre edilebilecegi konusunda kapsamli bir metodoloji kullanmistir.

Calismada saha arastirmalari olduk¢a 6nemli bir yer tutmaktadir. Bu saha ¢alismalari, Busan Citizens
Park’taki mevcut kullanim yogunlugunu ve parkin farkli alanlarindaki kullanici davranislarini anlamayi
amaclamaktadir. Ayrica, gbzlem ve anketler, alan ¢alismasi dort farkli zaman diliminde (hafta ici/hafta
sonu, yaz ve bahar mevsimlerinde) yapilmis ve toplamda 36 farkh noktada kullanici yogunlugu
gozlemlenmistir. Parkin hangi alanlarinin en yogun kullanildigi, hangi bolgelerde daha az kullanim
oldugu gibi bilgiler toplanmistir. Bu gozlemler, parkin hangi kisimlarinin daha fazla akilli teknoloji ile
donatilabilecegini belirlemeye yardimci olmustur.

Busan Citizens Park’in yonetiminden sorumlu olan yetkililer ve park yénetim uzmanlari ile toplamda 6
kisiyle gorismeler yapilmistir. Bu goriismelerde yoneticilerden parkin mevcut durumu, akilli park
donlisim planlari, yonetim sorunlari ve parkin akilli komuta merkezi gibi konular hakkinda bilgi
alinmistir. Gériisme yapilanlar arasinda park yoneticileri, altyapi sirketlerinden yetkililer ve akademik
uzmanlar gibi farkli disiplinlerden uzmanlar oldugu belirtilmistir.

Saha c¢alismalari sirasinda, parkin kullanicilarinin hangi alanlari daha yogun kullandiklari ve hangi
alanlarin daha az tercih edildigi veri toplanarak analiz edilmistir. Ayrica, kullanicilarin park icindeki
davranislari ve ihtiyaglari da goézlemlenmistir. Bu veriler, parkta hangi akilli ¢6ziimlerin daha verimli
kullanilabilecegi konusunda ipuglari vermistir.

Busan Citizens Parkinda hali hazirda var olan akilli ¢goziimler su sekildedir:

e Akilli Banklar: Parkta acil durum diigmeleri, sicaklik ve nem sensorleri ile donatilmis banklar
bulunmaktadir.

e Giivenlik Sistemleri: 42 adet hareket sensorlii akilli glivenlik kamerasi 24 saat boyunca parki
izlemektedir. Acil durumlarda polis veya itfaiye gibi birimlere hizlica bildirim yapilmaktadir.

e Yesil Alan Yonetimi: Agaclara yerlestirilen QR kodlar ile kullanicilar, agac tirleri hakkinda bilgi
alabilmektedir. Bazi 6nemli agaclar RFID (Radio Frequency ldentification) teknolojisiyle
izlenmekte ve saglik durumu sirekli kontrol edilmektedir.

e  Wi-Fi: Parkin belirli alanlarinda licretsiz Wi-Fi hizmeti sunulmaktadir, bu da park kullanicilarinin
internet erisimini saglamaktadir.

e Su Yonetimi: Yesil alanlar icin otomatik sulama sistemleri kullanilarak suyun daha verimli
kullanimi saglanmaktadir. Ayrica, parkta biyolojik su yollari ile yagmur suyu yonetimi
yapilmaktadir.

Cahsmada, farkli akill teknolojiler ve uygulamalarin Busan Citizens Park’a nasil entegre edilebilecegi
Gzerine ayrintili bir inceleme yapilmistir. Akilli park teknolojilerinin uygulanabilirligi su 5 ana kategoriye
ayrilmistir:

e Tesisler ve Donanim: Akilli banklar, glines enerijisiyle ¢alisan cihazlar, sensérlerle donatiimis
oyun alanlari gibi teknolojiler.

e Su Yonetimi: Akilli su kontrol sistemleri, yagmur suyu hasadi, gri su geri dontisiim sistemleri.

¢ Yesil Alan Y6énetimi: Dronlar ile bitki yonetimi, diisiik bakim gerektiren bitkiler ve akilli sulama
sistemleri.

¢ Yol ve Kaldirinm Teknolojileri: Piezoelektrik enerji hasadi ve gegirgen kaldirim tagslari.

¢ Kullanicl Teknolojileri: Kullanicilarin ihtiyaglarini analiz etmek igin biyilk veri ve bulut bilisim,
Wi-Fi, artirillimis gergeklik (AR) ve sanal gercgeklik (VR) hizmetleri.

Elde edilen bilgiler 1siginda Busan Citizens Park'in mevcut durumu analiz edilmis ve akilli park
teknolojilerinin hangi alanlarda nasil uygulanabilecegi konusunda 6neriler gelistirilmistir. Bu ¢alisma,
parkin akilli bir sehir altyapisina entegre edilmesi icin gereken adimlarin atilmasindaki 6nemine dikkat
cekmistir. Ayrica parkin mevcut yonetim yapisinin akilli teknolojilerle nasil donustiirtlebilecegi ve bu
donistmin strdirilebilir bir sekilde nasil yonetilecegi hakkinda 6neriler sunulmustur.
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3. Bulgular ve Tartisma

Makalenin bu boliminde, incelenen modellerin performans sonuglari ve karsilastirmalari
sunulmustur. Ug¢ model, akilli parklarin tasarimi, déniisimii ve yénetimi konusunda farkli ancak
birbirini tamamlayan perspektifler sunmaktadir. Model 1, tarihi ve kdltlirel boyutlari 6n plana
cikarirken, Model 2 performans 6lgimi ve dénisiim siirecinin yonetimine odaklanmaktadir. Model 3
ise uygulamalar ve kullanici deneyimi (izerinden degerlendirme yapmaktadir. incelenen modellerin
karsilastirmalari amag¢ ve hedefler, metodolojik yaklasim, uygulanabilirlik, performans ol¢iimii,
kullanici odakhilik, siirdiiriilebilirlik ve teknolojik entegrasyon (zerinden yapilmistir. Karsilastirma
sonuglari Cizelge 2’ de detaylandiriimistir:

Cizelge 2. Modellerin performans sonuglari ve karsilastirmalari

1. Amag ve Hedefler: Hangi model hangi sorunu ¢6zmeyi amaglamaktadir?
e Model 1:
o Amag: Tarihi kentsel parklarin akilli sehir altyapisi ile yeniden hayata gegirilmesi ve
surdardlebilir bir gevre yaratilmasidir.
o Hedefler: Tarihi parklarin yenilik¢i teknolojilerle etkin kullanimini artirmak, kiltirel
mirasi korumak ve park yonetimini iyilestirmektir.
e Model 2:
o Amag: Geleneksel parklari akilli parklara donistirmek ve mevcut akilli parklarin
performansini 8lgmek icin bir model gelistirmektir.
o Hedefler: Parklarin enerji tasarrufu, ¢evreye duyarlilik ve kullanicilarla etkilesim
alanlarinda teknolojik yeniliklerle donatilmasi ve bu degisimlerin somut olarak

Olglilmesidir.
¢ Model 3:
o Amag: Busan Citizens Park Ornegi Uzerinden akilli park teknolojilerinin

uygulanabilirligini ve etkinligini degerlendirmektedir.
o Hedefler: Spesifik bir parkin akilli sehir altyapisina dahil edilmesini saglamak, kullanici
ihtiyaclarini analiz etmek ve park yonetiminde teknolojilerin etkinligini artirmaktir.
2. Metodolojik Yaklasim: Hangi yontemlerle sonuca ulasiimaktadir?

e Model 1:
o Literatiir incelemesi: Tarihi parklarin ve akilli park kavraminin teorik cercevesi
olusturulmustur.
o Uluslararasi Orneklerin Analizi: U¢ tarihi park detayli olarak incelenmis ve
karsilastiriimistir.
o Akilli Park Modelleri: 10 temel boyut belirlenerek performans &l¢im modeli
onerilmektedir.
o loT Entegrasyonu: Nesnelerin interneti teknolojilerinin parklara entegrasyonu
detaylandirilmaktadir.
e Model 2:
o Indiktif ve Dediiktif Yaklasimlar: Geleneksel ve akilli parklarin farklari tanimlanmakta,
teorik temeller olusturulmaktadir.
o Kiiresel Orneklerin Analizi: Diinya genelindeki akilli parklar incelenerek performans
kriterleri belirlenmistir.
o Model Gelistirme: 8 ana kriter, 25 alt kriter ve 84 KPI iceren detayh bir performans
Olcim modeli olusturulmustur.
o Model Uygulamasi: Al-Azhar Parki'na model uygulanarak sonuglar elde edimistir.
¢ Model 3:
o Saha Arastirmalari: Gozlem ve anketlerle kullanici davranislari ve kullanim yogunlugu
analiz edilmistir.
Goriismeler: Park yoneticileri ve uzmanlarla goértismeler yapiimistir.
o Teknolojik inceleme: Parktaki hali hazirda bulunan teknolojik uygulamalar incelenmis
ve yeni teknolojik dneriler gelistirilmistir.
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3. Uygulanabilirlik: Modellerin pratikte uygulanma potansiyeli nedir?
e Model 1:

o Potansiyel: Teorik bilgiler ve diinya ¢capindaki 6rneklerle desteklenmekte, ayrica tarihi
parklart modernlestirmek icin stratejik bir plan sunmaktadir.

o Siirlamalar: Spesifik uygulama adimlari ve performans 0&l¢im araglar
detaylandiriimadigi icin pratikte uygulanmasi daha genel diizeyde kalabilir.

¢ Model 2:

o Potansiyel: Detayli performans 6lgim modeli ve KPI'lari sayesinde dogrudan farkl
parklara uygulanabilir. Pratikte donlsim sireglerini yonetmek ve izlemek icin gigli
bir ara¢ sunmaktadir.

o Siirlamalar: Modelin karmasikhgl ve genis kapsami, uygulama siirecinde kaynak ve
uzmanlik gerektirebilir.

e Model 3:

o Potansiyel: Spesifik bir park lzerinde derinlemesine ¢alisildigl icin benzer Olgekteki
diger parklara da uyarlanabilir. Kullaniciya yoénelik yaklasim ¢éziimlerin uygulanmasini
kolaylastirmaktadir.

o Siirlamalar: Model, genel bir ¢cerceveden ziyade spesifik bir 6rnege odaklandigi igin
genellestirilmesi sinirh olabilir.

4. Performans Ol¢ilimii: Hangi model daha somut ve 6lgiilebilir kriterler sunmaktadir?
e Model 1:

o Kriterler: 10 temel boyut belirlenmekte ancak performans 6l¢iim degerlendirmesi
daha ¢ok nitelik bazl incelemelere dayanmaktadir.

o Somutluk: Olciilebilirlik agisindan sinirli; genel prensipler ve éneriler sunmaktadir.

¢ Model 2:

o Kriterler: 8 ana, 25 alt kriter ve 84 KPI ile detayli bir performans 6lgiim modeli
sunmaktadir.

o Somutluk: Agirliklandirma ve nicel degerlendirme yontemleri sayesinde olgilebilir ve
somut sonuglar elde etmeyi miimkiin kilmaktadir.

e Model 3:

o Kriterler: Performans olgliminden ziyade mevcut durum analizi ve Onerilere
odaklanmaktadir.

o Somutluk: Nicel performans oOlgimiine yer verilmemis; degerlendirmeler daha ok
niteliksel ve gdzlemseldir.

5. Kullanici Odakhlik: Hangi model kullanici ihtiyaglarini daha fazla dikkate almaktadir?
e Model 1:

o Yaklasim: Kullanici gereksinimlerinin dogru sekilde anlasiimasi ve kullanici etkilesimi
boyutlarini icermekte ancak derinlemesine kullanici analizi yoktur.

o Odak: Genel kullanici etkilesimini optimize etmeyi hedeflemektedir.

e Model 2:

o Yaklasim: Modelde "Akilli insanlar" ve "Kullanici Etkilesimi" gibi kriterler
bulunmaktadir.

o Odak: Kullanicilarin egitim diizeyi, etnik gesitlilik ve yasam boyu 6grenme gibi sosyal
unsurlara odaklanmakta ancak dogrudan kullanici davranislarina yonelik saha
¢alismasi icermemektedir.

¢ Model 3:

o Yaklagim: G6zlem ve anketlerle kullanici davraniglarini ve gereksinimlerini kapsamli bir
sekilde analiz etmektedir.

o 0Odak: Kullanici odaklilik yéniinden en kapsayici modeldir; parkin kullanim yogunlugu
ve kullanict memnuniyeti izerine yogunlasmaktadir.

6. Sirdiriilebilirlik ve Teknoloji Entegrasyonu: Modellerin siirdiiriilebilirlik ve teknolojik

entegrasyon konusundaki yaklasimlari nasildir?
e Model 1:
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o Siirdiirilebilirlik: Tarihi parklarin korunmasi ve surdurilebilirliginin artiriimasi temel
hedeflerden biridir.

o Teknoloji Entegrasyonu: loT ve akilli teknolojilerin entegrasyonu detayli bir sekilde ele
alinmistir.

¢ Model 2:

o Siirdiirilebilirlik: Enerji verimliligi, cevresel sirdirilebilirlik ve su ydnetimi gibi
kriterlerle stirdurdlebilirligi merkeze almaktadir.

o Teknoloji Entegrasyonu: Akilli sulama, akilli ydnetim uygulamalari ve dijitallesme gibi
teknolojik ¢oziimleri performans kriterlerinin icine dahil etmektedir.

e Model 3:

o Siirdiirtlebilirlik: Yesil alan yonetimi, su yonetimi ve enerji tasarrufu konularina
odaklanmaktadir.

o Teknoloji Entegrasyonu: Mevcut teknolojik uygulamalari analiz etmekte ve yeni
teknolojik ©neriler sunulmaktadir. Dolayisiyla teknolojinin  entegrasyonuna
odaklanmaktadir.

Giiglii Yonler ve Zayif Yonler:
e Model 1:

o Giigli Yonler: Tarihi ve kiltirel agidan zengin parklarin modern teknolojiyle nasil
uyumlu hale getirilebilecegi konusunda stratejik bir ¢erceve sunmaktadir.

o Zayif Yonler: Performans 6l¢imi ve kullaniclyi merkeze alarak daha genel bir yaklasim
benimsemekte, somut uygulama adimlari sinirh kalmaktadir.

e Model 2:

o Giiglii Yonler: Olciilebilir performans kriterleri, parklarin akilli déniisimiinii yénetmek
ve izlemek icin gl bir arag¢ saglamaktadir.

o Zayif Yonler: Kullanici aliskanliklari ve beklentileri yeterince incelenmemistir; modelin
karmasikhigl uygulamada zor olabilir.

e Model 3:

o Giligli Yonler: Kullanici merkezli yaklasimi ve uygulamalari sayesinde spesifik
ihtiyaglara yonelik ¢éziimler sunmaktadir.

o Zayif Yonler: Performans 6lcimi igin nicel bir model sunmuyor; daha ¢ok niteliksel
degerlendirmeler yapmaktadir.

Genel Degerlendirme:
¢ Amag ve Hedefler Agisindan:

o Model 1, tarihi parklarin bakimi, korunmasi ve modernlestirilmesi Uzerine
odaklanirken, Model 2 genel olarak parklarin akilli parklara gelisimini hedeflemektedir.
Model 3 ise spesifik bir parkin ihtiyaglarina yénelik ¢oziimler sunmaktadir.

¢ Metodolojik Yaklasim Agisindan:

o Model 1 ve 2 teorik temeller ve literatiir incelemesiyle baslarken, Model 3 saha

calismalari ve gozlemlere dayanmaktadir.
e Uygulanabilirlik Agisindan:

o Model 2'nin detayli performans ol¢iim modeli pratik uygulamada avantaj
saglamaktadir. Model 3'Un kullanici odakh yaklasimi, bazi parklarda uygulama
potansiyelini artirmaktadir.

e Performans Olgiimii Agisindan:
o Model 2, en somut ve 6lgulebilir kriterleri sunmaktadir. Model 1 ve 3 bu agidan daha
genel kalmaktadir.
e Kullanici Odakhlik Agisindan:
o Model 3, kullanici ihtiyaglarini en fazla dikkate alan model olarak 6ne ¢ikmaktadir.
e Siirdiriilebilirlik ve Teknoloji Entegrasyonu Agisindan:

o Ug model de bu konulara 6nem vermekte ancak yaklasimlari farklilik gostermektedir.
Model 1 stratejik, Model 2 sistematik ve Model 3 pratik ¢6ziimler sunmaktadir.

Bu tic model, akilli parklarin tasarimi, dénisiimii ve yonetimi baglaminda farkh perspektifler sunarak
birbirlerini tamamlar niteliktedir. Modellerin her biri, belirli bir odak noktasina ve metodolojik
yaklasima sahiptir, bu da akilli park kavraminin genis ve ¢cok boyutlu yapisini yansitmaktadir.
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Model 1, tarihi kentsel parklarin modern teknolojilerle tekrar hareketlenmesini ve kultlirel mirasin
korunmasini hedeflemektedir. Bu yaklasim, tarihi dokunun korunmasi ile teknolojik yeniliklerin
entegrasyonu arasindaki dengeyi saglamaya ¢alismaktadir. Model 2 ise genel olarak parklarin akilli
parklara gecisini ve bu gecisin performansinin 6lgilmesini amacglamaktadir. Bu modelin kapsamli
performans 6l¢im sistemi, dénlsim sidrecinin yonetilmesi ve izlenmesi icin 6nemli bir yardimci
sunmaktadir. Model 3, spesifik bir parkin (Busan Citizens Park) akilli sehir altyapisina entegrasyonunu
ve kullanici gereksinimlerini merkeze almaktadir.

Model 1'in literatir incelemesi ve uluslararasi érnekler tzerinden gelistirdigi teorik cerceve, genel
stratejiler belirlemek icin faydalidir ancak pratik uygulamada somut adimlarin eksikligi hissedilebilir.
Model 2'nin detayh performans 6l¢lim modeli ve KPI'lari, parklarda somut degerlendirmeler yapmaya
olanak tanimaktadir. Ancak, bu modelin karmasikligi ve uygulama sirecinde gereken kaynaklar,
pratikte zorluklar yaratabilir. Model 3'Un saha arastirmalari ve kullanici perspektifinden ozel
gereksinimlere yonelik kolayci ¢oziimler sunmakta ve uygulanabilirligi yliksek kilmaktadir. Ancak, genel
bir cerceve sunmamasi nedeniyle farkli parklar igin genellestirilmesi sinirh olabilir.

Performans oOlgimi yoniinden Model 2, en somut ve oOlgllebilir kriterleri sunmaktadir. Bu, park
yonetiminde nesnel kararlar almak ve gelisimi izlemek icin degerlidir. Model 1 ve Model 3 ise daha ¢ok
kalitatif degerlendirmelere dayanmaktadir. Kullanici merkezlilik konusunda Model 3 6ne ¢ikmakta;
kullanici davraniglari ve onlara neyin gerekli oldugu Gzerine yapilan detayli analizler, parkin kullanici
deneyimini arttirmak icin 6nemli icgoriler saglamaktadir. Model 1 ve Model 2, kullanic
gereksinimlerini genel diizeyde ele almakta ve derinlemesine saha ¢alismalari igermemektedir.

Uc¢ model de siirdiiriilebilirlik ve teknoloji entegrasyonuna énem verir, ancak yaklagimlari farklidir.
Model 1, tarihi parklarin sirdirulebilirligi ve loT teknolojilerinin entegrasyonu Uzerine
yogunlasmaktadir. Model 2, su yonetimi, cevresel strdirilebilirlik enerji yonetimi gibi konulari detayl
performans kriterleri icine dahil etmektedir. Model 3, pratik uygulamalara odaklanarak mevcut
teknolojilerin etkinligini ve yeni teknolojik ¢ozlimlerin uygulanabilirligini degerlendirmektedir.

Modellerin glgli yonleri ve zayif yonleri hususunda Model 1, tarihi ve kiltiirel mirasin korunmasi ile
modern teknolojilerin entegrasyonunu kritik bir cercevede ele almakta ancak somut uygulama adimlari
ve performans Olgcim gereclerinin eksikligi pratikte sinirliliklar yaratabilir. Model 2, kapsamli
performans 6l¢ciim modeli sayesinde degisim siireclerinin yonetimi ve izlenmesi icin glicli bir imkan
sunmakta ama kullanici hareketlerine yonelik saha calismalarinin eksikligi ve modelin karmasikligi
uygulamada zorluklara neden olabilir. Model 3 ise, kullanici dncelikli ydntemi ve basit ¢oziimleri ile
gerekli ihtiyaglara yanit vermekte ve uygulanabilirligi yiksektir fakat genel bir model olmamasi ve
performans 6l¢imu igin nicel araglar saglamasi genellestirme kapasitesini azalmaktadir.

4. Sonug ve Oneriler

Bu ¢alisma, akill parklarin tasarimi, donlisimi ve idaresi konusunda gesitli yaklasimlar sunan i¢ modeli
detayli bir sekilde inceleyerek 6 parametrede (hedef ve amaclar, metodolojik yaklasim, uygulanabilirlik,
performans 6l¢iimi, kullanici odakhlik, strdirebilirlik ve teknoloji entegrasyonu) karsilastirmalar
yapmaktadir. Modellerin her biri, akilli park kavraminin farkli boyutlarini ele alarak, parklarin
surdirilebilirlik, teknoloji entegrasyonu, kullanici odaklilik ve performans 6l¢imi gibi kritik alanlarda
nasil gelistirilebilecegine dair 6nemli icgoriiler saglamaktadir.

Parklarin farkh 6zellikleri ve ihtiyaglari gbz 6nline alindiginda, modellerin esnek bir sekilde uyarlanmasi
ve spesifik kosullara goére modifiye edilmesi 6nemlidir. Esneklik ve spesifik kosullara modifiye,
modellerin uygulanabilirligini artiracak ve farkli 6lceklerdeki parklara uyarlanmasini saglayacaktir.
Ayrica gelecekteki ¢alismalarda, kullanici davranislarinin gereksinimlerine yonelik daha fazla saha
calismasi yapilmasi ve bu verilerin performans 6l¢im modellerine entegre edilmesi, parklarin kullanici
merkezli gelistirilmesine katki saglayacaktir.

Akill parklar, sehirlerin strdirilebilirlik hedeflerine ulasmasinda ve kent sakinlerinin yasam kalitesinin
artirilmasinda 6nemli bir rol oynamaktadir. Bu ¢alisma, g farkl model Gzerinden akilli park taniminin
¢ok boyutlu yapisini ortaya koymus ve parklarin tasarimi, dénlisimi ve yonetimi konusunda
yaklasimlari degerlendirmistir. Modellerin gliglii yonlerinin bir araya getirilmesi ve eksikliklerinin
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giderilmesi ile, parklarin hem kiltirel mirasi koruyan hem de modern teknolojilerin avantajlarindan
yararlanan akilli alanlara donustiirtilmesi mimkinddr.

incelenen ii¢c model, akilli parklarin tasarimi, degisimi ve ydnetimi konusunda farkli perspektifler
sunuyor ve birbirlerini tamamlayici 6zelliklere sahiptirler. Amag, tarihi parklarin korunmasi ve modern
teknolojilerle yeniden canlandirilmasi ise, Model 1 uygun bir rehber olabilir. Amag, Parklarin akilh
parklara dontsiim siirecini 6lculebilir ve yonetilebilir hale getirmek ise, Model 2 kapsamli bir firsat
saglamaktadir. Amag, kullanici ihtiyaglarina odaklanarak spesifik bir parkta pratik ¢céztimler gelistirmek
ise, Model 3 daha uygun bir secenek olacaktir. Bu degerlendirmeler isiginda, parklarin akilh
teknolojilerle donatilmasi ve strdurulebilirlik hedeflerine ulasilmasi icin bu modellerin bir arada
kullaniimasi en etkili yaklasim olacaktir.

Akillr parklarin tasarimi, gelisimi ve koordinasyonu kompleks bir slireg olup, ¢ok disiplinli bir yaklasim
gerektirmektedir. Bu (¢ model (zerine yapilan incelemeler, farkli perspektiflerin ve metodolojik
yaklasimlarin bir araya getiriimesinin, daha etkili ve sirdirilebilir ¢oziimler Uretebilecegini
gostermektedir. Park yoneticileri, peyzaj mimarlari, sehir planlamacilari ve ilgili paydaslar, bu
modellerin sundugu i¢gorileri kullanarak, hem kiltiirel mirasi koruyan hem de modern teknolojilerin
faydalarindan yararlanan akilli parklar gelistirebilirler.

Cahsmada akilli kent parklarinin performansini 6lgmeye yonelik 3 model, farkh kriterlere dayanarak
basarili sonuglar vermektedir. Kullanict memnuniyeti ve enerji verimliligi konularinda 6ne gikan
modeller, gelecekte gelistirilecek karma modeller igin referans niteligindedir. Akilli kent parklarinin
performansini 6lgmek igin, bu ¢ modelin gicli yonlerini birlestiren daha kapsamli bir modelin
gelistirilmesi 6nerilmektedir.

Tesekkiir ve Bilgi Notu

Makalede ulusal ve uluslararasi arastirma ve yayin etigine uyulmustur. Calismada etik kurul izni
gerekmemistir.

Yazar Katkisi ve Cikar Catismasi Beyan Bilgisi

Makalede tiim yazarlar ayni oranda katkida bulunmustur. Herhangi bir c¢ikar c¢atismasi
bulunmamaktadir.
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Examination of Model Initiatives for Smart Parking Performance
Measurement

Summary

This study presents a comprehensive overview of performance measurement for smart city parks that
aim to enhance urban quality of life. The concept of smart parks has garnered increasing attention in
recent years as part of the expanding smart city approaches. Such parks are supported by Internet of
Things (loT) technologies, sensor-based data collection infrastructures, energy efficiency systems, and
digital platforms designed to optimize user experience. Through these elements, they aim to increase
residents’ access to green spaces, strengthen environmental sustainability, and adopt a more holistic
perspective in urban planning.

However, the efficiency and sustainability of smart parks have yet to be tracked by a standardized
performance measurement system. To address this gap, three different model initiatives are examined
in detail in the study. The first model primarily focuses on data collection and real-time monitoring
functions, emphasizing user satisfaction.

The second model centers on energy consumption and resource efficiency, while the third model
highlights social, cultural, and economic activities within the park. Each model demonstrates certain
strengths (e.g., ease of implementation, low cost, holistic approach) and weaknesses (e.g., difficulties
in data verification, technological infrastructure requirements, limited scalability).

The comparative analysis in the article reveals that accurately and sustainably evaluating smart park
performance requires a multidimensional approach. A single metric or measurement method often
fails to capture all operational and user-oriented success criteria for a park. Consequently, future
research should expand the range of metrics, identify needs through stakeholder (public institutions,
private sector, local community) collaboration, and strengthen technological infrastructure.
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Abstract

Monumental mosques are valuable elements of cultural and architectural heritage. Documentation of the
features of these structures is important. It is important to document the architectural design properties of these
buildings. Mosques are characterized by unique and intermittent working hours. This affects the climate-related
design properties of mosques. Providing comfort conditions in interior spaces with energy-efficient methods is an
important issue. This study handles the monumental mosques built during the Anatolian Seljuk Period in Konya,
a city located in the temperate-dry climate region. It aims to document and create an inventory of monumental
religious buildings and investigate them in terms of thermal comfort parameters. In the study prepared within
the scope of the Scientific Research Project (BAP), the Tahir and Ziihre Mosque built during the Anatolian Seljuk
Period is handled. The religious building that is determined the architectural design properties is modeled using
the DesignBuilder simulation software and analyzed in terms of thermal comfort. The findings show that
monumental religious buildings have great importance in terms of thermal comfort in line with their architectural
design features. Studies in this field are limited and this study is pioneering in this respect.

Keywords: Monumental mosques, Anatolian Seljuk period, thermal comfort.

llimh-Kuru lklim Bolgesinde Konya'da Yer Alan Anitsal Anadolu
Selcuklu Camilerinin Termal Konfor Degerlendirmeleri

0z

Anitsal dini yapilar kiiltiirel ve mimari mirasinin dederli 6geleridir. Bu yapilarin mimari tasarim &zelliklerinin
belgelenmesi énem tasimaktadir. Camiler benzersiz ve aralikli ¢alisma saatleriyle karakterize edilmektedir. Bu
durum, camilerin iklime badli tasarim 6zelliklerini etkilemektedir. ic mekanda konfor kosullarinin enerji verimli bir
sekilde saglanmasi énemli bir konu olarak karsimiza ¢ikmaktadir. Bu ¢alismada, Ilimhi-kuru iklim bélgesinde yer
alan Konya’da Anadolu Selcuklu Déneminde insa edilen anitsal camiler ele alinmaktadir. Anitsal dini yapilarin
envanterinin olusturularak belgelenmesi ve bu yapilarin termal konfor parametreleri agisindan arastiriimasi
hedeflenmektedir. Bilimsel arastirma projesi kapsaminda (BAP) hazirlanan ¢alismada, Anadolu Selcuklu
Déneminde insa edilen Tahir ile Ziihre Camii ele alinmaktadir. Mimari tasarim ézellikleri belirlenen dini yapi
DesignBuilder simiilasyon programi araciligiyla modellenerek, termal konfor agisindan analiz edilmektedir. Elde
edilen bulgular anitsal dini yapilarin mimari tasarim é6zellikleri dogrultusunda termal konfor agisindan bliyiik bir

degere sahip oldugunu gdstermektedir. Bu alanda yapilan ¢alismalar sinirhdir ve bu ag¢idan bu ¢alisma 6ncii
niteliktedir.

Anahtar kelimeler: Anitsal camiler, Anadolu Selguklu dénemi, termal konfor.
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1. Introduction

Konya is one of the important cities that has hosted many civilizations throughout its history. The city,
which has the capital status of the Anatolian Seljuk Civilization, has preserved its importance for many
years. At the same time, it is one of the important state centers of the Ottoman Empire. The city, which
has valuable elements of cultural and architectural heritage, has been one of the most important main
centers of Turkish-Islamic culture and art and architectural center in Anatolia throughout its history
(Baykara, 2002). Religious buildings such as mosques belonging to the Anatolian Seljuk and Ottoman
periods provide the formation of the city morphology and are the religious buildings of great
importance in this respect. This architectural heritage needs to be protected and documented.

Mosques, which are valuable elements of cultural heritage, represent the central area where people
bring together for their daily and weekly prayers. They are also considered social, educational, and
cultural spaces for Muslims’ activities. Mosques are characterized by having a unique intermittent
working plan, compared to other building types. They are used simultaneously in a certain region and
time zone. Mosques include a large prayer hall that is used intermittently during congregational
prayers, five times a day and the mosques' occupancy rates vary in Friday noon prayers and daily times
(Azmi & Kandar, 2019). In this situation, the periods when heating and cooling of the building are
required affect the energy demand depending on the climate zones (Al-Homoud et al., 2005).

Religious buildings designed with a sense of sacred worship represent a space with unique functions
and operations. In this respect, thermal comfort and operation in mosques are of great importance,
and mosques should be carefully evaluated in the scope of thermal comfort and energy requirements.
The climate-related design properties of mosques affect the interior comfort conditions and the
thermal performance of the building (Abdou et al., 2005). Therefore, the thermal comfort of the
mosque building largely depends on the overall thermal performance of the building components such
as walls, roofs, and windows working together as a system (Al-Homoud et al., 2009). The heating and
cooling load of the mosque is important, especially in terms of energy efficiency, because a mosque
with poor thermal performance consumes more energy to provide comfort conditions.

Al-ajmi studied thermal comfort in air-conditioned mosques located in the hot-dry climate zone of
Kuwait and six mosques were investigated in terms of thermal conditions. On-site measurements
included indoor air temperature, operative temperature, relative humidity, and air velocity. In
addition, a survey was conducted with worshippers to investigate the factors affecting thermal comfort
conditions. The study stated that mosque buildings in Kuwait should be designed to maintain an indoor
temperature of 26.1 °C to achieve significant energy savings (Al-ajmi, 2010). In Ahriz et al. study, it is
determined the mosque building components that can control and determine thermal comfort
conditions as the orientation of the building, the area surrounding the building, the size and geometric
shape of the building, architectural form, covered galleries, roof shape, prayer halls, the prayer hall’s
height, building materials, openings, and surface colors (Ahriz et al., 2021).

In this study, the Tahir and Ziihre Mosque built in Konya during the Anatolian Seljuk period is handled,
and the architectural design properties of the mosque are documented and the mosque is analyzed in
terms of thermal comfort in line with the simulation results. It aims to create an inventory of the
monumental mosque, which is a valuable element of architectural heritage, to explain the plan,
section, and facade typologies, to reveal the construction technique and material properties, and to
evaluate the buildings in terms of thermal comfort. There is not enough research in the literature on
the basic design properties of mosques and their thermal comfort and energy performance. In this
respect, this study is pioneering for future studies on cities and buildings with historical and
architectural value. At the same time, the relationship between the design criteria and construction
techniques of monumental mosques and thermal comfort parameters is aimed to inspire and guide
designers in providing thermal comfort conditions with energy-efficient methods for designing
religious buildings with a sense of sacred worship.
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2. Material and Method

This study is prepared for the Scientific Research Project (BAP) scope. Among the monumental religious
buildings investigated within the scope of this project, the Tahir and Ziihre (13th century) Mosque built
in Konya during the Anatolian Seljuk Period is handled in this study. First of all, information about the
Konya city and mosques belonging to the Anatolian Seljuk Civilization are collected in the light of the
literature. The mosque is visualized with the drone and its properties are documented with
photographs. The drawings of the mosque in the electronic environment are taken from the Konya
Regional Directorate of Foundations and the drawings are colored and the current situation based on
on-site determinations and its relationship with its immediate surroundings are processed on the
drawings. In line with the literature review, visuals, on-site determinations and drawings, plan section,
facade, and top cover elements are explained, as well as construction techniques and material
properties. The mosque’s architectural design properties are documented and the mosque is modeled
in the Design-Builder simulation software. Design Builder is an EnergyPlus-based software developed
to measure and analyze the buildings’ performance such as energy, comfort, carbon, and lighting
(Zhang, 2014). In the DesignBuilder simulation program, models specific to mosque buildings with
characteristic properties are developed, taking into account the worshippers, occupancy rate, and
usage times. According to the simulation results, the mosque is analyzed in the scope of thermal
comfort parameters. At the same time, the relationship between the temperate-dry climatic region
and thermal comfort. The evaluations are explained according to the findings.

3. Findings and Discussion

In this section, first of all, Tahir and Ziihre Mosque’s architectural design properties are explained. This
mosque is also analyzed in terms of thermal comfort.

3.1. Tahir and Ziihre Mosque’s Architectural Design Properties

Tahir and Ziihre Mosque was built in Konya in the 13th century Anatolian Seljuk Period. The mosque
was built in masonry technique. Tahir and Ziihre Mosque’s form is square and the building has three
spaces in terms of plan organization. The mosque’s top cover property is a dome. The religious building
order is detached. The Mosque's height (h) is 9.24 m and the total area is 80.78 m?. In Figure 1 Tahir
and Ziihre Mosque’s top view and plan are shown.

Imambagavi Street

Figure 1. Tahir and Ziihre Mosque top view and plan (Photograph and image by the authors, 2019)

Regarding construction techniques and material properties, stone and brick were used together in the
Tahir and Ziihre Mosque’s walls, the mosque’s wall thickness is 95 cm, and the bond technique is
masonry. In terms of openings, window ratios are mixed. Square windows and 1/2 ratio windows were
used together. There are three windows on the north facade, one on the west facade, and two on the
east facade. There is no opening on the south facade. The Mosque has a dome and the mosque’s top
cover technique is masonry. The dome’s material is brick, the dome’s diameter is 560 cm, and the
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dome’s thickness is 60 cm. There are no openings on the top cover. The mosque’s flooring material is
wood flooring. The mosque has no minaret. In Figure 2 Tahir and Ziihre Mosque’s A-A Section is shown
and in Figure 3 Tahir and Ziihre Mosque’s east elevation is shown.

Figure 2. Tahir and Ziihre Mosque’s A-A section (Authors, 2019)

Figure 3. Tahir and Ziihre Mosque’s east elevation (Authors, 2019)

3.2. Tahir and Ziihre Mosque’s Thermal Comfort Evaluations

Thermal comfort is provided by controlling environmental conditions such as temperature, humidity,
air movement, etc. while balancing the heat gains and losses of the human body. It must understand
the heat dissipation mechanisms of the human body and the environmental conditions together to
create thermal comfort (Lechner, 2015). Seasonal characteristics and activities performed indoors are
important factors affecting thermal comfort. These factors require the increase or decrease of the heat
value of the space. Thermal comfort parameters can be classified as user-related and environmental.
Environmental parameters include air temperature, mean radiant temperature, relative humidity, and
air movement. User-related parameters include users' physical activity status and clothing. It is
important to feel comfortable while praying in a mosque. Various models have been developed to
relate the feeling of comfort of the person to the relevant environmental factors. ASHRAE is a very
important evaluation model for evaluating thermal comfort conditions (Al-Homoud et al., 2009).

The comfort zone should be the goal of the thermal design of a building. To provide thermal control
with passive methods, passive design parameters can be handled as the building’s location, building
orientation and space design, the distance between other buildings, building form, building envelope
optical and thermophysical properties, solar control, and natural ventilation layout (Lechner, 2015).
Konya is located in the temperate-dry climate zone of Tirkiye, where the heating period is important.
The building form is a compact, almost square form that will be closed to the wind when heating is
desired. Building walls should have an insulation rate that will provide comfort conditions in the

174



Journal of Protected Areas Research, 2024 3 (2), 171-177.

interior. The openings in the facade should be large enough to provide the necessary heat control. It
can be said that these passive design parameters are also valid for mosque buildings. However,
mosques have characteristic design elements that direct their basic design such as gibla, gibla wall,
mihrab, and minbar. The mosque buildings' orientation with a characteristic design approach is the
direction of the gibla. The Konya mosques' (their gibla) orientation is in the south direction. The Tahir
and Zihre Mosque’s building form is square. The square building is the compact form desired in the
temperate-dry climate zone. The settlement texture, buildings' locations according to each other, the
distance between buildings, and the buildings' heights affect passively benefiting from or being
protected from the sun and wind environmental factors. In this respect, the mosque’s building order
is one of the parameters that directly affect the thermal comfort of a building. The Tahir and Ziihre
Mosque have a detached order property and this affects the thermal comfort of the mosque. In Figure
4 Tahir and Ziihre Mosque’s thermal comfort graphic is shown.
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Figure 4. Thermal comfort graphic of Tahir and Ziihre Mosque (Authors, 2019)

In line with the temperature graphs, it is seen that the outdoor air temperature, radiant temperature,
and indoor air temperature values for Tahir and Ziihre Mosque are close to each other. The main
reason for this situation can be stated as a phase shift. The building wall’s thermophysical properties
and the wall thickness are factors that affect phase shift. Phase shift is a property that supports
thermal comfort, and the wall thickness and material properties of the Tahir and Ziihre Mosque
provide this situation. Building envelope optical and thermophysical properties affect the amount of
heat transfer through the building envelope's opaque and transparent components, indoor air
temperature, and building energy demand. Tahir and Ziihre Mosque’s wall materials are stone and
brick, and the wall thickness is 95 cm. The mosque’s dome material is also brick. Stone and brick
building materials contribute to the structure in terms of thermal performance. The thermal
conductivity properties of the building envelope opaque and transparent components are important
parameters that can affect the energy demand and thermal comfort of the buildings and the building
envelope thermal conductivity varies depending on the building materials and wall thickness
properties. The period when the Tahir and Ziihre Mosque (13th Century) was built, the type of stone
and brick materials used, the wall thickness of the mosque, and the glass types used in the openings
should be handled as factors that affect the thermal conductivity of the wall.

According to the heat balance results, heat transfer in mosques consists especially in cold periods when
heating is required. It can be said that this situation is caused by the openings in the building envelope.
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Window elements, old joinery due to construction dates and window-wall compositions can cause
heat transfer between the interior and exterior. Windows or openings are important for solar radiation
gain. The openings in the south direction provide direct solar radiation gain, but multi-directional
openings, especially in the north direction, cause heat losses. The size of the windows, the thermal
conductivity properties of the windows, and whether they are single or double-glazed are factors that
affect heat gain and loss. The total fresh air rate in the interior of Tahir and Ziihre Mosque varies by
month, and it is seen that these rates are higher between June and September compared to other
months. Natural ventilation is one of the most important factors affecting indoor air circulation.
Factors such as the size and location of openings directly affect natural ventilation. In this context, the
directional openings of the Tahir and Ziihre Mosque are one of the important factors affecting thermal
comfort.

As a result, mosques’ design properties such as building layout and order, building materials, wall
thicknesses, directional openings, top cover properties, and thermal conductivity are the properties
that can affect the thermal comfort of mosques. At the same time, for mosque buildings, building
volume is a parameter that should be evaluated in terms of thermal comfort. In line with the
monumental Tahir and Ziihre Mosque and the mosques examined within the scope of the project, it
should be stated that the architectural design properties of the monumental and historical mosque
buildings contribute significantly to thermal comfort.

4. Conclusion and Suggestions

In this study, the monumental Tahir and Ziihre Mosque built during the Anatolian Seljuk Period in the
Konya, one of the most important main centers of Turkish-Islamic culture and art, is investigated in
terms of thermal comfort parameters. The plan, section, and facade properties of the historical
mosque have been documented and the thermal comfort of the mosque is analyzed. Konya
monumental mosques from the Seljuk Period provide the formation of the urban morphology of our
civilization and create a unique typology with their plan, section, and facade properties. In this context,
it is important to document the architectural properties of these religious buildings, determine their
place in the historical process and their current status, and also analyze them in terms of thermal
comfort.

Stating that the mosques built during the Seljuk and Ottoman periods were analyzed, it can be said
that mosques, which are valuable elements of the monumental architectural heritage, are valuable in
terms of thermal comfort parameters in line with their traditional design properties and construction
techniques. Especially in terms of building materials, traditional materials usage with thermal mass
suitable for climatic conditions is a sustainable approach that affects the thermal comfort of a building
positively. As aresult, it can be said that positive results are achieved in terms of thermal performance.
Studies in the field of monumental mosques and thermal comfort are insufficient. In this respect, it is
expected that this study will create a potential research area for future research. Documenting and
analyzing cultural and historical heritage in terms of thermal comfort is pioneering and will light on
future studies.
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Abstract

Renewable energy systems are important technologies that reduce the use of fossil resources and emerged as a
solution to the problem of global warming. Today, these technologies are installed both onshore and offshore. In
this study, hybrid floating renewable energy structure systems were discussed to meet the energy needs of
Tlirkiye’s coastal areas from renewable energy sources. The policies and legislative aspects regarding offshore
installations were analysed. In order to implement floating energy structure systems in Tiirkiye’s coastal areas,
the features of the floating foundation structure, energy systems and sustainability dimensions were evaluated.
The floating energy structure design example proposed in the doctoral thesis “Sustainable Floating Urban Park
Model: The Case of Fethiye” was examined. For Tiirkiye’s sustainable energy future, suggestions have been
developed for the application of hybrid floating renewable energy structure systems in coastal areas.

Keywords: Coastal areas, floating renewable energy, hybrid energy, floating structure systems, Tiirkiye.

Kiy1 Alanlarinda Hibrit Yiizer Yenilenebilir Enerji Yapi Sistemlerinin
Uygulanabilirligine Yonelik Irdeleme

0z

Yenilenebilir enerji sistemleri, fosil kaynak kullanimini azaltan ve kiiresel isinma sorununa ¢éziim olarak ortaya
¢citkan 6nemli teknolojilerdir. Gliniimiizde bu teknolojiler, hem karada hem de deniz listiinde kurulmaktadir.
Calismada, Tiirkiye kiyi alanlarinda enerji ihtiyacinin yenilenebilir enerji kaynaklarindan temin edilebilmesi
amaciyla hibrit yiizer yenilenebilir enerji yapi sistemleri ele alinmistir. Deniz (sti kurulumlarina yénelik izlenen
politikalar ve mevzuat boyutlari incelenmistir. Tiirkiye kiyi alanlarinda ylizer enerji yapi sistemlerinin
uygulanabilmesi icin tasiyici temel yapi Ozellikleri, enerji sistemleri ve sirdiriilebilirlik boyutlari
degerlendirilmistir. “Siirdiiriilebilir Yiizer Kent Park Modeli: Fethiye Ornedi” doktora tez ¢calismasinda 6neri olarak

sunulan yiizer enerji yapi tasarimi érneginden bahsedilmistir. Tiirkiye’nin sirdiiriilebilir enerji gelecedi igin hibrit
ylizer yenilenebilir enerji yapi sistemlerinin kiyi alanlarinda uygulanabilmesine yénelik 6neriler gelistirilmistir.

Anahtar kelimeler: Kiyi alanlari, yiizer yenilenebilir enerji, hibrit enerji, yiizer yapi sistemleri, Tiirkiye.
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1. Introduction

Coastal areas, which have natural, cultural and social values, are the places where people generally
establish their living spaces to meet their primary needs and to engage in various activities such as
transport, trade, tourism and industry. Coastal areas are regions where land and sea intersect, have
high value in terms of natural structure components, and have been home to human settlements since
ancient times (Avcl, 2017). These areas play an important role in ensuring environmental sustainability
and strengthening the interaction of societies with nature.

The use of coastal areas is important for agricultural cultivation, animal husbandry, fisheries, forestry
activities, natural gas and oil production. In addition, it has versatile advantages in terms of having
structural uses for settlement, transportation, industry and defence purposes, meeting the recreation
needs of people and becoming tourism destinations (Avci, 2017). In addition to this, open green space
arrangements in coastal areas are becoming important not only for recreation and entertainment
purposes but also in terms of environmental sustainability.

However, coastal areas are sensitive and highly vulnerable ecosystems against rapid changes due to
increased human activities and other factors (De La Cruz, 2021). One of the biggest risks and
environmental problems of the 21st century facing these areas is sea level rise due to global climate
change (Nicholls & Cazenave, 2010; EI-Shihy ve Ezquiaga, 2019; Kurt & Li, 2020). More than 10% of the
world’s population lives on the coasts (Sahin, Navruz & Yilmaz, 2018) and 90% of the largest cities are
located by the water (Cosgrave, 2017). In this respect, low-elevation coastal zones along the world’s
coastline that are less than 10 metres from the coastal boundary and defined as land area contiguous
are expected to be affected by climate change (McGranahan, Balk & Anderson, 2007).

In Turkiye, 28 provinces are located directly on the coastal areas (Kurt & Li, 2020). The total area of
these coastal cities is 220,447 km? and the total population has been determined as approximately 46
million as of 2020 (Yaman Kocadagl, 2022). Turkiye’s coastal areas are primarily used for public
physical activities such as settlement, tourism, sports, recreation and transport (Kurt & Li, 2020; Serim,
Karatas, Cirak, Yorur & Kilig, 2022). According to the calculated morphological values of the coastal
cities of Tiirkiye, the city with the largest urban settled area is istanbul and the city with the smallest
is Sinop. When the open green space utilisation of Tirkiye’s coasts is examined, the highest city is
istanbul and the lowest cities are Giresun and Canakkale (Kahraman & Aydin, 2016). In this respect, it
is likely that climate change will affect these and other coastal areas of Tirkiye where human
settlements and activities are intensively realised (Sahin, Navruz & Yilmaz, 2018; Kurt & Li, 2020).

For this reason, floating renewable energy systems are usable and developable technologies for
reducing the effects of global climate change in intensively used coastal areas, increasing renewable
energy production against fossil fuel use and making sustainable coastal arrangements (Jacobson,
Delucchi, Bazouin, Bauer, Heavey, Fisher, Morris, Piekutowski, Vencill & Yeskoo, 2015; Cesur, Gll & Ay,
2018; Cesur Durmaz & Ucgiil, 2023; Martinez & Iglesias, 2024).

Renewable energy systems are necessary for the protection of natural areas and ecological balance,
human health and the continuity of living life. Countries attach importance to renewable energy with
the idea of reducing the use of fossil-based resources, increasing green energy production and
achieving a livable world future (Cesur Durmaz & Uggiil, 2023). Renewable energy sources are classified
as solar energy, wind energy, water-based energy sources (hydro energy, wave energy, tidal energy,
ocean energy, current energy), geothermal energy, biomass energy and hydrogen energy (Ucgiil &
Elibiiyiik, 2016).

Today, when we look at the world examples, renewable energy systems widely applied in terrestrial
areas, are also developing on the seas thanks to floating structure systems. Floating energy sources
such as solar, wind, wave, current, thermal provide alternative energy supply for coastal areas and are
used appropriately.

Some of the largest floating solar power plants projects in the world, which are under construction or
completed according to their capacities, are Saemangeum floating solar energy project (South Korea),
Ombkareshwar Dam floating solar farm (India), Hangzhou Fengling Electricity Science Technology’s solar
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farm (China) and Cirata Reservoir floating photovoltaic power project (Indonesia) (Senli, 2023). The
floating wind platform developed by Enerocean and W2Power is the first multi-turbine floating
solution in the world to be tested offshore (EnerOCEAN, 2019). The InSPIRE project, developed in
partnership with TechnipFMC and Bombora, is a floating platform system that can generate wave +
wind energy (Bombora, 2024). A wave energy converter that can periodically move up and down in
sea waves has been designed by FDN company (FDN, 2016). Simec Atlantis Energy provides installed
capacity of up to 2 MW with its SeaGen ‘S’tidal and bottom current turbine (Jackson & Persoons, 2012).

When the world examples are examined, it is understood that different floating renewable energy
structures are used in mega sizes and are generally constructed in offshore. When analysed in terms
of Turkiye, there are mostly projects where floating solar energy structures are installed in stagnant
water areas such as rivers, lakes and ponds (Gékmener, Cicek, Oguz, Haspolat, Melek & Deveci, 2023).
Azmak 2 ‘Hydroelectric Power Plants + Floating Solar Power Plants Project’ and Bliylkcekmece
‘Floating Solar Power Plants Project’ are among the first examples (Bulut, Kaplanoglu & Geylani, 2018;
ASKi, 2023).

However, the development of hybrid renewable energy systems on smaller floating structures will
make it possible to generate energy even in different climatic conditions (Qu, Yao & Du, 2021) and to
apply it to near coastal areas. In this way, by increasing the applicability of these technologies in the
coastal areas of Tirkiye, it will be possible to meet the energy needs, to increase environmental
awareness in recreation areas, to reduce the ecological footprint, to support sustainability and raise
social awareness in the fight against global warming.

In this study, floating renewable energy structure systems was discussed in order to meet the energy
needs of Tirkiye’s urban coastal areas from renewable energy sources and to increase their use
especially in narrow coastal areas. In this respect, the policies and legislative dimensions for offshore
installations in Tiirkiye was analysed. The basic structural design principles of floating renewable
energy systems and technical specifications of energy systems was investigated. By mentioning the
hybrid floating renewable energy design example proposed in the “Sustainable Floating Urban Park
Model: The Case of Fethiye” doctoral thesis, evaluations were made in terms of the development of
floating energy installations in the coastal areas of Tlirkiye. As a result, suggestions for its applicability
in Tlrkiye’s coastal areas was presented.

2. Management Policies and Legislative Status of Floating Renewable Energy Structure Systems in
Turkiye

Tirkiye is a country dependent on foreign energy sources to meet its energy demand by approximately
74%. For this reason, the use of renewable energy resources is of great importance in Tirkiye (T.C.
Disisleri Bakanhgi, 2022). In accordance with the National Energy Policy framework adopted in 2017,
Tiirkiye has prioritised increasing domestic and renewable energy resources (Emeksiz & Findik, 2021).
By the end of 2022, production from renewable sources in Tirkiye constituted for 54% of the total
installed capacity (T.C. Disisleri Bakanhgi, 2022).

If floating renewable energy resources are examined at the scale of Tiirkiye; it is seen that resources
such as solar, wind, wave, tide, current have started to be utilised (Emeksiz & Findik, 2021). According
to the Tirkiye Solar Energy Potential Atlas, the average daily sunshine duration is 7.5 to 8.5 hours/day
and the average total radiation intensity is calculated as 4.18 kWh/m2-day (MGM, 2024; Emeksiz &
Findik, 2021). In terms of offshore wind energy potential, Tirkiye has a fixed 12 GW and floating 57
GW potential 200 km off the coast (ESMAP, 2019). Tiirkiye’s tidal energy potential is very low and the
current energy source is suitable in Canakkale and istanbul Straits, but it is not developed due to sea
traffic. Wave energy potential is estimated to be 28 GW for a coastal length of 2600 km, excluding the
Marmara region (Emeksiz & Findik, 2021).

Turkiye Ministry of Energy and Natural Resources plans to increase the share of renewable energy
sources such as wind and solar in total electricity production in line with its current capabilities and
the flexibility it may have in the coming period. Accordingly, the installed capacity is expected to
increase to 29.6 GW in wind energy (24.6 GW onshore, 5 GW offshore) and 52.9 GW in solar energy in
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2035 (Enerji ve Tabi Kaynaklar Bakanligi, 2022). However, these projections are not addressed due to
technological or economic barriers for marine-based resources such as waves, tides or currents.

In this direction, in Tlirkiye the Law No. 5346 on the “Law on Utilization of Renewable Energy Sources
for the Purpose of Generating Electrical Energy” aims to “Expand the utilization of renewable energy
sources for generating electric energy, to benefit from these resources in a secure, economic and
qualified manner, to increase the diversification of energy resources, to reduce greenhouse gas
emissions, to assess waste products, to protect the environment and to develop the related
manufacturing industries for realizing these objectives” (Yenilenebilir Enerji Kaynaklarinin Elektrik
Enerjisi Uretimi Amacli Kullanimina iliskin Kanun, 2005).

In the Regulation on the “Giines Enerjisine Dayali Elektrik Uretimi Basvurularinin Teknik
Degerlendirmesi Hakkinda Yonetmelik” dated 30/06/2017; “The procedures and principles regarding
the formation of the technical opinion to be given on the applications made based on solar energy in
order to ensure the effective and efficient use of solar energy in the production of electrical energy
have been determined” (Giines Enerjisine Dayal Elektrik Uretimi Basvurularinin  Teknik
Degerlendirmesi Hakkinda Yénetmelik, 2017).

In the Regulation on “Riizgar Kaynagina Dayali Elektrik Uretimi Basvurularinin Teknik Degerlendirmesi
Hakkinda Yonetmelik” dated 20/10/2015; “To ensure the effective and efficient use of wind energy in
electrical energy generation, to make technical evaluations of pre-licence or unlicensed electricity
generation applications made based on wind resource, to make technical evaluations of pre-licensed,
licensed or unlicensed projects whose technical evaluations have been concluded positively, the
procedures and principles regarding the issuance of the letter of conformity regarding the change of
coordinates, capacity increases and change requests regarding turbine technical specifications have
been determined.” (Riizgar Kaynagina Dayali Elektrik Uretimi Bagvurularinin Teknik Degerlendirmesi
Hakkinda Yonetmelik, 2015).

In order to increase the use of renewable energy in Turkiye, the Yenilenebilir Enerji Destekleme
Mekanizmasi (YEKDEM), support for domestically manufactured components used in facilities
generating electricity from renewable energy sources (Yerli Aksam), and competitions to determine of
Yenilenebilir Enerji Kaynak Alanlari (YEKA) are implemented (Albayrak, 2024).

Accordingly, the purpose of the “Yenilenebilir Enerji Kaynak Alanlari Yonetmeligi / YEKA Regulation”
dated 09/10/2016 is “to use renewable energy resources effectively by creating renewable energy
resource areas in public and treasury real estates and privately owned real estates, to realise
investments rapidly by allocating these areas to investors, to ensure that advanced technology
components used in electrical energy generation facilities based on renewable energy resources are
produced domestically or procured domestically, and to contribute to the transfer of technology”
(Yenilenebilir Enerji Kaynak Alanlari Yonetmeligi, 2016). Within the scope of the Regulation, capacity
allocation competitions are held on the areas called YEKA (KGtikcl & Yalili, 2022).

However, in the Law No. 5346 and YEKA Regulation, the areas declared as YEKA are defined as “public
and treasury territory and immovables subject to private ownership”. In this context, it is seen that the
areas declared as YEKA refer to onshore installations (Kutikcl & Yalili, 2022). For this reason, in the
Law on the“Maden Kanunu ile Bazi Kanunlarda Degisiklik Yapilmasina Dair Kanun” dated 02/05/2024
and in the title of Article 6 of the Coastal Law No. 3621 the phrase “in the sea” was changed as “in
water areas”. At the same time, the phrases “Renewable energy production plants can be established
in seas, dam lakes, artificial lakes and natural lakes declared as renewable energy resource areas by
the Ministry of Energy and Natural Resources, excluding reservoirs and wetlands where drinking water
is supplied and coasts and shorelines within the scope of this Law, without making a zoning plan” were
added (Maden Kanunu ile Bazi Kanunlarda Degisiklik Yapilmasina Dair Kanun, 2024).

In Tirkiye, domestic and renewable energy resources are more than sufficient to meet the country's
needs in terms of electrical energy generation, provided that the right policies are followed (Kutiikc
& Yalli, 2022). In this regard, studies are ongoing to reduce external dependency on energy, increase
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the use of local resources and increase the share of renewable energy resources (T.C. Disisleri
Bakanhgi, 2022).

In the Strategic Plan 2024-2028 of the Ministry of Energy and Natural Resources, 7 objectives and 31
targets were determined with the principle of sustainability and nationality for the increasing need for
energy and natural resources, and 113 performance indicators were established for these targets. It is
envisaged to increase the share of electricity generation based on renewable energy resources in total
generation from 43% to 50%. In order to utilise offshore renewable energy resources in this direction,
strategic decisions were taken stating that studies should be carried out for the installation of
renewable energy plants such as offshore wind power plants and floating solar power plants (Enerji ve
Tabii Kaynaklar Bakanhgi, 2024). In this regard, it is also seen that Turkey has begun to make political
decisions to increase floating renewable energy installations.

3. Technical Specifications for the Design of Hybrid Floating Renewable Energy Structure Systems

The energy required for coastal settlements, public areas, or coastal parks in Turkey's coastal areas can
be met from modular floating renewable energy structures that are compatible with the coastal edge
line and have high aesthetic quality. In this respect, floating carrier foundation structure design and
renewable energy system technical details were analysed. In addition, the floating energy power plant
developed as a proposal in the “Sustainable Floating Urban Park Model: The Case of Fethiye” doctoral
thesis study was given as an example.

3.1. Design concept and principles of floating renewable energy foundation structure system

It is important that floating renewable energy foundation system remain stable on the water and and
do not hinder energy production efficiency. In this respect, the building materials used should be
durable, long-lasting, recyclable and have features that minimise environmental problems.

When the materials used in the design of floating foundation structure are analysed, although
regarding durability and stability concrete has high-pressure strength, nevertheless it has low-tensile
one. Steel is implanted inside the concrete structure to reinforce the tensile strength. When the
concrete coating thickness is increased to prevent corrosion of the steel, the weight of the structure
also increases. For this reason, Fibre Reinforced Concrete applications are developing (EI-Shihy &
Ezquiaga, 2019).

Expanded Polystyrene Concrete floating structure designs combined with concrete and foam are
lightweight, stable and flexible to the movement of the structure (Koekoek, 2010). At the same time,
it is environmentally friendly, has zero carbon footprint and supports sustainability features (Vu, 2016).
In this respect, it is preferred more in floating foundation structures.

Other factors to be taken into consideration when determining floating renewable energy structures
are listed below.

e Floating renewable energy foundation structures are in constant movement in the wave loads
marine environment. This situation reduces or changes the energy production (Claus & Lépez,
2022). Therefore, the floating structure must be able to remain stable and ensure structural safety.

¢ Since floating energy structures are exposed to wind and wave loads, attention should be paid to
corrosion when selecting the construction materials (Claus & Lopez, 2022). Waterproof concrete
and steel with appropriate standard properties should be used to prevent corrosion of steel
reinforcement in concrete.

e Considering natural and environmental factors, the materials used should have ecological
properties and should not contain environmental pollutants. In this respect, sustainable building
materials with high recycling rates should be preferred.

e The use of local materials should also be considered in order to reduce the cost of floating energy
structures.
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In the doctoral thesis study titled Sustainable Floating Urban Park Model: The Case of Fethiye, the
floating power plant concrete foundation structure system was designed in a hexagonal form with a
center hollow in order not to block the sunlight required for underwater ecosystems. EPS foam filled
concrete columns with a diameter of 150 cm and a length of 400 cm were placed at the corners of the
floating structure in order to increase the buoyancy and to keep the module balanced in the water.
The column length was determined by considering the wind turbine height (500 cm and 1000 cm).
These columns were placed on the base of the main body consisting of 150 cm high EPS foam filled
concrete material. The six columns were connected to each other from top and bottom with steel
connection elements. A cross connection was provided between all opposing columns and the centre.
Natural looking laminated wood was used as the covering material on the upper part (Table 1).

Table 1. Example of floating renewable energy foundation structure design

:./ /%\

Foundation structure area 205 m? Hexagonal steel column connection
Main body 150 cm Cross steel column connection
Foundation sub-column 150 x 400 cm Centre steel column connection

In order to keep the modules stable under the effect of waves and to prevent displacement, they were
connected to the underwater concrete blocks with a steel anchor system.

3.2. Technical specifications of floating renewable energy systems

The hybrid use of renewable energy systems installed on floating structures provides better results in
different climatic conditions. In this respect, solar energy, wind energy and wave energy are emerging
as technologies that are being used in hybrid use (Habibi, 2015).

Floating solar energy is generally limited to inland water bodies such as lakes, ponds or hydroelectric
dam reservoirs that do not have wave motions. The float consists of the PV modules and their
supporting system, which supports the weight of the modules and transmits the stresses on the float,
electrical equipment, mooring and anchoring elements (Oliveira-Pinto & Stokkermans, 2020).

Wind energy is divided into two types according to the rotation axes of the turbines: horizontal axis
and vertical axis. Horizontal axis wind turbines are systems that have high noise generate and can cause
negative environmental effects. Vertical axis wind turbines are easy to manufacture and install,
produce less noise and can operate in omni-directional winds. In addition, vertical turbines can
generate electrical power at low wind speeds and create more cost-effective performance (Rajpar, Ali,
Eladwi & Bashir, 2021).

Since wave energy is affected by wind pressures and physical conditions, wave height, wave length
and wave period determine the energy to be obtained. Therefore, electricity generation with wave
energy differs from other renewable energy sources. In general, wave energy converters are divided
into three categories as oscillating water column, overtopping devices and wave activated bodies
(Amir, Sharip, Muzanni & Anuar, 2016).

In the doctoral thesis study titled Sustainable Floating Urban Park Model: The Case of Fethiye, the
solar, wind and wave energy systems were used considering the carrying capacity of the floating
structure. For the solar energy panel, 380 W, high nominal power and monocrystalline 72-cell panel
system of Anchor by Panasonic was preferred (Anchor by Panasonic, 2022). Since wind energy is an
important input in renewable energy production, a vertical axis Senwei Energy Technology wind
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turbine with high nominal power was used (Senwei Energy Technology, 2022). Two different mast
lengths of 500 cm and 1000 cm were determined in order to benefit optimally from the wind angle
and the turbine placement was positioned so as not to block the wind angle. For the wave energy
converter, a floating two-body, multi-point, wave absorber converter described in Guo et al. (2022)
was preferred. Since no system suitable for the size of the floating structure and providing energy
calculations was found in the literature, the WaveStar C6-600 kW model wave energy converter
(WaveStar, 2022) was used scaled down to 1:10, to cover the surroundings of the floating structure.
However, an approximate value was taken as a suggestion for wave energy calculation. Technical
details of solar, wind and wave energy company products are shown in Table 2.

Table 2. Solar, wind and wave energy company product features used on the floating renewable energy

structure
SOLAR WIND WAVE
. . Diameter of
Feature Monocrystalline | Rotor diameter 4m 600 cm
the float
Weight 22.5 kg Rotor weight 460 kg :::‘gth of steel 1200 cm
Cells 72 Wing length 4m Maximum 20m
water depth
. 1985 x 1003 x 40 | Commissioning Maximum
Panel size . 2 m/sec . 8m
mm wind speed wave height
Nominal 380 Wp Nominal power 10 kW Nominal power 30 kW
power

In the doctoral thesis study titled Sustainable Floating Urban Park Model: The Case Of Fethiye, the
power values of the hybrid floating energy plant were calculated approximately. The total power
calculations of solar, wind and wave energy systems are given in Table 3.

Table 3. Total power calculations of solar, wind and wave energy systems

S —
/
———© (d \
Solar Energy Wind Energy
Type PV Type Darrieus Savonius
Power 380 Wp Power 10 kW
Number 528 Number 46
Total Installed Power ~ ~200 kW Total Installed Power 460 kW
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Wave Energy

Hybrid Power Plant

Type Reciprocating Converter Solar energy TIC 200 kw
Power 1 kw Wind energy TIC 460 kW
Number 206 kW Wave energy TIC 206 kW
Total Installed 206 kW

Capacity (TIC) TOTAL 866 kW

As a result of the approximate power calculations obtained regardless of the ambient conditions, a
total value of 866 kW was reached. However, since the floating energy structure was developed as a
proposal, energy potential calculations were not performed.

4. Evaluation and Discussion of Hybrid Floating Renewable Energy Plant Example

Floating energy structures can be implemented in protected coastal regions or partially sheltered
waters and offshore areas (Martinez & Iglesias, 2024). Coastal areas and the open seas provide the
large area utilization needed for renewable energy production and support sustainable energy
production. Floating energy systems have many environmental, economic and technological
advantages in coastal areas.

Floating energy structures have advantages such as preventing land loss and deforestation (Bulut et
al., 2018; Diinya Bankasi Grubu, ESMAP & SERIS, 2019; Senli, 2023), preventing soil pollution and
erosion, preventing damage to bird migration routes and ambient creatures, reducing ecological
destruction (Ferrer Gisbert, Ferran Gozalvez, Redén Santafé, Ferrer Gisbert, Sdnchez Romero &
Torregrosa Soler, 2013), obtaining relatively lower ambient temperature required for photovoltaic
systems (Ferrer Gisbert et al., 2013; Bulut et al., 2018; Claus & Lépez, 2022; Senli, 2023). These
advantages are important factors for the development of floating energy systems and increasing their
application areas.

In this respect, evaluations were made regarding the foundation structural features, energy systems
and sustainability dimensions in terms of the development of hybrid floating renewable energy
structure systems in the coastal areas of Tirkiye.

Evaluation and discussion of the floating foundation structure findings:

Floating structures are functional and can be constructed easily and quickly (Kizilova, 2019).
Additionally, it has an easy transport feature (Huang et al., 2023). In this respect, the fact that floating
energy systems consist of modular structures provides easy installation, relocation and transportation
(Kizilova, 2019).
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Sea water causes damage to the durability and functionality of floating structures, photovoltaic
systems and electrical equipment. Therefore, it is necessary to take anti-corrosion measures and
determine the appropriate structural form (Claus & Ldpez, 2022; Huang, Tang, Chen, Chen & Jiang,
2023). The floating renewable energy carrier base structure is made of EPS foam filled concrete
material, which is also mentioned in different literature applications, and is one of the materials that
will reduce the corrosion threat (EI-Shihy ve Ezquiaga, 2019; Amphibious Houses, 2021; Engineered
Foam Products, 2021; STYRO EPS, 2021).

Land reclamation implemented to obtain land area in coastal cities with narrow coastlines creates high
costs for national economies (EI-Shihy & Ezquiaga, 2019). However, the installation of energy systems
on floating modular structures significantly reduces the cost and prevents the change of coastal form.

Floating energy structures do not require site preparation (Diinya Bankasi Grubu et al., 2019). In this
respect, the development of floating energy structure systems facilitates their integration into
Tiirkiye’s coastal areas.

Evaluation and discussion of the hybrid energy systems findings:

It is possible to generate energy from solar, wind, waves, currents and tidal conditions with different
floating energy systems (Chen & Wu, 2024). With a hybrid floating power plant using solar, wind and
wave systems, the sustainability of energy production becomes possible in all climatic conditions.

Floating energy installations make it possible to generate clean energy on existing water resources
without causing any loss of agricultural or forest land in offshore environments (Claus & Lépez, 2022;
Senli, 2023).

The installation of onshore solar panels can damage valuable land that can be used for agriculture,
mining, tourism and other activities (Huang et al., 2023). Floating PV systems prevent land use
conflicts, provide an innovative and sustainable approach.

Floating photovoltaic structures significantly reduce evaporation by reducing the water surface
temperature (Huang et al., 2023). In this respect, the development of floating energy structure systems
contributes to the improvement of the environment by preventing evaporation in water resources.

The cooling effect of water ensures PV systems operate more efficiently (Oliveira-Pinto & Stokkermans,
2020; Claus & Lépez, 2022; Huang et al., 2023; Martinez & Iglesias, 2024). Thanks to the development
of floating energy structures, energy performance increases compared to land installations.

Floating photovoltaic systems are difficult to clean and maintain, so malfunctions may occur within the
system (Huang et al., 2023). The installation of PV systems on floating structure modules offers easier
maintenance and cleaning.

The greater flexibility and scalability of offshore wind energy increases energy efficiency and reduces
environmental impact compared to onshore installations (Hong, McMorland, Zhang, Collu & Halse,
2024). In this way, visual and noise distractions are eliminated.

Floating offshore wind turbines experience more severe environmental loads than fixed offshore wind
turbines (Hong, 2024). The use and positioning of wind turbines suitable for the size of the floating
structure reduces the environmental loads.

Evaluation and discussion of the floating energy structures’ sustainability aspects:

Floating energy systems create 5% less environmental impact than fossil resources and generate
energy by protecting underwater reservoirs (Kizilova, 2019). Thanks to the power to be generated from
the floating energy structure, a solution for efficient and sustainable energy production suitable for
environmental conditions is provided.

If the application dimensions of floating energy systems are studied by the relevant disciplines, it will
be easier to integrate them into the coastal areas of Tirkiye. In this way, renewable energy production
that is integrated with coastal ecosystems and considers environmental sustainability is possible.
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The production of floating energy structures for coastal areas allows the energy required to be met
independently of the grid. Thus, by supporting economic development in coastal areas and increasing
the use of renewable energy resources, Tirkiye’s full independence in energy supply is contributed.

At the same time, it is expected that the carbon footprint will be significantly reduced if the application
areas are increased throughout Tirkiye.

5. Conclusion and Suggestions

Renewable energy sources are important technologies that provide solutions to the global warming
problem. Due to the effects of the global climate crisis, there is a significant growth in land installations
of solar and wind energy in the world. However, the scarcity and high price of available land needed
for renewable energy installations in coastal cities constitute an obstacle to expansion in coastal areas
(Martinez & lIglesias, 2024). In this context, offshore or nearshore environments provide large area
utilisation for renewable energy production and emerge as an alternative (EI-Shihy ve Ezquiaga, 2019;
Martinez & Iglesias, 2024).

While a large portion of energy production in Tlrkiye comes from fossil resources, floating solar power
plant applications on dam lakes are also frequently encountered today (Senli, 2023). The fact that
Tirkiye is surrounded by seas on three sides and there are densely populated urban settlements in
coastal areas indicates that renewable energy generation should be increased on the seas as well.
However, Tirkiye's coastal areas generally have narrow borders and the open lands needed for
renewable energy installations are insufficient. For this reason, in coastal areas with intensive energy
consumption, energy needs are generally met from the grid, increasing public costs. However, the
production of different types and sizes of hybrid floating renewable energy technologies and
establishing relations them with coastal areas will support Tirkiye’s green energy generation and
facilitate the achievement of sustainability goals.

As a result, hybrid floating renewable energy structures are necessary to meet the energy needs in
Turkiye’s coastal areas, as they will minimise environmental damage and provide sustainable energy
supply. At the same time, it creates advantages that play an important role in reducing Tirkiye's
ecological footprint, provide coastal cities with a new added value and identity in terms of energy,
increase social environmental consciousness and awareness, and contribute to the economy. At this
point, new decisions are being made in the legislation regarding offshore installations in our country
and strategic targets and goals are being determined in energy generation. However, since there are
no hybrid combinations of floating energy systems in Tirkiye today, it is necessary to study the
developments and innovative solutions in floating renewable energy technology in the future. In order
to increase the applicability of floating energy systems for Tirkiye, the following recommendations
should be considered.

e Hybrid renewable energy systems should be decided by taking into account factors such as Tiirkiye’s
climatic characteristics, environmental conditions and social dimensions.

e Sustainability criteria should be taken into consideration when determining the material use,
structural form and size of floating energy structure modules.

e Numerical analysis methods should be developed for optimum location selection of floating energy
structures.

e Cost reports should be prepared as an example for future studies.

e R&D and scientific activities should be carried out for the development of floating renewable energy
structures.

e Inorder toincrease its use in coastal areas of Tirkiye, all design and implementation stages should
be detailed in the laws and regulations.
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Abstract

The historical development of transportation, dating back to the pre-recorded history, began primarily with the
people’s access to resources. Later, it diversified with the addition of different modes of transportation, and
gained its modern definition of the movement of people, goods and services for a purpose. Development in
transport is directly proportional to the level of development of societies, given globalizing world and economy of
today. In this context, the main focus of the study is the airport operations, having become one of the main sectors
of major economic size in the world, which involve or integrate with almost all modes of transportation (air,
waterway and land transportation). Within the scope of the study, the current status of the modes of
transportation at Sabiha Gékgen Airport, the second largest airport in Turkey, was identified and the problems
encountered in these modes of transportation were addressed. As a result, proposals were presented for the
challenges encountered in the integration of all modes of transportation and their individual setting-up.

Keywords: Airport operations, integration, transportation, modes of transportation.

Uluslararasi Havalimani Isletmelerinde Ulasim Tiirlerinde Yasanan
Sorunlar ve Coziim Onerileri; Sabiha Gok¢en Havalimani Ornegi

0z

Kayith tarihten 6ncesine dayanan ulasimin tarih icerisinde gelisimi, éncelikle insanlarin kaynaklara ulasimi ile
baslamis, sonrasinda ¢esitlenerek farkl ulasim araglari da eklenmis, modern dénemde insanlarin, mallarin ve
hizmetlerin bir amag¢ udgruna yer degistirmesi tanimina uygun nitelige déniismistiir. Ulasimdaki gelismislik,
gliniimiizde kiiresellesen diinya ve ekonomi dikkate alindiginda toplumlarin gelismislik derecesi ile dogru
orantilidir. Bu noktadan hareketle, diinya (izerinde baslica ekonomik biiyiikliige sahip bir sektér durumuna erisen
ulasimin neredeyse tiim tiirlerini (havayolu, su yolu ve kara ulasim) icerisinde barindiran veya bu tiirler ile entegre
olan havalimani isletmeleri bu ¢alismanin ana konusunu olusturmaktadir. Calisma kapsaminda Tiirkiye’nin 2.
biiyiik havalimani olan Sabiha Gék¢en Havalimani’nda yer alan ulasim tiirlerinin mevcut durumlari tespit edilerek,

bu tiirlerde yasanan sorunlar ele alinmistir. Sonug olarak tiim ulasim tiirlerinin kendi icerisindeki entegrasyonu ve
miinferit olarak tesisinde yasanan sorunlara yénelik ¢éziim 6nerileri sunulmustur.

Anahtar kelimeler: Havalimani isletmeleri, entegrasyon, ulasim, ulasim tiirleri.
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1. Introduction

Transportation is one of the main factors of development as well as indicating the level of economic
development of countries. From the beginning of humanity to the present day, transportation has
been a necessity to meet basic needs and also a phenomenon for the masses to have access to goods
and services. There are three main modes of transportation, and air transportation, the most high-tech
of them, is the main subject of the study.

Air transportation, which enables reaching long distances in short periods, is seen as an attractive
option due to the increasing comfort, reliability, and speed provided by its services and advancing
technology. So much so that a growing airline network has formed worldwide. Throughout the day,
thousands of airplanes participate in air traffic globally, transporting passengers and cargo (Arabaci,
2010). Air transportation is also rapidly developing in our country. According to data from DHMI, there
is an increase in the number of people preferring air travel in our country. For places without airports,
travelers journey to the nearest airport and continue by road transfer. To promote the proliferation of
air transportation in our country, the number of airports is increasing. The number of flight points in
our country increased from 26 in 2003 to 58 by 2019 (SHGM a, 2019). The increase in airports not only
facilitates transportation but also provides employment to the region where they are located (Erdogan
& Ercoskun, 2021).

While air transportation is covered within the scope of the study, the other modes of transportation
required for this service are also examined, and airport operators, which integrate all these modes of
transportation, are scrutinized.

The study focuses on the sample of Sabiha Gokgen Airport in examining the modes of transportation
at the airport operations. Problems encountered during the development of modes of transportation
at the airports and further problems in their integration were addressed.

The study presents problems related to transportation in Airport Operations, which covers almost all
modes of transportation, and solution proposals to these problems.

1.1. Overview of the Concept of Transportation

Transportation is a word of Latin origin, formed by the combination of “trans” (from one place to
another) and “portare” (to carry). In English, transportation is also expressed with the word
“transport”. In Ottoman Turkish, it corresponds to the words, “miinakale”, “minakalat”, “muvasala”
(inservient, intermediary), and nowadays, it is expressed with the words “ulasim”, “nakliye” and

“tagimacilik” in Turkish (Timertekin, 1987).

The history of transportation dates back to times even before recorded history. Initially, people formed
footpaths and routes with their desire to hunt animals to meet their food needs. As civilization
progressed, agricultural activities and settled life began to emerge. This led to the formation of routes
between settlements. In fact, we can consider these routes as the prototype of modern highways.
Later on, humans started to use animals as pack animals, which were pivotal in transportation, and
interestingly, transportation still relies on animal power in underdeveloped regions. However, when
thinking about transportation in the modern sense, it's essential to consider the Industrial Revolution,
which began around 150-200 years ago. The Industrial Revolution, the defining epoch of humanity,
brought about entirely new effects on societies, shaping people's lifestyles, expectations, consumption
patterns, and so forth. Modern transportation began with the replacement of human power by
machines. The mass production and travel of goods and services constitute the fundamental factors
of modern life, and thereore, the development in these factors can only be possible through the
advancement of transportation (Kadiyali, 2016).

Today, the level of development of a society is also measured by the progress in transportation. In
other words, the development in transportation forms the dynamism of social development. It is well
known that the discovery of railways significantly contributed to the modernization of the
transportation system. Although transportation in its modern sense started with the discovery of
railways during the Industrial Revolution, motor vehicles also emerged during this era and established
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the automobile as a cornerstone of the economy with its production, fuel, and various other aspects.
It can be said that thanks to such developments, the concept of modern transportation emerged
entirely during this era (Akin & Sultanoglu, 2006).

The traditional purpose of transportation is to enable people to access goods and services.
Transportation is a widely provided service, similar to other public services. It plays a crucial role in
various aspects such as economy, utilization of natural resources, the quality and preservation of goods
and services, acceleration of agricultural development, tourism, defense, meeting strategic needs,
managing vast areas, disaster management, and so on (Zimmerman, 2012).

Transportation is affected by crisis situations, but at the same time, it has the ability to cope with them.
While some of the numerous dangers present in daily life affect transportation and its users, others
can lead to different outcomes (Zimmerman, 2012).

Today, transportation is not only a field of science but also an indispensable primary infrastructure for
all sectors. It has become a sector with significant economic importance worldwide due to the
economic value it creates. As civilization advanced and inventions proliferated, people began to move,
and besides this movement of people, goods produced in one place were also transported to entirely
different locations along with people (Dogan, 2015).

1.2. Modes of Transportation at the Sample of Sabiha Gokcen Airport

The Advanced Technology Industrial Park and Airport Project (ITEP) was planned as a development
project aiming to create a dynamic, scientific, technological, and, more importantly, local
infrastructure for economic growth, technological development, and global competitiveness, involving
the commercialization of technology through effective public and private sector investments (ARUP,
2008). The project, which began in 1987 with the expropriation of the necessary areas and construction
works, consists of three main components: an airport, a technopark, and aviation maintenance repair-
overhaul centers. A total of 1301 hectares of land were expropriated for the ITEP project, and, the
construction of Sabiha Gokgen Airport, one of its most significant elements, was completed in 2000,
and the airport is opened to passenger and aircraft traffic in 2001 (SSB, 2024)

1.2.1. Air transportation

When Sabiha Gokgen Airport opened in 2001, it served only to 47,000 passengers. Until 2005 when
Pegasus Airlines was acquired by Esas Holding and began to use this airport as a main base for
scheduled flights, unscheduled private (charter) flights were conducted during this period (HEAS a,
2024) (Figure 1).

e

Figure-1. Sabiha Gokcen Airport (2001-2009) (Google Earth Image, 2001)
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With the commencement of scheduled flights in 2005, it was anticipated that the existing terminal
structures would be insufficient due to steady growth. Therefore, in 2007, when the annual passenger
count reached approximately 4 million, a build-operate-transfer (BOT) tender was held for the New
Terminal and Ancillaries project. The newly established infrastructure capacity quickly filled up due to
the increasing demand (Figure 2).

Figure-2. Sabiha Gokcen Airport (2009) (Google Earth Image, 2009)

The New Terminal Building and Ancillaries project was opened in 2009, and since then, significant infrastructure
investments have been made at the airport to increase its aircraft and passenger capacity. These
investments include additional aircraft parking areas, rapid exit taxiways, and an additional dock block.
(SHGM b, 2009)

The construction of the Second Runway project, which began in 2012, was completed and the runway

opened on December 25, 2023. This eliminated capacity issues on the air side of the airport, and the

terminal capacity, where passenger services are provided, became a bottleneck. As a result, work for

a new terminal (Terminal Ill) has begun to address this issue (Figure 3).
S T —

Figure-3. Sabiha Gokcen Airport (2023) (Google Earth Image, 2023)
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The rapid and record braking growth of the passenger numbers can bee seen in Figure 4 and Table-1.

SABIHA GOKCEN AIRPORT PASSENGER
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Figure 4. Sabiha Gokcen Airport Number of Passengers Annually

Table-1. Sabiha Gokcen Airport Annual Passenger Numbers (DHMI)-2023).

istanbul Sabiha Gokcen Airport Number of Passangers Annually

Year Domestic International Total Change %
2023 17,661,416 19,368,589 37,030,005 A20%
2022 15,218,165 15,551,563 30,769,728 Ah24%
2021 16,122,988 8,845,773 24,968,761 A4T7%
2020 11,687,578 5,263,612 16,951,190 ¥-52%
2019 21,505,088 14,055,522 35,560,610 A4%
2018 22,514,048 11,619,569 34,133,617 A9%
2017 21,056,767 10,329,074 31,385,841 A6%
2016 20,196,261 9,471,592 29,667,853 A6%
2015 18,525,649 9,583,089 28,108,738 A20%
2014 14,955,571 8,539,075 23,494,646 A&27%
2013 11,928,074 6,593,688 18,521,762 A26%
2012 9,486,469 5,000,773 14,487,242 410.0%
2011 8,704,249 4,420,421 13,124,670 A17.3%
2010 7,435,158 3,694,314 11,129,472 A71.0%
2009 4,547,673 2,092,285 6,639,958 A52.3%
2008 2,764,856 1,516,337 4,281,193 A15.1%
2007 2,528,549 1,191,946 3,720,495 Ah27.6%
2006 2,153,561 762,893 2,916,454 A186.0%
2005 559,824 459,922 1,019,746 A315.2%
2004 10,323 235,278 245,601 A56.3%
2003 2,826 154,346 157,172 -
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1.2.2. Waterway Transportation
Maritime Transportation

DFDS Pendik Port, located just 12 km away from Sabiha Gokcen Airport by road, has been providing
transportation to Italy's Trieste Port since 1994. Air and maritime transportation, which play an
important role in freight and cargo transportation, is integrated at these points (Figure 5).

Figure-5. DFDS Pendik Port and Sabiha Gokcen Airport (DFDS, 2024)

Inland Water Transportation

IDO Pendik Ferry Terminal, located just 15 km away from Sabiha Gokgen Airport by road, has been in
operation since 1998. The terminal initially operated only between Tuzla-Pendik-Kartal-Kabatas-
Karakoy in the morning and evening. However, nowadays, it has become one of the busiest points
connecting Yalova to Istanbul via high-speed ferries. Additionally, Bostanci Terminal, which can be
integrated with buses, offers ferry services to both the Princes’ Islands and many other docks in
Istanbul (IDO, 2023). (Figure 6).

Figure-6. Pendik and Bostanci IDO Terminals and Sabiha Gokcen Airport (IDO, 2023)
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1.2.3. Land Transportation
Road Transportation

Sabiha Gokgen Airport is located between two main highways connecting to Istanbul: the 0-4 (TEM)
to the east and the D100 (E-5) to the west. It is easily accessible from the airport to these two highways
using the TEM-E5 link road.

Furthermore, the North Marmara Highway (O-7), opened at the end of 2020, also provides an
alternative route for accessing the airport (Figure 7).

The TEM highway is a toll road with three lanes and serves as the primary access route to the airport.
Access to the airport from the TEM highway is provided via the Sabiha Gokgen Airport cloverleaf
interchange on the TEM-ES5 link road, which has two lanes. Transportation provided from the two-lane
E5 highway on the west side of the airport also utilizes the same cloverleaf interchange.

Passengers can reach the airport using private vehicles, taxis, or public transportation (buses) via the
aforementioned highways.

SawKoop company operates the transportation from the airport to the city center by taxi.

For public transportation from the airport to the city center, the following IETT bus lines (10 lines) or
Havabus services are available.

Due to its location and catchment area, Sabiha Gékgen Airport serves not only to Istanbul but also to
Bursa, Izmit (Kocaeli), and Sakarya (Adapazari) provinces. Regular bus services from the airport to
these provinces, which are at a distance of 1.5-hour from the airport by road, have been provided
through mutual agreements with the local governments of these provinces. Ulagimpark (izmit) started
its passenger transportation services in 2016, followed by Burulas (Bursa) in 2017, and Havasak
(Sakarya) in 2020.

Additionally, since the opening of the new Istanbul Airport in 2019, shuttle services connecting the two
airports have been operated by Havaist.

In June 2023, bus services from Balikesir (BTTBUS) to airport have been started (Figure 8).
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Figure-8. Bus Parking at the Airport (Google Earth Image, 2024)
Railway Transportation
Marmaray and Metro

Until 2022, Sabiha Gokgen Airport was accessible only by road. There are planned railway systems and
also construction works of some of them continue. Once completed, these lines will provide significant
alernatives for the transportation to and from the airport.

The initial planning was made for connecting Marmaray to both Atatlirk and Sabiha Gokgen Airports
based on a conceptual project prepared by Dogan Engineering and Consultancy company for the
General Directorate of Railways, Harbors, and Airports Construction (DLH) Marmaray Regional
Directorate in 2005.

In 2008, the status of the railway network was as follows:

e To the southwest of Sabiha Gokgen lies Marmaray, Istanbul's main railway line, extending in
east-west direction and connecting Ankara to Istanbul.

e The Kadikoy-Kartal M4 metro line, located on the Asian side of Istanbul and under construction
along the E5 highway, connects the west and east on the Anatolian side.

e The Pendik-Sultanbeyli metro line, for which project studies are ongoing by Istanbul
Transportation Inc., aims to connect the airport to the Kadikoy-Kartal metro line and
Marmaray.

DLH conducted project studies for another metro line which would directly connect the airport to
Marmaray, preferably at grade. This line, along with a branch from Marmaray to Ataturk Airport, would
ensure the medium to long-term connection of Sabiha Gokgen Airport to Atatiirk Airport via a rail
system.

The relevant authorities, DLH and Istanbul Transportation Inc., conducted joint efforts for these two
significant projects.

The routes of the lines planned by the institutions are shown below (Figure 9).
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Figure-9. Rail Lines 2008 (ARUP, 2008)

In meetings held with officials from Istanbul Metropolitan Municipality (iBB) and Istanbul
Transportation Inc. in 2009, discussions were conducted regarding the location of the station to be
established within the airport for the Pendik-Sultanbeyli Line.

In meetings with DLH in 2010, it was stated that the Marmaray line would be considered independently
of the iBB project and its construction would also be carried out independently. Following ongoing
discussions, a solution was developed in 2014, which involved only the connection of the Kadikoy-
Kartal-Kaynarca metro line to Sabiha Gékgen Airport, with integration with the Marmaray project at
Pendik Station in the future (Figure 10).
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Figure-10. Rail Lines 2014 (DLH, 2014)

In 2014 and 2015, studies were conducted to determine the location of the station within the airport
premises, and a final decision was made on its current location. The decision-making process
prioritized minimizing the impact on airport operations while ensuring that passengers could reach the
terminal building in the shortest distance possible. Additionally, considering construction difficulties,
the most ideal location for the station structure was determined.

The Sabiha Gokgen Airport Metro Connection Line was opened on October 2, 2022 (Figure 11).
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Figure-11. Structure of Sabiha Gokgen Airport Connection Station of Kadikdy-Pendik Line 2021
(AYGM, 2021)

In the fourth quarter of 2019, Istanbul Metropolitan Municipality (iBB) commissioned project studies
for the extension of the CekmekoOy-Sultanbeyli Line to the airport under the project titled
"Implementation Project Work for the Veysel Karani-Sabiha Gékgen Airport Rail System Line and
Kurtkdy Depot and Sorting Area Rail System Line." A meeting was organized for this purpose. During
the evaluation, it was noted that there was no available space for an additional station considering the
ongoing metro connection works by AYGM in the existing terminal area and the operational
requirements of the airport. Additionally, it was mentioned in the same meeting that construction of
a new terminal was planned between the two runways after the construction of the Second Runway,
and it was requested to plan the route of the line accordingly to accomodate a station at this point
(Figure 12).

Figure-12. Veysel Karani — Sabiha Gokgen Airport Rail Line 2019 (I1BB, 2019)
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High-Speed Train

As part of the High-Speed Train Adapazari-Istanbul North Crossing project commissioned by the
Turkish State Railways (TCDD) to the SWS company, the first meeting regarding the Sabiha Gokgen
Airport connection was held in 2011. In January 2012, the first alternative settlement plan was
prepared and shared with all relevant institutions (Figure 13).
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Figure-13. High-Speed Train Adapazari-Istanbul North Crossing, 2012 (TCDD, 2023)

The station within the airport was initially designed to be situated at-grade on the fuel farm, where
fuel tanks that supply fuel to aircrafts are located. However, after assessments concluding that
implemention of this design was not feasible, efforts were made on alternative designs where the line
was planned entirely as a tunnel and the station was relocated underground. Following these efforts,
revision projects were prepared in 2015 (Figure 14).
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Figure-14. High-Speed Train Sabiha Gokcen Station, 2015 (TCDD, 2023)
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Following the analysis conducted by TCDD officials in the revision project, it was decided to abandon
the idea of routing the line through the airport due to a significant increase in costs. Instead, a decision
was made to establish the station at a location adjacent to the TEM highway to ensure integration with
the metro lines (Figure 15).

Figure-15. High-Speed Train Sabiha Gokcen Station Revision, 2017 (TCDD, 2023)

Pipeline Transportation

Sabiha Gokgen Airport has a branch of the NATO Pipeline, operated by the Ministry of National Defense
(MSB) and carrying fuel from the Tupras refinery. This pipeline was used to supply aircraft fuel to the
airport. However, due to security issues with the pipeline, its usage was terminated in 2016.

Following the closure of Atatirk Airport, an agreement was reached that the pipeline would no longer
be used for supplying aircraft fuel (Jet-Al). As a result, the supply of fuel from the main pipeline was
completely discontinued (Figure 16).

T

Figure-16. Fuel Supply Pipeline (HEAS, 2001)
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There is a fuel hydrant line extending from the airport to the aircraft parking areas, where aircraft
refueling takes place. The fuel hydrant line is configured as a dual pipeline, present in all parking areas
to ensure the most efficient and safest refueling operations (Figure 17).
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Figure-17. Fuel Hydrant System in the Passanger Apron (HEAS, 2014)
2. Material and Method

The first part of the study was dedicated to the literature review about the concept of transportation.
The research method chosen was qualitative, specifically interpretive, focusing on evaluating the
meaning and presence of a phenomenon. The phenomenon examined in the study was the modes of
transportation present in international airport operations. The analysis primarily focused on assessing
the problems encountered, especially integration, during the planning and construction of these
modes of transportation.

Among qualitative methods, descriptive analysis was adopted. A literature review on concept of
transportation was carried out.

Secondary Data was employed for gathering data related to the airport in the study,. Secondary data
refers to information collected and stored regularly and in an ongoing manner by governments or
private enterprises. The data were obtained from the tasks, meetings, and correspondences conducted
during the researcher’s tenure at the airport.

3. Findings and Discussion (Problems Experienced in the Modes of Transportation at Sabiha Gokcen
Airport)

3.1. Air transportation

The main source of the problem in slot allocation procedures lies in the fact that the hourly airport
capacity is planned, approved, and implemented by a single authority. The General Directorate of State
Airports Authority (DHMI) is responsible for air traffic and manages both the airport capacity and slot
allocation. Airport capacity is not solely related to airspace management but is also directly associated
with the physical conditions of the airport and the policies of airlines. Additionally, the hourly capacity
is a crucial commercial issue for the stakeholders of the airport. Therefore, it is necessary for the hourly
capacity to be planned jointly by the airport authority, the main airline using the airport, and the
authorities providing air traffic control, and then submitted to the authority for approval, as in
European countries.

It is considered that the fact that the Second Runway project, which was planned as the main solution
to the capacity problem mentioned above, has not been completed since 2012, the coordination
problems and administrative issues experienced during the process need to be further analyzed in a
separate study.
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3.2. Land Transportation
Road Transportation

The total traffic capacity around the airport appears to be sufficient to meet the estimated demand.
However, it has been identified that there may be potential problems at several points by the year
2028. The following images depict areas with transportation issues.

The location and number of toll booths at the Kurtkdy exit of the 04 (TEM) highway have been
observed as problematic. It is necessary to increase the number of these toll booths at this exit and/or
redirect traffic to the next toll booths (Orhanlh).

This problem tried to be addressed by removing the tool booths and installing Free Passage Automatic
Payment System in 2024. However, this solution led to traffic junction along the right lane of highway
(Figure 18).

Figure-18. Kurtkdy Toll Booths (Google Earth Image, 2023)

The speed of the trumpet interchange at the end of the airport approach road is quite low. If deemed
necessary, increasing the radius of the trumpet could provide a solution to increase the capacity of the
interchange (Figure 19).
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Figure-19. Trumpet Interchange (Google Earth Image, 2023)

The two-lane security entrance at the airport entrance will pose problems in the long-term. It may be
necessary to increase its capacity by adding extra lanes to accommodate future traffic expectations
(Figure 20).

Figure-20. Main Entrance of the Airport (Google Earth Image, 2024)

The solution to the findings regarding road transportation mentioned above can be achieved through
the collaborative efforts of multiple institutions. The access roads to the airport are under the authority
of the General Directorate of Highways, while the area beyond the main entrance falls under the
responsibility of the airport. Therefore, it is necessary for these institutions to ensure proper
coordination. On the other hand, it is also observed that an upper scale Transportation Master Plan,
where solutions to the identified and potential future problems are planned, should be prepared in
coordination with the relevant institutions.

Railway Transportation

Due to the lack of coordination between institutions inadequate and planning throughout the process,
there was a discussion about bringing two separate lines into the airport premises. However,
ultimately, it was agreed upon to integrate both the metro and Marmaray with a single line. This
process not only resulted in a waste of time and resources but also, due to the absence of a clear
project for the rail system before the BOT project, the station could not be constructed directly under
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the terminal structure, which was the most ideal location. Instead, due to the foundation piles being
installed in the ground during terminal construction, the station structure could only be positioned a
certain distance away from the terminal building. It is deemed necessary for both local and central
administrations to jointly address rail system projects in coordination, and plan for both the present
and the next 20 years using common sense.

4. Conclusion and Suggestions

Transportation systems are crucial components of modern societies, facilitating economic activities,
social interactions, and mobility. Transportation can be briefly defined as the movement of people,
goods, and services for a purpose, and airports are indispensable infrastructures for transportation
with the adoption of the global economy and the inclusion of the most valuable asset, the concept of
time.

Airports are autonomous areas subject to national and international regulations, encompassing
various modes of transportation.

Being subject to the Civil Aviation Law No. 2920 independently of zoning laws, airports require
collaboration with numerous public institutions and private sector stakeholders due to the multiple
modes of transportation they accommodate. Locally, they may span multiple municipal boundaries
and directly influence numerous municipalities in terms of zoning, particularly due to the necessity of
height restriction plans for flight operation safety, which are essential for aviation.

The inadequacy of sequential planning in our country, along with the rapid urbanization driven by
infrastructure and superstructure needs, leads to integration problems in modes of transportation.

While airports may prepare their own master plans internally, these plans need to be shared with all
relevant institutions at a higher level to ensure collaborative planning, particularly in infrastructure-
related areas, primarily transportation.

Transportation spans diverse disciplines, from engineering and urban planning to economics and
environmental science. Advances in technology, coupled with effective policy interventions, are
essential for creating sustainable and inclusive transportation systems. Future research should focus
on integrating technological innovations with robust policy frameworks to address emerging
challenges and opportunities in transportation (Forum, 2020)
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