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Abstract

The protection of nature and the environment, the preservation of the diversity of ecosystems without jeopardizing their integrity,
and their sustainable development are important for sustainability. The Acarlar Floodplain is an extraordinary tourism and
recreation area in terms of its ecological and landscape features. In the Acarlar Floodplain, which has recently become an
important tourist destination, it is important to determine the attractions for daily recreation without neglecting the
conservation value. The aim of this study is to identify suitable areas for hiking and birdwatching in the region using the weighted
overlay method. The results show that most of the region is restricted areas for targeted activities, especially birdwatching, due
to the different conservation status of Acar Longoz. The 1st degree suitable areas for hiking activities cover 226 ha and 4169 ha
fall under the 2nd degree suitable category. The 1st degree suitable areas for birdwatching cover 16 ha, while the 2nd degree
suitable areas cover 487 ha. The results provide essential inputs and an exemplary scientific methodology for the development of
the current ecotourism project and wetland management plans.
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1. Introduction

The area protection practice aims to conserve the geographic context for various purposes such as scientific
research, nature education, and protection of natural and cultural values. The idea of protecting nature in
a recreational sense has been discussed since the middle of the 20th century (Zasada, 2011). In terms of
their natural characteristics and recreational potential, protected areas provide a unique environment
where people can do sports, relax, spend their spare time, and renew physically and spiritually (Caner,
2007; Eagles & McCool, 2002). Accordingly, natural environments have become highly preferred
recreation and tourism destinations (Andkjeer & Arvidsen, 2015; Ghorbanzadeh et al., 2019).

Spatial restrictions can cause problems when planning recreational activities in protected areas, as
protected areas generally aim to protect the natural environment. Therefore, recreational activities are not
allowed or are restricted in certain areas (Hammer, 2016). These restrictions can limit the use of certain
areas and make planning more difficult. If the protection of the natural environment is not adequately
considered when planning recreational areas, shortcomings such as neglecting the protection of the
natural environment (Sun & Wang, 2024), assessing environmental impacts, failing to manage visitor
density, and failing to promote sustainable use (Farrell & Marion, 2002) can lead to problems such as
habitat degradation, overexploitation of natural resources, and loss of biodiversity (Mora & Sale, 2011;
Ayyad, 2003; McNeely, 1994). At the same time, failure to effectively manage visitor density in protected
areas can lead to problems such as pollution, damage to wildlife, and overexploitation of natural
resources, particularly in popular areas (Farrell & Marion, 2002).

Water bodies and forests make the protected areas even more attractive, providing psychological relief to
the visitors (LOpez-Mosquera & Sanchez, 2011). Recreational activities in and around water in the last 30
years are among the most preferred activities in many countries (Jenkins & Pigram, 2005, Mimbs et al.,
2020). The research of Komossa et al. (2018) in the Netherlands and Switzerland, conducted by analysing
photos, shows that people highly prefer water-related features. Howley (2011) study of landscape
preferences in Ireland indicates that the public prefers areas around water. Another study in Sweden
reveals that areas with water are the most preferred places by the public for recreational purposes,
followed by forests (Ezebilo et al., 2015). Consequently, regarding the diverse and attractive resources they
host, protected areas, especially ones with water bodies, are unique destinations for recreational activities
(Giilez, 1990; Kogan, 2012) and have become popular tourism destinations.

Being significant ecosystems and providing shelter for migrating birds, mammals, reptiles, etc. (Abraham,
2015; Karia, 2012; Keddy, 2010), wetlands make precious water bodies with diverse potential for
recreation. Wetlands also have essential functions, such as supporting fish production, feeding the
groundwater level, providing water supply for agriculture, and flood control (Hartig et al., 1997; Maltby,
2009). For this reason, they have become an indispensable value for the people living in the environment
as well as the wildlife (Aber et al., 2012). The protection of wetlands has been a topic of interest in recent
years with the increasing interest in wetlands ecotourism. Ecotourism is considered an instrument to
protect natural resources and provide economic support for local communities (Xu et al., 2020). There have
been concerns about the degradation of wetlands due to public unawareness and the lack of strategic
planning and management to protect them (Turner, 1991; Turner et al., 2000; Wang et al., 2008). Wetlands
also serve as transition zones between aquatic and terrestrial ecosystems (Hammer & Bastian, 2020).
Therefore, any changes in one of the two would affect the quality of the landscape. Wetlands within
developed landscapes indicate higher environmental knowledge, improved public health, wildlife
habitats and recreational activities, and connection between humans and nature (Mclnnes, 2013; (McInnes,
2013; Tafahomi & Nadi, 2021).

The intensity and type of recreational activities in protected areas can have a negative impact on the
balance and functions of the ecosystem (Chun et al., 2020; Kim et al., 2019; DeFries et al., 2007). For
example, disturbance of wildlife and habitat destruction can disrupt the balance of ecosystems. When
human needs take precedence, the sustainability of protected areas can be jeopardized and problems such
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as excessive tourism, resource consumption, and waste production can occur, which can jeopardize the
ecological and socio-cultural values of the area in the long term (Taiminen, 2018; Zeng et al., 2005). As
protected areas are designated to protect natural and cultural values, conservation objectives may be
overshadowed when human needs take precedence and protected areas may become vulnerable to
undesirable changes. For these reasons, not only human needs but also the protection of natural and
cultural values should be taken into account when planning suitable recreational areas in protected areas.
A balanced approach should be taken and the sustainability and integrity of protected areas should be
considered.

Some of the protected areas are planned and managed for recreational and touristic purposes worldwide
in accordance with the legislation, scientific requirements, and protection priorities (Becken & Job, 2014;
Bishop et al., 1995; Morea, 2019). Thus, it becomes possible for individuals to sustainably benefit from
these resources via different recreational activities such as camping, picnicking, photography, hunting,
wildlife watching, climbing, hiking and jogging, bird watching, and cycling. Since millions visit protected
areas daily for tourism and recreation, motorized and consumptive activities might threaten vulnerable
ecosystems (Liu et al., 2001; Wilkins et al., 2019). It is significant to consider the positive and negative
ecological effects of these activities and create a sustainable balance between protection and use (Altunoz
et al.,, 2014; Polat & Polat, 2016; Tosun, 2001). Reed & Merenlender (2008) note that appreciative activities,
such as hiking, wildlife viewing, and photography, do not have many destructive impacts on the areas.
Moreover, these recreational activities are mostly adopted to increase public support for the topics
regarding the conservation of the areas, habitat protection, and restoration. Also, recreationists engaged
in nonmotorized activities are more concerned about the degradation and loss of ecosystem services
(Pickering & Rossi, 2016; Wilkins et al., 2019).

From this perspective, holistic, rational, and appropriate physical and management plans should be
developed to transfer existing resource values to future generations (Bilge Ozturk et al., 2022; Ciegis et al.,
2009; Kilig, 2018). There are various approaches to addressing recreational use interaction and planning
for different types of protected areas (Bentsen et al., 2010; Breiby et al., 2022; Liburd et al., 2023; Moseley
et al., 2013; Yuan et al., 2023). According to the IUCN protected area system, at least % of the area should
be allocated for the primary protection purpose, and the other land use targets should be determined
harmoniously (Kuvan, 2012). While tourism and recreation can be considered the main purpose in
national parks, natural monuments, and landscape protection areas, they are not permitted in nature
reserve areas. Limited recreational uses are allowed in managed ecosystems and resource protection zones
(McLachlan et al., 2013; Yildiz, 2019). Regardless of the protection status, the mentioned decision-making
and planning practice requires the analysis of the diverse inventory consisting of natural and cultural data
to determine, supply, organize, and make the necessary spatial use and conservation decisions.

The process of planning suitable recreational areas in protected areas worldwide and in Tiirkiye is based
on similar basic principles, but there are also some differences. Globally, it is a comprehensive process that
follows the guidelines of organizations such as the United Nations Environment Program (UNEP) and the
International Union for Conservation of Nature (IUCN) and often includes a detailed spatial and
suitability analysis supported by various scientific and technical tools (Job et al., 2020; Charabi & Gastli,
2011). These analyses take into account topography (Qi et al., 2022), ecological factors (Rocha et al., 2021),
socio-economic factors (Wilkerson et al., 2018), visitor demand (Giil et al., 2006), and other important
factors. Around the world, the assessment of suitable recreation opportunities often takes a long-term
perspective and aims to preserve the natural and cultural values of the area, meet the needs of visitors,
and promote sustainable tourism practices. Different recreation types and activities are examined and a
balanced approach is taken to the different options.

In Tiirkiye, on the other hand, the planning of suitable recreational areas in protected areas is generally
based on legal regulations established at a national and local level. Institutions such as the Ministry of
Forestry and Water Affairs and the Ministry of Environment and Urbanization are responsible for the
management of protected areas (Kuvan et al., 2018; Cigek & Tas, 2018). Planning is carried out with a
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centralized management approach (Cakar, 2018) and the participation of local communities is sometimes
insufficient (Hatipoglu et al., 2016). Spatial and suitability analyses are important for the planning process,
but the level of detail and scope of these analyses are sometimes rather limited compared to international
standards. It can sometimes be difficult to adequately consider the alternatives in line with the protection
of ecological and cultural values, especially in the face of increasing pressure and conflicts of use in tourist
areas in coastal regions (Atik, 2010).

Considering its diverse natural and cultural characteristics, Tiirkiye hosts many protected areas (Bozkurt
et al., 2023). Amongst these are world heritage areas, wetlands, Ramsar sites, biosphere reserves, special
environmental protection areas, and Natura 2000 sites (Albayrak, 2010; Giines, 2011). There are 4985
protected areas in the country, of which 3279 are natural sites (Korunan Alanlar, 2023). These areas are
highly demanded recreational and touristic destinations, revealing the necessity of determining the
characteristics and potential of the region for target purposes, following protection priorities, and
producing specific plans. Planning processes for protected areas are carried out by different institutions
depending on the scale, function, and administrative purposes. The general framework of the approaches
followed so far has been on how and to what extent existing natural resources can meet human needs
(Mebratu, 1998; Yenilmez-Arpa, 2011). However, international planning perspectives have recently been
integrated into the national legislation, which has had a positive impact on preparation of long-term
development and management plans for the protected areas. According to the Ramsar Convention,
wetland management plans are also developed for Ramsar sites in the country (Elvan & Birben, 2021; Tir1l
& Baylan, 2009). Although the Ramsar Convention emphasizes the importance of conservation and
promotes the sustainable use of wetlands, the process of planning suitable recreational areas in protected
areas is often based on national legislation, local authority policies, and international best practices. In this
process, the protection of ecological and cultural values, the sustainability of natural life, and the
enhancement of the visitor experience must be reconciled. Therefore, the fact that the Ramsar Convention
is protective does not mean that the process of planning suitable spaces for recreation in protected areas
is also protective.

One of the most significant protected areas and wetland zones in Tiirkiye is Acarlar Floodplain Forest
(Acarlar Longoz). Acarlar is amongst the most valuable protected areas in Tiirkiye in terms of both
national and international importance, and it is the biggest floodplain forest area in the country. Due to
its unique characteristics, delicate ecosystems, and rich biodiversity, Acarlar has been managed under
different protection statutes. Acarlar has a very high potential and is extremely attractive for a wide range
of recreational activities besides absolute conservation requirements. Therefore, a wetland management
plan has been prepared for the Acarlar Longoz regularly since 2009 against problems such as the
destruction of the floodplain forest, the decrease in biological diversity, and the deterioration of the socio-
economic structure in the region (Cevre ve Orman Bakanligi Doga Koruma ve Milli Parklar Genel
Miidiirliigii, 2009). This management plan plays a significant role in the spatial and strategic decision-
making process for the future of the region and constitutes an essential basis for sustainable recreational
uses. It is necessary to comprehensively evaluate the area in line with the legislation, protection purposes
and priorities, existing characteristics, and needs and demands of the individuals to determine the
potential recreational zones properly.

During the mentioned processes, geographical information systems (GIS) is widely used to determine the
recreational potential of sites. Many studies focus on determining the recreational potential of lands using
GIS. Senevirathna & Gunathilake (2015) highlight the necessity of GIS implementation in tourism while
benefiting from different GIS analyses to identify the recreational opportunities and the quickest paths
connecting different destinations in Udawalawe National Park, Sri Lanka. In the research of Kus¢u Simsek
et al. (2018), a variety of GIS-based analyses is performed with different data sets, such as protected areas,
wind direction, digital elevation model, land use, highways, aspect etc., to determine the suitable lands
for paragliding in the rural of Sivas province, Tiirkiye. Diktag Bulut (2018) aims to select the potential
recreation areas in the Magka-Altindere valleys, Trabzon, Tiirkiye, and made a suitability overlay
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mapping with GIS capabilities. The author establishes a 5-level terrain suitability scale to address the
recreational potential in accordance with scenic beauty, accessibility, surface landscape, tree type, and
stand condition.

Researchers around the world have adopted various methods to assess the suitability of recreational
activities and their impact on protected areas by using multi-criteria evaluation (Charabi & Gastli, 2011),
measuring visitor needs (Giil et al., 2006) or observing visitors (Muhar et al., 2002), conducting analysis
and using categorization (Popovic et al., 2018), comparing current and potential preferences and visitor
use (Beeco et al., 2014). However, there is a lack of high-quality research on the suitability of recreation
planning in protected areas, especially in Tiirkiye, to enable more thorough and holistic planning that
balances people and nature, rather than prioritizing people and their needs over nature. Within this
context, we aim to determine the most suitable areas for two prominent recreation types, namely hiking
and bird watching, based on a GIS-aided multi-criteria decision-making analysis and put forward a
sample approach and methodology for the stakeholders, planners, decision-makers, and authorized
organizations involved in the development of the spatial and management plans including recreational
uses in the protected areas. To this end, we used the weighted overlay method to spatially assess the
cultural and national characteristics of Acarlar Longoz and produce 3-level suitability maps for hiking and
bird watching. No similar spatial analysis and/or research was made within the study area, although there
has been an ongoing ecotourism project and the Wetland Management Plan development process since
2009.

2. Literature Review

Douglass (2013) defines the term recreation in his book as a healthy activity practiced for fun and pleasure
that includes any action that refreshes the individual's mental attitude and sees recreation as a form of
play. This fact is also reflected in the declaration of leisure as a human right (Jennings, 2007). When the
concept of recreation is examined with a systematic approach, it is found to encompass activities such as
health, exercise, and sport. Recreational activities that involve physical and experiential interactions with
the natural environment are among the most appropriate ecosystem services, especially those provided
by green infrastructure. Nature-based recreation includes many physically intensive outdoor activities. At
the same time, this type of recreation has a restorative and healing effect on human health and well-being
(Cortinovis et al., 2018). For this reason, conducting recreational activities and monitoring vegetation and
wildlife have become very popular, especially in nature reserves (Fisichelli et al., 2015). However, if not
managed effectively, these activities can have a negative impact on natural ecosystems and visitor
experiences (Chun et al., 2020; Kim et al., 2019; Monz et al., 2010; Watson et al., 2016). These negative
impacts include disturbance of wildlife (Kays et al.,, 2017), loss of vegetation (Barros et al., 2013),
degradation of landscapes and habitats (Leung et al., 2011; Zuckerberg & Porter, 2010) soil compaction,
and loss of drainage properties and pore volume (Navas Romero et al., 2019), etc. This can happen in
different ways. Jones et al. (2018) find that 33% of protected areas are under high pressure from
anthropogenic factors. Hausmann et al. (2019), emphasize that 17% of IBAs (the world's Important Bird
and Biodiversity Areas) are highly threatened. For this reason, it is of great importance to manage
recreational activities wisely, especially in protected areas.

The management of national parks has been described as “a complex situation” (McCool & Moisey, 2008).
This is because uncertainties and conflicting objectives can arise in management processes. Given the
complexity of sustainable development in protected areas, this situation is increasingly being studied by
academic circles (Allendorf, 2022; Farrell & Twining-Ward, 2004; Miller et al., 2005). The concept of
sustainability can be examined under three main headings: the activity-based approach, the resource-
based approach, and the community-based approach (Saarinen, 2015) The activity-based approach stands
for tourism-centered approaches and allows for “soft” management techniques such as training programs,
consultations, information boards, etc. The resource-based approach often requires the use of strict
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management strategies such as bans, visitor quotas, and fees (Mason, 2005). The community-based
approach, on the other hand, identifies information on visitors” preferences, motivations, attitudes, and
opinions on regulatory measures as a management strategy (Gunderson et al., 2002). When converting
protected areas into recreational areas with a sustainable approach, the focus should be on protecting the
natural environment, respecting wildlife, and minimizing potential negative impacts.

The practice of managing protected areas began with the establishment of Yellowstone National Park in
the United States in 1872 (Shafer, 2015). In 2023, according to the World Database of Protected Areas
(WDPA), the number of protected areas amounted to 295574 (Protected Planet, 2023). However, all these
protected areas, which are scattered around the world, still face problems such as insufficient resources
for management, inadequate measures, human intrusion, and poaching (Hockings, 2003).

In 1997, the Management Effectiveness Task Force was founded by the CNPPA (National Parks and
Protected Areas) to draw attention to the problem of the management effectiveness of protected areas and
to investigate evaluation options (Hockings et al., 2006) In 2000, the World Wide Fund for Nature (WWF,
formerly World Wildlife Fund) initiated a study on the current threats to protected areas. As a result of
this study, a correlation was found between poorly managed and threatened protected areas (Carey et al.,
2000). The World Commission on Protected Areas (WCPA) has developed science-based policy, advice,
and guidance on many issues related to protected areas (IUCN, 2023). In addition to the WCPA, other
organizations such as World Wildlife World (WWEF), The Nature Conservancy, and the World Bank have
also addressed the issue of management effectiveness. Approaches such as the index of conflict tendency
of tourism development and ecological protection have been proposed to address the conflict between
tourism development and ecological protection (Yuxi & Linsheng, 2020). Various organizations around
the world have developed different frameworks to evaluate the effectiveness of protected area
management. However, there are still various administrative and legal issues related to protected areas in
the world (Xu et al., 2019). The rapid increase in the number of protected areas has put the problems of
protecting and managing these areas on the agenda (Cao et al., 2015).

In Tiirkiye, the General Directorate for the Protection of Natural Properties has determined the procedures
and principles on this issue, published laws, regulations, and instructions, and developed the Protected
Areas Management System (SAYS) (CBSGM, 2023; Tabiat Varliklarin1 Koruma Genel Miidiirliigii, 2023).
Intangible cultural heritage inventory studies are carried out by the Ministry of Culture and Tourism
(KTB, 2023). These created portals are only accessible to a limited extent. In Tiirkiye, there are still
problems in the management of protected areas (Yavuz & Vatandaglar, 2018). There is no suitable and
effective method that covers all protected areas (Birben, 2019).

The potential for ecological tourism in Tiirkiye is quite large. In 2021, the ratio of total protected areas
(land and sea) under the responsibility of the Ministry of Agriculture and Forestry and the General
Directorate of Natural Assets Protection of the Ministry of Environment, Urbanization, and Climate
Change to the area of the country is 12.92%. In 2021, there are 59 (869697 ha) protected areas under the
title of "Wetlands of National Importance in the Country" and Acarlar Floodplain is one of these areas
(Korunan Alanlar, 2023). Areas with high scenic attractiveness tend to attract more tourists, leading to
greater ecological impacts (Gundersen et al., 2019; Nahuelhual et al.,, 2013; Weyland & Laterra, 2014).
Therefore, there is a great need for plans based on ecological information in these areas (Blaschke, 2011).
In this context, the serious need for studies that take into account the ecosystem, wildlife, management
measures, tourist behavior and characteristics, and the scale and intensity of tourism activities in protected
areas forms the starting point of this study.

3. Materials and Methods
This section provides information about the study area, data and methods.

3.1. Study Area
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Acarlar Longoz (Acarlar Floodplain Forest) and its buffer area cover a surface area of 175 km? in the
Marmara Region, Tiirkiye. Acarlar Longoz is the biggest floodplain forest in the country (Sahin, 2020). The
area is situated northeast of Sakarya province between the Karasu and Kaynarca districts and lies parallel
to the Black Sea. Due to the characteristics of the region, the topography of the study area is mostly flat or
slightly sloped, and the elevation varies between 0 and 164 meters. The hinterland of the study area is
covered with forests. The lagoon is 23 km?, approximately 2 km from the sea, and stretches 12 km in the
east-west direction. Its distance in the north-south direction varies between 250 m and 1.5 km. (T.C. Orman
ve Su Isleri Bakanlig1, 2016). Fig. 1 illustrates the study area.
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Figure 1. Study Area

Tunca et al. (2014) explain that the area is a wetland system, which originally existed as a stream and
transformed into a lagoon. Streams, over time, blocked the coastal plain and accumulated sand dunes
from the lake, which has the character of a lagoon. In the early days, the water of the lagoon was poured
into the Black Sea by a drain from Denizkdy, but when the front of the drain was filled with sand dunes,
it formed a new drain towards the Sakarya River and took its current form (Gonenggil, 2008). The lagoon
is fed by seasonal streams flowing from the south and pouring into the Sakarya River via Ok¢u Creek and
then into the Black Sea. In summer, the lake's depth is 1 m, while it rises to 5 m in winter. In the northern
part of Acarlar Longoz, on the Black Sea coast, some dunes sometimes move in harmony with the
prevailing wind and allow the formation of different ecosystems.

Acarlar Longoz is unique and differs from other wetlands in Tiirkiye in terms of its dense forest texture
covering the lagoon floor, which is inconvenient to walk through. A diverse range of vegetation types has
been observed by researchers within the floodplain forest, open areas, forest lakes, swamps, scrub
communities, and marine dunes (Ursavas & Isin, 2019).

In all these respects, Acarlar Longoz is rich in biodiversity and comprises unique ecosystems (Fig 2-a).
Amongst the endemic plant species in the region are Verbascum degenii, Centaurea kilaea, and Galanthus
plicatus subsp. byzantinus (Fig. 2-b). Lily (Lilium sp.), Spanish broom (Spartium junceum), cornflower
(Centaurea sp.) and marram grass (Ammophila arenaria) species grow on the dunes in the coastal parts.
Besides, the area is the home of many frogs, reptile, mammal, bird, and fish species. Catfish, carp, eel,
rudd, pike, and mullet are the most common fish species in the longoz. From this perspective, 1576 ha of
the area was declared as a Wildlife Conservation Zone by the General Directorate of National Parks and
Wildlife, the Ministry of Forestry, and then in 2006, a land of 2751 ha was officially redefined as Wildlife
Development Zone. The most critical factor in gaining this status is the existence of 218 different bird
species in the area, some of which are endangered species according to IUCN categories (T.C. Orman ve
Su igleri Bakanlig, 2016; Yilmaz et al., 2011). Fig 2-c shows the water birds map of the study area. Uzun et
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al. (2008) report that the existing tree species such as ash (Fraxinus ornus), alder (Alnus sp.), cranberry
(Cornus sp.), hornbeam (Carpinus betulus-Carpinus orientalis), hazelnut (Corylus sp.), maple (Acer
platanoides-Acer campestre), rowan and beech (Fagus orientalis) species provide favorable sanctuary for
the birds.

Acarlar Longoz was also declared 1st-degree Natural Site in 1998 by the Bursa Cultural and Natural
Heritage Preservation Board, Ministry of Culture. The area was additionally included in the Ramsar List
in 2009 and the List of Wetlands with National Importance in 2019. Consequently, since 2009, the National
Wetlands Commission has prepared a wetland management plan in line with the Wetlands Protection
Regulation and the Ramsar Management Planning Guide. Besides the territories reserved for various
conservation goals, the region also comprises a Special Provision Zone reserved for the compulsory
development of the settlements located within the protection zones, in line with the relevant legislation.

To sum up, the study area hosts a variety of regions reserved for special protection and development
purposes, namely 1st-degree Natural Site (2760 ha), Wetland Protection Zone (1917 ha), Absolute
Protection Zone (195 ha), Wildlife Development Zone (2751 ha), and Special Provision Zone (1091 ha) that
are in close contact with each other. Fig. 2-d shows the location of protection zones.

276000 280000 284000 288000 292000 296000 275000 200000 204000 269000 292000, 230000

4561000

4561000
4561000
4561000

7555000

4558000
4559000
4558000

Camitepe

ACARLAR LAGOON

4555000

LAGOON

A
SENTE
'e‘j’o -~ iy

Y LA
Go PXT

4555000
4555000
4555000

[ Jeshgest

3552000
4552000

557000

4552000

4543000

4548000
7545000
4545000

276000 280000 254500 258000 292000 29600 276000 280000 284000 288000 292000 296000

a) Ecological structure map of Acarlar Longoz b) Endemic plant species map of Acarlar Longoz

276000 280000 284000 288000 252000 T 276000 260000 284000 288000 252000 296000

4561000

7567000
4561000

7555000
4555000
4558000

4555000
555000
4555000

Isaret <~

Jum:

, 20
Doolok e

N\

Kulaki Uzakligla { Resller
P

Kulakli Uzakkigla

4552000
7552000
4552000

4543000
4549000

Zone o Setlementaren
—— Contruous steam_* St

R il Sty aren

276000 280000 284000 288000 292000 276000 280000 284000 288000 292b00 296000

c) Water birds map of Acarlar Longoz d) Protection zones map of Acarlar Longoz

Figure 2. Protected Biota Structure
3.2. Data

The primary material of this study is the graphical data of Acarlar Longoz, including topography, land
use, forest management plan, wetland protection zones, ecological structure, hydrology, transportation,
flora, and fauna. Relevant legislation, guides, reports/plans, and the literature were examined to determine
the necessary data and their suitability classification approaches to detect the most suitable areas for
hiking and bird watching activities within the study area. ArcGIS 10.3 software was used to prepare the
data, perform spatial analyses and produce the maps. The study used data in vector and raster format,
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which were used for the analysis. The data on flora and fauna, wildlife development zone boundaries,
wetland protection zone boundaries and forest management were provided by the Ministry of Agriculture
and Forestry. The data on national protection and hydrology, boundaries of natural areas and land use
(CORINE-2018) were provided by Sakarya Municipality in vector format. The base maps in 1/25000 format
were provided by Sakarya Municipality and the Ministry of Agriculture and Forestry in raster format.
Finally, the ASTERDEM data (2013) was obtained from the USGS (United States Geological Survey) in
raster format.

3.3. Methods

The primary method of this study is the weighted overlay analysis, a commonly utilized multi-criteria
decision-making method allowing for the spatial evaluation of diverse factors/characteristics in the target
geographical context in parallel with their suitability priorities and influence weights (Agagsapan &
Cabuk, 2020). There are a variety of studies and fields in which the weighted overlay method has been
adopted for site selection, including the determination of suitable lands for recreational and tourism
activities/areas (Abrehe et al., 2021; Jurmalis & Libiete, 2019; Komossa et al., 2020; Sahabo & Mohammed,
2016).

Weighted overlay analysis is a method that allows each layer to overlap its weight scores based on the
attribute data, and only raster data with particular values can be used. The most suitable class in the
selected working scale is usually given the highest score (Ozenen-Kavlak et al., 2021). In weighted overlay
analysis, multiple data sets are compared according to criteria specified for site selection, suitability, or
preference decisions by experts. The analysis reclassifies all varying criteria values into a common
evaluation scale, weights the importance of criteria and adds them together on a composite map with the
desirable areas for the prespecified purposes (Atak et al., 2019; Ozenen-Kavlak & Cabuk, 2021). Several
studies have been conducted to determine the suitability of locations for agriculture and plantations
(Bodaghabadi et al., 2019), windfarms (Baseer et al., 2017), regional development planning (Qiu et al.,
2017), and tours (Ayhan et al., 2020). The study by Azem & Terzi (2018) carried out with weighted overlay
analysis suggests the most suitable areas for new developments in the city of Kirklareli, Tiirkiye. Slope,
aspect, land use, soil classes, and six more criteria that could affect sustainable urban development are
adopted in the study as comparison criteria.

Besides weighted overlay analysis, other spatial analysis methods were also applied to produce sub-data
layers. For example, roads, streams, and channels were digitized from 1/25000-scale maps. ASTER DEM
data was used to perform the topographic analyses to produce the study area's slope, aspect, and elevation
maps. Buffer analysis was made to determine different proximity zones around roads, streams, protection
zones, etc. Efforts were made to organize the data in different scales and formats.

In the weighted overlay process, the natural and cultural characteristics (main and sub-data layers), which
influence the suitability of the geographic context for the target activity, were determined, and a weighted
overlay model was developed in the first place (Fig. 3). Accordingly, 3 suitability classes were determined.
Suitable 1st-degree areas are rated as 3 points and are defined as the most suitable areas where no
measures are required within the framework of legal regulations and technical standards. Suitable 2nd-
degree areas are rated as 2 points and are defined as moderately suitable areas where certain restrictions
may occur and therefore various precautionary measures should be taken. Finally, 3rd-degree areas are
scored with 1 point and are the least suitable areas that should only be preferred if necessary. If these areas
are preferred, serious measures should be taken. As can be seen here, 1st-degree suitable areas have been
assigned the highest suitability score, while 3rd-degree suitable areas have been assigned the lowest
suitability score. Unsuitable lands for the target recreation activity were defined as restricted areas and
extracted from the study area. Amongst the restricted areas are Absolute Protection Zones, Wildlife
Development Zone, endemic plant species zones, lake/lagoon area, etc. For each overlaying map,
attributes were reclassified according to suitability classes.
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Figure 3. Weighted Overlay Model

Before the weighted overlay, the data were transformed into integer raster and reclassified according to
the suitability classes. Besides assigning suitability classes and scores for different attributes in each
dataset, influence weights were also determined for both main and sub-overlay data groups. Regarding
this process (determination of the suitability classes and the influence weights), draft weighted overlay
forms were prepared and shared with experts (3 landscape architects, a tourism and recreation expert,
and a bird-watching expert), followed by an expert discussion panel conducted online with the
participation of 5 experts from mentioned expertise areas. The suitability classes/scores for each attribute
and influence weights of the main and sub-data layers were determined by complete consensus. In
addition to the knowledge of experts, the legal framework and the information in the literature were
considered during this panel. Appendix 1 and Appendix 2 give information related to layers, influence
weights, suitability classes, suitability scores, and attributes under each sub-data layer for hiking and bird-
watching activities within the study area.

4. Results

16 sub-data layer suitability maps, 6 main data layer suitability maps, and 1 final suitability map were
developed for each activity type (Fig. 3). Fig. 4 and Fig. 5 show sub-data and main data layer suitability
map samples, respectively for hiking and bird watching activities in Acarlar Longoz. The information
about the suitability attributes, classes, scores, and areas for the sample maps are provided in Table 1 and
Table 2. Fig. 6 illustrate the final suitability maps produced via the weighted overlay of the main data layer
suitability maps.
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Figure 4. Sub-data Suitability Map Samples for Hiking and Bird Watching Activities in Acarlar Longoz —
Ecological Structure Suitability Maps
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Table 1. Ecological Structure Suitability Classification Information for Hiking and Bird Watching in
Acarlar Longoz

Activity Type Attributes Suls’c:::ilty Suitability Class Area (ha) Area (%)
Dune ecosystem 2 2nd-degree suitable 1131 8
Longoz ecosystem 2 2nd-degree suitable 428 3
Hiking Forest ecosystem 3 1st-degree suitable 3658 25
Agricultural ecosystem 1 3rd-degree suitable 8590 59
Residential ecosystem 2 2nd-degree suitable 668
Dune ecosystem 2 2nd-degree suitable 1131
Longoz ecosystem 3 1st-degree suitable 428 3
Bird watching Forest ecosystem 3 1st-degree suitable 3658 25
Agricultural ecosystem 2 2nd-degree suitable 8590 59
Residential ecosystem - Restricted 668 5

The amount of suitable areas in each suitability class differs in accordance with the type of recreational
activity. For instance, according to the ecological structure suitability map, more than 59% of the study
area covers agricultural ecosystems and has 3rd-degree suitable lands for hiking activities, while 25% of
the longoz area hosts forest ecosystem and has 1st-degree suitability that is mainly located on the
southwest and northwest parts, and partially scattered towards the south-eastern territories. Regarding
bird watching, the number of 1st-degree suitable areas is around 4086 ha, corresponding to 28% of the
total study area.
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Figure 5. Main Data Suitability Map Samples for Hiking and Bird-Watching Activities in Acarlar Longoz
— Natural Structure Suitability Maps

Table 2. Natural Structure Suitability Classification Information for Hiking and Bird Watching in Acarlar
Longoz

Main Data Suitability Map Activity Type Suitability Class Area (ha) Area (%)
Restricted 4471 30
. 1s-degree Suitable 268 2
Hiking 2nd-degree Suitable 2852 20
Natural Structure Suitability Map 3rd-degree Suitable 6884 48
Restricted 13302 91.9
Bird watching 1s-degree Suitable 80 0.6
2nd-degree Suitable 1093 7.5

Natural structure suitability maps are produced via the weighted overlay of management, ecological
structure, fauna (water birds), and endemic plant species suitability maps. In terms of natural
characteristics, Acarlar Longoz has around 4471 ha of restricted areas for hiking activities, corresponding
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to 30% of the total study area, while this amount goes up to 91.9% for bird watching. The high percentage
of restricted lands in this main data layer is due to the existence of protection zones strictly protected by
law.
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Figure 6. The Final Suitability Maps Produced Via The Weighted Overlay of The Main Data Layer
Suitability Maps

Table 3. Final Suitability Classification Information for Hiking and Bird Watching in Acarlar Longoz

Final Suitability Map Suitability Class Area (ha) Area (%)
Restricted 10080 70

Hiking Suitability Map 1st-degree suitable 226 2
2nd-degree suitable 4169 28
Restricted 13971 96.5

Bird Watching Suitability Map 1st-degree suitable 16 0.1
2nd-degree suitable 487 3.4

When the final suitability maps (Fig. 6) and Table 3 are examined, it is observed that 226 ha of the study
area was defined as 1st-degree suitable, 4169 ha as 2nd-degree suitable, and 10080 ha as restricted area for
hiking purposes. 1st-degree suitable areas are spatially scattered throughout the study area, and 2nd-
degree suitable areas are located in the south, east, north, and northeast regions. The remaining lands are
classified as restricted areas.

In terms of bird-watching activity, 16 ha of the area was determined as 1st-degree suitable areas. 2nd-
degree suitable areas cover a surface of 487 ha (3.4%) and are mostly distributed in the northeastern part
of the study area. As there are many protected areas within the study area, the amount of restricted areas
also for bird watching is quite high (96.5%). The suitable lands are generally distributed in the northeastern
part of the study area.

Fig. 7 shows the estimated location of the existing recreation area. The exact geographical boundaries of
the project area have not been made accessible by the relevant authority and therefore were digitized from
Google Earth to compare and estimate the suitability of the selected project area. In terms of the hybrid
overlaid map showing suitable areas for hiking and bird-watching activities, the project area comprises
restricted lands that mostly fall into Wildlife Development Zone territories.
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Figure 7. Comparison of the hiking and bird-watching suitability map with the existing recreational area

5. Discussion

Acarlar Longoz is amongst the most significant wetlands in the world and is protected with different legal
national, and international protection statuses. The rich natural resources and precious landscape
characteristics of the area offer extremely attractive opportunities for tourism and recreation activities. The
region hosts pleasing and attractive destinations for hiking, especially when its unique natural
characteristics are considered. Although it is challenging to pass/walk through the longoz forest due to
the abundance of forest texture, it is possible to walk around the area. The length of the existing walking
path is supposed to be increased within the scope of the ongoing ecotourism project. However, no walking
path planning has been done for the area yet. In addition, there are no predetermined standards for bird-
watching activity in the region.

First, it is important to prevent human contact with birds' habitats. Disturbing visual contact risks should
be prevented by creating an artificial or living barrier (reeds, etc.) around the open areas where water
birds mainly exist. The ground structure is important for bird watching, which can be done with different
equipment. Especially when sensitive instruments such as telescopes will be used, units that may cause
disturbing ground vibrations should be avoided. There is currently no designated area for bird watching
in Acarlar Longoz. Observation towers are stated to be structured within the scope of the new ecotourism
project. However, the scientific basis of the spatial decisions within the mentioned project is unclear and
lacks transparency. Therefore, it is extremely critical to consider the protection priorities in the potential
recreational areas and implement a holistic planning and design approach, which should be integrated
with the national planning, management, and design processes already performed within the study area
territories. Thus, the most suitable lands for different recreation activities can be properly determined with
a perspective allowing for the use and protection balance.
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A diversity of natural and cultural data are processed within the scope of suitable site selection
implementations. When the conservation statuses, the different land uses, and the delicate flora and fauna
in the study area are considered, the determination of suitable lands for recreational activities becomes a
challenging process and inevitably requires the adoption of advanced technologies such as GIS and multi-
criteria decision-making methodologies.

Weighted overlay methods, which is also the main method of this study, are widely used for a variety of
site determination processes and are considered the major tool for planning activities since the 1960s
(Ozenen-Kavlak & Cabuk, 2022). Although the weighted overlay method is not a new approach, the
necessary data sets, attribute classifications, suitability scales/levels, weights, and influence factors,
weighted overlay model details vary depending on a good number of factors such as the natural and
cultural characteristics of the geographical context, planning/protection strategies, and priorities,
legislation, policies, data availability, etc. (Atak et al.,, 2019). Similarly, different methods (AHP, ANP,
Delphi, expert panels, etc.) can be utilized to determine influence factors and weights. Therefore, the
difference of the method and the results of this study results from the unique characteristics of the study
area, the selection of the data sets, the determination of the overlay model, the assignment of the weights,
and influence factors. In other words, the results of this study are unique to the study area. Besides, no
similar study was conducted before in Acarlar Longoz for the determination of the suitable lands for
different recreation types, which have great importance for the development of the wetland management
plans, as well as other physical planning and design processes in the area.

Inappropriate management of visitor density in protected areas can also lead to problems such as
pollution, damage to wildlife, and overexploitation of natural resources (Farrell & Marion, 2002).
Insufficient involvement of local communities in the planning process or insufficient consideration of their
needs and views can be problematic (Bello et al., 2017). To overcome these obstacles, a participatory
strategy that involves local communities and experts uses relevant data, and efficiently analyzes and
resolves conflicts of interest must be implemented. Long-term sustainability and a balance between the
demands of different user groups should also be considered, as this can influence the acceptance and long-
term sustainability of the planned recreational activities (Korir et al., 2013). To overcome these challenges,
a participatory approach that involves experts and local communities uses appropriate data and analyzes
and effectively manages conflicts of interest must be followed (McKinley et al., 2017).

6. Conclusion

In this study, 16 sub-data groups (slope, aspect, elevation, management, ecological structure, water birds,
endemic plant species, lake, stream, land use types, protection areas, transportation, etc.) were processed
to produce 6 main suitability maps for each type of selected recreation activity. Finally, suitability maps
for hiking and bird-watching activities were developed. The majority of Acarlar Longoz has been reserved
as restricted areas due to the fact that the protection areas of different statuses cover considerably large
space in the area. The results of the study are significant as they are supposed to present precious scientific
and objective input data for both current and future landscape and recreational planning and design
processes, the evaluation of the touristic and recreational potential of Acarlar Longoz, and the
development of Wetland Management Plan under the legal conservation practices and strategies.

Unfortunately, previous planning practices in protected lands in Tiirkiye lacked holistic approaches and
advanced spatial analysis implementations. It is vital for the sustainability of both resources and
recreational/touristic activities to be based on scientific data and methods for both ongoing and future
plans. Considering that the current ecotourism project boundaries overlap with some of the restricted
areas of this study and the scientific approach and methodology of the project development and
implementation phases are unclear, it is of great significance to improve the planning and design
implementations by making necessary spatial analyses.

529



Uzun Sengiil, H.B., Cabuk S.N., Ozenen-Kavlak, M. & Bilge Oztiirk, G. (2024). Examination Determination of recreation areas in
Acarlar Longoz. GSI Journals Serie A: Advancements in Tourism, Recreation and Sports Sciences (ATRSS), 7 (2): 516-542

Wetlands provide many ecological benefits for communities and the natural environment and economic
benefits to surrounding areas through tourism and recreation. Acarlar Longoz is the biggest floodplain
forest in Tiirkiye, and it is under national and international protection area statuses. There is a high
potential for recreational activities in the area, and thus, it is important to negotiate the balance between
protection requirements and recreation opportunities. GIS techniques are beneficial for the site selection
process to determine the most suitable areas for recreation purposes, specifically bird watching and hiking
in Acarlar Longoz. The total area of the Longoz, including the buffer zones, is 175 km2. Only 3.5% (1st and
2nd-degree suitable total) of the area is suitable, and 13971 ha area is restricted for bird watching while
30% (1st and 2nd-degree suitable total) of the area is suitable, and 10080 ha area is restricted for hiking
activities.
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Appendix
Appendix 1. Weighted Overlay Data Layers and Suitability Classes for Hiking Activities
Influenc Influenc
i e Weig.ht . e Weight - -
Suitability for Main Main Data Sub Data for Sub Attributes Suitability Suitability
Map Data Layer Layer Data Scores Classes
Layer Layer
(%) (%)
0-2% 3 1st-degree
2-6% 3 1st-degree
Slope 60 6-12% 2 2nd-degree
12-20% 2 2nd-degree
>20% 1 3rd-degree
South, Southeast, 3 1st-degree
Topograph Southwest
y 15 Topograph East 3 1st-degree
Suitability y Aspect 30 North, Northeast, 5 2nd-degree
Map Northwest
West 2 2nd-degree
Flat 3 1st-degree
0-20 m 3 1st-degree
. 20-40 m 3 1st-degree
Elevation 10 40-60 m 3 Isdegree
60m + 3 1st-degree
Open spaces with little or 3 1s-degree
no vegetation
Arable land 1 3rd-degree
Inland wetlands - Restricted
Heterogeneous
Land Use Current agricultural areas 1 3r-degree
Suitability 10 Land Use CORINE 100 Mine, duTnp, . i Restricted
Map construction sites
Scrub and/or herbaceous
. L 3 1st-degree
vegetation associations
Forests 3 1st-degree
Permanent crops 1 3rd-degree
Urban fabric 2 2nd-degree
Absolute Absolute Protection Zone - Restricted
Protection 20 0-200 m 1 3rd-degree
Zone 200 m+ 3 1s-degree
Special Special Provision Zone 2 2nd-degree
Provision 20 0-200 m 2 2rd-degree
Zone 200 m+ 3 1s-degree
Protection Wetland Wetland Protection Zone 2 2nd-degree
Zone 15 Protection Protection 20 0-200 m 3 1st-degree
Suitability Zone Zone 200 m+ 3 1s-degree
Map 15t Degree 1st Degree Natural Site 3 1st-degree
Natural Site 0-200 m 3 1st-degree
200 m+ 3 1s-degree
Wildlife ‘Z/\gllihfe Development - Restricted
?Zezflleopmen 20 0-200 m 1 3rd-degree
200 m+ 3 1st-degree
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Appendix 2 continued

Deciduous forest 3 1st-degree
Coniferous forest 3 1st-degree
Agricultural land 1 3rd-degree
Managemen 30 Swamp, reed - Restricted
Natural t Fnergy, natural gas etc. 5 2ni_degree
and infrastructure
Ecological Treeless Forest Land 3 1st-degree
Structure Settlement area 2 2rd-degree
Natural
Structure Dune ecosystem 2 2nd-degree
Suitability Ecological Longoz ecosystem 2 2nd-degree
Map structure 30 F ore.st ecosystem 3 1st-degree
Agricultural ecosystem 1 3rd-degree
Residential ecosystem 2 2nd-degree
Nac’;ural Fauna 0-200 m - Restricted
an "
Ecological ]E;\;Ztse) 20 200 m+ 2 2nd-degree
Structure  Endemic 0-200m - Restricted
plantc 20 200 m+ 2 2nd-degree
species
Lake - Restricted
Lake 50 0-100 m 3 1st-degree
Hydrology 100-200 m 3 1st-degree
Suitability 25 Hydrology 200 m+ 2 2nd-degree
Map 0-100 m 3 1st-degree
Stream 50 100-200 m 3 1st-degree
200 m+ 2 2nd-degree
Transporta 0-500 m 3 1st-degree
tion 10 Transporta Proximity to 100 500-1000 m 3 1st-degree
Suitability tion roads 1000-1500 m 2 2nd-degree
Map 1500 m+ 2 2nd-degree
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Appendix 2. Weighted Overlay Data Layers and Suitability Classes for Hiking Activities

Prima Influence Influence
MY Weight for Main Data  SubData  Weight for . Suitabilit Suitabilit
Suitabilit & 5 Attributes ¥ ¥
Ma Y Main Data Layer Layer Sub Data Scores Classes
P Layer (%) Layer (%)
0-2% 3 1st-degree
2-6% 2 2nd-degree
Slope 50 6-12% 1 3rd-degree
12-20% 1 3rd-degree
>20% 1 3rd-degree
South, Southeast, 3 1s-degree
Topograph Southwest
y 15 Topooraph East 3 1st-degree
Suitability pography Aspect 5 North, Northeast, 3 L -deeree
Map Northwest &
West 3 1st-degree
Flat 3 1st-degree
0-20 m 2 2nd-degree
. 20-40 m 3 1st-degree
Elevation 45 40-60 m 3 1s-degree
60m + 3 1st-degree
Open spaces with
little or no 3 1st-degree
vegetation
Arable land 2 2nd-degree
Inland wetlands - Restricted
Het.erogeneous 1 3-degree
Land Use agricultural areas
Suitability 5 Current CORINE 100 Mine, dump a.nd - Restricted
Ma Land Use construction sites
P Scrub and/or
herbace.ous 3 1s-degree
vegetation
associations
Forests 3 1st-degree
Permanent crops 1 3rd-degree
Urban fabric - Restricted
Absolute ?E)Stzlcl:;(fn Zone - Restricted
Protection 20 0-200 m 3 1st-degree
Zone
200 m+ 3 1st-degree
Special ;p())(;ceial Provision ’ 2nd-degree
Protection ;f;‘;lsmn 20 0-200 m 2 2nd-degree
Zone 10 Protection 200 m+ 3 1st-degree
Suitability Zone Wetland
Wetland 3 1st-degree
Map ) Protection Zone
Protection 20
0-200 m 3 1st-degree
Zone
200 m+ 3 1s-degree
1§t Degree Natural 3 1s-degree
1st Degree 20 Site
Natural Site 0-200 m 3 1st-degree
200 m+ 3 1st-degree
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Appendix 2 continued

Protecti Wildlife
rotection , Wildlife Development - Restricted
Zone Protection
Suitabilit 10 Zone Developmen 20 Zone
l\;lla Y t Zone 0-200 m 1 3rd-degree
P 200 m+ 3 1st-degree
Deciduous forest 3 1st-degree
Coniferous forest 3 1st-degree
Agricultural land 2 2rd-degree
Swamp, reed - Restricted
Managemen 15 Energy, natural
t gas etc. 2 2nd-degree
infrastructure
Treeless Forest
st-
Land 3 1st-degree
Settlement area - Restricted
Dune ecosystem 2 2nd-degree
Natural
Natural and Longoz ecosystem 3 1st-degree
Structure .
s 45 Ecological . Forest ecosystem 3 1st-degree
Suitability Ecological .
Structure 25 Agricultural
Map structure 2 2nd-degree
ecosystem
Residential i Restricted
ecosystem
0-50 m - Restricted
Fauna 50-250 m 3 1st-degree
(water 40 250-500 m 2 2nd-degree
birds) 500-1000 m 1 3rd-degree
1000 m+ - Restricted
Endemic 0-200 m - Restricted
lant 20
pam 200 m+ 3 2nd-degree
species
0-100 m - Restricted
Lak 65 100-200 2 2nd-d
Hydrology ake m egree
o 200 m+ 3 1st-degree
Suitability 20 Hydrology !
Ma 0-100 m - Restricted
P Stream 35 100-200 m 2 2nd-degree
200 m+ 3 1st-degree
Transporta 0-500 m 1 3rd-degree
tion 5 Transportati Proximity to 100 500-1000 m 2 2nd-degree
Suitability on roads 1000-1500 m 2 2rd-degree
Map 1500 m+ 3 1st-degree
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