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Hélder Fernando Pedrosa e Sousa 4,5 , Maria Alzira Pimenta Dinis 6,7,* and Dalia Perkumienė 8,*
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Bahcekoy, Sarıyer, 34473 Istanbul, Türkiye; nilay.tulukcu@iuc.edu.tr (N.T.Y.); devrimelvan@iuc.edu.tr (O.D.E.)

3 Department of Forestry, Vocational School of Forestry, Istanbul University—Cerrahpaşa, Bahcekoy, Sarıyer,
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Abstract: The main purpose of this study is to analyze how stakeholders’ perceptions of sustainable
land use and the management of natural parks affect land management planning, with a focus on
park visitors. This study was carried out in July 2019, during a period of high visitor numbers at the
Belgrade Forest nature parks, as reported by the park manager. It involved evaluating participants’
knowledge about the specific natural park they visit and the organization managing it. The results
show that the mode of transportation significantly influences this knowledge. Visitors who walked
or drove to the park demonstrated a greater understanding of the park and its management. A visit
to a nature park typically involves anticipation, planning, the visit itself, participating in activities,
returning, and reflecting on past experiences. Visitors are drawn to the Belgrade Forest nature parks
because of their cleanliness, family-friendly atmosphere, peacefulness, proximity, uniqueness as a
green space in Istanbul, wooded areas, and suitability for sports. The study also reveals that the
characteristics of nature parks, such as park amenities, distance, transportation options, and reasons
for visiting, contribute to visitors’ happiness, especially affecting younger visitors between the ages
of 19 and 30. These findings highlight the varied nature of visitors’ impressions after their visit,
depending on their individual characteristics. In conclusion, this detailed analysis offers valuable
insights to guide strategic park management efforts aimed at promoting sustainability and enhancing
visitor experiences in the Belgrade Forest areas of Türkiye.

Keywords: nature parks; park management; forest; sustainability; urban forests; visitors

1. Introduction

Nature parks significantly impact sustainable land use, environmental integrity, nat-
ural resource sustainability, and the surrounding area’s ecological well-being [1]. These
parks are designated areas intended to protect natural habitats, facilitate outdoor recreation,
and enable wildlife viewing [2]. While they play an essential role in local and national
tourism, numerous countries have established these areas to safeguard natural resources
and ensure the sustainability of biodiversity [3,4]. In the protected area classification system

Forests 2024, 15, 1687. https://doi.org/10.3390/f15101687 https://www.mdpi.com/journal/forests

https://doi.org/10.3390/f15101687
https://doi.org/10.3390/f15101687
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/forests
https://www.mdpi.com
https://orcid.org/0000-0002-8180-0557
https://orcid.org/0000-0003-1957-3469
https://orcid.org/0000-0002-4813-2219
https://orcid.org/0000-0001-7751-5916
https://orcid.org/0000-0002-2952-8859
https://orcid.org/0000-0002-2198-6740
https://doi.org/10.3390/f15101687
https://www.mdpi.com/journal/forests
https://www.mdpi.com/article/10.3390/f15101687?type=check_update&version=1


Forests 2024, 15, 1687 2 of 20

proposed by the International Union for Conservation of Nature, national parks fall under
Class II, permitting a certain level of human interaction. They can provide “spiritual,
scientific, educational, recreational, and visitation opportunities” that are compatible with
environmental and cultural preservation [5]. However, the increase in the number of
visitors to nature parks exacerbates the impact of these activities on their natural resources
and environment [6]. Consequently, fostering awareness of nature parks is crucial for their
sustainable management and protection [7].

The Industrial Revolution played a crucial role in reshaping social structures, intro-
ducing more regulated work life and urban living [8]. The initial rapid work tempo has
since evolved into a more consistent pace with the acquisition of various rights. Moreover,
people’s awareness and understanding of the concepts of nature and the environment have
notably improved [9]. This increased awareness within nature parks assists visitors in rec-
ognizing their responsibilities toward preserving the parks’ natural resources, environment,
and wildlife. Such awareness empowers visitors to respect nature, adopt environmentally
sustainable behaviors, and actively contribute to the park’s long-term sustainability during
their visit [10].

The management of nature parks involves park managers, who are responsible for the
daily operations and maintenance of the area [11,12]. Their duties also include ensuring
visitor safety, enforcing parking regulations, and addressing environmental issues [13].
The recent global pandemic has provided further insights into the public understanding
of nature parks. Additionally, research has shown that nature parks enhance individuals’
well-being. However, factors such as park attractiveness, proximity, transport options,
and visitors’ motivations for attending must also be considered [14]. Many impacts of the
COVID-19 pandemic have intensified challenges related to management, staffing, com-
munication, and the adaptability of meetings, accommodations, and finances to evolving
circumstances [15,16].

Raising awareness in nature parks helps protect natural resources by enabling visitors
to respect the environment, demonstrating eco-friendly behaviors, and contributing to
park sustainability [17]. Therefore, it is vital for park managers and visitors to develop
and implement a variety of strategies to increase awareness. Studies have emphasized
the importance of this issue [18–20]. The formation and development of attitudes can be
profoundly influenced by increasing public awareness [21]. Ultimately, this awareness
fosters respect for the natural environment and supports the conservation of parks’ re-
sources [17,22]. It is essential for both park managers and visitors to devise and enact a
range of strategies aimed at effectively raising awareness [23].

Efficient urban green spaces, such as urban parks offering various ecosystem services,
are vital for human well-being. The attributes of these spaces—location, size, availability
of facilities such as sports infrastructure or benches, and greenery—can affect the benefits
experienced or the disturbances and disservices perceived by visitors [24]. Nature parks are
widely used for recreation, particularly in large cities, where visitor demographics include
individuals with disparate expectations, knowledge, and awareness. Research indicates
that park visitors often seek recreational experiences such as relaxation, enjoyment, and
spiritual renewal. This trend is especially evident in major urban areas, where residents
frequently recommend parks to one another [25,26].

This study aims to investigate the intentions of participants concerning their visits to
nature parks, focusing on critical factors involved in planning recreational activities, identi-
fying attractive park features, and understanding the emotional responses elicited from
visitors’ experiences. The primary goal of this research is to gather insights that will en-
hance effective park management plans and promote the sustainable use and maintenance
of natural parks.
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2. Materials and Methods
2.1. Study Area

The Belgrade Forest, spanning approximately 5400 ha, occupies a significant position
on the northern fringes of the European side of Istanbul, Türkiye, contiguous to the shores
of the Black Sea and the Bosporus. Recognized as a supreme value that transcends the ages,
the forest harbors a rich historical fabric that is seamlessly connected to the present, such as
the deep roots that bind countless trees together [27]. Emblematic of one of the principal
recreational enclaves within the sprawling metropolis of Istanbul, which boasts a populace
nearing 15 million [28], the Belgrade Forest assumes a pivotal role within the tapestry of
urban green spaces. Nestled within the northern hinterlands of Istanbul, it serves as a
veritable sanctuary, recognized as the city’s bastion of oxygenation and biodiversity. A
cherished locus for local denizens, the forest is frequented for a plethora of leisure pur-
suits ranging from recreational strolls to sports activities, barbecues, and contemplative
engagements [29,30]. These features were identified as the key selection criteria for the
Belgrade Forest nature park areas, and the study area was chosen accordingly. The multi-
faceted nature of visitor demands within such communal spaces underscores the enduring
fascination of this ancient woodland, evoking scholarly inquiry across generations.

The Belgrade Forest stands as a testament to its enduring allure, characterized by
historical aquifers and nature reserves, as illustrated in Figure 1. Situated amidst Istanbul’s
urban landscape, it serves as a prominent natural refuge, attracting a steady influx of
visitors in search of solace amidst its lush surroundings. This verdant not only offers respite
but also harbors ecological significance, contributing to the conservation of biodiversity
within the region.
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Figure 1. Map of the Belgrade Forest (adapted [31]).

The study was carried out in July 2019, during a period of high visitor numbers at
the Belgrade Forest nature parks, as reported by the park manager. An analysis of these
counts reveals an average weekend visitation of 70,000 individuals during the summer
months, increasing to over 300,000 during peak periods. For example, in June 2019 alone,
visitation reached a calculated figure of 315,000, indicative of substantial human influx into
the natural environment. Notably, Eker’s (2007) study on this matter concluded that the
recreational carrying capacity of the Belgrade Forest had been surpassed on the basis of
visitor numbers spanning the period between 1994 and 2005 [32]. However, since statistical
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and regular information was not obtained in the study, these figures were not used in
the study.

The Belgrade Forest comprises nine distinct nature parks [33], each subject to develop-
ment plans aimed at enhancing their functionality and visitor experience. As delineated
in Table 1, seven of these parks were fully adapted in 2015, whereas the remaining two
were completed and operationalized in 2016 and 2017, respectively [34]. The formulation of
these development blueprints closely adhered to the specifications outlined within the “De-
velopment Plan Technical Prospectus”, ensuring congruence with established regulatory
frameworks and strategic objectives.

Table 1. Nature parks of Belgrade Forest.

Name Area (ha) Date of Natural
Park Declaration

Development Plan
Approval Year Ownership Responsible

Institution Business Status

Ayvatbendi
Nature Park 52.70 11 July 2011 2015 State

Ministry of
Agriculture
and Forestry

Private
Enterprise

Falih Rifki Atay
Nature Park 16.30 11 July 2011 2015 State

Ministry of
Agriculture
and Forestry

Private
Enterprise

Fatih Fountain
Nature Park 29.50 11 July 2011 2015 State

Ministry of
Agriculture
and Forestry

Private
Enterprise

Irmak
Nature Park 10.38 11 July 2011 2015 State

Ministry of
Agriculture
and Forestry

Private
Enterprise

Kömürcübent
Nature Park 2.9 11 July 2011 2015 State

Ministry of
Agriculture
and Forestry

Private
Enterprise

Neşetsuyu
Nature Park 67.90 11 July 2011 2015 State

Ministry of
Agriculture
and Forestry

Private
Enterprise

Bentler
Nature Park 16.30 11 July 2011 2015 State

Ministry of
Agriculture
and Forestry

Private
Enterprise

Kirazlıbent
Nature Park 19.14 11 July 2011 2016 State

Ministry of
Agriculture
and Forestry

Private
Enterprise

Mehmet Akif
Ersoy

Nature Park
23.14 11 July 2011 2017 State

Ministry of
Agriculture
and Forestry

Private
Enterprise

Situated upon a gently undulating peneplain, the Belgrade Forest traverses a south-
eastern trajectory from the Istranca Mountains, culminating at the Bosphorus and attaining
an elevation zenith of 230 m [35,36]. Blessed with an abundance of water resources, the
forest has been an invaluable asset to humanity since antiquity, serving as a lifeline from
prehistoric epochs to the present. Notably, the construction of water conduits dating back to
the Byzantine era (5th century A.D.) played a pivotal role in furnishing the city of Istanbul
with potable water [37]. This distinctive characteristic conferred a protective mantle upon
the forest, preserving its integrity until the advent of the 20th century.

During the reign of Suleiman, the Magnificent, significant refurbishments were under-
taken, epitomized by the establishment of the Kırkçeşme Waterway, an engineering marvel
attributed to the renowned architect Mimar Sinan [38]. This hydraulic network, known
as the Kırkçeşme Waterway facility, comprises several pivotal components, including the
Karanlık Bend (1620), Büyük Bend (1723), Ayvad Bend (1765), and Kirazlı Bend (1818),
alongside the Mağlova Aqueduct, Kovuk Aqueduct, Uzun Aqueduct, and Başhavuz [39].
In response to burgeoning water demands within Beyoğlu and its environments, the Taksim
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Water Facilities were subsequently incorporated into the system, featuring the Topuzlu
Bend (1750), Valide Bend (1797), and Sultan Mahmud Bend (1839) [40–42]. This concerted
effort further solidified the pivotal role of the forest as a custodian of vital hydraulic
infrastructure, underscoring its enduring significance within the region’s historical and
hydrological narrative [40–42].

2.2. Methods

Initially, the research focused on understanding the participants’ familiarity with the
nature park they visited. This involved assessing whether participants could identify
the specific nature park and whether their choice to visit was intentional. Prior research
indicates that familiarity with a destination can significantly influence visitor satisfaction
and engagement. The study’s design included questions that help elucidate not only the
awareness levels of the participants but also the underlying motivations that guided their
park visit.

Additionally, the study assessed the awareness level of park managers regarding the
features and benefits of the parks they oversee. Such awareness is critical for effective park
management, as it enhances the ability of managers to cater adequately to visitors’ needs
while adhering to conservation principles.

Moreover, the research evaluated the appealing features of the park and the emo-
tional responses elicited from participants after their visit. Recognizing these attractive
features—such as biodiversity, scenic landscapes, and recreational opportunities—is vi-
tal for improving visitor experiences and fostering positive emotional connections with
parks [42,43]. Understanding visitor emotions and preferences helps shape more effec-
tive management practices that align with visitor expectations and enhance their overall
experience [42].

To methodically gather data, the study employed a structured questionnaire designed
on the basis of well-established techniques within the social sciences. The questions
were deliberately crafted and sequenced to avoid leading respondents. The questionnaire
comprised various types of questions, while some measured knowledge through single-
choice options, others sought to capture preferences requiring a single selection. These
survey techniques are widely used to assess levels of the knowledge, attitudes, and opinions,
with results interpreted through several statistical methods [44].

The responses from the participants were systematically coded and entered into SPSS
17.0 statistical software for subsequent analysis. Normality assessments were performed via
homogeneity tests to determine whether parametric or nonparametric statistical analyses
were appropriate. The data revealed that the distribution was not normal, as evidenced by
a skewness value of −1.308. Skewness, as defined by Yazıcı and Yolacan (2011), reflects the
asymmetry of a distribution compared to a normal curve; negative skewness in this instance
indicates a concentration of lower values among the responses. Generally, skewness values
outside the range of −1–+1 suggest a significant degree of asymmetry, indicating that the
data necessitate nonparametric testing methods [45].

Owing to the established fact that there is no normal distribution of the data, the
analysis proceeded with nonparametric statistical tests. Specifically, the Mann–Whitney U
test was employed for comparing responses related to two independent variables, whereas
the Kruskal–Wallis one–way analysis of variance (ANOVA) was utilized for questions in-
volving three or more independent variables. These nonparametric tests are advantageous,
as they do not rely on the assumption of normality, making them suitable for analyzing
ordinal or no normally distributed interval data [44].

In addition, one-way ANOVA was conducted to further investigate potentially signifi-
cant differences among participant groups. Given the data’s non-normal characteristics,
Tamhane’s post hoc test was selected to identify specific group differences, as it is a robust
method for controlling type I error rates when variances are unequal [45]. Only those
findings exhibiting statistically significant differences are reported in the analysis tables,
ensuring the clarity and relevance of the results presented.
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Ultimately, the outcomes of this study provide valuable insights that can inform nature
park management. Understanding visitors’ conscious behaviors, emotional experiences,
and the key features they appreciate can enable park managers to tailor management
strategies that enhance visitor satisfaction while promoting sustainable practices. Future
research may expand on these findings by exploring different demographic segments or
assessing the long-term impacts of specific management strategies on visitor behaviors
and park sustainability [42,44,45]. By aligning park offerings with visitor expectations
and emotional responses, management can foster a deeper connection with park users,
subsequently encouraging repeat visitation and support for conservation initiatives [46].

The stages carried out in the study were completed in the order and duration shown
in Figure 2 below.
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Figure 2. Workflow diagram used in the study.

In summary, this research not only highlights the intentionality behind participants’
decisions when they visit nature parks but also contributes to a methodological frame-
work that enhances the understanding of visitor experiences. These findings reinforce
the importance of integrating visitor feedback into management plans to ensure the con-
tinued relevance and vitality of nature parks in the face of growing environmental and
social challenges.

3. Results

Significant disparities were considered pertinent, as they can influence planning
and management strategies, particularly concerning park administration. In this context,
the analysis focused on three primary areas with noteworthy differences in perceptions
and frequency distributions of participants’ characteristics. These areas are delineated as
follows: frequencies of participant characteristics regarding the park and its management,
the attractiveness of park features, and the emotional impact or lasting impressions left by
the park on its users.

3.1. Frequencies of Participants’ Characteristics

Among the 1103 survey participants, 526 were males and 577 were females. Since
no statistical difference was detected according to gender, it was not included in the
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analyses and was not included in the findings. The frequency distributions of participant
characteristics are outlined as follows in Figure 3.
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3.2. Results Regarding Park Awareness

First, an examination was conducted to determine whether a notable distinction
existed between participants in terms of their awareness of the park on the basis of gender.
Given the presence of two dependent variables, male and female, the Mann–Whitney U test
was employed. The analysis of the Mann–Whitney U test results revealed no significant
variance concerning the awareness of nature park relative to gender. In other words, gender
did not emerge as a distinguishing factor in park awareness levels (Mann–Whitney U test
statistic value: 146,804.00; Z: −1.132; Asymp. Sig. (2-Tailed): 0.258).

As the remaining dependent variable groups comprised more than two variables, they
were subjected to analysis via the Kruskal–Wallis test. Nevertheless, subsequent to the
analysis, no noteworthy distinctions were observed across all the variables. The outcomes
of the Kruskal–Wallis test are delineated in Table 2, encompassing the chi-square value,
degrees of freedom (df ), and asymptotic significance values (Asymp. Sig). Notably, no
significant differences were identified, as none of the variables yielded an Asymp. A Sig
value of 0.05 or less was used.

Table 2. Kruskal–Wallis test results in park awareness.

Characteristics of Participants Chi-Square df Asymp. Sig (p)

Ages 4.708 7 0.696
Work group 6.852 9 0.652

Distance 7.391 6 0.286
Purpose of visit 3.656 3 0.301

Transportation method 8.631 4 0.071
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3.3. Findings Regarding Park Manager Awareness

The Mann–Whitney U test was employed to investigate whether a noteworthy dis-
tinction existed between genders concerning the recognition of the park operator. Analysis
of the Mann–Whitney U test results revealed no significant variance in the awareness
of the nature park operator with respect to gender. Hence, gender did not emerge as a
differentiating factor in the recognition of the park operator (Mann–Whitney U test statistic
value: 150,218.00; Z: −0.400; Asymp. Sig. (2-Tailed): 0.689).

The Kruskal–Wallis test was subsequently used to analyze other groups of dependent
variables, each comprising more than two variables. While a significant difference was
observed among the transportation method groups, no notable distinctions were discerned
across other variables (refer to Table 3). Specifically, private minibuses or bus transport
demonstrated significant variance.

Table 3. Kruskal–Wallis test results on park operator awareness.

Characteristics of Participants Chi-Square df Asymp. Sig. (p)

Ages 1.578 7 0.980
Work group 12.385 9 0.192

Distance 6.320 6 0.388
Purpose of visit 2.169 3 0.538

Transportation method 14.716 4 0.005 **
** 0.001 < p < 0.01.

ANOVA was used to identify any significant disparities among the arrival method
groups. Given the lack of homogeneity of variance in the ANOVA test, Tamhane’s test, a
post hoc test, was subsequently employed to discern the specific relationships among the
groups. The results are presented in Table 4.

Table 4. ANOVA test results on park operator awareness by transportation method.

Awareness of the Park Operator

(A) Transportation Method (B) Transportation Method Mean Difference (A-B) Std. Error Sig. (p)

Car Public transportation 0.14 0.048 0.054 *

Bicycle or motorcycle Public transportation 0.26 0.071 0.005 **

F test statistic value 3.715

* 0.01 < p < 0.05; ** 0.001 < p < 0.01.

Upon reviewing Table 4, notable distinctions emerge regarding the awareness of the
park operator among different transportation methods to the area. Specifically, individuals
arriving via private vehicles are more likely to recognize the park operator than those
utilizing public transportation (p = 0.054). Similarly, a significant disparity was observed
between individuals arriving via public transportation and those using bicycles or motor-
cycles (p = 0.005). Notably, individuals arriving via public transportation demonstrate a
greater propensity for recognizing the park operator than do those arriving via bicycles
or motorcycles.

3.4. Findings Regarding the Park’s Attractive Features

The attractiveness of the park was assessed on the basis of various criteria, including
cleanliness (ICL), family comfort (CFF), picnic opportunities (HPO), tranquility (TBS),
proximity (BC), uniqueness as a breathing space in Istanbul (BOPBI), reliability (BR),
forestation (BEF), availability of diverse opportunities (AAKO), suitability for sports (SFS),
and absence of heavy usage (NHU).

To investigate potential gender-based disparities in perceived park attractiveness,
the Mann–Whitney U test was conducted. Analysis of the Mann–Whitney U test results
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revealed no significant variance in the perception of the park’s attractive features with
respect to gender. Thus, gender did not emerge as a distinguishing factor in assessing park
attractiveness (Table 5).

Table 5. Mann–Whitney U test results on attractive features of the park by gender.

Attractive Features of the Park Mann–Whitney U Z Asymp. Sig. (2-Tailed)

Including cleanliness 145,938.5 −1.328 0.184

Family comfort 150,005.0 −0.380 0.704

Picnic opportunities 147,325.5 −0.969 0.333

Tranquility 143,809.0 −1.820 0.069

Proximity 150,769.5 −0.256 0.798

Uniqueness as a breathing space in
Istanbul 146,355.0 −1.243 0.214

Reliability 149,206.0 −0.597 0.551

Forestation 151,667.0 −0.020 0.984

Availability of diverse opportunities 151,204.5 −0.174 0.862

Suitability for sports 151,726.5 −0.006 0.996

Absence of heavy usage 150,858.5 −0.400 0.689

As depicted in Table 5, the asymptotic significance (Asymp. sig.) values associated
with all attractive features exceeded 0.05. This indicates the absence of a significant differ-
ence in the perceived attractiveness of the park based on gender.

The outcomes of the Kruskal–Wallis test were used to discern whether significant dif-
ferences exist in the attractive features of nature parks relative to participant characteristics
(Table 6).

Table 6. Kruskal–Wallis test results on attractive features of the nature park.

Attractive Features of the Park

Test Statistics ICL CFF HPO TBS BC BOPBI BR ITR BEF AAKO SFS NHU

Ages

Chi-Square 4.240 27.887 14.248 3.278 11.723 11.297 12.386 8.369 5.759 10.170 9.318 7.412

df 7 7 7 7 7 7 7 7 7 7 7 7

Asymp. Sig. 0.752 0.000
***

0.047
* 0.858 0.110 0.126 0.089 0.301 0.568 0.179 0.231 0.387

Work Groups

Chi-Square 5.924 31.488 19.175 7.040 10.251 9.601 5.690 2.523 9.394 27.069 24.061 11.765

df 9 9 9 9 9 9 9 9 9 9 9 9

Asymp. Sig. 0.747 0.000
***

0.024
* 0.633 0.331 0.384 0.770 0.980 0.402 0.001

***
0.004

** 0.227

Distance

Chi-Square 7.173 23.072 27.481 19.202 101.569 24.478 5.932 1.822 3.179 4.338 5.071 9.666

df 6 6 6 6 6 6 6 6 6 6 6 6

Asymp. Sig. 0.305 0.001
***

0.000
***

0.004
***

0.000
***

0.000
*** 0.431 0.935 0.786 0.631 0.535 0.139



Forests 2024, 15, 1687 10 of 20

Table 6. Cont.

Attractive Features of the Park

Test Statistics ICL CFF HPO TBS BC BOPBI BR ITR BEF AAKO SFS NHU

Purpose of visit

Chi-Square 6.219 50.034 82.774 20.452 2.041 5.417 1.965 2.051 3.246 83.899 1.276 3.721

df 3 3 3 3 3 3 3 3 3 3 3 3

Asymp. Sig. 0.101 0.000
***

0.000
**

0.000
*** 0.564 0.144 0.580 0.562 0.355 0.000

*** 0.735 0.293

Transportation method

Chi-Square 11.362 66.545 51.562 7.528 22.713 21.401 10.730 5.329 1.769 11.962 23.695 0.855

df 4 4 4 4 4 4 4 4 4 4 4 4

Asymp. Sig. 0.023
*

0.000
***

0.000
*** 0.110 0.000

***
0.000

*** 0.030 * 0.255 0.778 0.018 * 0.000
*** 0.931

* 0.01 < p < 0.05; ** 0.001 < p < 0.01; *** p < 0.001.

Significant disparities were observed among age groups concerning family comfort
and picnic opportunities. However, no noteworthy distinctions were found in other
attractive features.

Work groups exhibited significant differences in family comfort, picnic opportunities,
suitability for sports, and the absence of heavy usage, whereas no significant differences
were detected in other attractive features.

With respect to distance groups, significant differences were noted in family comfort,
picnic opportunities, tranquility, proximity, and uniqueness as a breathing space in Istanbul,
whereas no significant differences emerged in other attractive features.

The purpose of visit groups displayed significant differences in family comfort, picnic
opportunities, tranquility, and suitability for sports, with no notable disparities identified
in other attractive features.

The arrival method groups demonstrated significant differences in terms of cleanliness,
family comfort, picnic opportunities, uniqueness as a breathing space in Istanbul, proximity,
reliability, availability of facilities, suitability for sports, and the absence of heavy usage.
However, no significant differences were observed in the overall attractive features (Table 6).

Significant discrepancies were noted in the park’s attractive features across age groups.
The ANOVA test outcomes pertaining to the attributes of familial comfort and picnic
opportunities are presented in Table 7. It was determined that women between the ages of
19 and 25 attach less importance to family comfort than other age groups do. There was
no significant difference in this regard between the other age groups. However, a clear
difference emerged in the emergence of picnic rates. Those in the age group of 46–50 years
and those aged 51 and over value sunshine more than picnic opportunities. There was no
difference between the other age groups in this regard.

Table 7. ANOVA test of the attractive features of the park in age groups.

Family Comfort (CFF)

(A) Ages (B) Ages Mean Difference (A-B) Std. Error Sig. (p)

36–40 age range 19–25 age range 0.16 0.052 0.053 *
41–45 age range 19–25 age range 0.21 0.054 0.003 **
46–50 age range 19–25 age range 0.29 0.069 0.002 **

51 and over age range 19–25 age range 0.18 0.055 0.036 *
F test statistic value 4.061

Picnic opportunities (HPO)

46–50 age range 51 and over age range 0.26 0.075 0.019 *

F test statistic value 0.507

* 0.01 < p < 0.05; ** 0.001 < p < 0.01.
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The ANOVA test results regarding the park’s attractive features across various occupa-
tional groups are presented in Table 8 below. Notably, a significant disparity was observed
in familial comfort between capital owners and individuals working in relevant fields,
as well as those employed in the education sector. Additionally, a significant difference
was identified between housewives, unemployed individuals, and individuals in the field
of education. In both instances, individuals employed in the education sector exhibited
a diminished emphasis on these two features compared with other occupational groups.
Although the Kruskal–Wallis test revealed a significant difference in terms of picnic op-
portunities and suitability for sports, the ANOVA test did not ascertain which specific
occupational groups contributed to this variance.

Table 8. ANOVA test of the attractive features of the park in work groups.

Family Comfort (CFF)

(A) Work Groups (B) Work Groups Mean Difference (A-B) Std. Error Sig. (p)

Capital owners and other related areas Workers in the field of education 0.15 0.043 0.031 *
Housewives and unemployed people Workers in the field of education 0.18 0.047 0.011 *

F test statistic value 3.572

Availability of diverse opportunities (AAKO)

Workers in the field of education Workers and those working in
related fields 0.25 0.058 0.001 **

Capital owners and other related areas Workers and those working in
related fields 0.21 0.059 0.021 *

Those working in the social. cultural and
legal fields

Workers and those working in
related fields 0.41 0.099 0.006 *

F test statistic value 3.058

* 0.01 < p < 0.05; ** 0.001 < p < 0.01.

The ANOVA test outcomes regarding distances exhibiting significant variances in the
park’s attractive features are presented in Table 9 below. Notably, individuals arriving from
longer distances tend to prioritize familial comfort and hold more favorable perceptions
than those arriving from shorter distances do. Moreover, individuals traveling from longer
distances display a more positive outlook on picnic opportunities than their counterparts
arriving from shorter distances do. Conversely, individuals arriving from closer distances
exhibit a more favorable perception of the park’s tranquility than those traveling from
farther distances. Consequently, individuals arriving from closer distances tend to regard
the park’s proximity more positively than those arriving from farther distances do, which
aligns with natural expectations.

Table 9. ANOVA test of the attractive features of the park in distance.

Family Comfort (CFF)

(A) Distance (B) Distance Mean Difference (A-B) Std. Error Sig. (p)

20,001–25,000 m 5000–10,000 m 0.19 0.043 0.000 ***
10,001–15,000 m 0.13 0.043 0.040 *

F test statistic value 3.906

Picnic opportunities (HPO)

15,001–20,000 m 5000–10,000 m 0.23 0.047 0.000 ***
F test statistic value 4.672

Tranquility (TBS)
5000–10,000 m 15,001–20,000 m 0.15 0.044 0.021 *

30,001 m and over 0.24 0.066 0.010 *
10,001–15,000 m 30,001 m and over 0.20 0.065 0.054 *

F test statistic value 3.239
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Table 9. Cont.

Family Comfort (CFF)

(A) Distance (B) Distance Mean Difference (A-B) Std. Error Sig. (p)

Proximity (BC)
5000–10,000 m 10,001–15,000 m 0.19 0.040 0.000 ***

15,001–20,000 m 0.28 0.041 0.000 ***
20,001–25,000 m 0.32 0.036 0.000 ***
25,001–30,000 m 0.33 0.046 0.000 ***

30,001 m and over 0.35 0.055 0.000 ***
10,001–15,000 m 20,001–25,000 m 0.13 0.033 0.002 **

25,001–30,000 m 0.14 0.043 0.035 *
F test statistic value 18.545

Uniqueness as a breathing space in Istanbul (BOPBI)
15,001–20,000 m 5000–10,000 m 0.16 0.045 0.014 *
20,001–25,000 m 5000–10,000 m 0.13 0.041 0.028 *

30,001 m and over 5000–10,000 m 0.29 0.082 0.016 *
F test statistic value 4.150

* 0.01 < p < 0.05; ** 0.001 < p < 0.01; *** p < 0.001.

The ANOVA test results regarding individuals exhibiting significant differences in
their interest in the park’s distinctive features, on the basis of their purpose of visit, are
presented in Table 10 below. Notably, relaxation and picnicking emerge as primary purposes
influencing perceptions. As shown in Table 10, familial comfort is notably perceived more
positively by visitors who come for relaxation and picnicking than by those visiting for
nature observation. Similarly, regarding the availability of picnic opportunities, visitors
seeking nature observation and relaxation tend to hold more favorable perceptions than
those visiting leisure walks do, with picnickers displaying the most positive outlook. With
respect to the park’s tranquility, individuals visiting for relaxation exhibit more favorable
perceptions than those visiting for nature observation, walks, or picnics. Finally, with
respect to suitability for sports, individuals visiting for leisurely walks tend to harbor more
positive sentiments than those visiting nature observation, relaxation, or picnicking.

Table 10. ANOVA test results in terms of purpose of visit.

Family Comfort (CFF)

(A) Purpose of Visit (B) Purpose of Visit Mean Difference (A-B) Std. Error Sig. (p)

Relaxing Nature observation 0.26 0.051 0.000 ***
Picnic Nature observation 0.14 0.052 0.038 *

Hiking 0.28 0.035 0.000 ***
F test statistic value 17.424

Picnic opportunities (HPO)
Nature observation Hiking 0.18 0.057 0.010 *

Relaxing Hiking 0.30 0.051 0.000 ***
Picnic Nature observation 0.19 0.053 0.003 **

Hiking 0.37 0.035 0.000 ***
F test statistic value 29.751

Tranquility (TBS)
Relaxing Nature observation 0.22 0.063 0.003 **

Hiking 0.17 0.055 0.011 *
Picnic 0.19 0.045 0.000 ***

F test statistic value 6.927
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Table 10. Cont.

Family Comfort (CFF)

(A) Purpose of Visit (B) Purpose of Visit Mean Difference (A-B) Std. Error Sig. (p)

Availability of diverse opportunities (AAKO)
Hiking Nature observation 0.37 0.059 0.000 ***

Relaxing 0.29 0.054 0.000 ***
Picnic 0.37 0.040 0.000 ***

F test statistic value 30.189

* 0.01 < p < 0.05; ** 0.001 < p < 0.01; *** p < 0.001.

Table 11 below presents the ANOVA test results, which clearly show significant
differences in the attractive features of the park based on the transportation methods
used to reach it. It is evident that individuals arriving by car are more concerned with the
park’s attractive features than those using alternative modes of transportation. Interestingly,
individuals arriving by public transportation place greater emphasis on the park’s proximity
than those arriving by walking, bicycling, or motorcycling. Furthermore, individuals
arriving on foot perceive the park as the sole breathing space in Istanbul more positively
than those using other modes of transportation do, indicating greater significance attached
to this feature.

Table 11. ANOVA test results in terms of transportation method.

Including Cleanliness (ICL)

(A) Transportation Method (B) Transportation Method Mean Difference (A-B) Std. Error Sig. (p)

Car Bicycle or motorcycle 0.25 0.063 0.005 **
F test statistic value 2.860

Family comfort (CFF)
Car Public transportation 0.28 0.041 0.000 ***

By foot 0.29 0.054 0.000 ***
Bicycle or motorcycle 0.41 0.048 0.000 ***

Picnic opportunities (HPO)

F test statistic value 17.641
Car By foot 0.35 0.052 0.000 ***

Bicycle or motorcycle 0.42 0.056 0.000 ***
Public transportation By foot 0.24 0.068 0.006 **

Bicycle or motorcycle 0.30 0.072 0.001 **
F test statistic value 13.474

Proximity (BC)
By foot Car 0.25 0.069 0.006 **

Public transportation 0.24 0.078 0.031 *
Bicycle or motorcycle 0.37 0.086 0.001 **

F test statistic value 5.777

Uniqueness as a breathing space in Istanbul (BOPBI)
Car Public transportation 0.15 0.043 0.004 **

By foot 0.18 0.056 0.024 *
Bicycle or motorcycle 0.21 0.069 0.042 *

F test statistic value 5.436

* 0.01 < p < 0.05; ** 0.001 < p < 0.01; *** p < 0.001.

While the Kruskal–Wallis test yielded a significant difference for attributes such as
reliability (BR), availability of various opportunities (AAKO), and suitability for sports
(SFS), the ANOVA test did not ascertain the specific occupational groups responsible for
this variance.



Forests 2024, 15, 1687 14 of 20

3.5. Findings Regarding Post-Park Visit Emotions

The Mann–Whitney U test was conducted to assess potential gender-based differences
in post park visit sentiment. Analysis of the Mann–Whitney U test results revealed no
significant variance in post-park-visit feelings with respect to gender. Therefore, gender
does not appear to influence post-park-visit sentiment, as indicated in Table 12.

Table 12. Mann–Whitney U test results on emotions by gender.

Feelings after Leaving the Park Mann–Whitney U Z Asymp. Sig. (2-Tailed)

Anger 148,762.5 −1.238 0.216
Unrest 149,153.0 −1.135 0.257

Happiness 151,367.0 −0.150 0.881
Desire to come again 148,134.5 −1.451 0.147

Regret 146,786.5 −1.122 0.262

The outcomes of the Kruskal–Wallis test, aimed at assessing potential disparities in
participants’ post-park-visit sentiment and attributes, are presented in Table 13. Notably,
significant distinctions were observed in participants’ post visit sentiment relative to their
age, purpose of visit, and mode of transportation to the park.

Table 13. Kruskal–Wallis test results of feeling after leaving the park.

Test Statistics/Feelings Anger Unrest Happiness Desire to Come Again Regret

Age
Chi-Square 8.029 7.079 10.239 3.643 16.762

df 7 7 7 7 7
Asymp. Sig. 0.330 0.421 0.175 0.820 0.019 *

Profession or field of work
Chi-Square 7.531 13.307 12.406 9.658 10.029

df 9 9 9 9 9
Asymp. Sig. 0.582 0.149 0.191 0.379 0.348

Distance
Chi-Square 9.106 11.986 10.538 7.352 11.234

df 6 6 6 6 6
Asymp. Sig. 0.168 0.062 0.104 0.290 0.081

Purpose of visit
Chi-Square 7.213 3.580 2.086 19.519 18.594

df 3 3 3 3 3
Asymp. Sig. 0.065 0.311 0.555 0.000 ** 0.000 **

Transportation method
Chi-Square 16.260 8.200 10.166 7.235 8.574

df 4 4 4 4 4
Asymp. Sig. 0.003 ** 0.085 0.038 * 0.124 0.073

* 0.01 < p < 0.05; ** 0.001 < p < 0.01.

The ANOVA test results, employed to discern the demographic groups contributing
to variations in participants’ post park visit sentiments, specifically across age groups,
purpose of visit, and modes of transportation to the park, are detailed in Table 14.

An analysis of emotions following park visits through an ANOVA across different
age groups revealed that individuals aged 19–25 and 46–50 years tended to experience a
greater sense of regret than those aged 0–18 years.

With respect to the willingness to revisit the park, individuals arriving for nature
observation displayed a greater propensity to return than those arriving for leisurely walks,
relaxation, or picnics.

Furthermore, it is apparent that individuals arriving to relax often reported feeling
more restless than those arriving for nature observation, walks, or picnics.
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Table 14. ANOVA test results in terms of feeling after leaving the park.

Regret

(A) Age (B) Age Mean Difference (A-B) Std. Error Sig. (p)

19–25 age 0–18 age 0.27 0.078 0.022 *
46–50 age 0–18 age 0.29 0.091 0.046 *

F test statistic 2.416

Desire to Come Again

(A) Purpose of Visit (A) Purpose of Visit Mean Difference (A-B) Std. Error Sig. (p)

Nature observation Hiking 0.12 0.045 0.042 *
Relaxing 0.13 0.046 0.035 *

Picnic 0.13 0.042 0.016 *
F test statistic 6.606

Regret
Relaxing Nature observation 0.23 0.063 0.002 **

Hiking 0.21 0.052 0.001 **
Picnic 0.12 0.040 0.014 *

F test statistic 6.287

Anger

(A) Transportation methods (A) Transportation methods Mean Difference (A-B) Std. Error Sig. (p)

Car Rented minibus or bus 0.06 0.008 0.000 **
Public transportation Rented minibus or bus 0.11 0.030 0.004 **

By foot Rented minibus or bus 0.20 0.054 0.006 **
F test statistic 4.111

Happiness
Car By foot 0.10 0.010 0.000 **

Rented minibus or bus 0.10 0.010 0.000 **
F test statistic 2.556

* 0.01 < p < 0.05; ** 0.001 < p < 0.01.

Feelings of anger were more prevalent among individuals arriving by car, public
transportation, or on foot than among those arriving by privately rented minibuses or buses.

Conversely, individuals arriving by car tended to report a greater sense of happiness
than those arriving on foot or by privately rented minibuses or buses.

4. Discussion

The effective management, planning, and utilization of nature parks for recreational
purposes while ensuring sustainability are essential endeavors. Understanding visitor
perceptions, land use, and various influencing factors is crucial [47]. The characteristics
of visitors and their perceptions significantly shape the overall perceptions of parks [48].
Recent research has increasingly illustrated the role of transportation infrastructure in
park management and its impact on visitor demographics [49,50]. Age-related preferences
notably influence the design of park facilities and amenities [51]. Moreover, park features
and accessibility play critical roles in shaping visitor perceptions, which correlate with
overall satisfaction and the likelihood of repeat visits [52,53].

Integrating insights from transportation studies and demographic analyses is vital for
optimizing visitor experiences and promoting inclusivity in park management strategies.
The challenges of preserving forest resources have escalated due to changing global dy-
namics and increasing exploitation, prompting the development of protection tools and
methods across the globe, alongside intensified international cooperation and coordination
efforts [54]. While immediate measures may not be necessary in regions where forests
still thrive, human activity-induced land use changes can lead to deforestation. A com-
prehensive understanding of the existing legal frameworks is essential for understanding
the processes associated with forest characterization loss [55,56]. Thus, forest management
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must prioritize the continuity of the ecosystem and the preservation of unbroken soil
cover [57].

Numerous studies highlight the profound impact of transportation distance on park
visitors and emphasize the significance of park features in shaping their perceptions. Al-
Hashedi and Magalingam (2021) stress the necessity of considering transportation factors in
park planning and management, whereas Lee and Smith (2017) support the idea that park
features crucially influence visitor experiences [51,58]. This body of research emphasizes
the importance of tranquility and reliability in park usage. Combining insights from
transportation and park feature studies is essential for optimizing park management and
enhancing visitor satisfaction.

The significance of transportation methods in shaping visitors’ perceptions of park
features has been confirmed in various studies. For example, Smith et al. (2021) advocated
for tailored management strategies to cater to the diverse preferences of visitors and
enhance their overall park experiences [49]. Furthermore, Al-Hashedi and Magalingam
(2021) examined the varying impacts of transportation methods on visitors’ comfort when
visiting parks with their families, indicating the need for specialized management strategies
to ensure inclusivity and satisfaction across all visitor demographics [58].

Additionally, the effective management of parking facilities within parks, which
are designed to accommodate various transportation modes, is pivotal for enhancing
visitor experiences and fostering inclusivity [59,60]. Research has shown that perceptions
regarding parking availability and convenience significantly influence park visitation
patterns [61,62]. Accordingly, Smith et al. (2021) highlighted the necessity for customized
management practices to adapt park facilities to the diverse transportation preferences of
visitors, ultimately enhancing the overall park experience and promoting inclusivity across
all demographic segments [49].

The proximity of parks has been identified as a significant factor influencing visi-
tor perceptions and preferences, particularly among those utilizing private vehicles and
public transportation. Tavitiyaman et al. (2021) reported that perceived accessibility to
parks plays a crucial role in the likelihood of visitation and overall satisfaction with the
park experience [63]. Thus, there is a strong argument for integrating transportation con-
siderations into park management strategies to optimize visitor experiences and ensure
universal accessibility.

In urban settings, parks are critical green spaces that significantly affect residents’
physical and mental well-being. Bamwesigye et al. (2021) emphasized that parks are
vital for urban dwellers, linking their accessibility to improved health outcomes [64].
Recent findings indicate that reducing the distance to nature parks increases access for
urban residents, positively influencing overall health and well-being [6,59]. Shorter travel
distances correlate with reduced stress, increased physical activity levels, and stronger
connections with nature. Thus, park management should prioritize these aspects to ensure
visitor comfort and well-being.

The perception of parks as natural forests significantly influences visitor experiences,
particularly among those who rely on public transportation [65]. Therefore, enhancing
the public’s perception of natural resources is essential for attracting a larger audience,
especially those using public transport. Research by Tukaszkiewicz and Antoszkiewicz
(2022) also indicates that the suitability of parks for sports activities is crucial across
various transportation methods, reinforcing the importance of incorporating transportation
considerations into park management strategies to optimize sports facilities and cater to a
range of visitor needs [66].

Moreover, park experiences extend beyond the physical realm, significantly impacting
visitors’ emotions and psychological well-being. Understanding these dynamics is essen-
tial for effective management. Positive experiences upon leaving parks can contribute to
heightened environmental awareness [67], whereas negative perceptions, such as over-
crowding, may hinder conservation efforts [53,68,69]. Consequently, park management
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should prioritize creating enriching experiences and enhancing infrastructure to improve
visitor satisfaction and support conservation initiatives.

The preference of park visitors for pedestrian activities and leisure pursuits underlines
the necessity of enhancing satisfaction levels and encouraging repeat visitation. Research
by Atalay et al. (2023) indicates that visitors who engage in leisurely activities report greater
satisfaction and a greater likelihood of returning [70,71]. Therefore, park management
should focus on provisions that cater to hiking and leisure enthusiasts. The current lack
of effective visitor management, particularly given the absence of visitation thresholds in
places such as Belgrade Forest nature parks, often results in unchecked usage, especially
during the peak spring and summer seasons. This unchecked usage poses significant
threats to the forest ecosystem. Effectively addressing these management challenges is
crucial for achieving sustainable park management practices.

By adopting a comprehensive approach that integrates transportation considerations,
visitor demographics, and the psychological impacts of park experiences, park management
can foster an inclusive, satisfying, and sustainable environment. This holistic strategy
allows parks to meet the diverse needs of all visitors while ensuring the preservation of
natural resources for future generations.

5. Conclusions

The development of effective strategies for parkland usage and management requires
a thorough assessment of transportation distances and the modes of transport utilized,
highlighting their critical role during the planning process. The park’s appealing features
significantly influence visitors aged 19–30 years, with a marked preference for younger
people, which is statistically significant. Understanding how transportation modes affect
visitors’ perceptions of park features underscores the need for specialized management
strategies that accommodate diverse preferences and enhance the overall park experience.

The varying effects of different transportation modes on visitors’ comfort, especially
those of visiting families, further emphasize the need for tailored management approaches
to ensure inclusivity and satisfaction across all visitor groups. Effective management should
involve adapting parking facilities to cater to various transportation methods, necessitating
specialized practices to improve the park experience and foster inclusivity. Proximity to
the park has a notable influence on visitor perceptions, particularly among those utilizing
private vehicles and public transportation. Consequently, integrating transportation con-
siderations into park management strategies is essential for enhancing visitor experiences
and accessibility.

The perception of the park as a vital green space in Istanbul shapes visitors’ prefer-
ences and perceptions across different transportation modes. Management strategies must
prioritize such dynamics to ensure the comfort and well-being of all visitors. Furthermore,
visitors’ perceptions of the park as a forest have a significant effect, particularly for those
using public transportation, thereby influencing their preferences. Promoting access to
public transportation can serve to reinforce this positive perception.

The analysis also reveals the park’s suitability for various sports activities across
different transportation modes, highlighting the importance of incorporating transportation
considerations into management strategies to enhance visitor perceptions and meet diverse
needs. The effects of park experiences extend beyond the physical environment, evoking
emotional and psychological responses in visitors. This discourse synthesizes the study’s
findings on the lasting impressions and emotional states that visitors experience within the
park environment.

A discernible trend emerges among park visitors who favor walking and leisure activ-
ities, a finding that holds considerable implications for park management strategies aimed
at improving visitor satisfaction and encouraging repeat visits. This trend underscores the
importance of transportation distance in the sustainable management of nature parks and
indicates a pressing need for increased attention from local governments, planners, and
policymakers. In this context, the implementation of policies aimed at enhancing public
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transportation systems, along with expanding bicycle paths and walking trails, could
greatly facilitate access to nature parks and promote the sustainable use of natural areas.

Author Contributions: Conceptualization, H.T.Y., N.T.Y., Ç.U. and D.P.; methodology, H.T.Y. and
N.T.Y.; validation, H.T.Y., O.D.E. and D.P.; formal analysis, H.T.Y., N.T.Y. and O.D.E.; investigation,
O.D.E. and Ç.U.; resources, H.T.Y., N.T.Y., O.D.E. and Ç.U.; data curation, D.P., Ç.U. and H.T.Y.;
writing—original draft preparation, Ç.U. and D.P.; writing—review and editing, D.P., H.T.Y., N.T.Y.,
Ç.U., H.F.P.e.S., M.A.P.D. and O.D.E.; visualization, D.P., H.T.Y., Ç.U., N.T.Y. and O.D.E.; project
administration, O.D.E., Ç.U. and N.T.Y.; funding acquisition, M.A.P.D. and D.P. All authors have read
and agreed to the published version of the manuscript.

Funding: This work was conducted by EU’s the Grant Scheme for Grassroots Civil Society Or-
ganizations (GRS) under Grant [CFCU/TR2014/DG/04/A1-04EuropeAid/139044/ID/ACT/TR]
and is based on the questionnaire data prepared within the scope of the project titled “Creating a
Participatory Process for Including the Demands of the Public for the Development Plans of Belgrade
Forest in Istanbul”.

Data Availability Statement: Data are contained within the article.

Acknowledgments: The authors thank the anonymous reviewers who provided valuable feedback
that improved this manuscript.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Zhou, M.; Chen, T.; Xu, Y.; Mi, F. Can the Establishment of National Parks Promote the Coordinated Development of Land, the

Environment, and Residents’ Livelihoods? Land 2024, 13, 704. [CrossRef]
2. Kuvan, Y. A General Overview of the World’s Protected Areas and Protected Forest Area Management in Turkey. In Challenges of

Establishment and Management of a Trans-Border Biosphere Reserve between Bulgaria and Turkey in Strandzha Mountain, Proceedings of an
UNESCO-BAS-MOEW Workshop, Bourgas, Bulgaria, 11–13 November 2005; Bulgarian Academy of Sciences: Sofia, Bulgaria, 2015;
pp. 35–41.

3. Baur, J.W.; Tynon, J.F. Small-Scale Urban Nature Parks: Why Should We Care? Leis. Sci. 2010, 32, 195–200. [CrossRef]
4. Böhn, D. National Park in Germany: Let nature be nature—But which nature? Int. J. Geoherit. Parks 2021, 9, 30–35. [CrossRef]
5. Fu, W.; Zhou, B. Theme Exploration and Sentiment Analysis of Online Reviews of Wuyishan National Park. Land 2024, 13, 629.

[CrossRef]
6. Sia, A.; Tan, P.Y.; Kim, Y.J.; Er, K.B.H. Use and non-use of parks are dictated by nature orientation, perceived accessibility and

social norm which manifest in a continuum. Landsc. Urban Plan. 2023, 235, 104758. [CrossRef]
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