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Abstract: For forest park managers and designers, it is very important to provide forest trails and
high–quality forest landscapes that meet visitor’s needs. In this study, based on demographic
characteristics, our main purpose is to analyze whether the preferences of visitors for different
trails differ, and to discuss whether forest park visitors’ satisfaction is affected when preferences
for choosing trails change, mainly in order to improve knowledge about visitors’ needs for forest
walking spaces. Through this analysis, we can aid in the planning and management of forest parks to
improve visitors’ experiences. We mainly consider five attributes, namely, sex, age, number of visitors,
number of visits and duration of stay in the park, in a questionnaire, and use the Kruskal–Wallis Test
and Mann–Whitney U Test to analyze multigroup data in “SPSS for Windows”. The results are as
follows: (1) Visitors with different attributes exhibit significant differences in terms of their choices
of forest trails and the evaluation of visitor satisfaction in the duration of stay. (2) The correlation
analysis showed that trail condition factors, such as the degree of difficulty and facility status,
affect the satisfaction evaluation of tourists on many levels. In addition, the number of visits by
visitors is negatively correlated with the preference for a forest trail based on recreational indicators.
(3) Compared to visitors who stay in the forest for a short amount of time, visitors who remain in
the forest for longer have a higher satisfaction level. Based on these results, we recommend that
parks consider the number of visits (visiting experience) and the duration of stays in the forest when
planning walking routes to more effectively plan forest park trails.

Keywords: visitor characteristics; forest recreation; forest bathing; visitor preference; forest walking;
national recreational forest of Japan

1. Introduction

In traditional forestry, the value of forests is mainly reflected in the economic benefits from the
direct use of wood. However, in recent decades, people’s understanding of and demand for forests
have undergone subtle changes [1]. The health and fitness function, recreational value, and landscape
appreciation gained from forest visits have attracted increasing attention [2–5]. Consequently, more
people are enjoying forest tourism in their spare time [6–11].

Previous studies have shown that walking in a forest can alleviate stress caused by personal work
or activities, and the decompression effect caused by different forest conditions also changes stress
levels [12–15]. In addition, a forest can contribute to recovery from health conditions [16]. For example,
patients who can see trees have shorter recovery periods than those who cannot [17].
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According to the results of the 2018 editorial survey conducted by the Cabinet Office of Japan,
people living in cities prefer to be close to the forest, and there is an increasing demand for closeness
to nature among the 20–50-year-old age group [18]. Furthermore, increasing numbers of people in
developed European countries are spending their leisure time in forests [19].

Forest tourism can not only protect natural resources but also result in forests that provide better
economic benefits [19,20]. In Japan, local governments in some rural and suburban areas have been
able to take advantage of this increasing interest in recreational activities to revitalize the regional
economy [20]. In addition, according to the statistics of the State Forestry Administration of China,
during the 2018 Spring Festival holiday (February 15th–21st), the number of tourists in the country
visiting forests exceeded 75.3 million, an increase of 21.8%. In 2016 and 2017, this number was
48.1 million and 61.8 million, respectively [21]. Therefore, this type of green tourism is increasingly
valued by governments around the world. Over the period from 1989–2000, 3,708 forest recreational
sites have been established in economically developed Japan; in China, by the end of 2015, a total
of 826 national forest parks had been established, covering an area of 10,845,491.71 hectares [20,21].
Thus, the global forest tourism industry is receiving increasing attention from governments worldwide,
and the number of forest parks is increasing.

With the increase in demand for forest tourism and for forest recreational space, the demand
for spatial planning technology is also increasing [20]. However, our knowledge and technology
related to the planning and management of forest recreation facilities still need be improved [1].
Investigations regarding forest recreation can improve the planning and management of forest
resources [1], especially with respect to forest landscapes, which are among the most important
components of forest recreation [20]. Effective trail planning and aesthetic landscape design play an
important role in improving the attractiveness of forest parks [20] while supporting forest recreation,
such as by mitigating conflicts between users and improving the profitability of operators [1]. Therefore,
providing more visitors with forest trails to meet their needs is a very important issue for forest managers
and planners.

Furthermore, visitors to a forest park are often diverse, including students, company staff, seniors,
and young people, and the purposes of their visits vary. These visitors inevitably come together in
forest parks. Therefore, landscape planners must balance the landscape needs and preferences of
different groups of people and combine landscape resources with the needs of visitors when planning
a forest. To effectively navigate this issue, landscape planners must understand the current status of
landscape resources before planning and designing a forest area. At the same time, it is necessary to
investigate the needs, landscape preferences, and overall evaluations of different visitors. Through these
investigations, planners can determine the preferences and needs of different visitors to a forest area [22].

In earlier studies, based on expert assessments, quantitative methods for examining the visual
and physical characteristics of landscapes have been widely used to assess the forest landscape
quality [23,24]. However, this method is insufficiently reliable because of its overreliance on experts or
professionals, who have only their own knowledge and experience [25]. As people spend more time
on forest recreation, visitors have become the main users of forest landscapes. Therefore, visitors have
become the subject of forest–landscape perception assessment methods [26–29]. Daniel [25] noted that
a user–based perception evaluation is more reliable than an expert–based evaluation.

In reality, visitors to forest parks are numerous and complex, and some authors believe that
visitors’ backgrounds will give rise to different landscape preferences [30,31]. To clarify the preferences
of different visitors for forest landscapes, researchers have begun to focus on the landscape preferences
and behavioral characteristics of visitors with different attributes [20,32–48]. Most of these studies
have focused on the visual experiences of tourists [49], but they have often overlooked the question of
whether a visitor’s route to an attraction was reasonable or whether that visitor chose a walking route
to the attraction based on visitors’ selection preferences.
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Understanding visitors’ preferences for resource conditions (e.g., path conditions), social conditions
(e.g., visitor behavior) and managerial conditions (e.g., vegetation and waste management) of a natural
environment is valuable for designing effective landscape management strategies [50].

To address this problem, Chiou, Tomczyk and other researchers [51–55] used geographic
information systems (GIS) software to study the rationality and suitability of trails under different
forest conditions from the perspective of the spatial physical conditions of a forest. Their studies
provided a basic program for the optimization of trails.

In addition, Reichhart and Arnberger [50] concluded that tourists’ subjective preference evaluations
of walking trails can be divided into recreational facilities and surrounding landscapes [50]. Researchers
such as Pena and Sever [11,56–59] examined the characteristics of forest trails, from the perspective of
environmental behavior and environmental psychology, to clarify walkers’ preferences for different
forest trails. Moreover, Sever and Verbic [58] noted that survey results demonstrated that visitors’
nonvisual experiences of nature (fresh air and scenic landscapes) are more important than visual
experiences in their preferences for recreational routes. Careful planning of trails and car lanes, trees
and shrubs in the trail environment, water resources and hills or curves that limit the landscape help to
increase visitors’ preferences for trails, while artificial factors also influence preferences for trails [60–64].
In contrast, boring or monotonous routes, unsafe or overly wild conditions and overgrown trails are
unappreciated by visitors [63,65–67].

As noted above, visitors to forest parks are numerous and diverse, and their preferences for
walking paths are varied. However, the preferences for forest trails of visitors with different attributes
have not been adequately studied.

A trail is an important landscape corridor in a forest park and plays a role in organizing the landscape
space. Well-designed forest trails can enable visitors to enjoy a forest landscape more thoroughly than
can poorly-designed trails. For the designer of a forest park, the design work must consider the needs
of visitors with different characteristics and meet the needs of people with different attributes.

Therefore, the purpose of this study is to clarify, from the perspective of visitors’ diverse
demographic characteristics, the differences in visitors’ preferences for trail attributes and their
evaluation of overall satisfaction with their experiences. Specifically, we aim to study the relation
between the choice of a given trail and visitor satisfaction.

The details are as follows:

(1) Analyze whether preferences change when the demographic characteristics of the visitors change;
(2) Analyze whether different sex, ages, durations of stay, numbers of visitors and numbers of visits,

affect the satisfaction of visitors;
(3) Clarify the relation between the choice of forest trail and visitor satisfaction.

Our research is carried out in the Akasawa Nature Reserve with 8 trails, namely, the Fureainomichi,
Komadori, Mukaiyama, Tsumetazawa, Nakatachi, Kamiakasawa, Keiryu and Himemiya trails.

This paper is structured as follows:

(1) Section one is the introduction presents the paper’s topic and research aims;
(2) Section two is the methods which include the investigation methods and analysis methods;
(3) Section three discusses the data in terms of five aspects, namely, sex, age, number of visitors,

number of visits and duration of stay, and draws conclusions;
(4) Section four presents the differences in the preferences and satisfaction of visitors with different

attributes regarding forest trails;
(5) Section five stated the main results and provides recommendations.
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2. Materials and Methods

2.1. Study Area

This study took place in Akasawa National Recreational Forest, west of Ue Matsumachi, Muzen
District, Nagano Prefecture, Japan. The forest area is approximately 720 ha, and the altitude is
1080–1557 m. This area is considered one of the three most beautiful forests in Japan, and its landscape
elements include Chamaecyparis obtusa, which has an average age of 300–350 years, mountain streams,
forest terrain and approximately 1200 species of vegetated landscapes. The park is known as “the
birthplace of forest bathing”; in addition, it was named one of the “100 Best Heritage Sites in Japan in
the 21st Century” by the Forest Culture Association. The park was certified as the “No. 1 Base for
Forest Therapy” by the Forest Therapy Society in 2006. The Akasawa National Recreational Forest has
a forest railway running along a canyon and has 8 hiking trails (Figure 1), and it has the largest number
Forest Therapy Society in Japan with forest trails, which receives 140,000 visitors a year [68]. Therefore,
we believe that the Akasawa National Recreational Forest is an ideal research area for this project.

Forests 2019, 10, x FOR PEER REVIEW 4 of 23 

forest terrain and approximately 1,200 species of vegetated landscapes. The park is known as “the 
birthplace of forest bathing”; in addition, it was named one of the “100 Best Heritage Sites in Japan 
in the 21st Century” by the Forest Culture Association. The park was certified as the “No. 1 Base for 
Forest Therapy” by the Forest Therapy Society in 2006. The Akasawa National Recreational Forest has a 
forest railway running along a canyon and has 8 hiking trails (Figure 1), and it has the largest number 
Forest Therapy Society in Japan with forest trails, which receives 140,000 visitors a year [68]. 
Therefore, we believe that the Akasawa National Recreational Forest is an ideal research area for this 
project. 

 

Figure 1. Akasawa National Recreational Forest. 

2.2. Selection of Preference Indicators 

The differences in the ecological and environmental characteristics of forests are the primary 
factors that affect visitor preferences [20,23–29,55–58]. In the selection of preference indicators, to 
maintain continuity with previous research, we mainly selected the indicators of the spatial 
evaluation of visitors investigated in a previous survey [11] and the evaluation indicators used in the 
previous studies because these indicators are universal and the evaluation system is relatively stable 
[48–58]. Accordingly, we ultimately chose 4 aspects, namely, the trail conditions, the landscape of the 
walking space, recreational opportunities and others (Figure 2). 

 
Figure 2. Classification of tourist preferences and the study site. 

Figure 1. Akasawa National Recreational Forest.

2.2. Selection of Preference Indicators

The differences in the ecological and environmental characteristics of forests are the primary factors
that affect visitor preferences [20,23–29,55–58]. In the selection of preference indicators, to maintain
continuity with previous research, we mainly selected the indicators of the spatial evaluation of
visitors investigated in a previous survey [11] and the evaluation indicators used in the previous
studies because these indicators are universal and the evaluation system is relatively stable [48–58].
Accordingly, we ultimately chose 4 aspects, namely, the trail conditions, the landscape of the walking
space, recreational opportunities and others (Figure 2).

The first set of questions is mainly based on the landscape of the space and addresses the issue of
whether there is a landscape to be appreciated and whether there are plants, ancient trees, streams
and other landscape elements with which one desires contact. The purpose of these questions is to
understand the preferences of different visitors related to the forest landscape. The second set of
questions relates to the actual condition of the forest trail and the physical strength of the visitor,
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and their purpose is to understand the relationship between the trail condition and physical strength
when a visitor chooses a trail. The third set of questions is designed to address the recreational
value of the trail and contains questions related to the needs of visitors for artificial elements, forest
bathing and photography; the purpose of these questions is to understand the relationship between
the entertainment value of the space and a visitor’s choice of trail. The last set of questions involve
preferences related to overall satisfaction and spatial privacy.
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2.3. Investigation Methods

In this study, we presented a survey comprising 18 questions to visitors who passed through the
main landscape entry points in the park. The contents of the questionnaire mainly included questions
related to sex, purpose of visit, time of stay, number of visitors, walking route, route preferences and
satisfaction evaluation. Among these questions, the choice of trail route by visitors was mainly based
on the trail conditions, trail landscape, and recreational or entertainment value of the trails. Overall,
12 indicators in 4 groups were evaluated by visitors (Figure 2).

We quantified the 12 indicators using a 7-point Likert-type scale. The scale had two extremes,
with 1, meaning “not at all preferred” or “difficult to value” and 7 meaning “very preferred” or “very
important” [11,32,68,69].

From August 2013 to November 2014, when the weather was good, the research team surveyed
the visitors through the park’s main landscape entry points. The team obtained 791 data points, 765 of
which were valid, and the effective rate was 96.71%. The valid questionnaire included 350 male visitors,
accounting for 45.75% of the total, and 415 women, accounting for 54.25%. The questionnaire was
administered to visitors ranging from 10 years old to over 70 years old.

2.4. Analysis Methods

We used “SPSS 21 for Windows” to analyze the differences among visitors with different attributes
and different selection preferences. Specifically, our analytical steps were as follows: (1) We used SPSS
to test whether the overall data were normally distributed to determine the appropriate analysis method
and differential test. (2) We used previous studies to analyze the different attributes of visitors, given
that the above test results show that the data set of the survey follows a normal distribution [11,70].
We selected multiple sets of data for the Kruskal-Wallis test and the Mann–Whitney U test, which were
applied to normally distributed data and non–distributed data sets, respectively [71–73]. (3) We used
Spearman correlation analysis to analyze the relationship between different visitors’ attributes and
choice preferences. (4) We analyzed and summarized the selection preferences of the different attributes
and visitor routes.

2.5. Classification of Visitors with Different Attributes

According to the visitor questionnaire, we further classified the visitors based on the following
attributes: sex, age, number of visits, number of visitors and duration of stay. In the sex classification,
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we divided visitors into males and females. Based on the age classification, we divided the visitors
into those 10–20 years old, 30–40 years old, 50–60 years old and over 70 years old. The number of
visits was divided into first visit, second visit and third or higher visit. The number of visitors was
divided into 1 person, 2 people, 3–5 people, 6–10 people and more than 10 people. The duration of
stay was divided into less than 2 h, 2–4 h, 4–6 h and more than 6 h. We analyzed visitor trail selection
preferences according to these attributes.

3. Results

3.1. Visitor Purpose and Attributes

As indicated in Table 1, the purpose of visiting the forest park is to experience and observe the
forest environment, with the priorities of experiencing “forest bathing” and “forest walking”, which
are determined based on the direction and location of the visitors and account for more than 70% of
visitors. With differences in the ages of the visitors, the number of visitors (forms), the duration of
stay in the forest park, and the number of visits (experiences), the purposes of the visits also changed.
People over 70 years old are similar to people 10–20 years old in that most visitors come to the forest
park for “forest bathing”. People aged 30–40 and 50–60 years old are similar in that most of these
visitors come to the forest park for “forest walking”. In addition, compared to groups of 6–10 visitors,
single visitors tend to visit the forest park for “forest walking”, and groups of more than 10 visitors
prefer to visit the forest park to engage in “forest bathing”. Groups of 2 visitors and 3–5 visitors
exhibit the same trend in choosing to visit the forest park, or “forest bathing” and “forest walking”.
From the perspective of duration of stay, visitors staying for 2 h or less and visitors staying all day
(longer than 6 h) prefer the forest park for “forest bathing”. Visitors staying for 2–4 h or for 4–6 h
mainly visit the forest park for “forest walking”. Finally, from the perspective of the number of visits,
the main purpose of more frequent visitors is “forest walking”, whereas first–time visitors come for
“forest bathing” and “forest walking”.

3.2. Differences in the Choices of Visitors with Different Attributes

To clarify whether visitors make different choices about trails according to different levels of
attributes, we used the Kruskal–Wallis test and the Mann–Whitney U test to analyze differences in
multiple sets of data (Table 2).

First, the 12 indicators, including the overall satisfaction evaluation, are different for the different
attribute levels of the visitors.

Second, based on the overall satisfaction level of the interviewee, there is no difference in the
satisfaction of the visitors in terms of sex, age, number of visits and number of visitors, whereas a
difference exists in terms of the duration of stay. In other words, although everyone’s choice preferences
are different, the final evaluation of the results is good. This result also shows that meeting the different
needs of multiple visitors is very important for landscape designers.

Nevertheless, based on the results of the analysis of the visitors’ durations of stay, the three
selection criteria, which are “whether there is a landscape that you want to see”, “whether you can
come into contact with landscape elements such as plants, old trees, and streams”, and “walking
distance and time spent”, play different roles in a visitor’s choice of trail. Visitors with different
durations of stay have different preferences in terms of these three indicators, and these preferences
have an obvious influence on the overall satisfaction of these visitors.
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Table 1. Demographics of the respondents.

FB FW FV AAP RFR VFR ESV ET AT PH LE

Sex
Male (n = 350) 114(32.57) 134(38.29) 32(9.14) 1(0.29) 19(5.43) 0 16(4.57) 2(0.57) 19(5.43) 6(1.71) 6(1.71)

Female (n = 415) 150(36.14) 142(34.22) 34(8.19) 2(0.48) 14(3.37) 3(0.72) 25(6.02) 2(0.48) 24(5.78) 2(0.48) 7(1.69)

Age

10 to 20 years (n = 46) 22(47.83) 10(21.74) 5(10.87) 0 2(4.35) 0 0 0 0 1(2.17) 1(2.17)
30 to 40 years (n= 239) 76(31.80) 83(34.73) 23(9.62) 1(0.42) 14(5.86) 0 17(7.11) 2(0.84) 12(5.02) 2(0.84) 5(2.09)
50 to 60 years (n = 391) 129(32.99) 151(38.62) 26(6.65) 1(0.26) 17(4.35) 3(0.77) 24(6.14) 2(0.51) 28(7.16) 2(0.51) 6(1.53)
Over 70 years (n = 89) 37(41.57) 32(35.96) 12(13.48) 1(1.12) 0 0 0 0 3(3.37) 3(3.37) 1(1.12)

Number
of visitors

1 person (n = 33) 8(24.24) 19(57.58) 1(3.03) 0 0 0 0 1(3.03) 2(6.06) 2(6.06) 0
2 persons (n = 457) 147(32.17) 172(37.64) 38(8.32) 0 19(4.16) 0 30(6.56) 3(0.66) 29(6.35) 6(1.31) 10(2.09)

3 to 5 persons (n = 174) 64(36.78) 56(32.18) 14(8.05) 3(1.72) 8(4.60) 0 11(6.32) 0 12(6.90) 0 3(1.72)
6 to 10 persons (n = 49) 19(38.78) 10(20.41) 6(12.24) 0 6(12.42) 3(6.12) 0 0 0 0 0
Over 10 persons (n= 52) 26(50.00) 19(36.54) 7(13.46) 0 0 0 0 0 0 0 0

Number
of visits

Once (n = 423) 144(34.04) 136(32.15) 39(9.22) 1(.024) 27(6.38) 3(0.71) 25(5.91) 1(0.24) 26(6.15) 5(1.18) 7(1.65)
Twice (n = 151) 54(35.76) 59(39.07) 14(9.27) 0 5(3.31) 0 9(5.96) 2(1.32) 4(2.65) 2(1.32) 2(1.32)

More than 3 times (n = 191) 66(34.55) 81(42.41) 13(6.81) 2(1.05) 1(0.52) 0 7(3.66) 1(0.52) 13(6.81) 1(0.52) 4(2.09)

Duration
of stay

Within 2 h (n = 79) 40(50.63) 19(24.05) 4(5.06) 0 6(7.59) 0 3(3.80) 1(1.27) 3(3.80) 2(2.53) 1(1.27)
Within 2 to 4 h (n = 571) 183(32.05) 211(36.95) 54(9.46) 1(0.18) 26(4.55) 3(0.53) 31(5.43) 2(0.35) 34(5.95) 5(0.88) 11(1.93)
Within 4 to 6 h (n = 91) 30(32.97) 37(40.66) 7(7.69) 2(2.20) 1(1.10) 0 6(6.59) 0 6(6.59) 1(1.10) 0

Over 6 h (n = 24) 11(45.83) 9(37.50) 1(4.17) 0 0 0 1(4.17) 1(4.17) 0 0 1(4.17)

Integers are the number of visitors; decimal values in parentheses are the percentage of overall visitors. FB: Forest bath; FW: Forest walk; FV: Forest landscape; AAP: Animal and plant
inspection; RFR: Ride a forest ramp; VFR: Visit the forest ramp; ESV: Enjoy the stream view; ET: Experience a route not traveled last time; AT: Admire the fall foliage; PH: Photography;
LE: Leisure.

Table 2. Differences in visitor selections for different visitor attributes.

LW DOD PC WT ET CW PH PS FS DAT PR SA

Sex (b) Sig. 0.083 0.000 ** 0.651 0.125 0.002 ** 0.381 0.980 0.030 * 0.011 * 0.499 0.083 0.074
Age (a) Sig. 0.834 0.045 * 0.008 ** 0.396 0.099 0.000 ** 0.002 ** 0.000 ** 0.000 ** 0.397 0.023 * 0.177

Number of visitors (a) Sig. 0.162 0.000 ** 0.000 ** 0.164 0.232 0.009 ** 0.012 * 0.214 0.001 ** 0.211 0.480 0.083
Number of visits (a) Sig. 0.557 0.753 0.370 0.004 ** 0.027 * 0.064 0.132 0.122 0.429 0.069 0.510 0.243
Duration of stay (a) Sig. 0.021 * 0.261 0.522 0.644 0.540 0.009 ** 0.109 0.695 0.297 0.045 * 0.347 0.000 **

LW: Landscape the visitor wants to see; DOD: Degree of difficulty; PC: Pavement condition; WT: Watch the forest train; ET: Experience the forest bath; CW: Contact with landscape
elements; PH: Photography; PS: Physical strength; FS: Facility status; DAT: Distance and time; PR: Privacy; SA: Satisfaction. a. Kruskal–Wallis test; b. Mann–Whitney U test; ** Significant
at the 0.01 level; * Significant at the 0.05 level.
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3.3. Trail Selection Preferences for Different Visitor Attributes

To clarify the characteristics of the preferences of visitors who have different attributes in terms of
trail selection, we classified and analyzed the visitors with different attributes.

3.3.1. Choice Preferences Based on Different Sexes

From the perspective of the sex attribute overall, both male and female visitors have a strong
preference for “whether they want to see the landscape” and “whether one can experience forest
bathing” in their choice of trails. There is also a similar tendency in their selection trends, and women
are slightly more likely than men to select a trail based on multiple indicators, like the degree of
difficulty, experience of forest bathing, physical strength and facility status. In other words, a good
forest landscape and a forest bathing experience with high satisfaction are the reasons that most visitors
choose a trail. Female visitors pay more attention than male visitors to the elements of selecting trails,
and female visitors choose trails according to their own needs (Figure 3).
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From the results of the difference tests, the indicators “difficulty of the trail”, “whether one can
experience forest bathing”, “physical strength”, and “whether the facilities are in good condition”
reveal sex differences. That is, female visitors pay more attention than male visitors to the condition of
the trail and the trail’s interestingness when selecting forest trails.

3.3.2. Choice Preferences Based on Age

Overall, there are many differences in the preferences of visitors of different age groups (Figure 4).
Indicators such as “difficulty of the trail”, “pavement condition of the trail”, “physical strength”

and “whether the facilities are in good condition”, which are mainly based on the condition of the
trail itself, are highly valued among visitors 50–60 years old and visitors over 70 years old. In contrast,
visitors from 10 to 20 years old have the lowest tendency to base preferences on the “difficulty of
the trail” and “physical strength” when choosing a trail. “Whether you can see the forest train” and
“whether you can take a photograph” are the main preferences of visitors aged 10–20 years old when
choosing a trail. Thus, middle–aged and elderly visitors mainly consider the condition of the trail
surface and their physical strength when choosing a forest trail, indicating that their choice is based on
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safety. The young visitors mainly base their decision on recreational value when they choose forest
trails. These results exhibit the same trends as the results of Oku et al. [19].

In addition, overall satisfaction is high, and the results of the indiscriminate evaluation show that
although visitors of different age groups have the same satisfaction results, the meaning of satisfaction
is different for each of them.
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Overall, the differences in trail preferences based on the number of visitors tend to be irregular
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From the results of the differences test, the “difficulty of the trail”, “pavement condition of the
trail”, “whether you can come into contact with landscape elements such as plants, old trees, water
bodies”, “whether you can take photographs”, and “whether the facilities are in good condition” are
the five indicators that demonstrate the differences in choice preferences. When there is only one
visitor, the indicators “difficulty of the trail”, “pavement condition of the trail” and “whether the
facilities are in good condition” are low–choice preferences based on the trail conditions. In contrast,
the indicators “whether you can come into contact with landscape elements such as plants, old trees,
and streams” and “whether you can take photographs” play a larger role in the preference of trail
related to spatial interests.

In addition, “difficulty of the trail”, “pavement condition of the trail” and “whether the facilities
are in good condition” are more preferred by groups of 3–5 visitors. Groups of 6–10 people make
choices based on “whether you can come into contact with landscape elements such as plants, old
trees, and streams” and “whether you can take photographs”, which are recreational activities in the
forest park, and “whether the facilities are in good condition” is a high indicator in terms of preference
for a trail.

Finally, groups of more than 10 people make choices based on “difficulty of the trail”, “whether
you can come into contact with landscape elements such as plants, old trees, and streams” and “physical
strength” (although there is no significant difference), but the preference for “whether you can take
photographs” is the lowest.

Thus, there are differences in the preferences of visitors in terms of the condition and the
entertainment value of the trail, but there is still no difference in the comprehensive evaluation
index of overall satisfaction. Overall, regardless of the number of visitors, visitors have high levels
of satisfaction.

3.3.4. Choice Preferences Based on Number of Visits

Overall, visitors who have visited the forest park with different numbers of times have similar
trends in terms of their choice of trails (Figure 6).Forests 2019, 10, x FOR PEER REVIEW 12 of 23 
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From the results of the differences test, a first–time visitor believes that “whether you can see the
forest train” is more important than other preferences, while visitors who have visited 3 or more times
are more likely to prefer “whether one can experience forest bathing” and “whether you can come
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into contact with landscape elements such as plants, old trees, and streams”. However, the last two
preferences do not exhibit significant differences.

Visitors who have visited the forest park with different numbers of times make trail choices
based on entertainment value. However, combining the number of visits with the visit purpose,
the number of visits is mainly related to the interest in experiencing more natural landscape elements
for the purpose of a “forest walk”. In comparison to visitors who visited 2 times and 3 or more times,
the first–time visitor has a higher preference for “whether you can see the forest train”.

3.3.5. Choice Preferences Based on Duration of Stay

Overall, visitors with different durations of stay also show irregular distribution preferences for
their choice of trails (Figure 7).
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Visitors who stay in the forest park for over 2 h exhibit a relatively low tendency for any given
indicator. Visitors who stay in the forest park for 2–4 h; exhibit a relatively high preference for
certain indicators, such as “difficulty of the trail”, “pavement condition of the trail”, “whether one
can experience forest bathing”, “whether you can take photographs”, and “walking distance and
time spent”.

Visitors who stay 4–6 h have a higher preference for certain indicators, including “difficulty of the
trail”, “pavement condition of the trail” and “whether one can experience forest bathing”, but they
exhibit a lower preference for “whether you can see the forest train” and “whether privacy is ensured”.

Visitors who stay over 6 h have a relatively high preference for certain indicators, such as “seeing
the landscape”, “whether you can see the forest train”, “whether one can experience forest bathing”,
“whether you can come into contact with landscape elements such as plants, old trees, and streams”,
“whether you can take photographs”, and “whether privacy is ensured”. At the same time, they have a
lower tendency to select a trail based on “difficulty of the trail” and “walking distance and time spent”.

Thus, visitors with shorter stays at the forest park have no clear purpose in their choice of trails;
they base their decisions mainly on having a simple forest experience. However, those who stay longer
exhibit clearer preferences and are more likely to experience entertainment from the forest environment.

In addition, from the results of the differences test, the three indicators “whether you can see the
landscape”, “whether you can come into contact with landscape elements such as plants, old trees,
and streams”, and “walking distance and time spent” account for the differences in the preferences for
choosing a trail.



Forests 2019, 10, 431 12 of 21

For the four durations of stay, the highest to lowest preferences for the previous three indicators
are as follows: “whether you can see the landscape”: 6 h > 4–6 h > 2–4 h > within 2 h; “whether
you can come into contact with landscape elements such as plants, old trees, and streams”:
6 h > 4–6 h > 2–4 h > within 2 h; and “walking distance and time spent”: 2–4 h > 2 h > 4–6 h >

over 6 h. In addition, the overall satisfaction of the ranking from highest to lowest is 6 h > 4–6 h >

2–4 h > within 2 h.
In this study, interestingly, the longer the duration of the stay in the forest park, the more attention

visitors will pay to the landscape and the experience of natural elements during the walk. In addition,
satisfaction is higher with a longer stay. In contrast, the shorter the duration of the stay, the more
attention visitors will pay to the trail and time required, whereas they will not pay attention to the
landscape and the connection with natural elements. In addition, overall satisfaction is lower.

To obtain deeper insight into this phenomenon, we analyzed the demographic characteristics of
visitors with different durations of stay (Table 3). The results revealed differences in the number of
visitors and the number of visits (Table 4).

Among them, visitors who stayed for 4–6 h and more than 6 h were mainly in groups of “2 people”
and “3–5 people”, accounting for 96.7% and 91.67% of the total, respectively.

According to the number of visits, the proportion of tourists who stayed for more than 6 h
among visitors visiting for the second time and those visiting for the third or more time was 62.25%,
which was slightly larger than the proportions of visitors who stayed for 2 h and 2–4 h at 51.90% and
41.68%, respectively.

These results indicate that visitors with longer stays are mainly small groups of 2 or 3–5 people,
and the number of visits by these visitors is also high. Visitors who stay for less than 2 h and 2–4 h,
range from groups of 3–5 people to 10 or more people, and are mainly visiting for the first time.

In our previous research [47], we found that visitors who mainly are in groups of 2 people or 3 to
5 people engage in, relatively free activities. They are primarily self–driving and mainly visit one park,
namely, the Akasawa Natural Recreational Forest. Therefore, these visitors are not restricted by time,
and can choose forest walks with a large number of walkers.

However, visitors who are visiting multiple parks and have a short duration of stay primarily
travel on sightseeing buses or are self–driving. Because these visitors will visit another tourist attraction
after Akasawa Natural Recreational Forest, their time in the forest park is restricted.

In other words, the number of visitors, their method of transportation, and their initial travel plans
determine or affect tourists’ duration of stay and their walking routes in a forest park to a certain extent.

3.4. Correlation Analysis of Visitor Attributes and Trail Selection

We used SPSS for Windows version 21 to perform Spearman correlation analysis to analyze the
correlation between visitor attributes and trail selection preference indicators (Table 4).

First, according to the correlation results of the different attributes, the sex, number of visitors and
duration of stay are positively correlated, and the age, number of visitors and number of visits are
positively correlated. In addition, the overall satisfaction of visitors, number of visitors and duration
of stay are positively correlated. Thus, groups with a large number of visitors with longer stays in the
forest park have a higher satisfaction level.

Second, according to the analysis results for the attributes of the visitor and preferences in the
choice of trails, indicators, such as “difficulty of the trail”, “physical strength” and “whether the
facilities are in good condition”, which are related to the factors of the trail, are positively correlated
with the attribute indicators, except for the number of visits, and the overall satisfaction of the visitors.
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Table 3. Demographic characteristics of visitors with different durations of stay.

Age Number of Visitors Number of Visits

10 to 20 Years 30 to 40 Years 50 to 60 Years Over 70 Years 1 Person 2 People 3 to 5 People 6 to 10 People Over 10 People Once Twice 3 or More Times

Within 2 h (n = 79) 5 (6.33%) 20 (25.32%) 42 (53.16%) 12 (15.19%) 9 (11.39%) 42 (53.16%) 13 (16.46%) 3 (3.80%) 12 (15.19%) 38 (48.10%) 21 (26.58%) 20 (25.32%)
Within 2–4 h (n = 571) 36 (6.30%) 171 (29.95%) 298 (52.19%) 66 (11.56%) 19 (3.33%) 349 (61.12%) 117 (20.49%) 46 (8.06%) 40 (7.01%) 333 (58.32%) 109 (19.09%) 129 (22.59%)
Within 4–6 h (n = 91) 5 (5.49%) 37 (40.66%) 40 (43.96%) 9 (9.89%) 3 (3.30%) 44 (48.35%) 44 (48.35%) 0 (0%) 0 (0%) 43 (47.25%) 13 (14.29%) 35 (38.46%)

Over 6 h (n = 24) 0 (0%) 11 (45.83%) 11 (45.83%) 2 (8.33%) 2 (8.33%) 22 (91.67%) 0 (0%) 0 (0%) 0 (0%) 9 (37.50%) 8 (33.33%) 7 (29.17%)

Table 4. Correlation analysis between different visitor attributes and trail selection preference indicators.

Sex Age Number
of Visitors

Number
of Visits

Duration
of Stay LW DOD PC WT ET CW PH PS FS DAT PR

Sex −0.031 0.108 ** 0.004 0.086 * 0.063 0.159 ** 0.016 0.055 0.110 ** 0.032 0.001 0.078 * 0.092 * −0.024 −0.063
Age −0.031 0.208 ** 0.177 ** 0.026 −0.001 0.139 ** 0.120 ** −0.020 −0.015 0.110 ** −0.087 * 0.161 ** 0.189 ** 0.055 0.102 **

Number of visitors 0.108 ** 0.208 ** 0.017 0.055 0.050 0.200 ** 0.091 * 0.108 ** 0.058 0.043 −0.034 0.078 * 0.092 * 0.000 −0.004
Number of visits 0.004 0.177 ** 0.017 0.113 ** −0.038 −0.018 0.032 −0.100 ** 0.021 0.040 −0.072 * 0.041 0.024 −0.033 0.031
Duration of stay 0.086 * 0.026 0.055 0.113 ** 0.112 ** 0.123 ** 0.101 ** −0.022 0.059 0.052 0.036 0.112 ** 0.102 ** −0.011 0.033

Satisfaction 0.065 −0.050 0.099 ** 0.031 0.162 ** 0.175 ** 0.127 ** 0.040 0.072 * 0.285 ** 0.202 ** 0.123 ** 0.089 * 0.103 ** −0.032 0.090 *
N 765 765 765 765 765 765 765 765 765 765 765 765 765 765 765 765

LW: Landscape the visitor wants to see; DOD: Degree of difficulty; PC: Pavement condition; WT: Watch the forest trail ET: Experience the forest bath; CW: Contact with landscape elements;
PH: Photography; PS: Physical strength; FS: Facility status; ** Correlation is significant at the 0.01 level (2–tailed). * Correlation is significant at the 0.05 level (2–tailed).
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4. Discussion

4.1. Visitors with Different Attributes Have Different Trail Preferences

Through the analysis of the preferences of the visitors with different demographic characteristics,
we found that elderly and female visitors consider the condition of the trail when choosing the trail,
while young people aged 10–20 years old consider the recreational landscape elements of the trail,
such as the forest train and locations where photography is possible.

Regarding the number of visitors, groups of 3–5 people, 6–10 people and more than 10 people not
only pay attention to the condition of the trail, but also focus on their physical strength in addition to
the recreational landscape elements of the trail. This finding may be related to the ages of the visitors
(most middle–aged people) in these groups.

With respect to the number of visits, visitors who have visited many times prefer to experience
forest bathing, whereas visitors on their first visit have a higher preference for “seeing the forest train”
than do other visitors.

Finally, with respect to the duration of stay, visitors who stayed more than 6 h have a clear
preference for the choice of trails, mainly preferring natural landscape elements. Those with shorter
stays exhibit a less clear choice of trails, they mainly considered a suitable walking route for the
time available.

Oku and Fukamachi [20] noted that visitor attitudes and perceptions of the surrounding
environment are different. Therefore, visitors with different attributes have different visitation
patterns and familiarity with the region because of their different perceptions of the landscape and
behavioral activities.

Thus, visitors with different attributes have different needs in terms of their choice of trails,
and from the perspective of their preferences, visitor landscapes are different. This study shows the
same results as previous research [20,32,33,35,45,47].

The findings confirm that the diversity of the population should be considered when planning
forest trails in forest parks, and the corresponding trail space should be planned for different groups of
people, which will be very important for improving the overall satisfaction levels of different users.

4.2. Visitor Satisfaction will Change Depending on the Attributes of the Visitor

In our study, in most cases, the satisfaction evaluation of visitors did not differ statistically, except
with respect to the duration of stay.

From the perspective of duration of stay, visitors who stay longer in a forest park have higher
satisfaction, whereas those who stay for a shorter time have a lower satisfaction level. In other words,
if visitors have sufficient time and experience rich forest landscapes, the experience improves their
overall satisfaction.

However, visitors who stay a shorter time may be limited by their time in the forest park, which
may be caused by their travel itinerary on that day. In this scenario, visitors need to leave the park
within a specified time, and they may feel unsatisfied with their excursion. This feeling is an important
factor affecting the overall satisfaction of visitors to the park.

This feeling is an interesting phenomenon. We hypothesize that as the duration of a visitor’s
experience in a forest landscape increases, the visitor’s satisfaction index will show a peak value at a
certain time period, after which the peak value will gradually start to decline. This phenomenon is
a meaningful topic that will contribute to the design of forest bathing activities and the planning of
forest trails.

Our previous research [47] showed that visitors who are in groups of 2 people or 3 to 5 people
stayed longer and were not restricted by time, mainly because they visited only the Akasawa Natural
Forest and had experience from previous visits, which allowed them to appreciate the forest landscape
on their walks. In contrast, those who stayed a short time were restricted by time, mainly because they
were going to a subsequent destination (Figure 8). In other words, the number of visitors, their method
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of transportation, and their travel plans affect the time of stay of tourists and their walking routes in
the forest park to a certain extent.
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This is a deeper issue is related to the layout of different scenic spots on a geographical scale and
the planning of the overall travel routes of visitors.

In addition, combined with the purpose of the visitor’s visit (Table 1), we find that although a
visitor’s goal may be mostly “forest bathing” or “forest walking”, the meaning of these terms can be
completely different for different tourists.

For tourists with shorter residence time and more diverse methods of transportation, “forest
bathing” or “forest walking” represents a simple appreciation of the landscape or the experience of
artificial entertainment facilities (such as forest trains). These types of tourists have fewer choices of
walking trails and shorter walks. “Forest bathing” or “forest walking” is more passive and simple
methods of appreciation for them.

In contrast, “forest bathing” or “forest walking” is an experience for enjoying the forest landscape
space for visitors who have a long residence time, mainly in groups of 2 or small groups of 2–3 people.
This type of visitor can access a larger number of forest trails and a longer walking distance. “Forest
bathing” or “forest walking” is an active learning practice for them. This result is also consistent with
our previous survey of visitors’ behaviors during walks [47].

Through these analyses, we find that tourists have two primary requirements for the planning
of forest trails. The first is the demand for landscape trail planning that promotes passive viewing,
and the second is landscape trail planning that promotes active discovery. Trails promoting the latter
experience may receive higher satisfaction ratings because visitors can experience more “small fun” in
the forest.

Additionally, through the correlation analysis, we conclude that the indicators of “whether you
can see the forest train” and “whether you can take photographs” are two entertainment–oriented
indicators representing forest space, but they are negatively correlated with the number of visits
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(experience). From the perspective of the impact of artificial landscape elements on tourists, this study
and previous studies [60–64] which is artificial factors will affect tourists’ preference for the trails shows
the same tendency.

Thus, the familiarity of visitors with a forest park affects their choice of forest trails. More
experienced visitors have a relatively lower preference for forest trails with strong artificial and
recreational landscapes when selecting forest trails. They may prefer to choose forest trails with many
natural landscape elements. However, first–time visitors to a forest park may be curious when choosing
a trail, and they may prefer to choose the recreational elements of the trail that will bring them more
entertainment value.

In addition, visitors’ different visits to the park affect their choice of trails, and different trail
selection preferences motivate them to exhibit different behaviors. The results of such behaviors also
allow visitors to obtain different levels of satisfaction; high satisfaction is correlated with a longer
duration of stay.

The statistics of the demographic characteristics of tourists are relatively simple. However,
the analysis of these attributes reveals that the reasons for choosing trails by different groups of
people are mainly based on the behaviors of tourists and the inherent differences in their demands for
forest landscape resources. These demands include the need for natural landscape elements and for
artificially entertaining landscape elements. Of course, there are other means to take a walk through a
park, as determined by the travel plans of the tourists that must be considered during the initial park
planning and design stage.

In other words, only by understanding the needs of different tourists and the actual situation,
can we better promote visitor satisfaction with forest landscape resources.

4.3. Trail Condition Factors, Such as the Degree of Difficulty and Facility Status, Affect Satisfaction Levels of
Visitors on Many Levels

Sever and Verbic [58] noted that the condition of a trail is the key factor that influences a visitor’s
choice of trail. In our study, from the correlation analysis between the attributes of the visitor and the
preferences in choosing a trail (Table 3), we also found that “whether the trails are in good condition”
affects the choice of trails among a diverse range of visitors. However, this indicator is not related to
the number of visits (experiences) by a visitor. Similarly, boring, unsafe or overgrown trails are not
appreciated by tourists [63,65–67].

Therefore, in most cases, an appropriate degree of the trail’s difficulty and good facilities can lead
visitors to provide a high satisfaction evaluation. However, visitors who visit often and are experienced
know more about the park and do not care as much about the difficulty of the trail or the facilities.
These visitors are more concerned with whether they can experience forest bathing during a forest
walk and whether they can come into contact with landscape elements such as streams, ancient trees,
and rocks (Figure 6).

In this survey, the indicator “whether one can experience forest bathing” is the preference of most
visitors when choosing a trail. However, from the perspective of spatial planning, the factors that affect
visitors’ experience of forest bathing include the density of forests, the diversity of plants in the forest,
and the openness of the understory. This issue requires deeper research.

In addition, this study focuses on the differences in preferences of users in the choice of trails and
their relationship to visitor satisfaction. However, how these selection indicators affect the overall
satisfaction evaluation of visitors, that is, what are the impacts of changes in the landscape of the trail
on the satisfaction evaluation of visitors, is also a direction for future research.

5. Conclusions

This study uses the Akasawa National Recreational Forest of Japan as an example. We mainly
identify visitor preferences for choosing trails in the forest park. These preferences are based on
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a statistical analysis of the differences in the preferences of visitors with different attributes when
choosing trails. Our results are summarized as follows:

(a) From the results of the difference analysis and the analysis of the visitors’ preferences, visitors
with different attributes exhibit significant differences in terms of their choice of forest trails. Thus,
visitors with different attributes have different needs in terms of their choice of trails, and their
perceptions of the landscapes are different. This study supports the results reported in previous
research [20,32,33,35,45,47].

(b) The trail condition factors, such as the degree of difficulty and facility status, affect the satisfaction
evaluation of a diverse array of visitors. The results of the correlation analysis between the
attributes of the visitors and their preferences in trail selection show that trail condition factors
such as the degree of difficulty and facility status are positively correlated with several visitor
attributes and the overall satisfaction evaluation of the visitor. In other words, in most cases, an
appropriate degree of the trail’s difficulty and good facilities can lead visitors to provide a high
satisfaction evaluation. That is, in most cases, tourists mainly prefer to consider the condition of
the forest trail when selecting forest trails before choosing the trail.

(c) In our study, in most cases, the satisfaction evaluation of visitors did not differ statistically,
except for the analysis of the visitors’ duration of stay. From the perspective of duration of stay,
visitors who stay longer in a forest park have higher satisfaction, whereas those who stay for
a shorter time have a lower satisfaction level. In other words, for those who love forest walks,
if visitors have sufficient time and experience rich forest landscapes, the experience improves
their overall satisfaction.

Based on the above results, the trails of the forest park should be planned according to the
following suggestions:

(1) Consider the age of the visitor. In particular, we should consider providing a route for people
over the age of 70 with a relatively good trail that has a rich natural landscape. For young people,
we should provide a better landscape quality and a landscape suitable for photography or place
attractions suitable for photography along the trail.

(2) Consider the needs of both first–time visitors and repeat visitors. For first–time visitors, we
need to provide forest trails that are rich in artificial elements and are slightly more entertaining.
For returning visitors, we should provide forest trails that are closer to nature and increase the
abundance of natural landscape elements.

(3) Consider the duration of stay. When organizing forest bathing activities, compared with the
short–term forest bathing experience, we should focus the experience on those staying more than
6 h and on groups of more than 10 people to more easily improve the quality of the experience of
forest bathing.

In future, we intend to conduct a more in–depth study on the factors affecting visitors from the
perspective of environmental behavioral psychology based on different visitors’ durations of stay and
combine the characteristics of different forest spaces with the behaviors of visitors.
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