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Abstract
The increase in the number of people living in cities leads to an increase in construction and unplanned urbanization, which
promotes climate change impacts, a situation that also triggers the longing for nature by people. The Bolu Urban Forest is
chosen as the study area because of its proximity to the city, being a D type recreation area and for many ecological bene�ts
it provides to the city. Apart from the bene�ts provided by the area, for this study, in order to determine the visual landscape
quality, a visual landscape quality questionnaire was distributed to a total of 250 university students. This sample was
made up of Landscape Architecture, Architecture, Urban and Regional Planning and Forestry Engineering disciplines at
Bartın University and Atatürk University to obtain preference data. Analysis was processed with SPSS 17.0 In visual
landscape quality analysis; 14 photographs were evaluated separately according to 18 adjective pairs. According to the
results of the visual landscape quality analysis preferred the clear and �owering areas in the Bolu Urban Forest the most.
The areas with dense woods and fallen trees were the least preferred by the students of all departments. In this study, a low
recreational use potential of 42% was determined for the existing recreation potential of the Bolu Urban Forest. The analysis
and surveys made were done in order to increase the potential of use in the area, and suggestions were developed for the
area by considering the protection-use balance of the area.

Introduction
It is predicted that approximately 70% of the world's population will live in cities by 2030 (UN 2017). In Turkey, the rate of
people living in provincial and district centers was 93% in 2020. On the other hand, the rate of people living in towns and
villages decreased from 7.2–7% (Anon. 2021). As a result of increasing urbanization, urban green areas are important, and
urban forests are prominent among these urban green areas due to their multifunctional use (Pauleit and Duhme 2000;
Pauleit et al. 2020).

Many studies show urban forests as recreational areas as a resource for cognitive and physical health (Tyrväinen et al.
2005; Jay and Schraml 2009; Konijnendijk et al. 2013; Ulmer et al. 2016; Liu et al. 2017; Pulighe et al. 2016; Baumeister et al.
2020). Forest values such as natural area and recreational value are becoming more and more evident. This is especially
true in forests close to urban areas, where the importance of recreational value is emphasized (Tahvainen et al. 2001).
Recreational potential are determined by climatic conditions, biophysical features such as landforms and vegetation
(Arriaza et al. 2004; Faggi et al. 2013).

Land use is also important for determining the natural quality of landscape areas. It is stated that the increase in intensive
agriculture and urbanization has a negative effect on the recreational potential (Palomo et al. 2011; Van Berkel and Verburg
2014). The combinations of these qualities with natural and cultural locations (waterfalls, observation points,
archaeological sites, etc.) as perceived by the recreationists according to their own values and preferences determine the
recreational potential (Nordh et al. 2009; Kendal et al. 2012). The recreational potential can be evaluated by the variety of
possible activities (recreational activities) and the quality of a particular activity (Weyland and Laterra 2014).

The list of goods and services provided by urban forests and green spaces is impressive (Gage and Cooper 2017; Prather et
al. 2018). Urban forests improve microclimates and conserve and enhance natural resources, including soil, water,
vegetation and wildlife (Lindén et al. 2016). Urban green spaces ful�ll a role in satisfying the psychological, social and
cultural needs of city dwellers (Patarkalashvili 2017). Liu et al. (2019) found that when users in urban forests evaluated the
area both visually and audibly, they matched the area with the sounds of birds in open grass areas or closed areas with
forests, thus helping them to relax more, and so they preferred these areas more.

Investments in urban forests are increasing in many US cities, and studies highlight that an increase in urban forests is
desirable, thereby reducing pollution problems (Roy et al. 2012; McPherson et al. 2013). Urban forests and urban trees are
known to provide ecosystem bene�ts that address adaptation issues such as climate change mitigation and carbon
sequestration, reducing air pollution and reducing the heat island effect (Walton et al. 2016; Ra�ee et al. 2016; Gage and
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Cooper 2017; Zhou and Cao 2020; Yilmaz et al. 2021). It is estimated that urban forests capture 23 million tons of carbon,
producing emissions equivalent to 4.9 million cars each year (US Environmental Protection Agency 2016; Le Tran et al.
2017). A study found that the relationship between urban forest patterns and LST (Land Surface Temperature) is spatially
sensitive, and vegetation patches in urban forest perform better in cooling urban areas (Zhou and Cao 2020).

Urban forests are important for many purposes such as aesthetics (Smardon 1988), timber production and biodiversity. The
importance and demand of the urban forest area is expected to increase depending on the ongoing urbanization process
(Ode and Fry 2002). Relationships between society and nature, including forests, are changing and forestry as a structural
intervention in forest ecosystems has to adapt itself to changing societal pressures and demands. The planning and
management of forest areas in and near urban areas has been most affected by the urbanization process (Konijnendijk
2000). Urban forest should be evaluated as multifunctional for recreation, aesthetic quality, environmental protection and
nature protection (Pauleit and Duhme 2000). Recent studies show that urban forests not only have an aesthetic function in
the landscape, but also play an important role in reducing the environmental impacts of urban settlements (Seamans 2013;
Bonilla-Bedoya et al. 2020). Tyrvainen et al. (2005) examine the functions that urban forests provide to the city in �ve
groups, which are ecological functions, aesthetic and architectural functions, physical and climatic functions, social
functions, economic functions.

Different aspects of urban forest recreation use include criteria such as frequency of forest visits, composition and size of
the visitor group, activities performed and places visited (Jay and Schraml 2009). According to Gobster (2002), knowledge
of the varying uses and needs for outdoor recreation among different user groups is an important data resource for
landscape planners and managers (Gul et al. 2013; Gentin 2011). According to Jensen (1993), the lack of information about
outdoor recreation needs and preferences of different user groups affects landscape managers' con�dence in their own
choices when planning outdoor recreation. Managers and planners may have a misunderstanding of the forest preferences
of different user groups, and this misunderstanding can be exacerbated when the user group has a different cultural back
ground than most "experts" (Gentin 2011). Surveys should address visitors' socio-demographic characteristics, preferences
and perceptions of relevant activity groups, and comments on the structure and infrastructure of the forest area (Roovers et
al. 2002). In a study conducted in Western Siberia, it was investigated which age groups and for what purpose was the
urban forest used in terms of recreational activity. While the urban forests are mostly visited by young people for walking,
doing sports, sitting, talking and playing with children, it has been seen that it is frequently visited by the elderly for picnics,
�shing and mushroom picking (Vakhlamova et al. 2016). Urban forests provide cultural ecosystem services for city dwellers
such as spiritual and religious values, educational values, social relations, cultural heritage and recreation (Smardon 1988).
People live in urban forests while they are partaking in recreation, enjoying the beauty of nature or engaging socially (Van
den Berg and Koole 2006; Gundersen and Frivold 2008; Eriksson and Nordlund 2013; Pulighe et al. 2016; Baumeister et al.
2020). In a study conducted in Sweden, in order to learn both the recreational potential and the visual landscape quality of
an urban forest in Gothenburg, users were shown photographs from the area and asked to evaluate them by means of a
questionnaire. It has been seen in this study that users prefer areas made with natural materials as recreation areas, and
other man-made products (trash cans, manhole covers, etc.) are not liked at all (Heyman 2012).

According to Tyrvainen et al. (2005), people's easy access to urban forests increases the reasons for their preference. Social
function superiority is essential for urban forests. Providing ample and quality recreational opportunities in areas close to
people makes people less inclined to visit ecologically fragile environments further away. In fact, it is an important factor to
provide sustainable recreation opportunities thanks to urban forests, which have a predominantly social function (Boncinelli
et al. 2015; Vujcic and Tomicevic-Dubljevic 2018; Tavárez and Elbakidze 2019).

In this study, the existing recreation potential and visual landscape quality of the Bolu Urban Forest were determined. The
aim of the study, according to the results of the survey, was to increase the recreational potential of the Bolu Urban Forest;
suggestions for the area were developed in line with the recreational preferences of the subjects sampled. Aesthetic and
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recreational preferences of university students for Bolu urban forest were determined. Suggestions have been developed to
increase the recreational potential by 42 percent.

Materials And Methods

Study Area
Bolu province selected as the research area is a province with a population of 284,789 and Bolu Urban Forest was
established in 2005 by the General Directorate of Forestry on an area of 130.7 hectares (Anon. 2014a). Since 2006, the Bolu
Urban Forest has been leased to the Bolu Municipality by the Bolu Yeşildağ Forest Management Directorate. Bolu Urban
Forest has the status of “D Type Recreation Area (Urban Forest)” (Anon. 2014a).

Bolu Urban Forest is within the borders of Yeşildağ Forest Management Directorate, at Yolçatı village Abant junction (Fig. 1).
Its distance from Bolu city center is 14 km (Anon. 2012).

Location of Bolu Urban Forest in Turkey and Bolu (Mutlu 2016)

Bolu Urban Forest is a slightly sloping area with elevation values varying between 800–880 m. Its aspect is north-south and
the perimeter of the urban forest is 4965 m in total. It consists of 0–2% (�at or nearly �at) areas in Sazacıkçayır to the west
of the study area and 2–6% (slightly sloping) areas in Küllükbaşı, located south of the area. In the middle of the area, the
slope increases towards the top of the mountain. The slope from the lower parts of the forest to the middle is 6–12%
(medium slope) and 12–20% (steep slope). Bolu Urban Forest has 2 steep slopes. The slope here is 20–30% (very steep
slope) and 30% + (steep slope). The research area has mostly north-south aspects. Since the slope is between 0–2% and 2–
6% throughout the area, it is an area with a lot of sun exposure since it is a nearly �at area (Mutlu and Cengiz, 2017).

Considering the 90-year (1929–2019) average climate values of Bolu province, the average temperature is 0.4°C in January
and 19.8°C in July and August at the highest. Average maximum temperature is 27.9°C in August, average minimum
temperature is -3.6°C in January, average sunshine duration is maximum 9.0 hours in July, lowest 2.0 hours in December
and January. The average number of rainy days is at least 5.3 days in August and at most 15.6 days in January. The
average monthly total precipitation amount is minimum 24.4 kg/m² in August and maximum 58.8 kg/m² in December. The
highest temperature was observed in August (06.08.2006) at 39.8°C, while the lowest temperature was observed in January
(05.01.1942) with − 31.5°C as a day (MGM 2021).

Bolu Urban Forest, European Siberia �ora region, mostly euxin (type of plant geography) element plants are dense (Anon.
2012). Bolu Urban Forest, Abies nordmanniana (Stev.) Spach subsp. bornmülleriana and Pinus sylvestris L. formed the top
layer and dominated the mixture; Quercus robur is a mixed stand where juveniles of Quercus cerris, Carpinus betulus and
Fagus sylvatica form the substrate. Rosa canina L., Graminea (Wheatgrass) species and Spergula diandra (Meadowgrass)
are located in the open parts of the area (Fig. 2) (Anon. 2014a).

Bolu Urban Forest stand map and forest canopy map (Mutlu 2016)

Recreational Use Features Of Bolu Urban Forest
Structural landscape equipment in the area includes; 1 parking lot, 7 rain shelter, 1 information building, 1 fountain, 2 WC, 2
children's playground, 2 healthy life �tness group, 1 pond, 8 wooden seating benches, 5 wooden pergolas (Anon. 2014a). In
Fig. 3, the site plan of the area is given.

Bolu Urban Forest site plan (Mutlu 2016)

The total length of walking path in the urban forest, separated according to the degree of di�culty, is 5150 meters in total
with the cross, walking track and footpath pedestrian ways. The cross and walking track outside the intermediate paths is
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2760 meters. The tracks consist of various distances in connection with each other. The total length of the main track is
1910 m, and the total length of the di�cult track is 850 m. The total of all tracks consists of 2760 m (Anon. 2014a).

Method

The method of the research consists of two main stages.

Phase I: Visual Landscape Quality analysis and evaluations

In order to evaluate the visual landscape quality of Bolu Urban Forest, a questionnaire was distributed to university students
in 2015. Visual landscape quality analysis questionnaires were distributed to the 3rd and 4th year undergraduate, graduate
and doctoral students of the Faculty of Forestry of Bartın University and the students of the Faculty of Architecture and
Design of Ataturk University. Since the number of questionnaires is a discontinuous variable, the number of questionnaires
was calculated according to the formula n = (t² x pq) / d² and n=n  / [1+(n -1) / N] (Büyüköztürk et al. 2014). Values in the
formulas; t=1.96, pq=0.25 correspond to the con�dence level, deviation amount d=0.05, population size N= 705. When we
put them in the formula n = (t² x pq) / d²; n = (1.96² x 0.25) / 0.05² = 384.16. Accordingly, the value of n is; n= 384.16 / [1+
(384.16-1) / 705] = 249.45 people. According to the result, a total of 250 people were surveyed in 2015. The numerical
distribution of the students participating in the survey at Bartın and Atatürk Universities is presented in Table 1.

Table 1 The numerical distribution of the students who participated in the survey according to the departments at Bartın and
Atatürk University

DEPARTMENTS BARTIN UNIVERSITY ATATÜRK UNIVERSITY TOTAL

Landscape Architecture 90 68 158

Architecture - 18 18

City and Region Planning - 28 28

Forest Engineering 46 - 46

TOTAL 136 114 250

While determining the adjective pairs according to the research area, Acar et al. (2003), Kıroğlu (2007), Cengiz et al. (2016)
sources were used. Subjects were shown 14 photographs selected from different points (Table 2) of the Bolu Urban Forest
(Fig. 4) and they were asked to interpret the adjective pairs determined according to the semantic differentiation technique
according to the photographs shown. Questionnaires were conducted one-on-one with university students and each
questionnaire was completed in 28 minutes, with an average of two minutes for each photograph. In the study, "Semantic
Differentiation Technique" was used to measure visual values according to usage characteristics. The semantic
differentiation technique can be used to reveal the perception of semantic features, landscape elements and space
interaction (Acar et al. 2003). According to this technique, 18 adjective pairs were selected for the evaluation of the
photographs. Participants were asked to evaluate the photographs on the questionnaire by giving one of the points -2, -1, 0,
1, 2 for each adjective pair. The values of -2, -1, 0, 1, 2 were converted to 1, 2, 3, 4, 5 in order to make the evaluation easier
when transferring the questionnaires to the computer data entry. 

For the selected photographs, 18 adjective pairs suitable for the �eld were used. These adjective pairs are; “orderly,
interesting/attractive, safe, exciting, accessible, diverse, lively/dynamic, relaxing/calming, visible, original/unique, wild/wild,
inviting, color-impacted, effective land form, rich in plant diversity, natural, well-maintained, intense”. The aim here is to �nd
out which areas the university students prefer in the urban forests with their answers according to the adjective pairs. As a
result of the survey, each photograph was evaluated separately. The most preferred and least preferred photographs were
analyzed according to the adjective pairs.
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Photo
Number

Characteristic

P1 Plant composition with mixed stand (Pinus sylvestris, Quercus cerris, Quercus pubescens) at the
entrance of the area

P2 Open area-limiting plant community

P3 The resting unit in the open area in the forest.

P4 Children's play element (71-100%) in a dense area with a canopy rate.

P5 Composition of the resting area with the age-old Pinus sylvestris.

P6 Pathway in the forest with dense closure (71-100%)

P7 Forest image created by old trees formed in regeneration areas

P8 Floral and groundcover composition in the open area.

P9 The pathway at the entrance of the area.

P10 In-forest open area with a limiting uniform stand type (Quercus cerris).

P11 Landscape reinforcement element limiting the dense vegetation area.

P12 Wide open green area and dense forest texture formed by Carpinus betulus as a boundary.

P13 Old trees (reservoir area) that are demolished for the forest to regenerate itself.

P14 The boundary tree composition between the forest area and the open green area.

Table 2 Characteristics for 14 photographs

 

The aim of the survey study is to determine the demographic characteristics of university students and to evaluate the
visual landscape quality of Bolu Urban Forest. The data obtained were evaluated in the SPSS 17.0 package program. In
addition, during the analysis, it was determined whether there was a connection between the Tukey and Bonferroni
technique and the adjective pairs in the photographs and the socio-demographic characteristics of the respondents.
Signi�cant relationships between gender and other answers via t-test and one-way anova were used to investigate the
signi�cance of questions with more than two choices with the answers in other questions. In the t-test, one-way anova and
correlation analysis test, signi�cant results were obtained if the p value was less than 0.05 (p<0.005). While making the
evaluations, only the comparisons with a signi�cant p value were included.

Phase 2: Determining recreational use potential

The evaluation method developed by Gülez (1990) was used to determine the recreational use potential in forest areas
according to the conditions in Turkey. The evaluation method table has been converted into a recreation evaluation table for
urban forests. In Table 3, the parameters used for the recreational evaluation of the Bolu Urban Forest and the criteria
according to which the scores given are presented. Evaluation was scored as a result of observation of each criterion in a
separate area.

%RP= (P+İ+Z+U+Ç)-OE Recreation Potential (%) Total Score 100

Table 3 Scoring table according to analyzes (Gülez 1990)
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SYMBOL MEANING MAXIMUM POINTS

P Area and Landscape Value 35

İ Climate Value 18

Z Visitor Potential 17

U Accessibility 8

Ç Environmental Conveniences 22

OE Negative Factors 20

%RP Recreation Potential 100

 According to the method of Gülez (1990); when the score is less than 30% in the recreation potential analysis, there is no
recreational potential. If the recreation potential is low between 30-44%, medium between 45-60%, high between 61-75% and
above 76%, the recreation potential is very high.

Results
Visual Landscape Quality analysis and evaluation
Demographic characteristics of the people to whom the questionnaire was applied in visual landscape quality analysis are
given in Table 4.
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Table 4
Demographic characteristics of university students to whom visual landscape quality analysis

was applied
Individual Characteristics   Number (N) Percent (%)

Gender Male 100 40,2

Woman 150 59,8

Age 15–20 16 6,4

21–30 230 92

31–40 4 1,6

Marital Status The married 6 2,3

Single 242 96,8

Married with Children 2 0,4

Number of children 0 248 99,2

1 2 0,8

Education License 238 95,2

Master 10 4

Doctorate 2 0,8

Department Landscape Architect 158 63,2

Architect 18 7,2

City and Region Planning 28 11,2

Forest Engineering 46 18,4

Environmental Club Membership Yes 14 18,7

No 61 81,3

University students were asked, “What kind of recreational activities do you do in your spare time?” In their answers to the
question, their 1st preference is 45.20% (N = 113) "Walking and strolling"; their second preference is 20.8% (N = 52), Sitting
and watching the sceneryʼ̓ ; their third preference is 14.4% (N = 36) compared to Spending time with family and friends"
(Fig. 5).

Evaluation Of Photographs According To Adjective Pairs In Visual
Landscape Quality Analysis
Adjective pairs are scored from positive to negative as + 2,+1,0,-1,-2. Scoring was 1,2,3,4,5, corresponding to + 2,+1,0,-1,-2 in
SPSS. Accordingly, the photograph with the highest score in the scoring is the photograph closest to the negative according
to the scoring (Table 5).
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Table 5
Average scores of photographs according to adjective pairs in visual landscape quality analysis

ADJECTIVE
PAIRS

PHOTOS /AVERAGE SCORES

  F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14

Tidy 2,89 2,46 1,64 2,76 2,71 2,65 3,49 2,07 2,29 2,51 3,49 2,32 3,61 3,14

Interesting/

Attractive

3,04 2,44 2,07 1,96 2,32 2,36 3,38 2,04 2,17 2,42 2,94 2,31 3,01 2,61

Safe 3,40 2,75 2,01 2,72 2,50 3,22 3,53 2,36 2,38 2,82 3,45 2,79 3,67 3,12

Exciting 3,08 2,71 2,34 2,18 2,56 2,32 3,39 2,25 2,17 2,42 2,90 2,39 2,98 2,57

Accessible 2,61 2,42 2,08 2,46 2,33 2,82 2,83 2,28 2,13 2,40 2,99 2,42 3,14 2,81

Various 2,90 3,00 2,58 2,43 2,54 2,46 3,30 2,30 2,23 2,37 2,67 2,41 2,83 2,51

Animated/
Dynamic

3,06 2,95 2,80 2,30 2,58 2,50 3,29 2,40 2,35 2,55 2,84 2,51 2,92 2,70

Relaxing/

Comforting

2,34 1,99 1,67 2,18 2,14 2,16 3,11 1,74 1,96 2,16 2,76 2,32 3,16 2,56

Visible 2,23 2,10 1,78 2,26 2,22 2,35 2,83 2,00 2,08 2,28 2,85 2,43 3,01 2,54

Original/

Unique

3,27 3,00 2,69 2,60 2,93 2,64 3,43 2,58 2,79 2,74 3,08 2,88 3,12 2,90

Wild/Savage 2,72 3,03 3,46 2,82 3,29 2,54 2,92 3,21 3,16 2,86 2,52 2,90 2,68 2,55

Inviting 3,40 2,84 2,09 2,30 2,58 2,57 3,38 2,12 2,36 2,54 3,02 2,52 3,17 2,78

Color
effective

2,75 2,66 2,42 2,62 2,69 2,60 3,16 2,00 2,27 2,42 2,84 2,45 2,82 2,60

Land form
effective

2,75 2,63 2,39 2,54 2,72 2,49 3,02 2,36 2,39 2,44 2,86 2,52 2,78 2,60

Rich in plant
diversity

2,62 2,76 2,55 2,58 2,65 2,34 3,00 2,23 2,17 2,26 2,32 2,26 2,51 2,26

Natural 1,58 1,54 1,80 1,68 1,96 1,57 1,97 1,55 1,68 1,60 1,76 1,76 1,82 1,79

Well
maintained

3,10 2,41 1,88 2,55 2,66 2,79 3,52 2,29 2,35 2,57 3,34 2,56 3,44 3,07

Dense 1,89 2,41 2,39 2,20 2,68 1,83 2,86 2,12 2,24 2,04 2,02 2,13 2,26 2,10

Average 2,76 2,56 2,26 2,40 2,56 2,46 3,13 2,22 2,29 2,41 2,81 2,44 2,94 2,62

According to the analysis made, when evaluated according to the scores of adjective pairs in Bolu Urban Forest (Table 4),
the least preferred (highest score) photographs were F7 (mean score = 3.13), the second place was F13 (mean total score = 
2, 94), followed by F1 (mean score = 2.76) (Fig. 5). According to the surveys made by the users in the visual landscape
quality analysis, the neglected areas in the urban forest where the trees were felled were chosen as the least preferred areas
(F7) (Fig. 6). The students participating in the survey mostly prefer clear grass areas and �owery areas in the forest.

The photographs least preferred by university students are F7 (mean score = 3.13), F13 (mean score = 2.94) and F1 (mean
score = 2.76)
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According to the analysis made, if the participants of the survey are evaluated according to the scores of Bolu Urban Forest
adjective pairs, the most preferred photographs (with the lowest score) are F8 (average score = 2.22), F3 (average score = 
2.26) and F9 (average score = 2.29), as shown in Fig. 7.

The most preferred photographs by university students F8 (mean score = 2.22) F3 (mean total score = 2.26), and F9 (mean
total score = 2.29)

According to the adjective pairs; the most tidy is photo F3, the most interesting is photo F4, the safest is photo F3, the most
exciting is photo F9, the most accessible is photo F3, the most diverse is photo F9, the most moving is photo F4, the most
relaxing is photo F3, the most visible is photo F3, the most original is photo F8, the most non-wild is photo F11, the most
inviting is photo F3, the photo with the most color effect and the most landform effect is F8, the photo richest in plant
diversity is F9, the most natural photo is F2, the most well-groomed photo is F3, the most intense is photo F6 as chosen by
university students (Table 5).

The Relationship Between Photo Preference And University Students' Departmental Situation In Visual Landscape Quality
Analysis

According to the one-way anova test, the homogeneity test of the variances was performed �rst. As a result of this test,
since no signi�cant results could be obtained in Tukey's method (p 0.05), Bonferroni technique was applied. According to
this technique, all photographs were analyzed one by one. Only their perceptions in F1 differed signi�cantly according to the
department status of the participants (p = 0.000). According to the data obtained, the answers given by the students of the
Landscape Architecture department and the students of City and Regional Planning were fully compatible. City and
Regional Planning students, on the other hand, were fully compatible with both Forest Engineering and Landscape
Architecture students.

Since the + 2,+1,0,-1,-2 point system was applied to SPSS as 1,2,3,4,5 in the questionnaire scoring, the lowest scores were
the highest; the highest scores are the photographs with the lowest scores. According to this point system, according to the
scores given by the university students to the photographs according to the departments, City and Regional Planning
students gave the lowest score to all photographs except F4 (average score = 2.61). It was observed that Forest Engineering
students gave the highest score to all photographs except F11 (average score = 2.78). Architecture students gave the lowest
score to F4 (average score = 2.68), and Landscape Architecture students gave the highest score to F11 (average score = 
2.97).

According to the analysis made, City and Regional Planning students gave low scores to the �eld. Forest Engineering
students, on the other hand, gave high marks to the �eld. Architecture students gave the lowest score to Photo 4 (average
score = 2.68). Landscape Architecture students gave the highest score to Photo 11 (average score = 2.70). The reason for
this is the harmony of the natural landscape elements, the wooden bench, and the area. The most preferred and least
preferred photographs of each of the four sections are given in Table 6.

  
Table 6

The most preferred and least preferred photographs according to the sections in the
visual landscape quality analysis

  Departments Most Preferred Photo Least Preferred Photo

1 Landscape Architecture F8 (2,23) F7 (3,07)

2 Architecture F8 (2,15) F7 (3,37)

3 City And Region Planning F8 (2,43) F7 (3,58)

4 Forest Engineering F9 (1,90) F7 (2,97)
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Photographs 8 (F8) and Photographs 9 (F9) were the most preferred, while Photograph 7 (F7) was the least preferred,
according to the overall average score given by all departments. Looking at the 8th (F8) and 9th (F9) photographs, it is seen
that there are clear and �owered areas. This shows that university students prefer open and spacious areas rather than
dense forest areas. Looking at the 7th photo (F7), it is seen that there are areas with old, collapsed trees. This shows that
university students do not want to see neglected and destroyed trees in the area.

Evaluation Of Recreational Use Potential Of Bolu Urban Forest
The recreational potential of the Bolu Urban Forest was applied for the Bolu Urban Forest by changing it for the area
according to the evaluation table created by Gülez (1990) to determine the recreational potential of the inner forest areas
(Table 7).

Table 7 Recreational potential analysis table
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Bolu Urban Forest has a recreation potential of 42% according to the evaluations made. According to the recreation potential
evaluation table, the current situation of the area has a low recreation potential, since the rate is between 30–44%. In this
context, the current recreation potential of Bolu Urban Forest in Table 7 is as follows.

 The area has an average size (130.7 ha), is rich in vegetation, but it is a negative factor that no water source passes
through the area. The previous water sources have dried up, so they cannot be used, including the fountain. As a visual
quality, the view has an aesthetic value in terms of landscape, but there are no areas with historical and cultural value in the
area.

 As a climate value, it has a Black Sea climate, so there is forest cover, precipitation is high, temperatures are low on
average.

 When we examine the visitor potential, it is located on an important highway route. It is on the route of an important
tourism center like Abant, on the side of the highway. Having a population of 284,789 in the region where it is located is also
an advantage. There are many important recreation areas around the region where it is located.

 In terms of accessibility, since the area is 14 km away from the city center, transportation is possible by private vehicle or
public transportation. The fact that the transportation time from the city center is less than half an hour is also an
advantage for the area.

 In terms of ease of use, there is a fountain in the area, but it cannot be used. But having a fountain makes it easy to bring a
water line. The lack of a water source passing through the area is a disadvantage for the area.

 When the negative factors are examined, the area has the risk of �re due to its dense vegetation. Although there are
security booths in the area, there are no security personnel. Since the area was not actively used, the buildings in the area
were neglected and most of them were broken. Due to the fact that the area is on the side of the highway, noise pollution
occurs in the area.

Discussion
In the visual landscape quality analysis, openness and �owery areas were preferred more by university students than the
adjective pairs in the photographs shown for the area (F9). The most interesting and moving photograph was chosen (F4)
with a children's playground in the urban forest. University students prefer open green areas (F3) for being restful and
relaxing, and play and equipment elements in wooded areas as active (F4) and exciting areas (F9) for recreational activities.
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In the study area, the least preferred areas by university students are the sections where the trees are felled (F7) (Table 5).
These areas, which are perceived as neglected, are actually important biological and ecological reserve areas for urban
forests (Patarkalashvili, 2017).

In line with the data obtained from the visual landscape quality analysis, suggestions were made to increase the openness
and �owering areas of the area and to reorganize the neglected and destroyed tree areas.

According to the visual landscape quality analysis, when the differences in the departments were evaluated, the
departments preferred the photographs that were close to their areas of interest. While Forest Engineering students preferred
the photo with dense trees (F9), Landscape Architects, Urban and Regional Planners and Architecture students preferred the
photo (F8) with landscape reinforcement elements.

When the preferences of university students regarding recreational activities they do in their spare time are taken into
account, walking and strolling come �rst with a rate of 45.20%.

As a result of the study, photographs perceived as neglected by the students in the visual landscape quality evaluation had
a score of 3.13 (F7; average score = 3.13). According to Patarkalashvili (2017), these areas are important biological and
ecological reserve areas for urban forests. In the study of Heyman (2012), dead wood pieces and photos of collapsed trees
in the urban forest were also disliked by slightly more than half of the users. However, some users stated that they were
aware of the importance of these photos for the conservation of biodiversity, while others associated it with the feeling of
being in a "real" or "natural" forest. According to Lindén et al. (2016), urban forests also reduce heat �ow through the
transpiration effect of natural vegetation. Trees in urban forests reduce warming in cities with their effects on boundary
layer properties and shading (Ra�ee et al. 2016; Gage and Cooper 2017; Zhou and Cao 2020; Yilmaz et al. 2021).

Healthy urban forests can produce ecosystem functions, goods and services that bene�t people and the environment, and
when we look at the Bolu Urban Forest, there are many bene�ts in terms of ecosystem function. With the recreational
opportunities they provide, urban forests provide tremendous bene�ts to citizens both mentally and physically (Konijnendijk
et al. 2013; Ulmer et al. 2016; Liu et al. 2017; Pulighe et al. 2016; Baumeister et al. 2020).

In the survey studies, among the reasons why university students prefer urban forests, the desire to take walks and strolls
arises due to the need of people to relax both physically and spiritually. In other studies (Boncinelli et al. 2015; Vujcic and
Tomicevic-Dubljevic 2018; Liu et al. 2019; Tavárez and Elbakidze 2019) it is emphasized that meditation and other cultural
activities in urban forest ecosystems are bene�cial for health.

In this study, it was seen that people's visual preferences in the urban forest are �owery and open green areas (F8; average
score = 2.21) and these areas create a more positive perception in terms of aesthetics. Other studies have shown that
�owers, especially brightly colored �owers, can increase aesthetic preference (Akbar et al. 2003; Weber et al. 2014; Wang et
al. 2017; Liu et al. 2019). In another study, the rate of preference for open green areas is high and the reason for this is that
greener or more “natural” outdoor environment has been seen as increasing the probability of being better for mental
restoration (Nordh et al. 2009; Kendal et al. 2012).

Another of the most preferred urban forest images by users is the image with the pathway (F9). It has also been seen in
other studies that path areas are preferred in completely natural or later created urban forests (Van den Berg and Koole
2006; Gundersen and Frivold 2008). Especially in areas with dense vegetation, roads and paths promote forest legibility and
people's access to the forest (Eriksson and Nordlund 2013).

Conclusions
According to Gülez (1990) Method, the recreation potential result of Bolu Urban Forest was determined as 42%. According to
this result, it is an area with low recreational potential. As a result of these analysis and surveys related to the study area,
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some problems related to the area were determined. These problems are both problems related to the environment of the
area and problems arising from the management of the area.

According to the survey analysis, it is important to have safe areas in Bolu Urban Forest where there are many walking and
promenade routes where the people can spend time with their families. Special viewing areas should also be created for
viewing the scenery within the area. In order to attract people to the Bolu Urban Forest, �eld maintenance should always be
done regularly. The fallen trees seen in the least preferred photographs in Visual Landscape Quality surveys are actually
important for the forest ecosystem. For example, fallen trees abroad are used as a nature laboratory for nature lovers. It also
offers a natural ecosystem opportunity for birds and insects. For this reason, public awareness should be raised about the
importance of these areas in terms of the sustainability of urban forests. Pathways should be created for people to take a
walk and clear green stop areas should be created along this road.

According to Gezer and Gül (2009), the urban green council and the “Urban Forestry Council” should be formed in the urban
forest planning and management process. Development, support and use plans for urban forests should be made. Efforts to
raise the awareness of the people of the city should also be included in these plans. Bolu Urban Forest management, which
is a�liated to the Forestry Administration, currently belongs to the Bolu Municipality, which is leased out. In this context,
there is no existing management plan study in the Municipality.
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Figure 1

Location of Bolu Urban Forest in Turkey and Bolu (Mutlu 2016)

Figure 2

Bolu Urban Forest stand map and forest canopy map (Mutlu 2016)

Figure 3

Bolu Urban Forest site plan (Mutlu 2016)
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Figure 4

Selected photographs and their characteristics for visual landscape quality analysis
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Figure 5

Types of recreational activities preferred by university students in the urban forest

Figure 6

The photographs least preferred by university students are F7 (mean score=3.13), F13 (mean score=2.94) and F1 (mean
score=2.76)

Figure 7

The most preferred photographs by university students F8 (mean score=2.22) F3 (mean total score=2.26), and F9 (mean
total score=2.29)


