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Abstract

Ecosystem services are investigated from many perspectives, but there are very few studies comparing the perception of
forest and demand for forest ecosystem services (FES) in a cross-cultural analysis. This study aims to map the demand for
FES and find out the forest perception of forest visitors in both Czech and Chinese societies. Data were collected by struc-
tured questionnaire among three different groups of respondents (n=_847) in six forest areas. The questions were focused on
the demand for FES, expectations from the forest, preference for the visual form of the forest, and the willingness of forest
visitors. Analysis demonstrates that the demand for some FES is related to geographical and cultural conditions. The results
indicated that provisioning and regulation services are perceived as more important than cultural services. The differences
by country were obvious in the cultural and provisioning services: Chinese demand more relaxing and meditation activities,
whereas Czech demand mushroom picking. A significant outcome is a high demand of Chinese respondents for recreational
facilities. Tree planting was rated as one of the most popular voluntary activity across the whole sample. Meanwhile, some
findings point to an increasing pressure on forest ecosystems and their protection, which emerge due to the strong demand for
recreational facilities. According to the findings, active involvement of forest visitors in various activities is recommended
so that their appreciation of FES will constantly increase and to take into account the profile of visitors and incorporate them
in forest management and planning in order to meet societal demand.

Keywords Demand for ecosystem services - Forest ecosystem services - Forest visitor’s expectations - Cross-cultural
analyses

Introduction

The continuous growth and worldwide expansion of the
human population has caused widespread degradation of
natural ecosystems (Millennium Ecosystem Assessment
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2005; Tilman and Lehman 2001; Vitousek 1994). The fact
that people do not appreciate the environmental, economic,
and social values provided by nature, and do not realize the
impact that lack of interest on ecosystems creates (Loomes
and O’Neill 2000; Balmford et al. 2002; Foley et al. 2005),
gives rise to well-founded concern about the depletion
of natural resources and the ability of nature to continue

Dian Yuanyong
dianyuanyong @mail.hzau.edu.cn

Miroslav Hajek
hajek @fld.czu.cz

Faculty of Forestry and Wood Sciences, Czech University
of Life Sciences Prague, Kamycka 129, 6-Suchdol,
16500 Prague, Czech Republic

College of Horticulture and Forestry Science, Huazhong
Agricultural University, Wuhan 4300070, Hubei,
People’s Republic of China

@ Springer


http://orcid.org/0000-0002-4301-1709
http://crossmark.crossref.org/dialog/?doi=10.1007/s10342-022-01478-0&domain=pdf

868

European Journal of Forest Research (2022) 141:867-886

providing ecosystem services (ES) (Costanza et al. 1997).
The supply of forest ES is linked to the products and services
provided by forest ecosystems for human well-being. The
demand for forest ES is the human consumption of these
products and services (Sukhdev et al. 2010; Braat and de
Groot 2012). The provision of ES depends on the capacity
of a particular area to provide locally determined ES and
goods for satisfying human needs within a given period.
To achieve sustainable development of ES, it is essential to
promote the ecological interest and information within the
society, and to care for natural ecosystems in such a way
as to preserve them for future generations (Burkhard et al.
2012; Angelstam et al. 2013). In response to deteriorating
conditions of natural ecosystems, the Millennium Ecosystem
Assessment was issued in 2005 a milestone in the EC issue.
Thanks to this document, the concept of ES was unified and
further divided into three basic categories: provisioning
services (nutrients, materials, energy), regulation services
(waste regulation, flow of physical and biotic environment),
and cultural services (symbolic, educational, experimental)
(Millennium Ecosystem Assessment 2005). The study car-
ried out by Frélichova et al. (2014) identifies with benefit
or transfer approach 17 ES within the Czech Republic, the
most valuable in relation to forests are timber provision, aes-
thetic value, erosion regulation, climate regulation, and also
recreation services. The value of forest ecosystem services
reaches almost 90 thousand EUR/ha, i.e., 18% of all ES.
ES demand encompasses all of ES and goods used and
consumed in a particular area within the same time period
(Burkhard et al. 2011). To achieve sustainable management
are necessary quantification and research of the relation-
ship of the ES supply and demand (Khosravi Mashizi and
Sharafatmandrad 2021). Various mapping and assessing
approaches of ecosystem services have been proposed. How-
ever, all of them are crucial for understanding how ecosys-
tems contribute to human wellbeing and to support poli-
cies related to natural resources (Burkhard and Maes 2017).
Spatial assessment tools are being developed to evaluate the
impact of spatial planning on a wide range of ecosystems
(Nelson et al. 2009; Kandziora et al. 2013; Bagstad et al.
2014). However, spatial maps can be really useful but also
short-sighted and can mask underlying processes (Hauck
et al. 2013). Many studies are carried out in a top-down
way by map and modeling ecosystem services in large-scale
processes and interactions for estimating consequences for
stakeholders. However, few studies deal with the bottom-up
viewpoint manner, thus stakeholders are placed as a focal
target group (Miiller et al. 2010). Evidence-based ranking of
potential demand of ecosystem services can be determined
through questionnaires, but also involves basic needs (Bur-
khard and Maes 2017); Garcia-Nieto et al. (2013) assessed
the perception of ecosystem services by face-to-face method
as an indicator of how respondents valued and demand them.
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The main findings were that the most demanded ecosystem
service was nature tourism, followed by timber, erosion con-
trol, recreational hunting, mushroom picking, and beekeep-
ing. Differences were found between the different types of
respondents. Moreover, the outcomes of the mapping can be
a valuable communication and decision-making tool (Cross-
man et al. 2013; Garcia-Nieto et al. 2013). However, for their
practical use in forestry and conservation policy, supportive
studies are needed as a facilitator for policy decisions and
meeting the goals of the MEA (Ash et al. 2010; Seppelt
et al. 2011). To meet the MEA objectives and sustainably
use the forest natural capital, it is necessary to strike a bal-
ance between ES production and consumption (Ala-Hulkko
et al. 2019). According to Syrbe and Grunewald (2017), it
is necessary to thoroughly analyze the demand for the ES
to prevent the misuse of primary resources by large market
players. A great deal of research has been devoted to forest
attendance issue or to motivation of forest visits, which gain-
ing much attention especially due to COVID-19 pandemic
(Derks et al. 2020; Venter et al. 2020; Jarsky et al. 2022).
Some studies analyze the perception of urban parks or urban
forests and their ES. Korean study of (Jang-Hwan et al. 2020)
explored that most appreciated in urban parks are regulation
services. In Slovenian study of Nastran et al. (2022) indicate
that stakeholders in the urban forest demand most regulation
and cultural services. In addition, researchers and youngsters
consider ES as more important than others. However, the
most valued ES in a Belgian study carried out by Buchel and
Frantzeskaki (2015) were aesthetic and cultural. The British
study of Collins et al. (2019) explored public perception of
ES provide by urban park trees, the provision and regula-
tion were most appreciated. In Chengdu, China, regulation
service was considered by far the most important (Swapan
et al. 2017). Interesting contribution to conservative educa-
tion bring Torkar and Krasovec (2019), their findings show
that students with better ecology knowledge placed more
importance on regulating services. Cross-cultural differences
in forest preferences and attitudes toward forests have rarely
been studied. Arnberger et al. (2010) compared the prefer-
ences of visitors to urban forests in Austria and Japan for
social conditions in the outdoor environment. Differences
were identified in higher demands for social stimulation for
Japanese respondents. In a cross-cultural comparison study
of Switzerland and China Lindemann-Matthies et al. (2013)
found that all participants highly valued the ecosystem ser-
vices provided by forests, especially the regulating and sup-
porting ones. Another cross-cultural comparative study of
urban green infrastructure perceiving among urban tourists
was carried out in eight European countries (Terkenli et al.
2020). The respondents were influenced in some preferences
by the in-grained activities from their countries of origin.
Although the regulation services seem most appreciated, the
above outcomes also indicate that cultural differences as well
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as groups of users, but also their characteristics, and drivers
for visiting the forest may influence perceptions of ES.

The aim of this paper is to map the societal demand of
FES, the attitudes, and perception of the forest in study areas
in the Czech Republic and China, and to provide a current
overview of social attitudes on the importance of ES. The
data collected via questionnaire can contribute to a better
cross-cultural understanding, and in identifying the weak
and strong points, primarily in the societal demand of forest
recreation. The results of the study can be one of the sources
to balance the supply and demand while reflecting the poten-
tial opportunities and challenges for forestry management
and planning.

Material and methods
Study areas
Czech Republic

The Czech Republic is a Central European country; forests
cover 34.1% of the total land area. In the forest composi-
tion, conifers (71%) predominate, especially Norway spruce
(Picea abies). The share of broadleaves is 27% (Ministry
of Agriculture, 2019). The climate is temperate, with an
average annual precipitation of 686 mm and temperature of
7.9 °C (Czech Hydrometeorological Institute 2022).
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A wide network of protected areas with natural attrac-
tions is intertwined by hiking trails as outdoor recrea-
tion in natural areas has a long tradition there. Moreover,
access to the forest is free of charge. People mostly visit
the forest for a walk or to enjoy the outdoors. The average
visitation per person in 2019 was 22.9 visits annually, and
the trend has been growing in the three last years (Ministry
of Agriculture 2019; Sodkova et al. 2020). The Czechs tra-
ditionally gather wild plants, mushrooms, and edible ber-
ries. Wild mushroom gathering has a long tradition in the
cultural history of Central and Eastern Europe (Riedl et al.
2020; Seeland and Staniszewski 2007; Sizak et al. 2016;
Sisék and Pulkrab 2009). Mushrooms were once among
primary sources of daily food, nowadays it is mainly a rec-
reational activity, while some people also sell mushrooms
in local markets (Martinez de Aragdn et al. 2011).

The first study area where a group of tourists was
interviewed was the Vodéradské buciny National Nature
Reserve. This location is popular for its high recreation
value because it is easily accessible and there is a tourist
trail through a beech forest with wells, streams, and ponds.
A group of urban dwellers were interviewed in Stromovka
Park, one of the oldest city parks in Prague, and also very
valuable for its urban landscape aesthetics. Many visitors
relax, play sports, or just walk there People’s Republic of
China (Fig. 1).
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Hubei-Wuhan

Wuhan is the capital city of Hubei Province located in cen-
tral China (Fig. 2). The city is divided by the merging of the
Yangtze and Han rivers into three parts. The population has
reached 11.2 million inhabitants in 2019 (Wuhan Bureau
of Statistics 2020). The climate is humid subtropical with
hot and rainy summers, and cool and dry winters with an
annual temperature of 16.3 °C (Huang et al. 2021). The sur-
vey was administered in the East Lake Scenic Area and the
Lion Mountain Park in Wuhan. Both parks are dominated
by evergreen and deciduous broadleaved mixed forests (Zhu
etal. 2019).

Anhui - Huangshan

The Huangshan National Park is located in the humid mon-
soon climate zone in Southeast China’s Anhui province
(Fig. 2), a predominately subtropical evergreen broadleaved
forest. The area of the National Park is 330.3 km? of which
94.9% are forest ecosystems (Yu et al. 2020). Mount Huang-
shan is listed in the UNESCO Natural and Cultural Heritage
Site and Global Geopark list. The National Park is under the
protection of the laws of China, Forestry law, and the Law
on the Protection of Wildlife. The location is rich in flora,
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Fig.2 Map of the study areas in the Republic of China
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especially mosses, lichens, and ferns. In addition, there are
also more than 300 species of fauna, including endangered
genera. In recent decades, the National Park has been facing
high pressure in tourism, with 2.74 million visitors per year.
Visitors can move on 30 mostly paved hiking trails, which
results in a growing amount of waste that the park manage-
ment has to deal with. The trails are unique with a number
of stone steps (Hu et al. 2018).

Hunan - Zhangjiajie

The Zhangjiajie National Forest Park is a part of the Wuliang
scenic area, Northwestern Hunan Province (Fig. 2). In 1982,
it became the first forest National Park in China and is part
of the scenic area included in the UNESCO World Natural
Heritage list. The main characteristics of Zhangjiajie are
more than 3000 sandstone rock peaks and pillars on 126 km?
(Unesco 2022). The forest is rich in plant species, 106 fami-
lies, and 850 species of woody plants with a coverage rate
of 97.7%. In the primeval forest, there are precious ancient
tree species such as Davidia involucrata, Ginkgo biloba, or
various coniferous in Taxus genus. The park belongs to the
mid-subtropical climate zone with an average annual tem-
perature of 16.5 °C (Xie et al. 2005). The park is conveni-
ently accessible from the city of Zhangjiajie. In total, there
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are 58 km of hiking trails in the scenic area, ropeways, and
tourist vehicle trails (Tourism Publicity and Promotion Man-
agement Office 2021).

Sampling design

The survey was carried out in 2019-2020 in China and in
the Czech Republic. Altogether, three groups of respond-
ents (n=_846) in each country were interviewed. The second
part of the research in 2020 was influenced by the Covid-
19 pandemic situation. Due to the limitation of free move-
ment in the Czech Republic, it was impossible to interview
people in the forest. Therefore, the research continued after
the relaxation of pandemic restrictions in summer 2020.
Similar approach was conducted by Lindemann-Matthies
et al. (2013), they interviewed Czech and Swiss respondents
divided into two study groups, an urban and a rural.

All groups of respondents are dependent directly or indi-
rectly on ES for their wellbeing. However, environmental,
economic, and social differences can influence people's rela-
tionship with nature. The prerequisite for selecting groups
was that each group had a different lifestyle, educational
background, and attitude toward nature. University students
with an ecological background of study are supposed to be
more educated on environmental questions than the general
public (Pawlowski 1996). The other two groups are likely to
differ in the way the forest is used. Tourists are perhaps more
pro-cultural forest services than urban dwellers (Liu et al.
2021). Contrarily, ecosystem services in the urban green
space are critical for urban inhabitation sustainability, thus
it is important to know the demand for ecosystem services
for future planning of urban green infrastructure (Wolch
et al. 2014).

Groups of respondents

e University students in environmentally-oriented fields
e General public (tourists)
e General public (urban dwellers)

The Chinese language version of the questionnaire was
distributed among the students of the Faculty of Forestry and
Horticulture Sciences at Huazhong Agricultural University
in Wuhan, China (n=202). The Czech language question-
naires were distributed among students of the Faculty of
Forestry and Wood Sciences and the Faculty of Environ-
mental Sciences at the Czech University of Life Sciences
in Prague (n=213). Both language versions were distrib-
uted among students of both universities from October to
November 2019. In the Czech Republic, an online version
of the questionnaire was created on the LimeSurvey plat-
form (LimeSurvey Project Team 2019). The link to fill in the
questionnaire was sent by e-mail directly to the students. The
online version of the Chinese questionnaire was distributed

via WeChat mobile application based on the Questionnaire
Star platform (Questionnaire Star Project Team 2019). Con-
trastingly, the general public (tourists) were interviewed in
attractive natural areas. Interviewing of the general public
was carried out during summer 2020, in the Czech Repub-
lic, in the National Nature Reserve of Vodéradské buciny
(n=100). Data collection in China was carried out in Hunan
province, in the Zhangjiajie National Forest Park (n=124)
by personal interviews, and the subsequent completion of
the questionnaire was by scanning a unique QR code on
their smartphones. Selected locations in both countries are
attractive tourist areas. The third surveyed group consisted
of urban dwellers. The interviewing took place in the city
parks of Wuhan in Hubei Province (n=107), and Prague
(n=100). Both cities are considered metropolises in relation
to the size of each country. Data collected from three differ-
ent groups of individual countries allow us to compare atti-
tudes and differences in the demand for FES across selected
groups and countries.

Data collection among the urban dwellers and tourists
in China applied the QR code generated from the online
questionnaire. The Chinese public respondents were asked
to fill out the questionnaire directly in the field by scanning
the QR code on their smartphones. In the Czech Republic,
the data were collected directly in the field by paper-form
questionnaires. The respondents filled out their answers in
approximately 8 min.

Questionnaire structure

The first part (A) of the questionnaire focuses on the demand
of FES. In closed questions, the respondents replied to each
statement using the Likert scale (Likert 1932), of which we
assigned the points from 1 (one) to 4 (four), with 0 as “neu-
tral answer.” Detail definitions of the points are as follows:

e very important: (4)

e quite important: (3)

e rather unimportant: (2)
e not important at all: (1)
e [ don’t know: (0)

Part A were designed into 14 statements to cover all cat-
egories of FES. The first 3 questions are linked to provi-
sioning services, the following 6 questions reflected regula-
tion services, and the last 5 questions represented cultural
services.

The second part of the questionnaire (B) contained ques-
tions and graphic section about the expectations of forest
visitors to which elements in the forest, from their point
of view, influence the attractiveness of the forest. In all the
21 statements, the Likert 7-point scale (1 =least expected,
7=most expected) was used to assess which elements in the
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forest from their point of view influence the attractiveness of
the forest. Additionally the graphic section with 3 questions
about the visual form of forest was included.

For the graphic section, modified pictures from the study
by Giergiczny et al. (2015) were used. The question on the
respondent’s preference of forest type included the follow-
ing forest types: coniferous, deciduous, and mixed forest.
This determination is related to the number of tree species,
i.e., a coniferous forest was always composed of one spe-
cies only. Mixed forest could be composed of 2 to 5 species,
and broadleaved could be composed of 1 to 4 species. The
second graphic question dealt with forest accessibility (pass-
ability of the forest) in three levels of shrub layer density.
In the third part of the graphic section, the amount of larger
standing and fallen pieces of natural deadwood in the forest
were compared. In order to find out if respondents are aware
off deadwood importance in the forest ecosystem (Bauhus
et al. 2018).

Self-involvement in solving forest management ques-
tions and activities in the forest was formulated in the ques-
tions in part (C). Two categories were created on a 5-point
Likert scale. The first, “Prevalence of low score,” includes
answers 1-2, and the second, “Prevalence of high score”
includes a range of 3—4 points. The answer, “I don’t know,”
was excluded. The aim was to determine the degree of will-
ingness to engage in or influence the forest management.
The questions were divided into two groups according to
their engagement: active, or passive way of participating in
forest-related activities.

In the last part (D), the socio-demographic features of
respondents were collected, i.e., age, gender, education. The
group of students reported in addition the field of study.

Data analyses
Statistical analyses

Descriptive data for the general characteristics of the
respondents were presented by absolute numbers and their
proportions. A group comparison of traits of the general
characteristics was made via a chi-square test or the Fis-
cher exact test for categorical data. Scores of expectation
and evaluation of the FES between countries were analyzed
using the Mann-Whitney test.

To identify potential predictors of the expectation and
evaluation of the forest ecosystem services, binary logistic
regression with a forward stepwise approach was applied.
The following independent predictors associated with the
dependent variables were included in the initial model:
age group, gender, education level, country, and type of
respondent. The statistical significance in all analyses was
designated by a p-value of less than 0.05. Statistical analy-
sis was performed using IBM SPSS statistics version 25
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(IBM Corp., Armonk, NY, USA). The following independ-
ent predictors associated with the dependent variables were
included in the initial model: age group (1 =the investigated
age group), gender (1 =male), education level (1 =the inves-
tigated level of education), country (1 =Czech Republic) and
type respondents (1 =the investigated respondent’s group)
(Table A.1).

Results
Part (D) Respondents characteristic features

Table 2 lists the contents of the respondents’ socio-demo-
graphic features: the span of respondents in the Czech
Republic spread along all of the age groups, while in China,
the group of oldest people (80—100 years) is not represented.
Female respondents slightly prevail in both countries. The
most frequently represented age group in the Czech Republic
was 18-24 (40.92%), as well as in China (50.35%). Contra-
rily, with increasing age, the groups are less represented.
In terms of education, the most numerous group is second-
ary education for both countries. However, there were more
university graduates (tertiary education) among Chinese
respondents than in the Czech Republic. In the three moni-
tored groups, the most represented one is students, while the
other two groups are evenly represented. The distribution of
the number of respondents into the groups is balanced within
each of the monitored countries.

Part (A) importance of FES and products

Respondents rated their perception of importance of fifteen
FES based on a five-point Likert scale including zero. Mean
scores are derived from raw data and significances are based
on a non-parametric test of p-value. Mann—Whitney test was
used for analyzing the non-categorical and not normally dis-
tributed data.

As part of provisioning services, oxygen production is
considered equally important in all groups, the lowest rat-
ing reported from tourists. In the case of tourists, it is given
slightly more importance in China. Greater importance was
reported by Czech respondents to mushroom picking. In
comparison, students in environmental fields of study are in
consensus on the importance of all provisioning services.
The least value of importance is reported by the production
of wood among the Czech urban dwellers. However, provi-
sioning services are considered very important in all groups.

Initially, it must be emphasized that all regulation FES
were perceived as important in all groups in both countries.
Water retention was perceived more important by Czech
than Chinese. Respondents with primary education evalu-
ated water retention with a lower score. In contrast, flood
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Table 1 Socio-demographics Respondents CZE n=413 CHN =433 Total n=846
characteristics
n % n % n %
Female 222 53.75 237 54.73 459 54.26
Male 191 46.25 196 45.27 387 45.74
Young adults
18-24 169 40.92 257 59.35 426 50.35
25-34 140 33.90 116 26.79 256 30.26
Middle-aged adults
3544 44 10.65 46 10.62 90 10.64
45-54 22 5.33 10 231 32 3.78
Older adults
55-64 19 4.60 3 0.69 22 2.60
65-79 16 3.87 1 0.23 17 2.01
80-100 3 0.73 0 0.00 3 0.35
Primary education 12 291 9 2.08 21 2.48
Secondary education 324 78.45 221 51.04 545 64.42
Tertiary education 77 18.64 203 46.88 280 33.10
Students 213 51.57 202 46.65 415 49.05
Tourists 100 24.21 124 28.64 224 26.48
Urban dwellers 100 2421 107 24.71 207 24.47

protection, mitigation of climate, and prevention of soil
erosion were perceived as more important in China in all
groups. Interestingly, the reduction of dust and noise pollu-
tion is perceived as more important in all groups of respond-
ents in China than in the Czech Republic. The forest as a
natural habitat for a wild game is considered on the simi-
lar level of importance across all respondents except urban
dwellers respondents, of which the Czech urban dwellers
perceived it significantly less important than those in China.

Within forest cultural services and groups, consider-
ably significant responses were recorded. The employment
opportunities that the forest provides are considered more
important in China. In terms of individual groups, students
have similar assessments in both countries. Compared to
the Czech respondents, the Chinese valued recreation func-
tions a bit more. Surprisingly, no significant differences
were recorded between the respondents in the tourist group.
According to the results, the Chinese are generally more
aware of the importance of the forest for sports activities.
The biggest drop was recorded in the student group where
Czech students consider this function rather unimportant.
Respondents in China, especially tourists, have a greater
feeling for the forest as an element that enhances the beauty
of the landscape, but this element is generally considered
quite important. The cultural and spiritual importance of
forests for people is more important for Chinese respond-
ents, especially for tourists. Meditation and relaxation were
generally perceived as rather important; only in the group
of Chinese tourists, did the respondents lean toward very
important.

The whole group of young adults, regardless of nation-
ality, reported a high score in evaluation of employment
(mean: 2.94) compared to middle and older adults (both
2.81). The cultural services were assessed as more important
by higher educated respondents (mean: 3.38) than primary
(3.05) and high school (2.98).

Part (B) Expectations of forest visitors

Expectations from the forest from part (B) showed diverse
results (Table 3). The demand for diverse features is a sig-
nificant factor in most statements. Overall, the respondents
from the Czech Republic, contrary to the Chinese respond-
ents, expected less human encroachment in the forest, such
as kiosks, parking places, sports facilities, paved paths, tour-
istic equipment, and other attractions. In addition, Czech
respondents across all groups scored high in the option of
mushroom picking. In the student group, a high significant
difference was reported in most options. For example, the
open access to all parts of the forests was significantly more
expected by the Czech than the Chinese student group.
Paved paths for easy accessibility are not high scores in the
Czech student group, unlike the Chinese one.

The bike trails, as well as parking places, are more
expected by Chinese urban dwellers, while the Czech urban
dwellers did not expect parking places close to the forest.
Another interesting result is that Chinese urban dwellers are
probably more sensitive to plants that cause allergies and
thus would prefer to avoid allergy pollen plants and trees in
the forest, while Czech urban dwellers are more indifferent
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to this. Related to the whole country sample, the urban
dwellers in the Czech Republic expect more elements in
the form of rocks, lakes or waterfalls and would also like to
observe wildlife. Overall, all respondents’ highest expecta-
tion was for the possibility to breathe fresh air and enjoy the
natural forest with a minimum of tourist attractions and other
equipment. As expected, the tourist group proved significant
in the international comparison, and at the same time, exhib-
ited higher values of expectations than for the other groups,
in that they expect marked hiking trails and attractive places
with bodies of water in the forests.

Chinese tourists also wish to experience the undisturbed
forest, but at the same time their expectations are more
variable. Highest value was reported for springs, streams
and lakes but also demand parking places, tourist trails and
boards. Paved paths were also expected, but more from the
Chinese group of tourists. Czech tourists, unlike Chinese
tourists, are not very enthusiastic about placing kiosks in
the forests.

In terms of education and age, respondents with primary
education reported high scores on the presence of kiosks,
contrary to a low score given by the older adults. Higher
educated respondents rated the presence of education trails
with a low score. Regarding the low occurrence of pollens,
the group of young adult respondents reported a higher
expectation score. Higher educated visitors preferred the
harvest residues be removed from the forests.

Overall, the respondents’ highest expectation was for the
possibility to breathe fresh air and enjoy the natural forest
without encroachment, which is contradicted by the fact that
some respondents expect a forest with recreational facilities
and other tourist attractions.

Part (B) Graphic part—Expectations of forest
visitors

In the Graphic section of part (B), participants expressed
their expectation of coniferous, broadleaved, or mixed for-
ests (Fig. 3). The most favored was a mixed forest in both

Type of forest

Coniferous High density s

Broadleaved China

= Czechia

Mixed  — Low density

0% 20% 40% 60% 80% 100% 0% 20% 40%

Coniferous Broadleaved Absence

Mixed

Undestory and shrub layer

Medium density  ——

60%

Medium-density

countries. The coniferous forest was the least popular in
China, while contrarily, it was pure broadleaved forests in
the Czech Republic. A medium amount of deadwood in the
forest was the preferred choice of Czech participants, with
the highest score recorded in the student group, while Chi-
nese participants favored a minimum occurrence of dead-
wood in the forest across all of the groups. The Chinese, as
well as the Czech participants, have a prevalent tendency
to favor medium density of the understory and shrub layer.
The results of expectation from part A was in consensus
with findings in this part. High school and higher educated
respondents expect a minimum of deadwood in the forest.

Part (C) Participation in forest-related activities

Self-involvement was divided into groups of active and pas-
sive activities. The results of activities are shown in Fig. 4
(Czech respondents) and Fig. 5 (Chinese respondents). In
general, the respondents in the Czech Republic would be
willing to plant trees (81.1%) and collect waste (81.6%),
while the least attractive activity for them is the maintenance
of forest trails and paths (30.3%). Regarding involvement
in forest-related decision-making activities, the willingness
to participate was high (56.2%). From the group’s view
(Fig. 4), the most willing to participate in activities were
students, the weak point was shown mainly in the main-
tenance of trails and paths (32.4%). Besides waste collec-
tion (76%) and tree planting (76%), tourists are not overly
disposed to participate in other activities. Surprisingly, the
maintenance of trails and paths showed a very low level of
interest (34%). Notably, disagreement was also expressed at
attending forestry meetings (35%). The same is true for the
urban dwellers, with the difference in that their willingness
to pay a small financial contribution to forest development
is greater (47%) than that of the tourists (29%).

Chinese respondents showed a strong tendency to engage
in all named activities, with participating in decision-making
(89.8%), tree planting (88.7%) and sharing experiences via
social networks (85.2%) proving to be the most attractive.

Deadwood occurence

High

China China

MedilM  ——

m Czechia m Czechia

Minimum - s
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Fig.3 Cross-country comparisons of respondents’ preferences to the type of forest and elements in the forest
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Fig.4 Willingness to join
forest-related activities in the
Czech Republic in general

Sharing experiences on social media e.g. pictures with
hashtag #healthforest

Receiving alerts and updates about important forest issues
via email

Providing a small financial contribution to forest
develompent fund

Attending meetings to discuss forest management issues

Taking care of trails and paths

Pulling invasive plants

Participating in trainings about forest-related workshops

Tree planting

Voluntary work, such as waste collection

Engagement in forest management decision-making?

0% 10% 20%
® Prevalence of high score

Fig.5 Willingness to join
forest-related activities in China
in general

Sharing experiences on social media e.g. pictures with
hashtag #healthforest

Receiving alerts and updates about important forest issues

Prevalence of low score

via email

Providing a small financial contribution to forest
develompent fund

Attending meetings to discuss forest management issues
Taking care of trails and paths
Pulling invasive plants

Participating in trainings about forest-related workshops

Voluntary work, such as waste collection

Tree planting

Engagement in forest management decision-making?

m Prevalence of high score

Donations were the least favored, but were still a high share of
preferred activity (74.4%). The differences between the groups
of respondents were not significant, and the willingness to par-
ticipate prevailed in all activities (Fig. 6).

Interestingly, in this section, it showed that the male group
chose rather low scores when evaluating their willingness to
participate, specifically toward waste collection, trail main-
tenance, financial contributions, and sharing experiences
through social media.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Prevalence of low score

Discussion

This research provides extensive evidence on visitors’
demand for FES and their expectations from the forest
across the two investigated countries.

Concerning the first part (A) of our research, we found
that the most important demand is the production of oxy-
gen. This result ties in well with previous studies wherein
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Fig.6 Scoring of Willingness
in participation of respondents
group to forest-related activities

Sharing experiences on social

media, e.g. pictures with
hashtag #healthfores?7.6,

Receiving alerts and updates
about important forest issues
via email 72.9

Providing a small financial
contribution to forest
develompent fund

66.4 \

Attending meetings to discuss \

forest management issues

e Czech Student

e Chinese Student

the climate and oxygen-related ES were highly valuated
(Gouwakinnou et al. 2019; Malik et al. 2021; Martin-
Loépez et al. 2012). The Czech students in environmental
fields of study showed greater demand for regulation ser-
vices than other groups, but interestingly, Chinese students
did not have a significantly higher demand for FES in com-
parison with other groups. Although some Chinese studies
reported that higher education has a positive impact on
environmental awareness (Lee and Tilbury 1998; Li 2018;
Yanhua 2002). Xiong et al. (2013) examined the “greener”
education through academic curriculums in China higher
education system and found that although the two fields
of study "forestry" and "agriculture" content more envi-
ronmental education elements the rest of the institutions
of higher education needs to make their curriculum more
"greener." Environmental education awareness develop-
ment is a desirable tool for cope with the rising pressure
of environmental issues that come with the rapid economy
development in China. Higher interest in environmental
issues among students of environmental fields was proven
by Torkar and KraSovec (2019). From the results, it is
clear that the provisioning and regulation services are per-
ceived as more important than cultural services. Similar
results were reported in other studies (Moutouama et al.
2019; Torkar and KraSovec 2019). When comparing our
results to those of older studies carried out by Lindemann-
Matthies et al. (2013), this statement is also confirmed.
Cultural services were slightly more important for the
tourists in both countries, especially in the valuation of
forest enhancement of the beauty of the landscape, sports
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86.9
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Czech Urban dweller Czech Tourist
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activities, and space for recreation. The differences due
to geographical location and cultural background were
obvious. Meditation, cultural-spiritual importance, and
sports activities are higher valued by Chinese respond-
ents, while collecting of mushrooms is more important
for the Czechs. This is also in line with the Czech cultural
tradition of mushroom picking (Si§ak et al. 2016; Min-
istry of Agriculture 2019; Wolfslehner et al. 2019; Pur-
westri et al. 2020; Riedl et al. 2020) as well as traditional
Chinese exercise, which has a deep tradition and makes
a connection between humans and nature (Jiang and Zou
2013; Guo et al. 2014; Wang et al. 2021). Geographical
location contributes to the distribution of sandstorm and
industrial conditions, which also bring dust and pollution
issues to the fore in China more than in the Czech Repub-
lic (Xin-fa et al. 2001; Xing et al. 2018). However, in line
with the ideas of Dou et al. (2020), it can be concluded
that the forest cultural services are directly influenced by
cultural habits. Recent studies suggest that the perception
varies depending on the type of ecosystem analyzed and
socio-cultural conditions in the research area. Casado-
Arzuaga et al. (2013) studied peri-urban green areas and
their respondents were more likely to report that cultural
services are the most important. Contrarily, in Northern
Kenya, the most important features were the provisioning
services (Caroline et al. 2018), which was also the case
in both the Vietnam Bach ma National Park (Hong and
Saizen 2019), and West Java, Indonesia (Muhamad et al.
2014).
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Based on the investigation of Chinese visitors’ expecta-
tions, the obvious conclusion is that the existence of various
kinds of recreational facilities make their stay in nature more
comfortable and play a key role in their expectations of the
forest, especially with urban dwellers and tourists. Although
at the same time, they demand a natural and silent forest
without any human interventions. Similar results were found
by De Meo et al. (2015). It reflects the idealized image of the
forest—“how it should look like, according to the conserva-
tion of natural values,” regardless of the visitors’ needs. In
recent decades, the growing population and increasing stand-
ard of living resulted in higher demand for nature tourism
in China (LI Shi-dong and CHEN Xin-feng 2007; National
Bureau of Statistics of China 2019). The number of visitors
to National Forest parks and demand for forest recreation
in China is continuously growing. It gives rise to building
new recreational facilities in the parks such as hotels, park-
ing places, etc., that threaten the environment (Wang et al.
2012; Chen and Nakama 2013). The sum of these findings
exerts pressure to generate measures for sustainable man-
agement and recreational spatial planning more than ever
before (Oku and Fukamachi 2006; Chen and Nakama 2013).
Contrarily, in the Czech Republic, forest visitors prefer the
forest without additional facilities. Similar outcomes were
found in the study of Drabkova and Sisak (2013), where for-
est visitors predominantly demand maintained paths. Other
studies from the urban green spaces have shown a higher
preference for gravel surface and less maintained trails when
compared to asphalt, but it also depends on the type and age
of the respondents (Arnberger et al. 2010; Reichhart and
Arnberger 2010). On the other hand, the establishment of
new recreational facilities attracts visitors to the less appeal-
ing areas and thus reduces the pressure in overcrowded green
areas. In addition, well-placed signage of paths and bike
trails may prevent conflict between different groups of tour-
ists (Arnberger et al. 2018). Urban dwellers in both countries
seem to be more tolerant of allergy trees and plants than
other groups. However, the sensitivity for pollen in the for-
est among urban dwellers group was recorded more among
Chinese. Cheng et al. (2015) found that one of the main trees
that caused allergies in Wuhan is richly planted Platanus.
Spring and autumn are the most pollen abundant seasons in
Wuhan. The volume of allergenic pollen in the atmosphere
is dependent upon the climate, topography, and vegetation
(D’Amato et al. 2007; Cheng et al. 2015). Greater interest in
wildlife observation among Czech urban dwellers compare
to whole country sample may stem from a lack of contact
with wildlife in cities. The daily contact with nature over
recent decades decline (Kay et al. 2022). Nevertheless, the
interactions with wildlife can be good for human health and
wellbeing (Cox and Gaston 2018). These expectations can
be beneficial for the development of citizen science (Lee
et al. 2020; Franco and Cappa 2021).

Historically, mixed forests occur naturally in the Czech
Republic (Filkova et al. 2014). Nevertheless, in the past two
centuries, forests were transformed by human intervention
into species compositions of forests in which coniferous
trees dominate that do not correspond to the prescribed tar-
get species composition (Tomaskova 2004). A high propor-
tion of Norway spruce (Picea abies), simultaneously with
climate change, have negatively affected the state of for-
ests and gave rise to the bark beetle calamity. An ongoing
bark beetle outbreak causing mass deforestation is turning
Czech forests from carbon sinks into significant sources of
greenhouse gas emissions. Thus, the bark beetle outbreak
negatively influenced the regulation services (Hlasny et al.
2019). One of the recommended solutions is the restora-
tion of mixed forests, which is currently publicly supported
(Hynek 1997; Tomaskova, 2004; Seidl et al. 2014; Ministry
of Agriculture 2019). It seems that the higher demand for
mixed forests reflects the current situation. This is partially
confirmed by Price (2003) who claims that the preference
of coniferous is not due to the choice of tree species per
se, but their use in intensive forest management or geomet-
ric designs in the landscape that are judged visually poor
according to recreational potential (Price 2003). Similar
results were obtained across Europe (Edwards et al. 2012;
Lindemann-Matthies et al. 2013; De Meo et al. 2015; Ger-
stenberg and Hofmann 2016; Grilli et al. 2016). Moreo-
ver, the review study of Gundersen and Frivold (2008) of
Scandinavian quantitative studies concludes that people’s
preferences for tree species depend on the package of other
visual factors, as well as what kind of forest people are used
to. The southern part of China belongs to the low latitude
region, and due to the unique geographical location, climatic
conditions, and complex topography, broadleaved forests
account for the largest area among the different forest types,
while the area of coniferous is relatively low (Chen Jianwei
2015). Therefore, considering the distribution of tree species
and personal preferences, the government and people in the
South prefer broadleaved forest species.

Our findings illustrate an interesting difference in per-
ceiving the occurrence of decayed and deadwood lying
on the ground. While Czech respondents preferred its
medium occurrence, the higher preference was recorded
by the Czech student group. The higher level of educa-
tion affected the inclination to appreciate the amount of
deadwood in the forest, which was confirmed in previous
studies as well (Tyrviinen et al. 2001; Rathmann et al.
2020). It seems that educated people are more aware of
forest biodiversity. However, in China, the preference
for minimum deadwood prevails. This is similar to pre-
vious studies. In the Finland studies of Tyrvéinen et al.
(2001, 2003) the visitors to the forest do not prefer dead-
wood in the forest due to decrease the scenic value, lim-
ited sight and accessibility. Other studies also indicate
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visitors prefer a low amount of deadwood and favor clear
visibility and security (Tyrvéinen et al. 2001; Edwards
et al. 2012; Arnberger et al. 2018). Thus, cultural and
geographical differences are important elements in dif-
ferent perceptions of decayed wood. The key is the edu-
cational background of the public, concerning the eco-
logical benefits and importance of decaying wood for the
forest. The study area also probably plays an important
role, e.g., in mountain forests in Italy and Sarajevo, as
tourists reported a higher preference for the occurrence
of deadwood (Pastorella et al. 2016). Our study areas
included mainly recreational forests. Across all groups
of respondents, a moderate understorey and shrub layer
was considered to be most attractive. People in Europe
generally prefer good visibility in the forest (Edwards
et al. 2012).

The most popular forest-related self-involved activity
across the countries studied is clearly tree planting. The
findings are directly in line with Sidak (2011), who found
that tree planting is considered the most important forest
operation by forest visitors. Although tree planting can
contribute to ecological and social well-being, it is neces-
sary to consider this effort as one component of multifac-
eted solutions to environmental problems. The complex-
ity in planning and following long-term monitoring of
planted trees must be taken into account in cooperation
with stakeholders (Brancalion and Holl 2020). Different
factors might relate to the willingness of the community
to participate in the tree-planting program. For instance,
economic benefit (Filius, 1997; Khuc et al. 2021) and
environmental protection (soil erosion reduction, water,
and biodiversity conservation) are reasons (Filius, 1997;
Villamayor-Tomas et al. 2019) supporting sustainable
forest management (Ansong and Rgskaft 2014), or as
part of the climate change mitigation (Acquah and Onu-
mah 2011) were reported by the community as reasons
to participate in such a program. Men were more reticent
than women in assessing their willingness to engage in
activities. This corresponds to Wilson’s finding (2000)
that women are more likely to volunteer than men. The
fact that the Chinese are willing to use social networks
by sharing activities in connection with the forest may
correspond to the high number and rapid growth of social
media users in China (64.6%) (Kemp 2021). Although
the number of Czech social media users is also quite high
(56.3%), they were more conservative in willing to share
forest-related content (Czech Statistical Office, 2021).

@ Springer

Conclusion

While previous studies have mostly looked at the demand
for FES in one country, our study addressed forest percep-
tions and the demand for FES within two countries. Based
on the results, it was found that the most valuable FES in
both countries is oxygen production and the ability of for-
ests to purify the air. In general, the demand for provisioning
and regulation services is higher than for cultural services.
Differences were noted between some responses of different
social groups: students, urban dwellers, and tourists, which
illustrate their profiles. Czech students with an environmental
focus of study demonstrated a higher environmental educa-
tion background in some points, while Chinese students were
at the level of other groups. Unsurprisingly, tourists showed
higher demand for recreational facilities in the forest, but
generally, the Chinese respondents had a higher demand for
recreational facilities and services in the forest compared to
the Czech ones. This is alarming given the emerging pressure
on FES as it needs to be taken into account in forest plan-
ning and management to meet the objectives of sustainable
forest management and forest protection. Differences arising
from the geographical and cultural bases were also evident,
especially in the different demands for cultural services and
regulation services. Chinese respondents demand the cul-
tural, spiritual, and meditation services associated with their
culture, while the Czech respondents highly valued mush-
room picking. The reduction of noise and dust pollution is
demanded more by Chinese respondents as expected, due
to a higher level of air pollution from industry and sand-
storms. However, the positive finding is that people are
generally aware of the value of FES, as none of the impor-
tant FES were assessed negatively by the respondents. The
Chinese respondents were more inclined toward voluntary
forestry-related activities in all respects. The popularity of
tree-planting is common to both nations. The Chinese, unlike
the Czechs, showed a willingness to share their experience
of the forest through social networks. These findings on the
voluntary participation of forest visitors can be used in the
future to involve the public in forest-related activities and
thus, strengthen public awareness about the FES and encour-
age individuals in nature conservation activities.

Appendix

See Tables 4 and 5.
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Table 4 Significant preferences in each category
Country Type of respondent Age Education level Gender
Evaluation
Wood (—) Students*
Mushroom (=) Czech**  (+) Students*
Water retention (+) Primary education*
Flood protection (+) Czech* (—) Students*
Carbon sequestration (—) Students* (+) Older adults* (—) Tertiary education*
Soil erosion (+) Urban dwellers*
Dust/noise (+) Czech**  (+) Urban dwellers** (—) Older adults* (+) Secondary education*®
Employment (=) Young adults* (4) Secondary education®*
Recreation (+) Students*
Sports (+) Czech**  (+) Students**
(+) Tourists**
Landscape (+) Czech**  (—) Tourists*
Culture (+) Czech* (—) Tertiary education*®
Meditation (+) Czech* (+) Students*
Forest presence of services  Country Type of respondent Age Education level Gender
expectation
Kiosks (+) Czech** (=) Students** (+) Older adults* (—) Primary education*
Access for strollers (+) Czech** (=) Tourists**
Bike trails (+) Czech**  (—) Students*
Leisure facilities (+) Czech** (=) Tourists*
Education trails (4+) Czech**  (+) Students** (+) Tertiary education*
Parking (+) Czech**  (—) Students*
Spring streams (+) Czech**  (+) Students** (+) Tertiary education**
Animal observation (4+) Czech**  (+) Students** (—) Secondary education*
Rare species (+) Czech**  (4) Students**
Natural attractions (+) Czech**  (4)Students**
(=) Urban dwellers* (+) Tertiary education*
Low pollen (—) Students** (=) Young adults*
Silence (=) Czech**
Game control (-) Students*
Remove residue of harvest  (+) Czech** (+) Tertiary education** (=) Male*
Nature of forest (+) Czech* (—=) Tourists*
Breathtaking view (—) Students** (+) Young adults* (+) Secondary education*
Romantic scenery (—) Students**
Pictures Country Type of respondent Age Education level Gender
Mixed forest (+) Czech**  (—) Urban dwellers* (=) Young adults*
Broadleaves (=) Czech**  (4) Urban dwellers*
Low-density (—) Czech*
Medium-density (+) Czech**
High-density (—) Czech*
Minimum deadwood (=) Czech**  (—) Students* (+) Older adults* (—) Tertiary education** (—) Male*
Medium deadwood (+) Czech** (+) Young adults** (+) Male*
High deadwood (+) Czech** (+) Middle-aged adults*
Action
Waste collection (+) Czech* (+) Older adults** (+) Male*

Tree planting
Workshop

Invasive plant
(+) Tourists*

(+) Czech**
(+) Czech**
(+) Czech**

(=) Students**
(=) Students**

(+) Older adults*
(+) Older adults*
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Table 4 (continued)

Country Type of respondent Age Education level Gender
Trail maintenance (+) Czech**  (+) Urban dwellers* (+) Male*
Meetings, discussions (+) Czech**  (—) Students** (=) Middle-aged adults*
Fee contribution (+) Czech** (+) Male*
Email notification (+) Czech**  (—) Students** (+) Older adults*
Social media (+) Czech** (+) Older adults™** (+)Male*

Table 5 Independent variables of the binary logistic regression analy-
sis

Independent variables Explanations
Age group of the respondents®
Young adults 13-34y
Middle age adults 35-54y
Older adults above 55y

Gender (1 =male)
Education level®

Primary education Primary school
Secondary education High school, Vocational school

Higher education

Country (1 =Czech Republic)
Type of respondents®

Students

Tourists

University and above

City dwellers

* the investigated variable was coded as 1 (one), the rest of the groups
were coded as O (zero)

Acknowledgements This work was supported by the “Advanced
research supporting the forestry and wood-processing sector’s adapta-
tion to global change and the 4th industrial revolution.”

Author contributions Conceptualization, M.H., methodology, M.H,
M.R, V.., writing—original draft preparation, M.H.; questionnaire
modification: J.Y.; software, R.C.P., formal analysis R.C.P; critical
revision of the manuscript for important intellectual content, M.R.,
V.J., D.Y,; supervision, V.J.; coordinating the research project, M.H.;
project administration, M.H.

Funding This work was supported by the grant “EVA4.0, No.CZ.02.
1.01/0.0/0.0/16_019/0000803 * financed by the Operational Program
Research, Development and Education, the Ministry of Education,
Youth and Sports of the Czech Republic.

Data availability (data transparency) Not applicable.
Code availability Not applicable.
Declarations

Conflict of interest The authors declare no conflict of interest.

@ Springer

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Acquah H, Onumah EE (2011) Farmers perception and adaptation to
climate change: an estimation of willingness to pay. AGRIS -Line
Pap Econ Inform 3:31-39

Ala-Hulkko T, Kotavaara O, Alahuhta J, Hjort J (2019) Mapping
supply and demand of a provisioning ecosystem service across
Europe. Ecol Indic 103:520-529. https://doi.org/10.1016/j.ecoli
nd.2019.04.049

Angelstam P, Elbakidze M, Axelsson R, Dixelius M, Térnblom J (2013)
Knowledge production and learning for sustainable landscapes:
seven steps using social-ecological systems as laboratories.
Ambio 42:116-128. https://doi.org/10.1007/s13280-012-0367-1

Ansong M, Rgskaft E (2014) Local communities’ willingness to pay
for sustainable forest management in Ghana. J Energy Nat Resour
Manag. https://doi.org/10.26796/jenrm.v1i2.47

Arnberger A, Aikoh T, Eder R, Shoji Y, Mieno T (2010) How many
people should be in the urban forest? A comparison of trail pref-
erences of Vienna and Sapporo forest visitor segments. Urban
For. Urban Green - URBAN URBAN GREEN 9:215-225.
https://doi.org/10.1016/j.ufug.2010.01.002

Arnberger A, Eder R, Allex B, Preisel H, Ebenberger M, Husslein M
(2018) Trade-offs between wind energy, recreational, and bark-
beetle impacts on visual preferences of national park visitors.
Land Use Policy 76:166—177. https://doi.org/10.1016/j.1andu
sepol.2018.05.007

Ash, N., Blanco H., Garcia, K., Tomich, T., Vira, B., Brown, C., Zurek,
M., (2010) Ecosystems and Human Well-Being: A Manual for
Assessment Practitioners.

Bagstad, KJ., Villa, F., Batker, D., Harrison-Cox, J., Voigt, B., John-
son, GW., (2014) From theoretical to actual ecosystem services.
Ecol Soc 19

Balmford A, Bruner A, Cooper P, Costanza R, Farber S, Green RE,
Jenkins M, Jefferiss P, Jessamy V, Madden J, Munro K, Myers
N, Naeem S, Paavola J, Rayment M, Rosendo S, Roughgarden J,
Trumper K, Turner RK (2002) Economic reasons for conserving


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.ecolind.2019.04.049
https://doi.org/10.1016/j.ecolind.2019.04.049
https://doi.org/10.1007/s13280-012-0367-1
https://doi.org/10.26796/jenrm.v1i2.47
https://doi.org/10.1016/j.ufug.2010.01.002
https://doi.org/10.1016/j.landusepol.2018.05.007
https://doi.org/10.1016/j.landusepol.2018.05.007

European Journal of Forest Research (2022) 141:867-886

883

wild nature. Science 297:950. https://doi.org/10.1126/science.
1073947

Bauhus J, Baber K, Miiller J (2018) Dead wood in forest. Ecosystems.
https://doi.org/10.1093/0bo/9780199830060-0196

Braat LC, de Groot R (2012) The ecosystem services agenda:bridging
the worlds of natural science and economics, conservation and
development, and public and private policy. Ecosyst Serv 1:4-15.
https://doi.org/10.1016/j.ecoser.2012.07.011

Brancalion P, Holl K (2020) Guidance for successful tree planting ini-
tiatives. J Appl Ecol. https://doi.org/10.1111/1365-2664.13725

Buchel S, Frantzeskaki N (2015) Citizens’ voice: a case study about
perceived ecosystem services by urban park users in Rotterdam,
the Netherlands. Ecosyst Serv 12:169-177. https://doi.org/10.
1016/j.ecoser.2014.11.014

Burkhard B, Fath BD, Miiller F (2011) Adapting the adaptive cycle:
hypotheses on the development of ecosystem properties and ser-
vices. Non-Equilib Thermodyn Ecol 222:2878-2890. https://doi.
org/10.1016/j.ecolmodel.2011.05.016

Burkhard B, Groot R, Costanza R, Seppelt R, Jgrgensen SE, Potschin
M (2012) Solutions for sustaining natural capital and ecosystem
services. Ecol Indic 21:1-6. https://doi.org/10.1016/j.ecolind.
2012.03.008

Burkhard, B., Maes, J., (2017) Mapping Ecosystem Services. Adv.
Books 1, Advanced Books. https://doi.org/10.3897/ab.e12837

Caroline O, Mulwa R, Robert K, Owuor M, Zaehringer J, Oguge N
(2018) Community perceptions of ecosystem services and the
management of Mt marsabit forest in Northern Kenya. Environ-
ments 5(11):121

Casado-Arzuaga I, Madariaga I, Onaindia M (2013) Perception,
demand and user contribution to ecosystem services in the Bilbao
Metropolitan Greenbelt. J Environ Manage 129:33-43. https://
doi.org/10.1016/j.jenvman.2013.05.059

Chen B, Nakama Y (2013) Thirty years of forest tourism in China. J
for Res 18:285-292. https://doi.org/10.1007/s10310-012-0365-y

Cheng S, Yu Y, Ruan B (2015) Species and Distribution of Airborne
Pollen Plants in Major Cities of China. J Allergy Clin Immunol
9:136-141

Collins CMT, Cook-Monie I, Raum S (2019) What do people know?
Ecosystem services, public perception and sustainable manage-
ment of urban park trees in London U.K. Urban for. Urban Green
43:126362. https://doi.org/10.1016/j.ufug.2019.06.005

Costanza R, d’Arge R, de Groot R, Farber S, Grasso M, Hannon B,
Limburg K, Naeem S, O’Neill RV, Paruelo J, Raskin RG, Sutton
P, van den Belt M (1997) The value of the world’s ecosystem
services and natural capital. Nature 387:253-260. https://doi.org/
10.1038/387253a0

Cox DTC, Gaston KJ (2018) Human—nature interactions and the con-
sequences and drivers of provisioning wildlife. Philos Trans R
Soc B Biol Sci 373(1745):20170092. https://doi.org/10.1098/
1rstb.2017.0092

Crossman ND, Burkhard B, Nedkov S, Willemen L, Petz K, Palomo
I, Drakou EG, Martin-Lopez B, McPhearson T, Boyanova K,
Alkemade R, Egoh B, Dunbar MB, Maes J (2013) A blueprint
for mapping and modelling ecosystem services. Spec Issue Mapp
Model Ecosyst Serv 4:4—14. https://doi.org/10.1016/j.ecoser.
2013.02.001

Czech Hydrometeorological Institute, 2022. Czech Hydrometeorologi-
cal Institute [WWW Document]. Hist. Data - Meteorol. Climatol.
URL https://www.chmi.cz/historicka-data/pocasi

D’Amato G, Cecchi L, Bonini S, Nunes C, Annesi-Maesano I, Behrendt
H, Liccardi G, Popov T, Van Cauwenberge P (2007) Allergenic
pollen and pollen allergy in Europe. Allergy 62:976-990. https://
doi.org/10.1111/j.1398-9995.2007.01393.x

De Meo I, Paletto A, Cantiani M (2015) The attractiveness of forests:
Preferences and perceptions in a mountain community in Italy.

Ann for Res 58(1):145-156. https://doi.org/10.15287/afr.2015.
308

Derks J, Giessen L, Winkel G (2020) COVID-19-induced visitor boom
reveals the importance of forests as critical infrastructure. For
Policy Econ 118:102253. https://doi.org/10.1016/j.forpol.2020.
102253

Dou Y, Yu X, Bakker M, De Groot R, Carsjens GJ, Duan H, Huang C
(2020) Analysis of the relationship between cross-cultural per-
ceptions of landscapes and cultural ecosystem services in Gen-
heyuan region. Northeast China Ecosyst Serv 43:101112. https://
doi.org/10.1016/j.ecoser.2020.101112

Drabkova A, Sisak L (2013) Forest visitors’ opinion of recreational
facilities and trails in forests in the Blanik Protected landscape
area - a case study. J for Sci 59:185-190

Edwards DM, Jay M, Jensen FS, Lucas B, Marzano M, Montagne
C, Peace A, Weiss G (2012) Public preferences across Europe
for different forest stand types as sites for recreation. Ecol Soc.
https://doi.org/10.5751/ES-04520-170127

Filius AM (1997) Factors changing farmers’ willingness to grow trees
in Gunung Kidul (Java, Indonesia). Neth J Agric Sci 45:329-345.
https://doi.org/10.18174/njas.v45i2.521

Filkova V, Kolar T, Rybnicek M, Gryc V, Vavrcik H, Jurcik J (2014)
Historical utilization of wood in southeastern Moravia (Czech
Republic). Iforest - Biogeosciences for 8:101-107. https://doi.
org/10.3832/ifor1091-007

Foley JA, DeFries R, Asner GP, Barford C, Bonan G, Carpenter SR,
Chapin FS, Coe MT, Daily GC, Gibbs HK, Helkowski JH, Hol-
loway T, Howard EA, Kucharik CJ, Monfreda C, Patz JA, Pren-
tice IC, Ramankutty N, Snyder PK (2005) Global consequences
of land use. Science 309:570. https://doi.org/10.1126/science.
1111772

Franco S, Cappa F (2021) Citizen science: involving citizens in
research projects and urban planning. TeMA - J Land Use Mobil
Environ 14(1):114-118. https://doi.org/10.6092/1970-9870/7892

Frélichova J, Vackar D, Partl A, Louckova B, Harmackova ZV, Lor-
encové E (2014) Integrated assessment of ecosystem services in
the Czech Republic. Ecosyst Serv 8:110-117. https://doi.org/10.
1016/j.ecoser.2014.03.001

Garcia-Nieto AP, Garcia-Llorente M, Iniesta-Arandia I, Martin-Lopez
B (2013) Mapping forest ecosystem services: From providing
units to beneficiaries. Spec Issue Mapp Model Ecosyst Serv
4:126-138. https://doi.org/10.1016/j.ecoser.2013.03.003

Gerstenberg T, Hofmann M (2016) Perception and preference of trees:
A psychological contribution to tree species selection in urban
areas. Urban for Urban Green 15:103-111. https://doi.org/10.
1016/j.ufug.2015.12.004

Giergiczny M, Czajkowski M, Zylicz T, Angelstam P (2015) Choice
experiment assessment of public preferences for forest structural
attributes. Ecol Econ 119:8-23. https://doi.org/10.1016/j.ecole
con.2015.07.032

Gouwakinnou GN, Biaou S, Vodouhe FG, Tovihessi MS, Awessou BK,
Biaou HSS (2019) Local perceptions and factors determining
ecosystem services identification around two forest reserves in
Northern Benin. J Ethnobiol Ethnomedicine 15:61. https://doi.
0rg/10.1186/s13002-019-0343-y

Grilli G, Jonkisz J, Ciolli M, Lesinski J (2016) Mixed forests and eco-
system services: Investigating stakeholders’ perceptions in a
case study in the Polish Carpathians. For Policy Econ 66:11-17.
https://doi.org/10.1016/j.forpol.2016.02.003

Gundersen VS, Frivold LH (2008) Public preferences for forest struc-
tures: a review of quantitative surveys from Finland, Norway and
Sweden. Urban for Urban Green 7:241-258. https://doi.org/10.
1016/j.ufug.2008.05.001

Guo Y, Qiu P, Liu T (2014) Tai Ji Quan: An overview of its history,
health benefits, and cultural value. Spec. Issue Tai Ji Quan Tradit.

@ Springer


https://doi.org/10.1126/science.1073947
https://doi.org/10.1126/science.1073947
https://doi.org/10.1093/obo/9780199830060-0196
https://doi.org/10.1016/j.ecoser.2012.07.011
https://doi.org/10.1111/1365-2664.13725
https://doi.org/10.1016/j.ecoser.2014.11.014
https://doi.org/10.1016/j.ecoser.2014.11.014
https://doi.org/10.1016/j.ecolmodel.2011.05.016
https://doi.org/10.1016/j.ecolmodel.2011.05.016
https://doi.org/10.1016/j.ecolind.2012.03.008
https://doi.org/10.1016/j.ecolind.2012.03.008
https://doi.org/10.3897/ab.e12837
https://doi.org/10.1016/j.jenvman.2013.05.059
https://doi.org/10.1016/j.jenvman.2013.05.059
https://doi.org/10.1007/s10310-012-0365-y
https://doi.org/10.1016/j.ufug.2019.06.005
https://doi.org/10.1038/387253a0
https://doi.org/10.1038/387253a0
https://doi.org/10.1098/rstb.2017.0092
https://doi.org/10.1098/rstb.2017.0092
https://doi.org/10.1016/j.ecoser.2013.02.001
https://doi.org/10.1016/j.ecoser.2013.02.001
https://www.chmi.cz/historicka-data/pocasi
https://doi.org/10.1111/j.1398-9995.2007.01393.x
https://doi.org/10.1111/j.1398-9995.2007.01393.x
https://doi.org/10.15287/afr.2015.308
https://doi.org/10.15287/afr.2015.308
https://doi.org/10.1016/j.forpol.2020.102253
https://doi.org/10.1016/j.forpol.2020.102253
https://doi.org/10.1016/j.ecoser.2020.101112
https://doi.org/10.1016/j.ecoser.2020.101112
https://doi.org/10.5751/ES-04520-170127
https://doi.org/10.18174/njas.v45i2.521
https://doi.org/10.3832/ifor1091-007
https://doi.org/10.3832/ifor1091-007
https://doi.org/10.1126/science.1111772
https://doi.org/10.1126/science.1111772
https://doi.org/10.6092/1970-9870/7892
https://doi.org/10.1016/j.ecoser.2014.03.001
https://doi.org/10.1016/j.ecoser.2014.03.001
https://doi.org/10.1016/j.ecoser.2013.03.003
https://doi.org/10.1016/j.ufug.2015.12.004
https://doi.org/10.1016/j.ufug.2015.12.004
https://doi.org/10.1016/j.ecolecon.2015.07.032
https://doi.org/10.1016/j.ecolecon.2015.07.032
https://doi.org/10.1186/s13002-019-0343-y
https://doi.org/10.1186/s13002-019-0343-y
https://doi.org/10.1016/j.forpol.2016.02.003
https://doi.org/10.1016/j.ufug.2008.05.001
https://doi.org/10.1016/j.ufug.2008.05.001

884

European Journal of Forest Research (2022) 141:867-886

Appl Contemp Pract 3:3-8. https://doi.org/10.1016/j.jshs.2013.
10.004

Hauck J, Gorg C, Varjopuro R, Rataméki O, Maes J, Wittmer H, Jax
K (2013) “Maps have an air of authority”: potential benefits and
challenges of ecosystem service maps at different levels of deci-
sion making. Spec Issue Mapp Model Ecosyst Serv 4:25-32.
https://doi.org/10.1016/j.ecoser.2012.11.003

Hlasny, T., Krokene, P., Liebhold, A., Montagné-Huck, C., Miiller,
J., Qin, H., Raffa, K., Schelhaas, M., Seidl, R., Svoboda, M.,
Viiri, H., (2019) Living with bark beetles - impacts, outlook and
management options, From Science to Policy 8.

Hong NT, Saizen I (2019) Forest ecosystem services and local commu-
nities: towards a possible solution to reduce forest dependence in
bach ma national park. Vietnam Hum Ecol 47:465-476. https://
doi.org/10.1007/s10745-019-00083-x

Hu H, Zhang J, Chu G, Yang J, Yu P (2018) Factors influencing tour-
ists’ litter management behavior in mountainous tourism areas
in China. Waste Manag 79:273-286. https://doi.org/10.1016/j.
wasman.2018.07.047

Huang X, Teng M, Zhou Z, Wang P, Dian Y, Wu C (2021) Linking nat-
uralness and quality improvement of monoculture plantations in
urban area: A case study in Wuhan city. China Urban for Urban
Green 59:126911. https://doi.org/10.1016/j.ufug.2020.126911

Hynek, V., (1997) Social Broadleaves in the Czech Republic, in: First
EUFORGEN Meeting on Social Broadleaves. In: International
Plant Genetic-Resources Institute, Bordeaux, France, pp. 34—40.

Jang-Hwan J, So-Hee P, JaChoon K, Taewoo R, Lim EM, Yeo-Chang
Y (2020) Preferences for ecosystem services provided by urban
forests in South Korea. For Sci Technol 16:86—103. https://doi.
org/10.1080/21580103.2020.1762761

Jarsky V, Palatova P, Riedl M, Zahradnik D, Rinn R, Hochmalova
M (2022) Forest attendance in the times of COVID-19—a case
study on the example of the Czech Republic. Int J Environ Res
Public Health. https://doi.org/10.3390/ijerph19052529

Jiang Y, Zou J (2013) Analysis of the TCM theory of traditional Chi-
nese health exercise. J Sport Health Sci 2:204-208. https://doi.
org/10.1016/j.jshs.2013.03.008

Chen Jianwei, (2015) Chinese forests are beautiful and diverse.

Kandziora M, Burkhard B, Miiller F (2013) Mapping provisioning eco-
system services at the local scale using data of varying spatial
and temporal resolution. Spec Issue Mapp Model Ecosyst Serv
4:47-59. https://doi.org/10.1016/j.ecoser.2013.04.001

Kay CAM, Rohnke AT, Sander HA, Stankowich T, Fidino M, Mur-
ray MH, Lewis JS, Taves I, Lehrer EW, Zellmer AJ, Schell CJ,
Magle SB (2022) Barriers to building wildlife-inclusive cities:
insights from the deliberations of urban ecologists, urban plan-
ners and landscape designers. People Nat 4:62-70. https://doi.
org/10.1002/pan3.10283

Kemp, S., (2021) DIGITAL, China.

Khosravi Mashizi A, Sharafatmandrad M (2021) Investigating tradeofts
between supply, use and demand of ecosystem services and their
effective drivers for sustainable environmental management. J
Environ Manage 289:112534

Khuc QV, Pham L, Tran M, Nguyen T, Tran BQ, Hoang T, Ngo T,
Tran T-D (2021) Understanding vietnamese farmers’ perception
toward forest importance and perceived willingness-to-partici-
pate in redd+ program: a case study in nghe an province. Forests
12:521. https://doi.org/10.3390/£12050521

Lee JC-K, Tilbury D (1998) Changing environments: the challenge
for environmental education in China. Geography 83:227-236

Lee KA, Lee JR, Bell P (2020) A review of citizen science within the
earth sciences: potential benefits and obstacles. Proc Geol Assoc
131:605-617. https://doi.org/10.1016/j.pgeola.2020.07.010

Li Y (2018) Study of the effect of environmental education on envi-
ronmental awareness and environmental attitude based on

@ Springer

environmental protection law of the People’s Republic of China.
Eurasia J Math Sci Technol Educ 14:2277-2285

Likert R (1932) A technique for the measurement of attitudes. Arch
Psychol 22(140):55-55

Limesurvey project Team, (2019) LimeSurvey: An open Source survey
tool. LimeSurvey Project, Hamburg, Germany.

Lindemann-Matthies P, Keller D, Li X, Schmid B (2013) Attitudes
toward forest diversity and forest ecosystem services—a cross-
cultural comparison between China and Switzerland. J Plant Ecol
7:1-9. https://doi.org/10.1093/jpe/rtt015

Liu W-Y, Yu H-W, Hsieh C-M (2021) Evaluating forest visitors’ place
attachment, recreational activities, and travel intentions under
different climate scenarios. Forests. https://doi.org/10.3390/
£12020171

Loomes, R., O’Neill, K., 2000 Nature’s services: Societal Dependence
on Natural Ecosystems. https://doi.org/10.1071/PC000274

Malik A, Zubair M, Manzoor SA (2021) Valuing the invaluable: park
visitors’ perceived importance and willingness to pay for urban
park trees in Pakistan. Ecosphere 12:¢03348. https://doi.org/10.
1002/ecs2.3348

Martinez de Aragén J, Riera P, Giergiczny M, Colinas C (2011) Value
of wild mushroom picking as an environmental service. For
Policy Econ 13:419-424. https://doi.org/10.1016/j.forpol.2011.
05.003

Martin-Lopez B, Iniesta-Arandia I, Garcia-Llorente M, Palomo I, Cas-
ado-Arzuaga I, Amo DGD, Gémez-Baggethun E, Oteros-Rozas
E, Palacios-Agundez I, Willaarts B, Gonzalez JA, Santos-Martin
F, Onaindia M, Lépez-Santiago C, Montes C (2012) Uncover-
ing ecosystem service bundles through social preferences. PLoS
ONE 7:¢38970-e38970. https://doi.org/10.1371/journal.pone.
0038970

Millennium Ecosystem Assessment (2005) Ecosystems and Human
Well-being Synthesis. A Report of the Millennium Ecosystem
Assessment. Island Press, Washington, DC, USA. http://www.
millenniumassessment.org/documents/document.356.aspx.pdf

Ministry of Agriculture of the Czech Republic (MoA) (2019) Informa-
tion on Forests and Forestry in The Czech Republic by 2018.
https://eagri.cz/public/web/file/640937/Zprava_o_stavu_lesa_
2018.pdf

Moutouama FT, Biaou SSH, Kyereh B, Asante WA, Natta AK (2019)
Factors shaping local people’s perception of ecosystem services
in the Atacora Chain of Mountains, a biodiversity hotspot in
northern Benin. J Ethnobiol Ethnomedicine 15:38. https://doi.
org/10.1186/s13002-019-0317-0

Muhamad D, Okubo S, Harashina K, Parikesit G, B., Takeuchi, K.,
(2014) Living close to forests enhances people’s perception of
ecosystem services in a forest-agricultural landscape of West
Java. Indonesia Ecosyst Serv 8:197-206

Miiller F, Groot R, Willemen L, De R, Online L (2010) Ecosystem ser-
vices at the landscape scale: the need for integrative approaches.
Landsc Online 23:31-41. https://doi.org/10.3097/L0O.201023

Nastran M, Pintar M, Zeleznikar S, Cveji¢ R (2022) Stakeholders’
perceptions on the role of urban green infrastructure in providing
ecosystem services for human well-being. Land. https://doi.org/
10.3390/1and 11020299

National Bureau of Statistics of China, (2019) China statistical year-
book 2019, Populationand Its Composition. 2—1

Nelson E, Mendoza G, Regetz J, Polasky S, Tallis H, Cameron Dr,
Chan KM, Daily GC, Goldstein J, Kareiva PM, Lonsdorf E, Nai-
doo R, Ricketts TH, Shaw Mr (2009) Modeling multiple ecosys-
tem services, biodiversity conservation, commodity production,
and tradeoffs at landscape scales. Front Ecol Environ 7:4-11.
https://doi.org/10.1890/080023

Oku H, Fukamachi K (2006) The differences in scenic perception of
forest visitors through their attributes and recreational activity.


https://doi.org/10.1016/j.jshs.2013.10.004
https://doi.org/10.1016/j.jshs.2013.10.004
https://doi.org/10.1016/j.ecoser.2012.11.003
https://doi.org/10.1007/s10745-019-00083-x
https://doi.org/10.1007/s10745-019-00083-x
https://doi.org/10.1016/j.wasman.2018.07.047
https://doi.org/10.1016/j.wasman.2018.07.047
https://doi.org/10.1016/j.ufug.2020.126911
https://doi.org/10.1080/21580103.2020.1762761
https://doi.org/10.1080/21580103.2020.1762761
https://doi.org/10.3390/ijerph19052529
https://doi.org/10.1016/j.jshs.2013.03.008
https://doi.org/10.1016/j.jshs.2013.03.008
https://doi.org/10.1016/j.ecoser.2013.04.001
https://doi.org/10.1002/pan3.10283
https://doi.org/10.1002/pan3.10283
https://doi.org/10.3390/f12050521
https://doi.org/10.1016/j.pgeola.2020.07.010
https://doi.org/10.1093/jpe/rtt015
https://doi.org/10.3390/f12020171
https://doi.org/10.3390/f12020171
https://doi.org/10.1071/PC000274
https://doi.org/10.1002/ecs2.3348
https://doi.org/10.1002/ecs2.3348
https://doi.org/10.1016/j.forpol.2011.05.003
https://doi.org/10.1016/j.forpol.2011.05.003
https://doi.org/10.1371/journal.pone.0038970
https://doi.org/10.1371/journal.pone.0038970
http://www.millenniumassessment.org/documents/document.356.aspx.pdf
http://www.millenniumassessment.org/documents/document.356.aspx.pdf
https://eagri.cz/public/web/file/640937/Zprava_o_stavu_lesa_2018.pdf
https://eagri.cz/public/web/file/640937/Zprava_o_stavu_lesa_2018.pdf
https://doi.org/10.1186/s13002-019-0317-0
https://doi.org/10.1186/s13002-019-0317-0
https://doi.org/10.3097/LO.201023
https://doi.org/10.3390/land11020299
https://doi.org/10.3390/land11020299
https://doi.org/10.1890/080023

European Journal of Forest Research (2022) 141:867-886

885

Landsc Urban Plan 75:34-42. https://doi.org/10.1016/j.1andu
rbplan.2004.10.008

Tourism Publicity and Promotion Management Office (2021) Zhangjia-
jie National Forest Park. Hunan Zhangjiajie — hnzjj. http://www.
hnzjj.com/index.php/Product/list/7.html

Pastorella F, Avdagi¢ A, Cabaravdié A, Mrakovi¢ A, Osmanovié M,
Paletto A (2016) Tourists’ perception of deadwood in mountain
forests. Ann for Res 59(2):311-326. https://doi.org/10.15287/
afr.2016.482

Pawlowski A (1996) Perception of environmental problems by young
people in Poland. Environ Educ Res 2:279-285. https://doi.org/
10.1080/1350462960020302

Price C (2003) Quantifying the aesthetic benefits of urban forestry.
Urban for Urban Green 1:123-133. https://doi.org/10.1078/
1618-8667-00013

Purwestri RC, Hajek M, Sodkova M, Jarsky V (2020) How are wood
and non-wood forest products utilized in the Czech Republic?
a preliminary assessment of a nationwide survey on the bioec-
onomy. Sustainability. https://doi.org/10.3390/su12020566

Questionnaire Star Project Team, (2019) Questionnaire star software.
Rangxing information technology company, Changsha, China.

Rathmann J, Sacher P, Volkmann N, Mayer M (2020) Using the visitor-
employed photography method to analyse deadwood perceptions
of forest visitors: a case study from Bavarian Forest National
Park. Germany Eur J for Res 139:431-442. https://doi.org/10.
1007/510342-020-01260-0

Reichhart T, Arnberger A (2010) Exploring the influence of speed,
social, managerial and physical factors on shared trail prefer-
ences using a 3D computer animated choice experiment. Landsc
Urban Plan 96:1-11. https://doi.org/10.1016/j.1andurbplan.2010.
01.005

Riedl M, Jarsky V, Zahradnik D, Palatova P, Dudik R, Menhazova J,
Sigdk L (2020) Analysis of significant factors influencing the
amount of collected forest berries in the Czech Republic. Forests.
https://doi.org/10.3390/f11101114

Seeland K, Staniszewski P (2007) Indicators for a European Cross-
country state-of-the-art assessment of non-timber forest products
and services. Small-Scale for 6:411-422. https://doi.org/10.1007/
s11842-007-9029-8

Seidl R, Schelhaas M-J, Rammer W, Verkerk PJ (2014) Increasing
forest disturbances in Europe and their impact on carbon stor-
age. Nat Clim Change 4:806-810. https://doi.org/10.1038/nclim
ate2318

Seppelt R, Dormann CF, Eppink FV, Lautenbach S, Schmidt S (2011)
A quantitative review of ecosystem service studies: approaches,
shortcomings and the road ahead. J Appl Ecol 48:630-636.
https://doi.org/10.1111/j.1365-2664.2010.01952.x

LI Shi-dong, CHEN Xin-feng, (2007) Study on the Developing Track
of China’s Forest Parks and Forest Tourism.

Sigdk L (2011) Forest visitors’ opinions on the importance of forest
operations, forest functions and sources of their financing. J for
Sci 57:266-270

Sidék L, Riedl M, Dudik R (2016) Non-market non-timber forest prod-
ucts in the Czech Republic-Their socio-economic effects and
trends in forest land use. Land Use Policy 50:390-398. https://
doi.org/10.1016/j.1andusepol.2015.10.006

§i§ék, L., Pulkrab, K., (2009) Social importance of the production and
collection of non-commercial forest fruits in the Czech Republic:
15 years of systematic monitoring.

Sodkova M, Purwestri R, Riedl M, Jarsky V, Hajek M (2020) Drivers
and frequency of forest visits: results of a national survey in the
Czech Republic. Forests 11:414. https://doi.org/10.3390/f1104
0414

Sukhdev, P., Wittme, H., Schréter-Schlaack, Ch., Nesshover, C.,
Bishop, J., Brink, P., Gundimeda, H., Kumar, P., Simmons, B.,

(2010) The Economics of Ecosystems and Biodiversity: Main-
streaming the Economics of Nature: A synthesis of the approach,
conclusions and recommendations of TEEB.

Swapan MSH, Iftekhar MS, Li X (2017) Contextual variations in per-
ceived social values of ecosystem services of urban parks: a com-
parative study of China and Australia. Cities 61:17-26. https://
doi.org/10.1016/j.cities.2016.11.003

Syrbe R-U, Grunewald K (2017) Ecosystem service supply and demand
— the challenge to balance spatial mismatches. Int J Biodivers Sci
Ecosyst Serv Manag 13:148-161. https://doi.org/10.1080/21513
732.2017.1407362

Terkenli TS, Bell S, Toskovié¢ O, Dubljevi¢-Tomicéevi¢ J, Panagopoulos
T, Straupe I, Kristianova K, Straigyte L, O’Brien L, Zivojinovié
1(2020) Tourist perceptions and uses of urban green infrastruc-
ture: An exploratory cross-cultural investigation. Urban for
Urban Green 49:126624. https://doi.org/10.1016/j.ufug.2020.
126624

Tilman D, Lehman C (2001) Human-caused environmental change:
Impacts on plant diversity and evolution. Proc Natl Acad Sci
98:5433-5440. https://doi.org/10.1073/pnas.091093198

Toméskova I (2004) Evaluation of changes in the tree species composi-
tion of Czech forests. J for Sci 50(1):31-37

Torkar G, Krasovec U (2019) Students’ attitudes toward forest ecosys-
tem services, knowledge about ecology, and direct experience
with forests. Ecosyst Serv 37:100916. https://doi.org/10.1016/j.
ecoser.2019.100916

Tyrviéinen L, Silvennoinen H, Nousiainen I, Tahvanainen L (2001)
Rural tourismin finland: Tourists’ Expectation of Landscape
and Environment. Scand J Hosp Tour - SCAND J HOSP TOUR
1:133-149. https://doi.org/10.1080/150222501317244047

Tyrviinen L, Silvennoinen H, Kolehmainen O (2003) Ecological and
aesthetic values in urban forest management. Urban for Urban
Green 1:135-149. https://doi.org/10.1078/1618-8667-00014

Unesco, 2022. Wulingyuan Scenic and Historic Interest Area [WWW
Document]. Unesco World Herit. URL https://whc.unesco.org/
en/list/640/

Venter ZS, Barton DN, Gundersen V, Figari H, Nowell M (2020)
Urban nature in a time of crisis: recreational use of green space
increases during the COVID-19 outbreak in Oslo. Norway Envi-
ron Res Lett 15:104075. https://doi.org/10.1088/1748-9326/
abb396

Villamayor-Tomas S, Sagebiel J, Olschewski R (2019) Bringing the
neighbors a choice experiment on the influence of coordination
and social norms on farmers’ willingness to accept agro-envi-
ronmental schemes across Europe. Land Use Policy 84:200-215.
https://doi.org/10.1016/j.landusepol.2019.03.006

Vitousek PM (1994) Beyond global warming: ecology and global
change. Ecology 75:1861-1876. https://doi.org/10.2307/1941591

Wang G, Innes JL, Wu SW, Krzyzanowski J, Yin Y, Dai S, Zhang X,
Liu S (2012) National park development in China: conservation
or commercialization? Ambio 41:247-261. https://doi.org/10.
1007/s13280-011-0194-9

Wang P, Zhou B, Han L, Mei R (2021) The motivation and factors
influencing visits to small urban parks in Shanghai China. Urban
for Urban Green 60:127086. https://doi.org/10.1016/j.ufug.2021.
127086

Wolch JR, Byrne J, Newell JP (2014) Urban green space, public health,
and environmental justice: The challenge of making cities ‘just
green enough.’” Landsc Urban Plan 125:234-244. https://doi.org/
10.1016/j.Jandurbplan.2014.01.017

Wolfslehner, B., Prokofieva, I., Mavsar, R., (2019) Non-wood forest
products in Europe: Seeing the forest around the trees.

@ Springer


https://doi.org/10.1016/j.landurbplan.2004.10.008
https://doi.org/10.1016/j.landurbplan.2004.10.008
http://www.hnzjj.com/index.php/Product/list/7.html
http://www.hnzjj.com/index.php/Product/list/7.html
https://doi.org/10.15287/afr.2016.482
https://doi.org/10.15287/afr.2016.482
https://doi.org/10.1080/1350462960020302
https://doi.org/10.1080/1350462960020302
https://doi.org/10.1078/1618-8667-00013
https://doi.org/10.1078/1618-8667-00013
https://doi.org/10.3390/su12020566
https://doi.org/10.1007/s10342-020-01260-0
https://doi.org/10.1007/s10342-020-01260-0
https://doi.org/10.1016/j.landurbplan.2010.01.005
https://doi.org/10.1016/j.landurbplan.2010.01.005
https://doi.org/10.3390/f11101114
https://doi.org/10.1007/s11842-007-9029-8
https://doi.org/10.1007/s11842-007-9029-8
https://doi.org/10.1038/nclimate2318
https://doi.org/10.1038/nclimate2318
https://doi.org/10.1111/j.1365-2664.2010.01952.x
https://doi.org/10.1016/j.landusepol.2015.10.006
https://doi.org/10.1016/j.landusepol.2015.10.006
https://doi.org/10.3390/f11040414
https://doi.org/10.3390/f11040414
https://doi.org/10.1016/j.cities.2016.11.003
https://doi.org/10.1016/j.cities.2016.11.003
https://doi.org/10.1080/21513732.2017.1407362
https://doi.org/10.1080/21513732.2017.1407362
https://doi.org/10.1016/j.ufug.2020.126624
https://doi.org/10.1016/j.ufug.2020.126624
https://doi.org/10.1073/pnas.091093198
https://doi.org/10.1016/j.ecoser.2019.100916
https://doi.org/10.1016/j.ecoser.2019.100916
https://doi.org/10.1080/150222501317244047
https://doi.org/10.1078/1618-8667-00014
https://whc.unesco.org/en/list/640/
https://whc.unesco.org/en/list/640/
https://doi.org/10.1088/1748-9326/abb396
https://doi.org/10.1088/1748-9326/abb396
https://doi.org/10.1016/j.landusepol.2019.03.006
https://doi.org/10.2307/1941591
https://doi.org/10.1007/s13280-011-0194-9
https://doi.org/10.1007/s13280-011-0194-9
https://doi.org/10.1016/j.ufug.2021.127086
https://doi.org/10.1016/j.ufug.2021.127086
https://doi.org/10.1016/j.landurbplan.2014.01.017
https://doi.org/10.1016/j.landurbplan.2014.01.017

886

European Journal of Forest Research (2022) 141:867-886

Wuhan Bureau of Statistics, (2020) Statistical report of National Eco-
nomic and Social Development of Wuhan in 2019.

Xie Y, Wu B, Wang Y (2005) K2 T T AT 8 W Rl 480+
Zhejiang for Coll 2006:188—192

Xin-fa Q, Yan Z, Qi-long M (2001) Sand-dust storms in China: tem-
poral-spatial distribution and tracks of source lands. J Geogr Sci
11:253-260. https://doi.org/10.1007/BF02892308

Xing J, Ye K, Zuo J, Jiang W (2018) Control dust pollution on con-
struction sites: what governments do in China? Sustainability.
https://doi.org/10.3390/su10082945

Xiong H, Fu D, Duan C, Liu C, Yang X, Wang R (2013) Current sta-
tus of green curriculum in higher education of Mainland China.
Spec. Vol. Green Univ. Environ. High Educ Sustain Dev China
Emerg Ctries 61:100-105. https://doi.org/10.1016/j.jclepro.2013.
06.033

Yanhua Z (2002) Chonggqing cities and surrounding suburbs citizens’
environmental awareness/attitude situation analysis. Chongqing
Environ Sci 1:15

@ Springer

Yu P, Zhang J, Wang Y, Wang C, Zhang H (2020) Can tourism devel-
opment enhance livelihood capitals of rural households? Evi-
dence from Huangshan National Park adjacent communities.
China Sci Total Environ 748:141099. https://doi.org/10.1016/j.
scitotenv.2020.141099

Zhu C, Przybysz A, Chen Y, Guo H, Chen Y, Zeng Y (2019) Effect
of spatial heterogeneity of plant communities on air PM10 and
PM2.5 in an urban forest park in Wuhan China. Urban for Urban
Green 46:126487. https://doi.org/10.1016/j.ufug.2019.126487

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1007/BF02892308
https://doi.org/10.3390/su10082945
https://doi.org/10.1016/j.jclepro.2013.06.033
https://doi.org/10.1016/j.jclepro.2013.06.033
https://doi.org/10.1016/j.scitotenv.2020.141099
https://doi.org/10.1016/j.scitotenv.2020.141099
https://doi.org/10.1016/j.ufug.2019.126487

	Demand for forest ecosystem services: a comparison study in selected areas in the Czech Republic and China
	Abstract
	Introduction
	Material and methods
	Study areas
	Czech Republic
	Hubei-Wuhan
	Anhui – Huangshan
	Hunan – Zhangjiajie

	Sampling design
	Questionnaire structure
	Data analyses
	Statistical analyses


	Results
	Part (D) Respondents characteristic features
	Part (A) importance of FES and products
	Part (B) Expectations of forest visitors
	Part (B) Graphic part—Expectations of forest visitors
	Part (C) Participation in forest-related activities

	Discussion
	Conclusion
	Acknowledgements 
	References




