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Abstract
Landscapes provide many ecosystem services, such as food and fibers, carbon sequestration,
recreation possibilities and, aesthetic beauty or spirituality. These latter three services are cultural
ecosystem services, which are rarely studied and their spatial distribution is poorly known. I
developed and applied a framework to classify and map the provision of cultural ecosystem
services as experienced by tourists in the Ugam Chatkal National Nature Park, which is located
in the Uzbek Tashkent region.
In this study a photo-based questionnaire survey is combined with cartographic images of
different landscape types to obtain hot and cold spot areas of cultural ecosystem services. The
tourists’ socio- demographic backgrounds on how they perceive these services are statistically
analyzed.
Each cultural ecosystem service shows a distinct spatial pattern in its distribution and in the
different landscapes (i.e. natural lakes, traditional meadows and forests) in which they occur.
Specifically, midlands landscapes between 1200m and 3500m asl are considered as hotspot areas
for recreational activities, aesthetic beauty and spirituality. The highland zones above 3500m
mainly provide cultural heritage and recreational activities. The lowland plains below 1200m do
not provide major services. However, they have a considerable role in providing diverse cultural
ecosystem services to tourists.
My results demonstrate that the tourist perception is most influenced by nationality and degree of
education. Other factors, such as gender, age and environmental behaviour have a less
importance in defining tourists’ perceptions.
I conclude that, spatial information on providing cultural ecosystem services can help the
national Park managers to design of land-use policies that include these services.
Key Words: cultural ecosystem services, public perception, mapping, generalized linear mixed
model, binomial regression model
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1. Introduction
1.1. Background of the study
Natural landscapes, such as mountains, lakes, forests are known to provide several services to
people (MA, 2003). Landscapes are the main sources of provisioning, regulating and cultural
ecosystem services (CES). CES provide non-material benefits and include recreation, aesthetics
or spirituality (Tengberg et al., 2012). Landscapes have multi-functional characteristics, which
support human needs and they have a valuable role in human survival (Plieninger et al., 2006).
Nevertheless, during the past few decades, many multi-functional landscapes, which can deliver
different ecosystem services, are being converted into mono-functional land use types like
croplands. The reason for these undertakings is that benefits provided by multi-functional
landscapes have not been taken into consideration in environmental planning and decisionmaking. Furthermore, it is difficult to quantify the values of these landscapes through marketbased economic analysis. Therefore, most of the land use policies have to be taken in accordance
with incomplete information (de Groot, 2005). This lack of knowledge can lead to making
inadequate policy (Leibel, N., 2011). As a consequence, many traditionally used landscapes,
such as idiosyncrasies of the national history of culture and specific human nature relationships,
are put at risk (Plieninger et al., 2006; Fontana et al., 2013). Modifications in landscape structure
and configuration are highlighted as a reason for the degradation of the visual quality of the
landscape. This visual quality is valued by different stakeholders including tourists (Fyhri et al.,
2009). Particularly, all these conversions have a negative impact on the provision of CES.
Moreover, the likelihood of recovering damaged CES is often hardly possible. Landscape
conversion to mono-cultural landscapes can cause various issues related to environmental
restoration and stabilization (MA, 2005).
Particular conception of ecosystem services generally depends on the natural science paradigm,
which complicates using the CES concept. CES are distinguished by their specific
characteristics, which means that these services are not purely ecological phenomena,
alternatively, they represent the consequence of complex and dynamic associations between
ecosystems and humans in landscapes continuing for a long period of time (Fagerholm et al.,
2012). It is apparent in some of researchers’ published papers on ecosystem services that
scholars mainly implemented studies depending on natural science and economics. Investigating
these methods into the CES assessment is considered to be complicated. For this reason, two
percent of its entire report of Millennium Assessment (MA) is dedicated to CES (MA, 2005). In
addition, the assessment of The Economics of Ecosystems and Biodiversity (TEEB, 2010) only
supports comprehensive analysis of ecosystem services, while their intangible cultural values are
not included in the analysis. The scarcity of CES data can cause biased ecosystem assessments
and landscape planning, impeding their integration into protection policies and hampering the
important bond creation between society and nature (Chan et al., 2011). Current global analysis
has pointed out that even if humans become less reliant on provisioning and regulating services,
their demand for CES never decreases (Guo et al., 2010).
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1.2. Problem statement
CES are essential in providing mediation, religion, peacefulness and a much knowledge (MA,
2005). Despite their importance, insufficient research on the values of CES is published and
little is known about their spatial distribution in different landscapes. One of the main reasons for
this is that clearly associating CES and other components of the ecosystems is challenging (Vejre
et al., 2010). Consequently, CES are hardly considered in many assessments of ecosystem
services (Plieninger et al., 2013). Additionally, few indicators are available to assess CES, while
numerous indicators measure other ecosystem services (Feld et al., 2009). As a result, CES
valuation is seen as complicated (Plieninger et al., 2013). Although some valuation methods (i.e.
choice experiments, willingness to pay) exist for tourism and aesthetic services, other CES, such
as religious and spiritual services remain resistant to monetary valuation, as these CES elements
are incommensurable (Chan et al., 2011). Thus, scientists struggle with inadequate valuation
methods to display the importance of CES and their role in human wellbeing (Kumar and
Kumar, 2008).
An additional challenge is the intangible character of CES and their different estimation by
various stakeholders (Van Berkel and Verburg, 2014). As opposed to other services of an
ecosystem, that can be measured based on the existence of humans (water supply and regulation
services), CES are closely connected to personal and local value systems (Pejchar and Mooney,
2009).
As information about the value of CES is lacking, data on the landscapes’ potential to provide
these services are also deficit. As a result, CES are rarely considered in the procedure of planning
and designing land use opportunities.
The landscapes of Uzbekistan are rich in providing various ecosystem services such as food,
cotton and timber. They also have a valuable role in delivering non-material benefits (i.e. CES),
such as spirituality or aesthetic values (Shukurov et al., 2005). Unfortunately, several
anthropogenic activities, such as intensive agriculture, overgrazing of natural areas and industrial
pollution, most ecosystem services are being degraded in Uzbekistan (UNDP, 2015).
Sufficient research on the landscape management and supply of CES is required to inform
decision makers and park managers. It is crucially important to conduct research in Uzbekistan,
where the problem was not investigated yet in an appropriate way. The administration of Ugam
Chatkal National Nature Park (UCNNP) highlighted some problems concerning degradation of
some valuable landscapes and CES, such as:




Lack of knowledge about the existing landscapes of UCNNP;
Lack of knowledge about CES and its elements provided by landscapes of the park;
Insufficient information about supply of CES by different landscapes.

Some studies were carried out to analyze some components of CES. However, CES of UCNNP
have not been learned systematically yet. Most studies have done a qualitative analysis, while
their spatial distribution has hardly been investigated. Accordingly, a research objective is built
to reduce these deficits to some extent and bring reasonable value to policy makers.
8

1.3. Research objective of the study
This research aims to study cultural ecosystem services in different landscapes of UCNNP by
identifying and mapping the potential supply of four CES in the landscape as perceived by
tourists. To reach this goal, some research questions were formulated.
1.4. Research questions
RQ1- Which CES are provided by landscapes of UCNNP?
RQ2- How the landscapes of UCNNP are spatially distributed?
RQ3- How tourists perceive CES supplied by the landscapes of UCNNP?
RQ4- What is the potential of UCNNP landscapes to provide CES?
RQ5- Which socio demographic factors influence the perceived supply of CES?
1.5. Significance of the research
Most research focuses on assessing the values and physical characteristics of ecosystem services.
However, there is a lack of studies, directed to research CES in different landscapes, considering
public awareness and interests. Owing to shortage of research regarding CES, irregular decisions
under CES and landscapes are prone to continue. This research aims to study CES in different
landscapes of UCNNP, Uzbekistan. Analysis of UCNNP’s cultural services and their public
perception is significantly important to identify appropriate management strategies that would
keep the balance between interests of key stakeholders. Mapping CES in different landscapes of
the national park according to the perception of tourists can be useful in the decision making
process, considering the importance of landscapes in providing various CES. Simultaneously,
administration of UCNNP can use the research results as an effective tool in their management
system.
1.6.Organization of the thesis
This study includes five chapters. Chapter 1 presents background information about cultural
ecosystem services and their association with the landscapes. Besides that, formulation of the
problem statement concerning the concept of cultural ecosystem services in Uzbekistan and in
UCNNP is included in this chapter. Afterwards, the goal of the study is formulated together with
research questions. Furthermore, this section provides an outline of the importance of the study
and its role in the decision making process.
A typology which is used in the study is included in Chapter 2. This chapter gives a general
overview of ecosystem services and an integrated approach in cultural ecosystem services.
Additionally, a typology of cultural ecosystem services and conceptual framework are framed in
this chapter.
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The main emphasis in chapter 3 is the description of methodology (how answers for research
questions are achieved), which is investigated for this study. This chapter clarifies how, where
and when the primary and secondary data were accumulated. Following, strategies which were
used for the data analysis are discussed. Furthermore, this part of the study provides detailed
information about the study area and its physical characteristics together with the socioeconomic situation of the region.
The results of the research are displayed in Chapter 4. The first part of his chapter gives clear
answer for RQ1, constituting data about four cultural ecosystems provided by landscapes of the
national park. Furthermore RQ2 are dealt in this part of the research by investigating GIS tools.
This is followed by the discussion of RQ3 and RQ4 which describes the tourists perception of
these services delivered by different landscapes of UCNNP and mapping of respondents’
perception. Furthermore, statistical analysis of respondents’ socio-demographic characteristics
and its influence on tourists’ perception are included in this part of the research, which an answer
for RQ5. This research is finalized with the discussion that includes the defeated weaknesses
before the survey started and the comparison of this research results with similar case studies’
results.
2. Literature review
In this chapter, existing literature related to the topic of research and information about typology
is reviewed. Review of different articles describe the following features:





Overview of ecosystem services and their importance;
Significance of cultural ecosystem services;
Classification of cultural ecosystem services and
Importance of public perception in studying cultural ecosystem services.

2.1.General overview of ecosystem services
Over the last decades, the concept of ecosystem services is recognized as an effective tool in
bridging communication between scientists and decision makers (Gómez-Baggethun et al.,
2010). In the 1990s, scientists became interested in the concept itself. The concept was found in
the late 1970s and it proved its significance by finding methods to assess economic value of
ecosystem services (Costanza et al., 1997). In the early 2000s, with government incentives, the
private sector, non-governmental organizations, and scientists – Millennium Assessment (MA)
was established to support an integrated assessment of the costs of ecosystem loss for human
well-being and to find available options to boost the preservation of ecosystems and their
countless inputs to providing human needs (MA, 2005).
MA stated that the majority of ecosystem services are facing a decline, which can directly or
indirectly lead to impair health conditions of the earth's population, insecure food services,
increasing exposure to lower material wealth, deteriorating social relations and so forth. These
losses of ecosystem services are mainly due to continuing anthropogenic activities.
Anthropogenic activities have been highly criticized for adversely affecting biodiversity. From
10

this urgent message of MA, it can be realized that ecosystem services are not only necessary for
food provision but they have a vital role in preserving human health and their survival (Daily,
1997; Costanza et al., 1998). Multifaceted connections between people and ecosystems stressed
the need for expanding research on provision of services and research has been focused on
analyzing ecosystem services (Bennett et al., 2009; Costanza et al., 1997; Egoh et al., 2007;
García-Nieto et al., 2013).
Since the MA attempt to conserve ecosystem services, majority of research of globe have
concentrated on characterizing, quantifying, and measuring ecosystem services through
monetary and non-monetary terms to adopt an appropriate policy over the ecosystem services
management (Chen et al., 2006; Naidoo et al., 2008; Bateman et al., 2010). Without supporting
economic valuation of ecosystem services, it is difficult to represent the importance of ecosystem
services to decision makers. Valuation of ecosystem services can guarantee to perform adequate
policy, which can sustain ecosystems all around us (Layke, 2009; TEEB, 2009). Apart from that,
valuing ecosystem services from the perspective of social and environmental values are also
important as economic values of ecosystem services (de Groot, 2010).
In the past few years several projects have been addressed to evaluate ecosystem services in
Uzbekistan. The goal of these projects was to determine ongoing issues that hamper ecosystem
services and find ways to ease these problems. Meanwhile, these projects served to adopt
appropriate policy options for ecosystem services. As an example, UNDP projects are devoted to
the conservation of biodiversity of protected areas in Uzbekistan and preserve endangered
species such as snow leopards (UNDP, 2015). The regional environmental center for central Asia
(CAREC) project was dedicated to the introduction of the concept of payments for ecosystem
services in Uzbekistan (CAREC, 2013). Moreover, local and international students have been
doing research to measure benefits provided by ecosystems of Uzbekistan.
2.2. Typology of ecosystem services
Based on MA definition of Ecosystem services it can be defined as “benefits people obtain from
ecosystems” (MA, 2005). The first clear categorization of ecosystem services were carried out
by MA such as: provisioning (food, timber, fresh water), regulating (climate stability, flood
control and etc.), and cultural services (recreation, aesthetic, spirituality and cultural heritage)
(Walpole et al. 2011). This categorization is admitted globally and applied for sub global
assessments. There are other classifications done by The Economics of Ecosystems and
Biodiversity (TEEB) and Common International Classification of Ecosystem Services (CICES).
TEEB ecosystem services classification is established based on MA categorization and it can be
seen as the updated version of MA studies (Walpole et al. 2011). However, TEEB classification
approach varies slightly from MA classification. TEEB categorization omitted supporting
services and ES is classified as provisioning, regulating, cultural and habitat services. The reason
for the omission of supporting services is that it is seen as a subset of ecological process while
habitat services are highlighted as a significant to support habitat for migratory species (Lead et
al., 2010).
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This study is based on MA classification of ecosystem services (MA, 2005). This classification
includes four types of ecosystem services, described below:
Provisioning services can be defined as the products, which can be obtained from ecosystems
such as: food, fiber and energy.
Regulating services are the benefits which are acquired from regulation of ecosystem process
like pollination, seed-dispersal, pest regulation, air, and water filtration.
Cultural services refer to the nonmaterial benefits that can be derived from ecosystems, such as:
spiritual enrichment, cognitive development, recreation, and aesthetic experiences.
Supporting services are ecological functions such as nutrient cycling and soil formation that are
considered important for the production of all ecosystem services.
All ecosystem services above mentioned are listed in the Table 1.
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Table 1. Typology of Ecosystem services
(Adapted from MA, 2005)
MA Classification of ecosystem services
Provisioning services
1

Food (e.g. fish, game, fruit)

2

Fresh water

3

Wood and fiber

4

Fuel
Regulating services

5

Climate regulation

6

Flood regulation

7

Disease regulation

8

Water purification
Cultural services

9

Aesthetic

10

Spiritual

11

Educational

12

Recreational
Supporting services

13

Nutrient cycling

14

Soil formation

15

Primary production
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2.3. Typology of cultural ecosystem services used in the study
As cultural ecosystem services are one of the four pillars of ecosystem services, they are
considered significantly important. Nevertheless, compared to the other compartments of
ecosystem services like provisioning and regulating services, CES are considered to have a little
effect to human wellbeing. However, CES are rich for providing mediation, religion
peacefulness and great deal of knowledge (MA, 2005). CES is defined by MA as “the
nonmaterial benefits people obtain from ecosystems through spiritual enrichment, cognitive
development, reflection, recreation, and aesthetic experiences” (MA, 2005). The categories of
CES have developed considerably from the early classifications, recognizing only recreation and
cultural values (Costanza et al., 1997). The framework is developed and broadened by the MA in
2005. The following categories were created by the MA (2005).
Table 2. Classification of Cultural ecosystem services (Adapted from MA, 2005)
Cultural ecosystem services
Aesthetic service

These benefits of CES are derived through feeling, seeing, hearing, smelling and
touching the nature.

Spiritual
and One of the priorities of CES is the provision of spiritual and religious benefits
religious service
that are derived from specific places, features, species and practices.
Cultural heritage

Recreation
ecotourism

Landscapes, places or species are valued for historical importance and these
landscapes connect people to ancestors, practices and beliefs and evoke
memories.

and Opportunities for recreational activities, which are provided by nature, are
appreciated by local people and tourists.

Inspirational
service

A rich source of inspiration for art, folklore, national symbols, architecture, and
advertising.

Sense of place

Ecosystems as a central pillar of “sense of place”, a concept often used in
relation to those characteristics that make a place special or unique and to those
that foster a sense of authentic human attachment and belonging.

Educational
service

Ecosystems and their elements supply the basis for both formal and informal
education in many societies. Furthermore, the types of knowledge systems
developed by different cultures can be influenced by ecosystems.

This research mainly focuses on four elements of CES, including spiritual and religious, cultural
heritage, recreational activities and aesthetic values.
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2.4. Mapping the significance of cultural ecosystem services via human perception
Assessing the value of CES is not the same as assessing the provisioning and regulating services
(Zoderer et al., 2016). Valuing CES is intangible and this highlights the need for comprehensive
tool which can present the importance of CES to decision makers and to society. One of the most
successful tools for determining the importance of CES is to use mapping tools (Raymond et al.,
2009).
Mapping practices are effective tool for obtaining information about socio-cultural realities of
communities, regions, landscapes and ecosystems (Ryan, 2011). At the same time, all
capabilities of landscapes can be described through mapping and it can be used in dealing with
trade-off analysis (de Groot, 2006). Another distinguishing characteristic of mapping the
provision of services is that it represents spatial localization of the services in different
landscapes (Swetnam et al., 2011). Moreover, this method is a powerful tool to represent the
value of these services of different landscapes to decision makers and experts (Plieninger et al.,
2013). In other words, mapping of CES can be helpful to describe the importance of areas for
future management.
In most cases significance of CES can be assessed by the perception of people. People’s role in
mapping the provision of CES in different landscapes is imperative (Zoderer et al., 2016).
Particularly, tourist and citizen perceptions and preferences facilitate localization of the highly
preferred ecosystems in a landscape. Particularly, in mapping CES, the human perception
enables to find hotspots of CES (Bryan et al., 2010).
2.5. Conceptual framework used in the study
Some similar studies (Zoderer et al., 2016; Plieninger et al., 2013; Paudyal et al., 2015;
Fagerholm et al., 2012) were conducted to determine and map the provision of cultural
ecosystem services as perceived by tourists. These studies revealed different conceptual
frameworks, which can practically be used in similar research. Framework, which was developed
by Zoderer (2016), was the main source for creating this conceptual framework. This framework
unites landscape characteristics and perception of tourists about the landscape's potential to
deliver CES (Figure 1).
To achieve appropriate results for each research question, suitable variables were investigated.
Tourists’ perception of CES, which are addressed in RQ3 in the study, were identified based on
variables such as type of landscape (high mountains, natural lakes, forest, residential area,
pasture and traditional meadows) and type of CES (recreational activities, aesthetic beauty,
spirituality and cultural heritage). The landscape’s potential to supply CES was mapped relying
on the results of tourists’ perception. Additionally, driving factors (RQ5) which can influence on
the perception of the tourists were analyzed through investigating socio-demographic
characteristics (age, gender, nationality, and education level) and environmental behaviour
(environmental knowledge and membership of environmental organization).
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3. Methodology
3.1 Study area description
3.1.1. General overview
The Republic of Uzbekistan borders with Kazakhstan to the north, Turkmenistan and
Afghanistan to the south, and Kyrgyzstan and Tajikistan to the east (Figure 2) and it is located
between the two main Central Asian Rivers, The Amu Darya and The Syrdarya (UNDP, 2015).
Total area of Uzbekistan is 447,400 square km and approximately 85% of the area consists of
desert and semi-

Figure 2. Map of the Republic of Uzbekistan1
desert area, including the biggest desert in Central Asia, the Kyzylkum. These desert areas are
bordered by the Tien Shan and Gissar-Alai mountain systems in the east and

1

The image were taken from https://www.infoplease.com/atlas/uzbekistan
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southeast. Uzbekistan’s protected area estate is composed of: nine strict nature reserves
(zapovedniks), two national parks, nine State reserves for special purposes and two state nature
memorials. Universally important biodiversity of Uzbekistan is safeguarded by a system of
protected areas, which cover 5.57% of the territory. Total population constitutes 30.7 million of
people according to the annual report of Uzbekistan (BTI, 2016)
Forest areas represent 7% of the total area (UNDP, 2015) while one fifth of Uzbekistan is
covered with mountain areas. 68 % of the territory of the Western Tien Shan lays in Kyrgyzstan,
whilst only 17% of the Western Tian-Shan is situated on the territory of the Republic of
Uzbekistan (Ianov et al., 2005). Although low percentage lays in Uzbekistan, it has considerable
value in providing flora and fauna and diverse landscapes to the society. The area affords vital
services for human survival, such as clean and reliable flows of water, productive soil, healthy
forests, clean air, opportunities for leisure activities, and climate regulation capabilities.
Therefore, the area is considered as a key ecological area (Shukurov et al., 2005).
3.1.2. Study area
In 1990, the Ugam Chatkal National Nature Park was set up to preserve natural objects of the
Western Tien Shan. The park has ecological, historical and aesthetic value, and is used for
environmental, recreational, educational, scientific as well as cultural purposes. Total area of the
national park is 574.6 thousand hectares, which was originally submitted to the State Forestry
Committee (UNDP, 2015).

Figure 3. Study area. Map of Ugam Chatkal National Nature Park
The national park is located in the territory of Bostanlyk and Parkent districts of the Tashkent
region. The majority of the area is covered with rocks and stony slopes, which is 329.4 thousand
hectares, while other parts consist of pastures and hayfields, constituting to 177.3 thousand
hectares. National park has a valuable forest area which amounts to 56.4 thousand hectares,
small amount of the area is related to irrigation lands that equals to 1.61 thousand hectares. The
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territory of the national park lies in the altitude range from 900 to 4216 m. and covers the low,
middle and high mountain belts of the Ugam, Maydantal, Pskem, Koksay ranges, mid-mountains
and high mountains of the Chatkal range. The territory of the park is dominated by medium and
high-mountain landscapes with a dismembered relief. This is the largest protected area among
nature reserves and national parks in Uzbekistan (Bensitova et al., 2014).
3.1.2.1. Climate of Ugam Chatkal National Nature Park
The climate of UCNNP is classified as a subtropical belt of the Northern hemisphere. An
exceptional characteristic of this climate is prolonged dry times with average daytime
temperature of 25 degrees Celsius above zero. The winter season can be illustrated as unsteady,
with erratic precipitation (Shukurov at al., 2005).
The top temperatures are from the beginning of June till the middle of August in summer season.
It changes from 20 to 35 Celsius in daytime. Generally in the afternoon, temperature goes down
to average 17-23 degrees above zero. Typical precipitation rate is about 650mm a year. Snowfall
can be detected during the winter time. In this part of Uzbekistan winter persists approximately 5
months and from that 130 days are freezing cold (UCNNP, 2015).
3.1.2.2. Flora and fauna of UCNNP
UCNNP has a variety of flora and fauna. Particularly, the flora of Western Tien Shan is abundant
with an overwhelming number of plants, flowers, trees and so forth. According to Tojibaev
(2008), within the UCNNP, there are no less than 1697 plant species from 98 families and 622
genera. That is about 80% of the flora of the Uzbek part of the Western Tien Shan and about
40% of the entire flora of Uzbekistan. 61 species of these plants are threatened and listed in the
"Red Book" of Uzbekistan (2009). One third of the species composition of the flora of Chatkal
Nature Reserve and the UCNNP comprises the three largest families which are Compositae,
Cereals and Legumes, that are typical for the Mineral Asian floras. Most species are concentrated
in the middle reaches (2000-2500 m above sea level). In the lower and upper altitudinal zones,
the species diversity is much smaller. The territory of the national park is characterized by a
variety of trees and shrubs, 136 species of which are found in the mountain forests of this
territory.
Zones with low altitude of 1200 meters above the sea level, mainly comprises of shrubby
woodlands, as pistachio woodlands, almond trees and hawthorn (Shukurov et al., 2005).
Highland areas are covered with Zeravshan Juniper Trees while Midland areas with altitude of
2000 – 2500 meters are popular with its juniper woodlands and Hemispherical Juniper (Juniperus
semiglobosa) (UCNP, 2015).
Fauna of UCNNP is also very diverse. In the mountains of the Western Tien-Shan there are still
some bear and even a snow leopard can be found. Both of these species have been included in
the Red Book of Uzbekistan, as well as a small animal such as the marmot Mensbir (Esipov et
al., 2004), whose world distribution area fits in a section less than 100 km across and consists of
several disparate populations that are steadily shrinking. At the same time, there are wild boars,
roe deer, mountain goat, wolves, porcupines, and fox. More than 200 species of birds can be met

19

during a trip to UCNNP. The most notable of them are: a cactus with loud shouts which are
warning the inhabitants of the mountain slopes.
3.1.2.3. Water resources
Five main rivers in UCNNP are the main water sources of the national park. These rivers are
called Koksu, Pskem, Chatkal and Ugam. Rocky gorges of the eastern part of the area are a place
of headwaters of Koksu and Pskem rivers. Upstream of these rivers is situated in the rocky
gorges, whilst downstream of these gorges range considerably and rivers flow along the broad
valleys. Chatkal River is considered as a transboundary and its main reservoirs are on the
territory of Kyrgyzstan. These rivers are united into Charvak reservoir which is used for different
purposes such as agriculture, industry and others. These all main River waters which are joint to
Charvak reservoir, support one of the biggest hydroelectric power station that is located in
UCNNP (Shukurov et al., 2005).
3.1.2.4. Socio-economic situation
The population of the district comprise of 159. 9 thousand people, which 30.9 thousand people
live in cities, while 129.0 thousand people live in countryside. According to a gender analysis of
the area, 80.1 thousand people are men and 79.8 thousand people are women. The population
density is 29.9 per square kilometer. The population of the district increased by 5.4%, the annual
growth was 1.8% or 8.2 thousand people during 3 years (Bensitova et al., 2014).

NUMBER OF PEOPLE

Employment level of the area shows that roughly 69 thousand people are officially engaged with
work. The majority of the population are employed in healthcare and education constituting 3078
and 3679 people respectively. At the same time, industry and agriculture sectors are also active
by employing 2595 and 2485 people respectively. The rest of population is engaged in
construction, transport enterprises, housing and communal services which can be seen in Figure
4.
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Figure 4. Employed sectors of population (Bensitova et al., 2014)
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Local publications showed that in 1997 revenues from recreational activities on the territory of
the UCNNP accounted for 8% of the total amount of national park’s funds. The main type of
economic activity in the national park was cattle breeding which amounted to 51% of its funds.
However, during a decade, there has been a strong structural shift in the sources of UCNNP
funds. It is imperative to note that most of population of UCNNP is employed in recreational
activities and it has become the main type of work activity in the national park (Hamidov, 2012).
3.2. Data collection
To obtain the tourists’ perception about the provision of the four CES (the opportunity of leisure
activities, aesthetic beauty, spirituality and cultural heritage) and the relations of these services
with different landscapes of the research area, a paper-based questionnaire was employed with a
paper sheet which presents pictures of selected landscapes located in the region. Data was
collected in January and in April 2017, a total number of 90 tourists were communicated in
person at different touristic sites such as recreation areas (e.g. rope ways, mountains, skiing
areas), public open spaces (e.g. marketplaces, play yards, hotels, and as well as eating out places)
and parking services areas in the national park. The locations were chosen by investigating
stratified random sampling to get sufficient amount of tourists. Stratified random sampling is a
sampling method which can help stratify population based on homogenous characteristics what it
is being stratified (Kumar, 2014). Sample population for the research was a family and group
tourists. Respondents were chosen randomly in each location. Moreover, questionnaires were
conducted in various settings at different times and with different weather circumstances in order
to reduce the level bias to a minimum level (as done by Zoderer et al., 2016). In order to show
the landscape’s capacity to supply CES in the form of map, the landscapes of UCNNP were
identified in different altitude zones. It is implemented with the help of Landsat image
classification and its combination with Digital elevation model (DEM).
3.2.1. Landscape pictures
Particular landscape picture, presented on a sheet (A4) format, was used for each of six
landscape types as a source for the survey. One of the reasons for using these specific photos was
the attempt to reach the comprehensive coverage of the research area through directing the
emphasis on various landscapes. Using pictures in landscape study has been adopted as an
analytical tool (Daniel, 2001), but until now this sort of practice was not applied adequately in
ecosystem research (López-Santiago et al., 2014; Zoderer et al., 2016). According to some
empirical research, landscape assessment based on colorful pictures achieve similar outcomes as
that are implemented on-site. (Palmerand Hoffman, 2001). Moreover, this method is considered
as a cost-efficient and more comprehensive way to manage than organizing on-site trips (Kaplan,
1985).
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3.2.2. Questionnaire
Questionnaires were conducted during two seasons: winter and spring periods. The reason for
selecting these two seasons is that most of tourists are passionate about spending their time in
winter holiday when various activities are available such as: skating, skiing, riding a horse and
others. The spring season is also an appropriate period for visiting the national park. This is due
to the fact that, the weather in spring is adequate, neither hot nor cold and the area is covered
with green grass and flowers. Therefore, most tourists visit UCNNP to relieve from their daily
stress and depressions in this period of time. Survey started with an introduction into and
description of the CES framework and the purpose of this study. Tourists spent approximately
10 - 15 minutes to answer the questionnaire. The questionnaire included four sections.

A brief description
of the research and
the term of CES

Identifiying the
importance of CES
for tourists' decision
to visit to UCNNP

Evaluating the
landscape's
potential to supply
CES based on
tourists' indication
of YES/NO

Analysis of Sociodemographic factors
such as gender, age,
education level

Figure 5. Overview of questionnaire parts
The first part of the questionnaire involved a brief description of the research and the term
“cultural ecosystem services”. In the second part of the questionnaire, tourists were kindly
requested to specify their perceived significance of CES supplied by UCNNP. In order to
implement this, Likert scale questions were created with a value from 1 (not important at all) to 5
(very important) and tourists were requested to indicate the importance of each cultural service
from this range. The third section was the focal point of the questionnaire. With the help of the
picture sheet explained above, tourists were asked to show six landscapes’ capability to provide
CES (yes/no). If tourists specified a specific service in a particular landscape, they were
requested to evaluate the level of the services provision on a scale ranging from 1 (very little) to
5 (very much). Final section of the questionnaire was devoted to socio-demographic factors (i.e.
gender, culture, place of residence, age, education, environmental behaviour and their experience
with UCNNP) (Annex A).
3.2.3. Satellite images
The data used in the study involves Landsat 8 OLI raster image (Figure 6) obtained from the
open Internet sources of the Product Generation System at the United States Geological Survey
(https://earthexplorer.usgs.gov/). It is important to note that Landsat is an operational imaging
system and each scene is ordered in so called World Reference System (WRS2), where Ugam
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Chatkal National Nature Park is situated within the scene with path 153; rows 31. The spatial
resolution of Landsat 8 OLI images fluctuates between 15 m in panchromatic band 8 (PAN) and
30 m in rest of the bands, including thermal infrared bands, which are obtained at 100 meter
resolution, subsequently resampled to 30 meter in delivered data product.

Figure 6. Landsat Image of Ugam Chatkal National Nature Park
Estimated scene size is 170 km north-south and 183 km east-west (106 mi by 114 mi). Technical
defaults and heavy cloud cover limited the amount of useable images. To cover the period with
the highest vegetation values, only the satellite images from March to October 2016 were taken
and the main reason for choosing this period of time is lack of cloud in the image. Consequently,
only the image from 26th August 2016 was available in a sufficient cloud-free condition. To
implement classification on a particular date image, it is not necessary to carry out atmospheric
correction for classification on a particular date image if it is cloud-free, which is the case in this
study (Gong et al., 1990; Song et al., 2001). In addition to raster image, digital elevation model
(DEM) was acquired from the Advanced Spaceborne Thermal Emission and Reflection
Radiometer ASTER (Figure 7).
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Figure 7. Digital Elevation Model of Ugam Chatkal National Nature Park
The ASTER GDEM covers land surfaces between 83°N and 83°S and is composed of 22,600 1°by-1° tiles. The ASTER GDEM is in GeoTIFF format with geographic lat/long coordinates and a
1 arc-second (30 m) grid of elevation postings.
3.3. Data analysis
3.3.1. Analysis of cultural ecosystem services and landscapes, provided by UCNNP
Most of information about CES of the national park and its landscapes were obtained through
secondary resources. Study of UCNNP annual reports, official documents and some statistical
data, which were provided by the administration of UCNNP, were applied to identify existing
CES in landscapes. Meanwhile, local articles published by local professors became the pivotal to
classify the CES and landscapes of the natural park. At the same time, international publications,
supported with the sufficient amount of information about CES, were used. Acquired
information was developed once having implemented some observation and surveys with
representatives of administration and other informants.
3.3.2. Analysis of land use classification
In this part, six landscape types were classified and analyzed using Landsat images. These are:
forest, vegetation (meadows and pastures), residential area, seasonal vegetation and water (Table
3). Maximum likelihood (ML) classifier was implemented to identify and analyze landscapes.
ML classifier is widely admitted parametric classification algorithm (Manandhar et al., 2009)
and the method is frequently used for the classification of land cover (Mahmon et al., 2015). This
classification belongs to Bayesian probability theory. The ML classifier presumes that the
statistics for each class in each band are normally spread, and simultaneously it assesses the
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likelihood of a given pixel which relates to a particular class. Each individual pixel is allocated to
the class which has maximum probability. If the maximum probability is smaller than a
threshold, the pixel stays as an unclassified (Kuching, 2007). In other words, ML classifier
provides the most probable and accurate results (Mahmon et al., 2015).
Table 3. Land Use Land Cover Categories and its descriptions
LULC
Category

Description

Forest

Natural forested lowland including evergreen, deciduous and mixed forests

Water

Open water areas including lakes, rivers reservoirs, ponds and etc.

Residential
area

Residential areas where driveways and roof tops predominate such as,
commercial areas, industrial places and as well as transportation areas

Seasonal
vegetation

Soil which is vegetated seasonally and it is spread by grass, different live
ground covers such as, wood chips, sand, gravel, artificial turf, or similar
covering.

Vegetation

Lands which are covered with plants, including areas of pastures and
meadows

Number of training areas for each class was taken, in order to get better classification results.
The training data set has given a representative explanation of each land category as much
comprehensive as possible; consequently the quantity of the set should increase considerably
together with the number of related weighs, the spatial variability of desired classes and accuracy
of the desired classification. To minimize excessiveness and spatial autocorrelation, training
samples are mainly assembled on a per-pixel basis (Gong et al., 1990). In this study, samples
were picked out through image interpretation with intensive field visits over this area. Obtaining
larger training samples is considered beneficial for providing more representative population;
however, using a small number of training samples is clearly appealing for logistic reasons
(Foody et al., 2016). It is mostly suggested that a training sample size for each class should not
be less than 10–30 times the number of bands (Van Niel et al., 2005). This is normally related to
classifiers that require several parameters to be evaluated, like the ML classifier when connected
to a modest number of bands. Therefore, this study involved 20 trainings for each class. In this
process the green pixels are trained as a vegetation, blue pixels are trained as water body, the
dark green pixels are trained as a forest and dark gray pixels selected as seasonal vegetation.
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3.3.3. Analysis of tourists’ perception of CES in UCNNP
Tourists’ perception of CES supplied by six different landscapes of UCNNP was made by
analyzing the results of second part of the questionnaire. First, tourist’s perception was evaluated
to identify the extent of CES provided by UCNNP as an important reason to visit the park.
Following, perceived supply of CES in the landscapes of the national park was analyzed by
determining yes/no answers of the tourists, which is given in the fourth part of the questionnaire.
Results were examined in a descriptive way and all results were illustrated via figures.
3.3.4. Mapping CES in different landscapes
In order to visualize the landscape’s capacity to deliver the services, maps were created based on
identification of respondents. In general, five maps were originated, one for each CES and one
for summarizing full services perceived in each landscape. For this research six landscapes were
identified and analyzed during the survey implementation. In the first stage a map, which shows
the position and spatial extent of each landscape type of the study area, was created. According
to the generated landscape map, maps were formed for each CES individually. To accomplish
this, each landscape type was mapped based on the proportion of tourists’ perception of
particular service. To demonstrate the agreements of the respondents for each landscapes’ ability
to provide CES, the proportions were categorized by using raster calculator, which is the main of
tool of map algebra in ArcMap 10.3.1. Each map presents landscape’s capability to provide the
services.
3.3.5. Analysis of the factors influencing the perceived supply of CES
To assess the effects on the perception of CES (yes/no), a generalized linear mixed model
(GLMM) with function of binomial logit was applied for each CES. In each model, respondents’
socio-demographic characteristics (age, gender, nationality, and education level), environmental
knowledge and the experience with the type of landscapes were comprised as predicting factors
and evaluated against the variation among the participants of the survey. It is imperative to
mention that the measurement levels of the independent variables, which were entered to
GLMM, were all ordinal and nominal (Table B1) and for this purpose a suitable reference
category was selected for each variable. In order to make clear interpretation of the results of the
GLMM, a short description guide is given here: If odds ratio (OR) is equal to one (OR=1), it
means there is no effect on the perception of dependent variable. While OR is lower than one
(OR<1), it shows that a factor has a negative effect on perceiving the dependent variable and it
should be interpreted as a decrease in the independent variable relative to its reference category
(e.g. female compared to male respondent), which results in declining appreciation of the
services in the landscape (e.g. females are less probable to perceive the services than men).
When a factor has a positive effect (OR>1) on the perception of the dependent variable, it should
be read that an increase in the independent factor comparative to its reference category leads to
an increase in the probability of perceiving the services in the landscape. The statistical analysis
was implemented through SPSS version of 17.
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4. Results
4.1. Cultural ecosystem services provided by landscapes of UCNNP
Results of first research question “Which CES are provided by landscapes of UCNNP” describe
that UCNNP is rich with various CES. There are opportunities for leisure activities (e.g. hotels,
tourist information places, walking, hiking, climbing, boating, fishing), spirituality (e.g.
meditation, religiousness, reflection), aesthetic beauty (e.g. visual pleasing of natural scenery)
and cultural heritage of UCNNP (e.g. landscape specific features which represent cultural values
and histories of human use) (UCNNP, 2015). Landscapes of UCNNP give the opportunity for
visitors to take advantage of the number of CES that ecosystems provide. In this research,
landscapes are qualified as forest, natural lakes, high mountains, traditional meadow, pastures
and residential area. Below CES provided by the landscapes are listed.
4.1.1. CES in high mountains
This landscape is located in the northern eastern part of the UCNNP. It constitutes mainly rocks,
bare soil and simultaneously some trees (UCNNP, 2012) and conquers huge part of the area, as
the national park is mainly formed by mountainous landscapes. Tien Shan is one of the greatest
mountain systems of our planet. The mountains of the Western Tien Shan are characterized by a
variety of landscapes, richness and uniqueness of flora and fauna. The relief of the area is
distinguished by its diversity and all zones of the area are consistent with the deeply split
mountain ridge systems with different altitudes (Bensitova, 2014). Within the Republic of
Uzbekistan, the mountains of the Western Tien-Shan are represented by the Karzhantau,
Ugamsky, Maydantal, Pskem, Koksu, Chatkal and Kuramin ranges, which limit the basins of the
two largest rivers of this region - Chirchik and Akhangaran. Particularly, the Chimgan mountain
range stands out one of the spurs of the Chatkal range. Typical altitude of Chatkal ridge in the
area is 3,800 m above sea level and Chatkal Peak extends to the level of 4,350 m. Average
elevation of Pskem ridge is 3,200 m above sea level and its uppermost point is Mont Beshtor
(4,299 m). UCNNP is established on purpose of protecting the aesthetic beauty of mountainous
landscapes of the Western Tien Shan. Mountains of Western Tian Shan provide unique and
incomparable natural beauty which attracts thousands of tourists every year (UCNNP, 2014).
Mountains of UCNNP provide different CES and they are characterized as a potential area for
improving tourism. Different recreational activities are organized. Chimgan and Beldersay areas
are examples of such mountains which are popular with their number of recreational activities
among tourists such as skiing complexes, snowboards, horseback riding etc. Tourist skiing
complex of “Chimgan”, which is located in the spurs of Chatkal ridge at an altitude of 1600
meters, is also on the list of the most visited places in the area. The main peak of the adjacent
mountain area is big Chimgan (3309 m). It can be compared with the peak of the giant star,
which slopes on all sides apart. Chimgan means “green slope” which is a great place for skiing
(Tojiboev, 2009).
In December 2015 Chimgan was entered to the list of the best ski resorts in the Commonwealth
of Independent States (CIS) countries. According to it, the most popular ski resorts in Uzbekistan
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are natural boundary of Chimgan and Beldersay, and are located 4 km from each other. The ski
season lasts from November to May in these areas (Dokukina, 2015).
Chimgan slopes are equipped with chair lift ways which are located at different slopes. They are
considered as the most interesting convenience for the initial training of skiers. As a rule, crosscountry skiers who have reached the 3-5th grade and wish to continue their education, visit the
track of Beldersay (Shukurov et al., 2005).
In order to lift to the top of the Beldersay Mountain, up to 2200 meters, tourists must use nearly
3-kilometer of cableway. In addition to skiing, there are other, no less interesting, entertainments
such as horse-riding, quad-riding, paragliding and so forth (Samoylov et al., 2008).
In Chimgan several hotels and campsites with cottages, ski rentals, snowboards and sleds are
organized for tourists. In winter season most of Tashkent residents, tourists from other cities of
Uzbekistan and foreign tourists come for skiing, sledding and relaxing (UCNNP, 2014). Local
people offer a ride on horseback for visitors to travel around the area. Other than that, visitors
can enjoy all Uzbek national cuisines. The main influx of tourists and holidaymakers accounted
for the winter and spring. In winter, this region is a peak time for skiing while springtime for
climbers, rock climbers, hang-gliders (General consulate of Republic of Uzbekistan in
Novosibirsk, 2016).
Another admired trekking place of UCNNP is Pulatkhan plateau, with its tectonic formation
3000 meters high and is considered as the most appealing place for tourists who are interested in
extreme sports. Pulatkhan plateau is famous for its glorious view and chain of lengthened caves
going deep to 500 meters (Kozel, 2016).
Cultural heritage values are considered as special or historic characteristics of a landscape that
represent our ancestors, providing an understanding of the place in our natural and cultural
environment (MA, 2005). In the territory of the Western Tien Shan a number of unique objects
and natural monuments have been found: mountain plateau, juniper and walnut forests, alpine
lakes, wild rivers, caves, fossils of ancient mollusks, rock carvings (petroglyphs), waterfalls and
ancient trees. In the upper reaches of the river Karakiyasay (Karzhantau ridge) a large cluster of
rock paintings are found, in the mountains of Chimgan. Moreover, the engravings of humans, as
well as Siberian mountain goats, markhor goats, horses, deers, snakes, camels were found among
the petroglyphs of the Western Tien Shan (UCNNP, 2012).
During my observation at the national park, I have been witnessed that most of visitors of the
national park get advantage of spirit of mountainous landscapes. Particularly, local visitors of
UCNNP acquire either spiritual or religious values from cultural heritages located in the top of
the mountains, and they serve as a holy place. For instance, some old trees located at the top of
Tien Shan Mountains have a great meaning for both local and foreign tourists. Most of tourists
go up there through ropeway and tie a material to the branch of the tree. These kinds of trees are
accepted as a messenger to the GOD. They trust that their dreams come true if they act in this
way.
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4.1.2. CES in natural lakes
There are a number of natural lakes of the national park which attract people. One of the most
visited places in UCNNP is Chatkal valley, which is popular with Charvak Lake located in
between Ugam, Pskem and Chatkal ridges. Furthermore, there are plenty of lake resorts which
have their own natural beauty (Bensitova, 2014). One of them is Ihnoch Lake. This lake is
situated in 2460 meters above the sea level, with a length of 505 m, a width of 178 m and a depth
of about 10 meters, in some places reaching 21 m (UCNNP, 2014).
Another fascinating lake is Shavurkul. This Lake has a unique beauty of the nature, clean air,
fresh water, which flows from the mountains. People, who appreciate the nature, and tourists
come here and never cease to be surprised. During the summer time there are blue glaciers on the
peaks of mountains. Shavurkul Lake is located 2500 m above sea level, length is 1464 m, width
– 273 m, in some places the depth from 9.7 m to 17.4 m. Because of the snow in Shavurkul
Lake, which was formed as a result of melting glaciers, water levels rise at the dam in July and
August. From October till the end of June the area is covered by glaciers (UCNNP, 2016). The
lake is surrounded by high mountains on both sides.
Urungoch Lake is also on the list of such enthralling places for tourists. Occurrence of Urungoch
was due to landslides in mountain ranges and seismic phenomena, which was formed as a result
of a large increase in the water. The lake is 660 meters long and 182 m wide, the average depth
of 12.6 meters, in some places – 21.4 m. Most of recreational activities are near the lake, like
hotels, fishing, barbecue and boating. These facilities fascinate most of tourists (UCNNP, 2014).
Natural lakes are a rare landscape of Uzbekistan, and UCNNP provides with the opportunity of
enjoying from this landscape type. From the results of questionnaire, which has been conducted
for this research, it can be seen that majority of tourists pointed out that they natural lakes and
water reservoirs are mostly appreciate landscapes, as they have a distinctive aesthetic beauty that
cannot be compared with other landscapes.
Natural lakes of UCNNP have a significant role in captivating majority of tourists. One of the
obvious reasons for this is that tourists can enjoy number of recreational activities, which are
established along the natural lakes of the national park. One of them is Charvak Lake, which is
most admired resort among traveler from all over Uzbekistan and neighboring countries
(Hamidov, 2012). Charvak Lake is surrounded by wide range of hotels, dachas 2 and houses to
host tourists. Tourists can do many activities near the Charvak Lake, such as: swimming,
boating, fishing, yachting and so forth. Furthermore, this place is popular among paragliders and
provides facilities for this sport. Facilities are organized for tourists to do camping, furthermore,
most of hotels (with different activities inside) are also situated near the shore of the lake.
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The place in the countryside where people usually go to relax
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Apart from that, water reservoirs of the natural park are surrounded by some cultural heritages,
which have been carefully preserved for a long time. These heritages are used for Ethnographic
tourism (Kozel, 2016). Some of the objects are listed below:
- Aktash (40-25 thousand years BC) – cave site in the upper reaches of the Ugam River;
- Baland-Tepa (V-VII centuries) – above the village Sidzhak, on the right bank of Kulsay river;
- Djilga-Tepa (Oh-Tepa) (VI-XII centuries.) – Right bank of Pskem River, to the west of the
Sidzhak village, above Mingchukura fortress;
These cultural heritages are highly valued by local tourists, and they can get spiritual value from
these ancient places. Local tourists mostly organize different activities around these cultural
heritages.
4.1.3. CES in forests
The vegetation cover of UCNNP covers the 3 upper belts of the vegetation of the Western TienShan (lowlands, mid-mountains and highlands). Here are all types of vegetation, which are
typical for these high-altitude belts of the Western Tien-Shan (large-grass, juniper forests,
mountain deciduous forests and shrubs, turf steppes, high-mountain meadows, mountainous
xerophytes). The area covered by forests constitutes only 16.5% of the territory, including,
juniper forests, walnut-fruit forests, maple trees, almonds and birch forests. The rest of the area is
occupied mainly by bushes (honeysuckle, dog rose, kurchavka, etc.), apple, poplar and willow
(Ionov et al., 2005).
The belt of mountain juniper and deciduous forests can be found in the Western Tien Shan. In its
lower part, sparse forests from the Zeravshan Junipers (Juniperus seravschanica) are common. At
an altitude of 2000-2500 m, juniperus semiglobosa is dominant in juniper forests, and Juniperus
turkestanica is in the uppermost part of the juniper belt. The junipers occupy a wide range of
heights (from 1000-1300 to 3500 m.) (Benstova, 2014).
In the valley of the Pskem River in the most humid areas of the slopes there are relic nut-fruit
forests, which occupy about 1500 hectares (this is one of the three sections of Uzbekistan where
such forests are preserved). Juniper forests are highly efficient utilizers of carbon dioxide and
producers of oxygen, due to their invaluable sanitary, hygienic, and recreational value (UCNNP,
2012). In addition, in the mountains of Central Asia juniper forests play environment-forming
role, and are home to many species of plants and animals. Mountain forests of the project area,
like other forests of the globe, are an important link in maintaining the ecological balance of the
biosphere (Bensitova, 2014).
Forests offer some recreational activities, which are suitable for scientific tours. Administration
of UCNNP arranges different forest tours related to ornithology, botanic, gastronomy.
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4.1.4. CES in traditional meadows
Meadows are located in the midland and uplands of the UCNNP (Shukurov at al., 2005).
Meadows are one of the main landscape types of vegetation of the Western Tien Shan. Three
types of meadows are characterized in the natural park such as: mid-mountain meadows,
highland sub-Alpine meadows, and highland Alpine meadows. Wide watersheds, plateau-like
peaks, gently sloping fine-gravelly slopes at heights of 2000-3000 m cover the fescue steppes
and high-mountain wormwood with the dominance of Artemisia lehmanniana. In the highland
belt, medium-sized subalpine meadows are developed (Ionov et al., 2005). The upper part of the
belt of high mountains is occupied by cryophyte low-grass alpine meadows dominated by the
species of Ligularia, Ranunculus, Lagotis, Oxytropis, Draba etc. Only a few species of plants rise
to the tops of the ridges, which hide in the cracks of the rocks and between the stones. Mountain
steppes, subalpine and alpine meadows of the Western Tien Shan are characterized by a variety
of endemic and relic species (14 narrow endemics occur in the upper belt of the mountains)
(Shukurov at al., 2005).
4.1.5. CES in pastures
A significant part of the park is used as summer pasture, which is for large and small cattle,
horses, as well as natural hayfields. Types of pastures and yield of forage grasses depend on the
altitude, exposure and steepness of the slope, the nature of the relief and soil cover (Bensitova,
2014). These types of vegetation, like all herbal ecosystems, have an important anti-erosion
value. On slightly used pastures, the presence of a dense elastic sod reduces the soil compaction
by grazing cattle. In pastures with a good turf, the rate of sediment absorption is higher in
comparison with the knocked-down areas. In the plant communities with disturbed sod on the
pasture lands, the infiltration properties of the soils are deteriorating the drainage coefficient
(UCNNP, 2014).
Based on my observations pastures are also capable of providing recreational activities. Tourists
can organize different picnics and camps. This landscape is very suitable for these sorts of
activities. Furthermore, local tourists organize different local games such running a kite, horse
racing, and music debates. Aesthetic beauty of the landscape is also highly appreciated by
tourists, especially those who are visiting from metropolitan areas where pastures cannot be met
very often. Pastures, which cover hectares of areas, support an idiosyncratic feeling that tourists
cannot experience from urban areas.
4.1.6. CES in residential areas
This landscape can be found in the lowland part of the UCNNP and it mainly comprises houses
of inhabitants, some hotels, and patches of croplands (UCNNP, 2012). There are 11,875
households in this area. Furthermore, there are 52 schools, 7 professional colleges, 17
preschools, 20 clubs, a cultural palace, 20 sport places, and a stadium operating in the district.
Other than that, there are 7 hospitals with 421 beds, 6 polyclinics, and 20 paramedic posts. In
these areas, different cultural heritages are preserved such as:
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-

Nameless settlement (XI-XII, XIV-XVI centuries), in the south-western part of the
Sidzhak village;
Guria Mug – “Cemetery magicians” in the north-eastern part of the Sidzhak village;
Kul-Tepa (the Middle Ages) – on the right bank of Kulsay and
Shavkat-Tepa (XI-XIII cc.) – In the south-western part of Sidzhak.

As cultural heritages exist in this area, most of local tourists visit to get the spiritual
peacefulness, through praying and worshiping these ancient monuments and places. By doing so,
tourists get internal calmness. Additionally, most of residents of the area offer their house for a
rent and majority of tourists prefer to rent a locals’ house. This is the most frequently observed
situation in the area where local tourists prefer to rent of inhabitants’ houses.
4.2. Spatial distribution of landscapes in UCNNP
To reach appropriate answer to the second research question “How are the landscapes of
UCNNP spatially distributed”, the land cover and land use classification system was applied to
reflect the major land cover types in this area with reference to UCNNP. To carry out supervised
classification Maximum Likelihood (ML) algorithm ArcGIS software version 10.3 was used.

Figure 8. Land cover and Land Use map of Ugam Chatkal National Nature Park
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Above-given map presents the result of LULC classification and overall five classes of LULC
were determined, including water, forest, residential area, seasonal vegetation and vegetation.
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Figure 9. Areas of Land Cover and Land Use
According to obtained results from conducted classification, water body covers 35.4 km 2, forest
constitutes 861.5 km2, and the territory of residential area is equal to 128.3 km2 (Figure 9).
Meanwhile the areas with bare soil and vegetation equal to 3688 km2 and 211.9 km2,
respectively.In the figure below, the relief of the UCNNP was demonstrated and map was
developed using Digital Elevation Model (DEM) of the area.

Figure 10. Relief map of Ugam Chatkal National Nature Park
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As it can be seen from the figure above the minimum altitude of the study area is 562 m and
maximum altitude is 4373 m. The range of altitude in the study area has been divided into four
classes (1) 562-1200 m; (2) 1201-2500 m; (3) 2501-3500; (4) 3501-4373 m (Figure 10). It is
important to note that each class boundaries were selected in accordance with gradation of
existing types of landscapes.
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Figure 11. Altitude classes areas of Ugam Chatkal National Nature Park
Based on these identified classes, areas of each altitude classes can be analyzed. As Figure 11
shows that 1022 km2 is in the altitude of 562-1200 meters while the highest portion of area
belongs to the altitude of 1200-2500 meters. Area distribution in the altitude of 2500-3500
meters covers 1980 km2, whereas the lowest area division is linked to the altitude 3500-4373
meters by constituting 476 km2.
In order to define the prevalence of the LULC through relief of the UCNNP, the above received
results have been combined, and given below, Figure 12.
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Figure 12. Land Cover and Land Use types through altitude classes in Ugam Chatkal
National Nature Park
After having combined the relief and LULC of UCNNP, 16 classifications were observed. It can
be understood from this classification that five types of classified LULC are located in different
altitude zones of the national park.
4.3. The perceived supply of cultural ecosystem services
The questionnaire results revealed tourists’ perceived CES supplied by the landscapes of
UCNNP. Quite positive answers were achieved depending on respondents’ perception. Tourists
valued each CES from their personal perspective and their perception of these services during
their stay in the national park.
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Figure 13. Importance of cultural ecosystem services of Ugam Chatkal National Nature
Park as perceived by tourists (N=90)
Aesthetic beauty of the national park was highly appreciated by tourists, and more than half of
tourists indicated aesthetic beauty as a very important reason for their visit to the national park
(Figure 13). Following, recreational activities and spirituality of UCNNP were ranked as equally
important reason for their visit to the area, constituting 38 percent. In the meantime, cultural
heritage of the national park was also valued as an important reason for their stay in the national
park. In other words, all cultural services of the ecosystems, which are supplied by UCNNP,
played significant role in tourists’ decision to visit UCNNP, however, aesthetic beauty was
highlighted as the most important factor in their decision.
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Figure 14.The tourists’ perceived supply of the cultural ecosystem services in the
landscape. (N=90)
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Furthermore, questionnaire analysis manifested that CES of the UCNNP has a close bond with
the landscapes of the national park. When tourists were planning their holiday in UCNNP, they
highly considered all CES as an important feature of the landscapes. According to the analysis of
the questionnaire, slight differences can be detected in tourists’ perception. In particular, the
recreational activities of the landscapes of UCNNP (x̅ = 3.71) and aesthetic beauty (x̅ = 3.66)
were highly recognized services, whilst spirituality (x̅ = 3.61) and cultural heritage (x̅ = 3.57)
were perceived to be less worthwhile (Table B3). Figure 14 describes the number of tourists
associating the CES with the landscape types. Majority of respondents pointed out that they
perceive more CES in certain landscapes, namely in natural lakes, traditional meadows and
forests of the UCNNP, in contrast to pastures and residential places of the area. Aesthetic beauty
was mostly associated with natural lakes, forests, pastures and traditional meadows, while
recreational activities were mainly referred to high mountains and natural lakes. Likewise, high
mountains and forests of the national park were accepted as the most capable landscapes in
providing cultural heritages. Based on the tourists’ perception of CES, spirituality was
frequently discovered from forests and traditional meadows.
4.4. Mapping the potential of the landscape to provide CES
In order to create landscape map, some of the related classes from LULC’s 16 classification
results (Figure 12) were combined in accordance with the description of each landscape type.
This procedure was implemented with the help of the raster calculator tool of the ArcMap 10.3.1.
The merged classes are presented in Table 4 below:
Table 4. Combination of landscape classes
Landscapes

Combined classes

Mountains

Seasonal vegetation (above 3500m) and forest (above 3500 m)

Meadows

Vegetation (2500-3500 m) and forest (2500-3500 m)

Residential
areas

Residential area (above 3500 m), residential area (2500-3500 m), residential
area (1200-2500 m), seasonal vegetation (1200-2500 m), residential area
(below 1200 m) and vegetation (below 1200 m)

Pastures

Vegetation (1200-2500 m) and seasonal vegetation (1200-2500 m)

Forest

Forest (1200-2500 m)

Natural lakes

Water (1200-2500 m), water (below 1200 m) and forest around the lake (below
1200 m)
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It should be noted that in our classified map any unclassified pixels were not identified. It can be
observed from landscape image (Figure 15) that the highest amount of vegetation is detected at
the highlands, and as well as in midlands, with the altitude of about 1200 and 3500 meters. While
seasonal vegetation is located in the highlands and midlands. The seasonal vegetation is
characterized being vegetated in seasons of spring and summer, while in the autumn and winter it
stays in the form of bare soil. The main water reservoir “Charvak” is placed at the midlands with
the altitude from 1200 to 2500 meters

Figure 15. Landscapes of Ugam Chatkal National Nature Park
To present the hotspots and cold spots of each CES, proportion of the respondents’ perception
was translated into the landscape image to show their capability to supply the services.
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Figure 16. Recreational activities (agreement %)
The Figure 16 describes that natural lakes and high mountains of the UCNNP, which are placed
in the highlands and midlands of the area, were assigned to have high opportunity for leisure
activities. In particular, natural lakes, were found as the major supplier of recreational activities
by constituting 86.7% of positive responses. Correspondingly, northeastern part of the UCNNP,
where high mountains (above 3500) are located, was also graded highly and amounted to 82.2 %
of positive responses of the tourists. Landscapes, such as residential areas, traditional meadows
and pastures were mentioned having reasonable role in providing recreational activities,
however, compared to highly prioritized landscapes; they have a lesser capability of giving the
services as evaluated by tourists.
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Figure 17. Perceived importance of recreational activities supplied by landscapes
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The Figure 17 describes the assessment of the tourists towards the landscape capacity to provide
recreational activities. Tourists gave the score in a range of 1(very little) and 5(very much). It is
obvious from the figure that they gave the maximum value to natural lakes and high mountains
where they can often perform leisure activities. Forests and residential

Figure 18. Aesthetic beauty (agreement %)
areas also fascinated tourists with its recreational activities. Whilst other landscapes were
selected having subordinate role in giving the recreational services.
In general all landscapes of the national park were mentioned having an aesthetic beauty. In
particular, midlands of the national park were admitted as the most potential landscapes for
supplying aesthetic beauty. Based on the highlights of the tourists, landscapes of the national
park were considered to be provider of an abundant aesthetic beauty. In the meantime, it is
imperative to mention that full of agreement was achieved in the aesthetic beauty of the natural
lakes. Excessive amount of aesthetic beauty was also scattered over other landscapes. High
mountains gained less agreement as opposed to other landscapes, however, it obtained 88 percent
of respondents’ agreement (Figure 18).
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Figure 19. Perceived importance of aesthetic beauty supplied by landscapes
Based on the respondents’ evaluation (Figure 19), hotspot places of each landscapes’ aesthetic
beauties can be seen. Respondents valued the natural lakes with score of 5, from the range of
1(very little) and 5 (very much), which means the landscape provides very much aesthetic
beauty. Apart from that, forests were also rated with the highest level of 5 (very much) by 50
percent of tourists. In contrast to these, pastures played minor role in providing aesthetic beauty
for tourists and it was mostly indicated as being a sufficient aesthetic beauty provider. The rest of
landscapes were accepted having “much” aesthetic beauty.

Figure 20. Spirituality (agreement %)
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Midlands of the national park were hotspots for supplying spiritual services. Specifically, forests
of UCNNP were assign as the main supplier of spiritual services and 79 percent of tourists
indicated that they can get spiritual value from forests. Traditional meadows were also found to
be provider of spiritual services by 74 % of tourists. Likewise, high mountains of UCNNP were
marked as having an abundant spiritual services. Other landscapes were highlighted to be less
capable for the provision of spiritual services.
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Figure 21. Perceived importance of spirituality supplied by landscapes
It is apparent from the figure 21 that forests and traditional meadows are more likely to supply
the spiritual services. These landscapes were given the highest scores from Likert scale in the
questionnaire and they were admitted as potential areas to obtain spiritual services. Similarly,
high mountains and natural lakes were also perceived as an important supplier of spirituality.
Residential places were not seen as hotspot areas for spiritual services. Rather, tourists preferred
forests, traditional meadows, natural lakes and high mountains for obtaining spiritual services.

Figure 22. Cultural heritages (Agreement %)
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The likelihood of cultural heritage provisioning was frequently seen in the northeastern part of
the national park as it hosts high mountains; particularly, opposed to natural lakes and forests,
high mountains was the most preferred landscape to attain the service. Besides that, midlands of
60
50

Percentage, %

40
30
20
10
0
High
mountains

Traditional
meadows

Very little

Residential
ares

Little

Pastures

Sufficient

Much

Forest

Natural lakes

Very much

Figure 23. Perceived importance of cultural heritage supplied by landscapes
the area, traditional meadows and pastures, played significant role for perceiving cultural
heritage. Whilst the southwestern part of the area, where the villages are located, were conceded
to be the least potential land use type for the provision of cultural heritages.
High mountains were scored with the highest mark of “very much”. Traditional meadows were
pointed out as the second most capable area for the provision of cultural heritage. However, in
the overall yes/no answers, proportions showed that forests and natural lakes are more capable
than traditional meadows and pastures. Forests were predominantly highlighted with the category
of “much”.
4.5. Factors influencing the perceived supply of cultural ecosystem services
4.5.1. Socio demographic factors
Socio-demographic characteristics of respondents are presented in Table 5, according to which
many of respondents are young people of 18-25 years old, followed by age group of 36-45 years
old people and 26-35 years old people. Females embrace 51% of the overall distribution. With
regards to nationality, most of the respondents were Uzbek and other nationalities such as
Kazakh, Tajik and Kyrgyz as well as Russian; respondents of English nationality were hardly
met.
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Table 5. Socio-demographic characteristics of the respondents (N=90)
Respondent profile

N

%

18-25

32

36

26-35

18

20

36-45

25

28

46-55

15

17

Male

44

49

Female

46

51

Russian

17

19

Uzbek

50

56

English

2

2

Age of the tourists

Gender

Nationality

Other (Kazakh, Tajik and 21
Kyrgyz)
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Education level
Lower secondary school

1

1

Upper secondary school

45

50

University

44

49

Not any education

3

3.3

Little

19

21

Average

57

63

Good education

11

12

Environmental education

44

Environmental
membership

organization

Yes

9

10

No

81

90

Education level of participants showed that majority of them had upper secondary school level
and University degree, while lower degree was only 1.1%. Environmental education of
interviewees were mainly average. Little knowledge owners constituted 21%, while 12%
respondents had good education. Majority of respondents were not the member of any
Environmental organization while minority of them had the membership.
4.5.2. Factors influencing the perceived supply of cultural ecosystem services
Statistical analysis showed associations between socio demographic characteristics and
respondents’ perception about the supply of CES in the landscape. The results underline the
influential factors, which can determine the tourists’ attribution to CES in landscapes. Although
majority of factors proved to be relevant concerning the perception of CES, some features had a
significant role in predicting the perception of CES.
Table 6. The influence of the respondents’ socio-demographic background on the perceived
supply of cultural ecosystem services
Note: OR = Odds ratio. Odds ratios are shown in bold and are marked with a * at a significance
level of p ≤ 0.05. Not significant variables are not shown (all variables are shown in Appendix,
Table B5).
Generalized linear mixed model with binomial logit function
Recreational
activities OR

Aesthetic beauty Spirituality OR
OR

Cultural heritage
OR

Socio
demographic
characters
Gender
Male
Female
Age
18-25
26-35
36-45
46-55
Nationality
Russian
45

0.81
-

0.64
-

1.04
-

0.79
-

1.39
1.44
0.87
-

0.91
2.51
1.55
-

0.66
0.65
0.72
-

1.44
0.95
1.05
-

1.72

0.58

0.95

0.87

Uzbek
English
Others
Education level
Lower secondary
school
Upper secondary
school
University
Environmental
behaviour
Environmental
education
No
Low
Enough
Good
Membership of
environmental
organization
No
Yes
Experience with
the landscape

1.86*
0.82
-

0.60
0.60
-

0.92
0.80
-

1.04
1.37
-

0.53

0.54

1.10

0.00

0.89
-

2.39*
-

0.91
-

0.73
-

1.15
0.81
0.76
-

0.25
0.76
0.65
-

1.02
1.13
0.87
-

1.59
1.34
1.69
-

0.74
-

0.69
-

1.22
-

0.48

0.49
0.46
0.66
-

2.43
1.69
2.86
-

1.13
1.04
1.12
-

0.55
0.75
0.68
-

Stays in UCNNP
Never before
Sometimes
Often
Very often

It can be concluded from the table that female tourists as opposed to male tourists were more
likely to associate CES such as recreational activities, aesthetic beauty and cultural heritage with
the landscape; while male tourists were found to interlink spiritual services with the landscapes.
There were considerable differences in the perception of CES in landscapes of UCNNP.
Tourists, 18 to 35 years old, were more prone to perceive recreational and cultural heritage in
landscapes, than older age tourists. Spiritual services of landscapes were highly valued by the
age of 45-55 years old tourists, whereas aesthetic beauty of the national park’s landscapes were
appreciated by tourists whose age was between 26 and 45 years old.
Nationality played significant role in tourists’ perception of recreational activities. In particular,
tourists who are Uzbek had a significant effect on attaining recreational services of the
landscapes. Furthermore, Russian tourists were considered having high appreciation of
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recreational services. Surprisingly, aesthetic beauty and spirituality of landscapes were mostly
grasped by other nationality groups, while cultural heritage was associated with landscapes by
Uzbek and English tourists.
Upper secondary school level of tourists played significant role in their perception of aesthetic
services of the landscapes. Besides, the higher the tourists’ educational degree, the higher was
the likelihood to perceive the landscapes’ recreational, aesthetic value and cultural heritage. It is
interesting to note that, tourists who had lower environmental education were more likely to
obtain spiritual value and cultural heritage of the landscapes than people with higher education.
Respondents who were the members of the environmental organizations appreciated the
landscape mainly for its recreational, aesthetic value and cultural heritage rather than its spiritual
services and they were more capable of perceiving these services opposed to non-members of
environmental organizations. Apart from that, the tourists who had less experience with the
landscapes of the UCNNP had more tendency of perceiving spirituality and natural beauty of the
national park, in contrast to the tourists who visited the area many times before.
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5. Discussion
This part of the thesis contains three key arguments on my research. The first part highlights its
weaknesses in methodology and uncertainties in the outcomes. In the second part, the study’s
validity is discussed. Finally, the recent research is compared with other studies.
The methodological framework, which is applied for my research, provided evidence about the
tourists’ perception of CES. Findings highlight the relationships between land use type and
respondents’ perception of the services. In the practice, the photo based questionnaire and the
successive formation of maps are easy to manage and flexible tools. They can also be spread
among other stakeholder groups and regional areas. Through the spatial integration of the
tourists’ perception, valuable information about potential areas for tourism development can be
obtained to provide local decision makers with sufficient amount of information about future
landscape management (Scolozzi et al., 2014). Furthermore, through this method, the unwanted
results, generated by land-use change, and aspects where the pressure between locals and tourists
could be alleviated.
Some weaknesses, which were faced during the survey, were also encountered in some other
studies. To overcome those limitations, some strategies were taken which are listed below:
-

-

Translating from one language to another. Studies, which are based on the analysis of
public perception, require questionnaires. Many studies unfold that formation of
questionnaires and its translation to another language might affect how people understand
the purpose of the survey (Ervin et al., 1952; Chang et al., 1999). The translation of the
questionnaire into Uzbek language could change the main meaning of the questions. In
order to lessen this issue, survey questions were translated very carefully. Once questions
were translated into Uzbek language, they were experimented on a pilot study, where
number of fellow students were surveyed in advance, to check whether respondents do
understand them correctly. After identifying what was inadequately formulated in the
questionnaire, they were reorganized accordingly by modifying the translation and using
suitable words to describe;
Limitations of landscape pictures. In some studies, where pictures of landscapes were
used, lack of landscape pictures were the main concern (Zoderer et al., 2016; Plieninger
et al., 2013) which happened in the survey. Therefore, pictures, which were chosen for
the description of landscapes, were also tested in a pilot survey with some of respondents.
Afterwards, I selected six pictures of six landscape types, restricted the consideration of
site-specific characteristics of landscape types. Likewise these aspects were mentioned as
a considerable issue in the research carried out by Zoderer et al., (2016). To overcome
this issue and get valuable data, colorful pictures of landscapes were printed.
Furthermore, extra pictures of six landscapes were taken for tourists’ better visualization
of those landscapes.

Besides that, the uncertainty whether tourists grasp the concept entirely and point out the
importance of CES, depends on their comprehension. In some cases, they were confused in
differentiating the terms used in the questionnaire such as aesthetic beauty and spirituality.
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Therefore, descriptions of each CES were described with examples until tourists obtain the
meaning of each term used in the questionnaire. This undertaken action assisted respondents to
comprehend questions clearly and answer them correctly. As a result, reliable and valuable data
were acquired.
Research, which is based on public perception usually involves high rate of uncertainty (Lindsey
ad Norman, 1977). These uncertainties occur due to many intervening variables that can
potentially influence the results. Though the research involves some limitations, which were
described above, the outcomes are applicable because the survey questions were formed after
having reviewed several literatures (Zoderer et al., 2016; Plieninger et al., 2013; Daniel et al.,
2012). At the same time, studying the methodologies of different researches became pivotal to
improve the validity of the survey. Comparison of different studies, which are related to my
research, (Plieninger et al., 2013; Daniel et al., 2012; Zoderer et al., 2016; van Berkel and
Verburg, 2014; Scolozzi et al., 2014), helped to increase the reliability of the work.
The attained results show that, CES have a considerable role in attracting tourists to the national
park. The research results demonstrated similar results achieved by Zoderer et al., (2016) and
van Berkel and Verburg, (2014), that recreational opportunities and aesthetic beauty of
landscapes were given a high value by respondents while spirituality and cultural heritage gained
lesser importance. However, the difference between perceived CES in this research was not
remarkably high, while research pursued by Zoderer et al., (2016) pointed out considerable
differences between perceptions of CES. Which means all cultural ecosystem services have an
important role in taking the attraction of tourists. Implemented studies by Plieninger et al.,
(2013) and Fagerholm et al., (2012) support my investigation in the research that tourists
certainly associate CES with spatial structure and their appreciation indeed changes depending
on the CES and landscape types applied. Studies conducted to identify people’s preferences of
CES emphasized mostly on the term of natural beauty, while the clear association between
tourists appreciation and other components of CES was rarely included (van Berkel and Verburg,
2014). Obtained results in this research eased the issue to some extent by involving four
components of CES.
Further information about the spatial localization and magnitude of CES providing areas were
derived through creation of maps (Burkhard et al., 2014). Natural landscapes such as high
mountains, forests and natural lakes were highlighted to be hotspot areas for the provision of
recreational activities, aesthetic beauty, and cultural heritage values.
Different studies have displayed variance in the factors such as respondents’ gender, age,
educational background (Howley et al., 2012; Plieninger et al., 2013b; van Berkel and Verburg,
2014). Derived results of this study unfold that each respondent perceives CES variously based
on their nationality, age, gender, and educational background. Statistical analysis reveal that
perception of CES varies depending on the gender. Similar to other studies (Howley, 2011;
Plieninger et al., 2013b; Zoderer et al., 2016), results disclose that female respondents, in the
contrary to males, more readily appreciated the landscapes for non-material benefits. In some
related studies age variable was found as statistically significant factor for tourist’s appreciation
of landscapes for the provision of CES (Van den Berg and Koole, 2006; van Berkel and Verburg,
2014), while this significance was not detected in this study. Instead my results reveal that the
nationality of tourists and their educational background are significantly associated with CES
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with the landscapes. Although having the important role of some factors related to environmental
behaviour and experience with landscape in tourists’ perception, no any significant influence is
found in relation to these variables.
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Conclusion
In this study, a framework was tested to identify and map the CES provision based on the
perception of tourists in the national park.
RQ1 results determine that four categories of cultural ecosystem services were addressed, such
as opportunity for leisure activities, spirituality, aesthetic beauty and cultural heritages of the six
type of landscapes, which are high mountains, traditional meadows, residential areas, pastures
and natural lakes of UCNNP. Results based on annual reports and local publications represent
that aesthetic beauty of the national park lays on each landscape and every year thousands of
tourists are fascinated by the natural beauty of the area. Furthermore, high mountains of the
national park enables the provision of all listed CES. In particular they welcome most of the
tourists by offering multitude of recreational activities (e.g. skiing, hiking, climbing, horseback
riding and etc.), spiritual services (old monuments to pray), aesthetic beauty and cultural
heritages. Water activities such as swimming, boating, yachting and other activities are found in
natural lakes of UCNNP, where most tourists usually visit interestedly to practice with water
related sport activities. Apart from that different ancient monuments and holy places are located
near the natural lakes where tourists practice their worships and simultaneously enjoy cultural
heritage of the landscape.
Furthermore, forests are found to be very suitable place for organizing various scientific tours for
tourists. However, it has been witnessed from the personal observation that forests and
traditional meadows are not active in providing recreational activities, while they are used to
have a unique value in provision of spirituality, aesthetic value and cultural heritage. Residential
areas are also popular among most of local tourists with the provision of recreational activities
and cultural heritages. Traditional activities and games are arranged in pastures for local tourists,
however, the spiritual value of the landscape is not mentioned neither in local articles nor in
reports of UCNNP. There is a room for improvement of numerous mediation activities in
pastures zones such as Yoga for the local tourists who are coming only with the aim of praying.
If other activities are introduced to the area, tourists can get spiritual benefits from other
activities as well. Recommendation can be addressed to the national park administration to
organize more recreational activities to attract tourists’ attention and the value of the landscape.
RQ2 was to detect physical characteristics and to attain enhanced overview of the area together
with spatial distribution of landscape units. It became evident from the analysis that minor
portion of the UCNNP consists of water reservoirs, showing quite small amount compared to
other landscapes’ area coverages. In contrary, the seasonal vegetation covers huge area.
Dominating altitude zones in the area is between 1200-2500 meters a.s.l. which is midlands of
the national park, altitude zones between 2500-3500 meters a.s.l. is the second leading zones.
Further goal (RQ3) was to analyze the tourist’s perception of CES. This analysis was obtained
from the results of the survey. Local and foreign tourists were asked to represent the role of CES
for their decision to visit to UCNNP. Main finding of the research question is that aesthetic
services are the most valued, whereas cultural heritage are the least important factor in their
decision to travel the park. Recreational and spiritual services of the area have also substantial
role in the attraction of tourists. Furthermore, based on the results, association of four CES with
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landscapes were identified. Apparently, in contrast to pastures and residential areas, natural
lakes, traditional meadows and forests are highly linked landscape types with all CES.
Depending on the tourists’ perception, the landscape’s capability to supply CES was mapped.
RQ4 results reveal that all landscapes have a considerable importance offering diverse CES.
Capacity of midlands (natural lakes) appeared to be among the most valued landscapes in terms
of recreational activities and aesthetic beauty, while highlands of the area (high mountains) are
marked as the supplier of recreational and cultural heritage. Spiritual benefits are mostly
associated with traditional meadows and forests. Currently, however, these landscapes are put at
risk by polluting these areas. Therefore, there is need a comprehensive management tool to save
natural beauty of the area. It could be option for the administration of the national park to
introduce payment for ecosystem services (PES) to areas with high provision.
Statistical analysis (generalized linear mixed model with binomial logit function) helped to
correlate tourists’ perception and the socio-demographic characteristics, such as age, gender,
nationality, educational level, environmental behaviour and experience with the area’s
landscapes. My analysis demonstrated that level of education along with the respondents’
nationality are major factors that, explain the association of CES with landscapes. Other factors
such as respondents’ age, gender, and environmental behavior, proved to be relevant but they did
not show any significant association between CES and the landscapes. Based on these results, I
suggest that the organization of different workshops, seminars and conferences about the
UCNNP landscapes and its services, should be done cooperation with scholars and research
institutes. These activities can facilitate to understand the term CES and its association with
landscapes for all people regardless of their age, gender and nationality.
My research results enable to reveal the tourists’ perception of CES that lay on different
landscapes of the national park. These analysis can be helpful for decision makers in shaping
future management strategies over the landscapes’ of UCNNP and simultaneously considering
visitors’ opinion.
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ANNEX A.
Dear participant,
This is anonymous questionnaire, which is used for an independent study for the accomplishment
of Master’s Degree at Wageningen University in the sphere of Environmental Science. The aim
of the study is to identify public perception of ecosystem services and people’s willingness to
pay for these services. Brief overview of the term “cultural ecosystem services” and its
components will be given at the beginning of the survey. Your honest opinion and answers are
appreciated and would be a great contribution to the survey. Questionnaire will take
approximately 15 - 20 minutes.
1. Ugam Chatkal National Nature Park is a protected area, which provides a different
cultural ecosystem services. Were the following reasons important for your decision to
come to Ugam Chatkal National Nature Park on holiday? Please choose a value from 1
(not at all) to 5 (very much) for each statement.
Not
Not
important at important
all

Neutral

Important

Extremely
important

1

2

3

4

5

1

2

3

4

5

Because of the calm and quietness

1

2

3

4

5

Because it’s close to the

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

Cultural Ecosystem Services

Because of the tourist services
and facilities
(hotels/B&B/apartments/camps,
public transport, tourist
Information offices, etc.)
Because of the landscape and
nature

country/region/city where I live
Because of the weather and the
climate
Other…

2. Were the cultural services provided by Ugam Chatkal National Nature Park’s landscapes
an important reason for your decision to come to Ugam Chatkal National Nature Park on
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holiday? Please choose a value from 1 (not at all) to 5 (very much) for each of the
following cultural services.
Cultural Ecosystem Services

Not
Not
Neutral
important important
at all

Important Extremely
important

Opportunity for leisure activities (The 1
opportunity to interact with the landscape
through activities such as walking, hiking,
climbing, or leisure hunting.)

2

3

4

5

Aesthetic beauty (The visual appreciation of the 1
considered scenery.)

2

3

4

5

Spirituality (The spiritual experience of the 1
landscape through meditation, reflection, or
religious practices.)

2

3

4

5

Cultural heritage (The specific features of the 1
landscape associated with cultural meanings
and related to histories of human use.)

2

3

4

5

3. Would the cultural ecosystem services which are provided by Ugam Chatkal National
Nature Park’s landscapes be the main reason for taking a holiday in Ugam Chatkal
National Nature Park?
Yes
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No

Landscape pictures of Ugam Chatkal National Nature Park
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Landscape 1: High mountains

Landscape 2: Traditional Meadows

Landscape 3: Village

Landscape 4: Pastures

Landscape 5: Forest

Landscape 6: Natural lakes

4. How much do you like the Ugam Chatkal National Nature Park landscapes shown on the
picture sheet? Please give each landscape a value from 1 (I totally dislike) to 5 (I totally
like).
Landscape

I totally I dislike
dislike

Neutral

I like

I totally
like

Landscape 1

1

2

3

4

5

Landscape 2

1

2

3

4

5

Landscape 3

1

2

3

4

5

Landscape 4

1

2

3

4

5

Landscape 5

1

2

3

4

5

Landscape 6

1

2

3

4

5

5. Please look at the picture sheet and indicate for each Ugam Chatkal National Nature Park
landscape if it provides you the possibility of leisure activities (e.g. walking, hiking,
climbing, boating, fishing, hunting). Choose No or Yes.
Then indicate for each landscape where you chose “Yes” how much it provides you the
possibility of leisure activities. Please give a value from 1 (very little) to 5 (very much).

Landscapes

Provision of

How much provision of the possibility of leisure
activities?

leisure activities?

Very

Little

Average

Much

Very
much

little
Landscape 1

Yes

No

1

2

3

4

5

Landscape 2

Yes

No

1

2

3

4

5

Landscape 3

Yes

No

1

2

3

4

5

Landscape 4

Yes

No

1

2

3

4

5

Landscape 5

Yes

No

1

2

3

4

5

Landscape 6

Yes

No

1

2

3

4

5
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6. Please look at the picture sheet and indicate for each Ugam Chatkal National Nature Park
landscape if it provides you aesthetic beauty (namely visual pleasing of natural scenery).
Choose No or Yes.
Then indicate for each landscape where you chose “Yes” how much it provides you
aesthetic beauty. Please give a value from 1 (very little) to 5 (very much).

How much provision of aesthetic beauty?
Provision of

Very

Landscapes

aesthetic beauty?

little

Landscape 1

Yes

No

Landscape 2

Yes

Landscape 3

Little

Average

Much

Very
much

1

2

3

4

5

No

1

2

3

4

5

Yes

No

1

2

3

4

5

Landscape 4

Yes

No

1

2

3

4

5

Landscape 5

Yes

No

1

2

3

4

5

Landscape 6

Yes

No

1

2

3

4

5

7. Please look at the picture sheet and indicate for each Ugam Chatkal National Nature Park
landscape if it provides you spirituality (e.g. meditation, religiousness, reflection).
Choose No or Yes.
Then indicate for each landscape where you chose “Yes” how much it provides you
spirituality. Please give a value from 1 (very little) to 5 (very much).

How much provision of spirituality?
Provision of

Very

Landscapes

spirituality?

little

Landscape 1

Yes

No

Landscape 2

Yes

Landscape 3

Yes
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Little

Average

Much

Very
much

1

2

3

4

5

No

1

2

3

4

5

No

1

2

3

4

5

Landscape 4

Yes

No

1

2

3

4

5

Landscape 5

Yes

No

1

2

3

4

5

Landscape 6

Yes

No

1

2

3

4

5

8. Please look at the picture sheet and indicate for each Ugam Chatkal National Nature Park
landscape if it provides you cultural heritage (namely landscape specific features which
represent cultural values and histories of human use). Choose No or Yes.
Then indicate for each landscape where you chose “Yes” how much it provides you
cultural heritage. Please give a value from 1 (very little) to 5 (very much).

How much provision of cultural heritage?
Provision of

Very

Landscapes

cultural heritage?

little

Landscape 1

Yes

No

Landscape 2

Yes

Landscape 3

Little

Average

Much

Very
much

1

2

3

4

5

No

1

2

3

4

5

Yes

No

1

2

3

4

5

Landscape 4

Yes

No

1

2

3

4

5

Landscape 5

Yes

No

1

2

3

4

5

Landscape 6

Yes

No

1

2

3

4

5

9. Socio demographic characteristics
а) what is your gender?:
1) female

2) male

b) what is your age
1)18-25

2) 26-35
5) 56-65

c) What is your nationality?
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3) 36-45
6) >65

4) 46-55

1) Russian

2) Uzbek

3) English

4) other

d) What is your level of education?
1) Lower secondary school

2)Upper secondary school

3)University

10. Level of education in Environment
а) What is your level from Environmental education
1) Not any education
education

2) little

3) average

b) Are you a member of an environmental association?
1) yes

2) no

с) Have you ever lived in Ugam Chatkal National Nature Park ?
1) No, never
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2) sometimes

3) often

4) Yes, a lot

4) Yes, good

ANNEX B
Table B1. Variables used in CES perception analysis
Type

Categories

Description

Categorical

1=
High
mountains,
2=Traditional
meadows,
3= Residential
area,
4= Pastures,
5= Forests,
6=
Natural
lakes

-

Gender

Categorical

-

Age

Ordinal

Nationality

Categorical

0=
male,
1=female
1= 18-25, 2=
26-35, 3=2645, 4=46-55,
5=
56-65,
6=>65
1=Russian,
2=Uzbek,
3=English,
4=Others
1=lower
secondary
school,

Variable
Landscapes

Sociodemographic
characteristics

Level
education
65

of

Ordinal

-

Tourists from English speaking countries and other nationalities
from neighboring countries: Kyrgyzstan, Tajikistan, Turkmenistan,
and Kazakhstan
According to Uzbekistan’s education system, lower secondary
school refers to 9th grade school certificate, while upper secondary
school means lyceum or college certificate. Tourists holding a

2=upper
secondary
school,
3=University

university degree have a Bachelor, Master, PhD degree or upper.

1= no, 2=little,
3=average,
4=high
1=no, 2=yes

The tourists’ formal education in environmental sciences and
nature-related topics.

Environmental
behaviour
Environmental
knowledge

Ordinal

Member of an
environmental
organization

Categorical

Whether tourist is member of an environmental organization or not

Experience
with UCNNP
landscapes
Stays
UCNNP

in

Ordinal

1=
No,
never
2=
sometimes
3= often
4= Yes, a lot

66

The number of previous stays in UCNNP.
No, never: no stay before;
Sometimes: 1 to 5 stays before;
Often: 6-10 stays before
Yes, a lot: more than 10 stays before

Table B2. The respondents' perceived supply of the cultural ecosystem services. The number of
tourists perceiving the cultural ecosystem service in the landscape is given (N = number of
tourists perceiving the service, % = the relative proportion of tourists perceiving the service). For
all tourists perceiving the service, the mean perception about the intensity of supply is indicated
(Note: Values range from 1 = very little to 5 = very much).

Opportunities for
Aesthetic beauty
leisure activities

Spirituality

N

Cultural heritage

Landscape

%

Mean

N

%

Mean

N

%

Mean

N

%

Mean

Landscape 1
(High
74
mountains)

82.2

4.3

79

87.8

3.4

64

71.1

3.4

81

90.0

4.1

Landscape 2
(Traditional 58
meadow)

64.4

3.0

84

93.3

3.6

67

74.4

4.0

65

72.2

3.4

Landscape 3
(residential
69
area)

76.7

3.2

85

94.4

3.2

56

62.2

3.3

56

62.2

3.2

Landscape 4
63
(Pastures)

70.0

3.1

84

93.3

2.7

50

55.6

3.3

60

66.7

3.4

Landscape 5
72
(Forest)

80.0

3.8

86

95.6

4.2

71

78.9

4.0

77

85.6

3.6

Landscape 6
(Natural
78
lakes)

86.7

4.5

90

100.0

4.7

61

67.8

3.5

71

78.9

3.3

67

Table B.3: The respondents' perceived importance of the cultural ecosystem services (N=90).
Measured as the importance tourists assigned to the cultural ecosystem services provided by
Ugam Chatkal National Nature Park when deciding to come to the national park on holiday.

Importance of cultural ecosystem services
Recreational activities

Spirituality

Aesthetic beauty

Cultural heritage

68

Categories

Responses (in %)

Very little

1.17

little

9.11

sufficient

16.01

high

22.92

very high

50.78

Mean (S.D.)

3.7 (1.91)

Very little

2.25

little

7.64

sufficient

17.53

high

24.26

very high

48.31

Mean (S.D.)

3.61 (2.00)

Very little

1.39

little

6.78

sufficient

12.92

high

37.46

very high

41.44

Mean (S.D.)

3.66 (1.52)

Very little

1.01

little

7.71

sufficient

23.11

69

high

36.63

very high

31.54

Mean (S.D.)

3.57 (1.39)

Table B.5: The influence of the respondents’ socio-demographic background on the perceived supply of the cultural ecosystem
services. Note: B = coefficient, SE = standard error, OR = Odds ratio. Significance level market as * at a level of p ≤ 0.05.

Intercept

Recreational activities

Aesthetic beauty

Spirituality

Cultural heritage

B(SE)

OR

B(SE)

OR

B(SE)

OR

B(SE)

OR

1.65 (1.18)

5.20

2.17(1.69)

8.76

1.12 (0.98)

3.09

1.39(0.99)

4.03

-0.21 (0.27)

0.81

-0.45 (0.43)

0.64

0.04(0.24)

1.04

-0.23(0.26)

0.79

Socio demographic characters
Gender
Male
Female

-

-

-

-

-

-

-

-

Age
18-25

0.33 (0.39)

1.39

-0.09 (0.63)

0.91

-0.41(0.35)

0.66

0.34(0.39)

1.44

26-35

0.37 (0.39)

1.44

0.92 (0.65)

2.51

-0.42(0.35)

0.65

-0.05(0.38)

0.95

36-45

-0.13 (0.35)

0.87

0.44 (0.56)

1.55

-0.33(0.34)

0.72

0.05(0.36)

1.05

46-55

-

-

-

-

-

-

-

-

Russian

0.57 (0.41)

1.72

-0.54 (0.72)

0.58

-0.05(0.38)

0.95

0.14(0.41)

0.87

Uzbek

0.64 (0.30)

1.86*

-0.51 (0.55)

0.60

-0.08(0.27)

0.92

-0.04(0.31)

1.04

Nationality

English

-0.20 (0.69)

0.82

-0.51 (1.21)

0.60

-0.22(0.69)

0.80

0.33(0.86)

1.37

Others

-

-

-

-

-

-

-

-

Lower secondary school

-0.64 (0.96)

0.53

-0.59 (1.29)

0.54

0.10(0.96)

1.10

21.34(32440.2)

0.00

Upper secondary school

-0.11 (0.29)

0.89

0.87 (0.49)

2.39*

0.09(0.26)

0.91

-0.30(0.29)

0.73

-

-

-

Education level

University
Environmental behaviour
Environmental education
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-

-

-

-

-

No

-0.14 (0.83)

1.15

-1.39 (1.33)

0.25

0.02(0.74)

1.02

0.46(0.85)

1.59

Low

0.21 (0.53)

0.81

-0.27 (0.84)

0.76

0.12(0.46)

1.13

0.29(0.48)

1.34

Enough

0.28 (0.48)

0.76

-0.42 (0.76)

0.65

-0.14(0.40)

0.87

0.53(0.42)

1.69

Good
Membership of environmental
organization
No

-0.30 (0.79)

0.74

-0.38 (1.04)

0.69

0.20 (0.67)

1.22

-0.74(0.64)

Yes

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0.48

Experience with the landscape
Stays in UCNNP
Never before

-0.70 (0.98)

0.49

0.89 (1.38)

2.43

0.12(0.82)

1.13

-0.58(0.82)

0.55

Sometimes

-0.77 (0.98)

0.46

0.52 (1.38)

1.69

-0.04(0.83)

1.04

-0.29(0.82)

0.75

Often

-0.42 (1.03)

0.66

1.05 (1.52)

2.86

0.12(0.89)

1.12

-0.38(0.89)

0.68

-

-

-

-

-

Very often

71

-

-

-

