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Abstract: This article describes Ulytau National Park, its natural features, and unique attractions. The goal of this study is to create a
favorable environment for using innovative technologies to discover historical sites and improve the tourism experience. It is
necessary to focus on creating more sustainable and innovative solutions by considering the changing demands and expectations of
tourists. This helps to improve the quality of services, develop more efficient tourist routes, meet the needs of eco-friendly tourism,
and promote sustainable development in this sphere. In this case, GIS methodology provides a useful and systematic approach to
work with geodata for decision-making, analysis, and visualization of spatial information. Using GIS maps in ecotourism contributes
to creating more optimal and exciting routes, improving infrastructure, and providing more informative services for tourists. The
integration of GIS technologies in tourism management not only enhances visitor experiences but also supports effective resource
planning and environmental conservation within the national park. The study analysis provides recommendations for public and
private organizations and travel agencies on using GIS technologies to achieve sustainable development in ecotourism. Constructed
GIS maps give information about the park’s territory, the location of main objects and routes, which improves the awareness and
orientation of tourists. The study highlights the importance of integrating GIS technologies with strategic planning, infrastructure
development, and continuous monitoring to enhance the effectiveness of tourist routes and promote sustainable regional tourism. By
applying cluster analysis, the study identified optimal routes and facilitated more efficient management of tourist flows. Additionally,
GIS maps created during the study contribute to improved accessibility, providing tourists with up-to-date information on attractions,
routes, and services. The findings demonstrate that GIS-based solutions can optimize the overall tourism experience, leading to more
sustainable tourism practices and better resource management. The research showed that integrating data from multiple sources,
including GPS devices and satellite images, allows for accurate mapping and route planning. This experience reveals new
perspectives in tourist navigation, discovery, and obtaining information about historical sites and main tourist attractions.

Keywords: specially protected natural parks, tourist routes, GIS-map, cultural and historical objects, Ulytau, interactive
technologies

* * * * * *

INTRODUCTION

Nowadays tourism is considered as one of the dynamically developed spheres of economy, which contributes to
create new working areas, attract investments, and improve quality of local citizens’ lives. The tourism industry growth
requires constant improvement and innovations, moreover, sets new challenges for countries and recreational areas
(Khan et al., 2020, Zharkenova et al., 2023). The use of modern technologies in the field of geoinformation systems
(GIS) is considered as one of the key aspects of innovative tourism development. Particularly, the creation of GIS maps
plays a vital role in improving the tourist experience and integrating national parks into world tourism (Johnson, 1990).
Geoinformation systems are powerful tools for analyzing, presenting, and processing spatial data. This article uses GIS
to monitor and develop tourist routes in Ulytau National Park. Exploring the area and its attractions is crucial. GIS
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played a decisive role in the spatial analysis and development of the proposed maps. By analyzing spatial data, these
maps can be used to develop different types of tourism, including ecological tourism.

Ecotourism focuses on sustainability, minimizing the negative impacts on the environment and creating positive
interactions between tourism, nature, and culture. Additionally, ecotourism strives to maintain a balance between meeting
the needs of tourists and preserving valuable natural resources for future generations (Bjork, 2000). In the future, separate
ecological maps will be developed using GIS. In this case, sustainable and environmentally responsible tourism, which is
based on the use of innovative technologies and GIS maps development, can contribute to the conservation of natural and
cultural resources of the region and helps to create favorable conditions for tourism experiences.

Because of that, a new state national natural park named “Ulytau" was opened in Ulytau region in 2021. All lands of the
state forest fund of the Ulytau district included in the State Administration were transferred to the category of lands of
specially protected natural areas: Ulytau’s land (20.911 thousand hectares), Arganat’s land (33.358 thousand hectares) and
three forest blocks located in south of the existing reserve with a total area of about 4.647 thousand hectares. Thus, the area
of the national park is about 58.912 thousand hectares. The main goal of this study is to attract tourists to Ulytau region by
creating strategic development programs for tourism in the Ulytau Natural Park, design tourist routes maps and navigation
applications, as well as cooperation between government agencies, local authorities and communities, ecological
organizations, and commercial structures to create a sustainable tourism industry.

On the territory of Ulytau district there are more than 700 historical monuments, 282 of them are included in the
historical and cultural map of the Ulytau museum fund. Such historical monuments as Zhoshy Khan (XII century), Alasha
Khan, Dombauyl, Baskamyr, Ayakkamyr, dating back to the VIII-XIII centuries BC, Altynshoky (XII century), Khan
Ordasy (XV century), Erden, Edyge, Khan Ordasy, mausoleum of Sandybay have global significance. Every year, more
than 30 thousand people with tourism and pilgrimage purposes visit Ulytau’s main historical and holy places.

Nowadays historical and cultural sites of the region are under the management and protection of the national historical-
cultural and natural reserve-museum “Ulytau,” which practically coordinates all types of tourism activities in the territory
of the Ulytau natural park. Furthermore, the strategic program for the development of ecotourism with an emphasis on
unique sacred, natural, and cultural sites is gradually beginning to be implemented in Ulytau Nature Reserve. For the
further development of ecotourism in the analyzed region, there was specially opened the Ulytau Visit Center, which
provides information about tourist services, individual and group tours, expeditions, excursions, and organizes cultural and
entertainment programs. Ulytau Visit Center is a complex facility that includes an administrative building with an area of
926.5 m2 and a dormitory with a gallery of 570.9 m2. The administrative building design includes two floors, including
various functional areas: foyer, information rooms, conference room, lecture hall, catering equipment, and laundry. The
dormitory has living rooms with a bathroom and shower. In addition, there have been created a guide and map-scheme
based on Google Maps with a description of sacred places for Ulytau region. The Google Earth system has been
supplemented with the first time photographed from the air 3D models of Ulytau historical and cultural monuments. Mount
Akmeshit in Ulytau was included in the list of 100 national sacred sites in Kazakhstan (Shuptar, 2016). Mapping plays a
significant role in the development and promotion of ecotourism routes in modern conditions (Thecla & Odum, 2014). This
allows to facilitate the work of travel agencies, which provide services and organize tours in open nature, also significantly
increases the awareness of tourists about the travel area. In this study, the authors attempt to answer the following questions:

- what is the role of GIS technology and mapping in designing ecotourism routes?

- what elements of the territory can be mapped for ecotourism development?

- how is it possible to build ecotourism routes in the locality by considering the algorithm of tourist behavior and the
features of existing objects on the ground?

To answer the questions above, the main characteristics of the Ulytau State National Natural Park and features of
attractive objects within the park’s boundaries were studied from ecotourism point of view.

Analysis of literary sources shows the possibilities of using GIS technology, especially when compiling thematic maps
of various natures. The purpose of this work is to develop a tourist route using the GIS program, taking into account the
features of the natural national park. The main characteristics of the Ulytau State National Natural Park, as well as the
features of attractive objects within the park for the development of ecological tourism, are necessary to develop ecological
routes. During the study, four routes were created, and all routes were tested taking into account the passage and time and
historical and cultural sites were indicated. The route was developed using the ArcGIS program to develop tourist routes in
the studied territory, we applied the methodology of using map compilation.

LITERATURE REVIEW

Ecotourism and nature conservation are closely related and are considered as the important concepts in the field of
environmental protection. The development of tourism in the region, especially of the ecotourism, has a good perspective
(Sagatbayev et al., 2019). Ecotourism is represented itself by the visit to natural areas with the aim of not only enjoying
their beauty, but also of bringing benefits to the population and the environment. The interconnection between ecotourism
and the nature is dynamic and one of the relevant subjects of debates in theory and practice. Ecotourism contributes to
education and culture in nature conservation, attracts ecotourists and stimulates local economic development (Ghoddousi,
et al., 2018). It can change people's attitudes and behavior towards nature protection and can help countries to reduce their
dependence on natural resources. In some countries it is assumed that ecotourism is one neoliberal conservation tools,
which provides opportunities for local participation in decision-making and benefit-sharing process. Local communities can
develop businesses to preserve the environment and develop a green economy.
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Tourism is considered to be one of the most active and important industry in many countries and plays a vital role by
contributing to the economy of many developing countries (Akbar et al., 2020). Tourism is a socio-economic activity
associated with a specific space where tourism events and activities are provided. In this context, maps become a valuable
tool for various stakeholders, including tourists, managers, route planners, economic indicators analysts and others. Maps
play a key role in navigation, planning and providing information related to various purposes of tourism.

Literary research sources of lakes of Western, Northern, and Central Kazakhstan are analyzed. The study area has
excellent opportunities for the development of certain types of tourism (Azbantayeva et al., 2022).

Travelers often rely on maps to navigate their travels and plan routes. GIS plays a significant role in satisfaction
increasing needs for reliable and accurate data for transportation models and forecast. Due to the constant expansion and
intensive dynamic development of cities, the ability of a person to control changes in the environment has decreased
(Issakov et al., 2022). GIS allows tourists to create and display spatial data on a map, integrate different layers of
information and provide convenient tools in analyzing and decision-making processes. Because of that travelers receive up-
to-date information about main tourist attractions, geographic features, accommodation, and other crucial factors needed in
planning routes and trips. Mobile GIS applications help, which allow you to quickly navigate and navigate the terrain of
unfamiliar places, and contain complete, accurate, geo — information about geographical, tourist and local lore objects
(Issakov et al., 2022). Thus, GIS plays a key role in ensuring the accuracy and efficiency of navigation and travel planning.

Google Earth Map and Flash version are the most popular tools with elevated level of interactivity, which gives users
the opportunity to cooperate with geographic information. Google Earth provides a 3D model of the Earth with access to
satellite imagery, maps, and 3D city models. The Flash version allows users to create and view animated and interactive
maps. These tools help tourists to better understand and comprehend geographic information more effectively, providing
more vivid and visual representations of places and objects (Hanyoung & Ulrike, 2010). They play a vital role in creating
more interactive and memorable visual images for a deeper understanding of location and space.

Nowadays tourists are mostly relying on interactive technologies in the process of planning the trips. Interactive
interaction is a key moment in tourism, and information technology plays a key role in the development of this industry.
Technologies make it possible to meet the needs of tourists and service providers, demonstrate the high quality of tourism
products (Bilgihan et al., 2014). Using information technology simplifies the interaction between tourist attractions
managers and tourists, create convenient opportunities for exchanging information and satisfy the needs of tourists.

Brokou et al. (2021) considered GIS as an interactive platform that meets the information needs of tourists. Tourists
widely use online GIS maps to find the location of tourist sites, calculate distances, and navigation. GIS plays a key role in
tourism management by providing data collection, storage, processing, and spatial analysis functions [Wei, 2012]. Using
the functionality of contemporary instrumental GIS and interpretation algorithms, the indicators of productivity of
geosystems and anthropogenic transformation are determined (Sagatbayev et al., 2019). As an integral means of
transformation, spatial information maps help destination managers to provide detailed information and map-based
guides based on cartographic objects (Eboy, 2017). Creating informative and meaningful tourist maps is challenging for
cartographers. Salomédo Graca & Fiori (2015) emphasized that, planning maps are developed by tourism management
organizations, while guide maps are used for tourist navigation. One of the relevant problems is the static nature of the
maps, their absence of reflection on the local characteristics and potential of tourist destinations. Tourists do not have
enough information about the local community, cultural heritage protection and tourism development. Maps of remote
regions do not provide sufficient information about landscapes and natural objects. According to Ghorbanzadeh et al.
(2019), mapping should be informative, accessible, and understandable to ensure better interaction and understanding
among tourists. Tourist maps are often created without the input of cartographers and are based on subjective
preferences. Furthermore, many tourist maps are not critically evaluated and evaluated based on cartographic principles.
The lack of a professional view of cartographers can affect the content and quality of the map (Boers & Cottrell, 2007).

Finally, maps can be useful tools for tourists. Tourist geo sites are landscapes or places on Earth that have historical,
natural, or cultural significance and becoming increasingly interesting for tourists (Achmad et al., 2020). Geo sites may
include geological formations, archaeological finds, natural landmarks, cultural monuments, or architectural sites. Tourists
visit geo sites to explore unique natural and cultural aspects, gain educational or aesthetic satisfaction, and deepen
connections with local traditions and history (Krishna et al., 2016). The development of special geo sites for tourists usually
involves creating information panels, tourist routes and conducting excursions for educational and entertaining experiences.

Geo-data and GIS in tourism can be used to create interactive maps of tourist destinations, route planning, analyze
tourism infrastructure, forecast demand for tourism services and manage tourism resources.

Wulung et al. (2020) identified that due to GIS and geodata, it is possible to create intelligent solutions and
information systems that ensure effective management and development of tourism. Geological and geomorphological
sites stimulate the development of ecological and cultural tourism, attract tourists from different countries and contribute
to the development of local communities. One potential tourist attraction that has not been effectively managed is the
Benteng Alla in Enrekang District, South Sulawesi. Bulan (2021) considers that the area has not been responsibly
managed, and the local community is unable to provide sufficient information about its history and geological aspects.
In this regard visitors cannot fully understand or interpret the features of the landscape.

The development of the Benteng Alla geosite as a tourist destination is conducted by visualizing the landscape of the
area and describing its socio-cultural objects (Parent, 2020). Ethnographic mapping is used in the geosite designing
process, which allows to collect spatial (maps) and textual (descriptions) information. Ethnographic mapping represents
the places where the activities and locations of individuals or groups are located (Wainwright & Bryan, 2009).

212



Innovative Technologies to Improve Tourism Experience in National Parks: Development of Gis Maps and their Value

According to Tripathi et al. (2010), it plays a key role in the study of geographical areas and provides current
information about changes in social structure, networks, and social demography. Ethnographic mapping is important for
studying geographic areas and providing the latest information about social change and the society demographics (Oliver-
Velez et al., 2002). Conversely, it has been found that millennials tend to prefer travel with cultural experiences (Xu et al.,
2022). Millennials represent a massive portion of the business travel. They are mostly interested in authenticity, self-
development, and sustainability (Sofronov, 2018). In compliance with Pramono et al. (2020), millennials were born into the
digital age and always rely on internal technology in every aspect of their lives. Travel enhancement comes from visiting
various local attractions. Millennials seek cultural immersion and want to experience local features with specific
information about available tourist attractions (Ershad & Ali, 2020). Regarding this, there are needed visualization and
deeper information support for travel planning. The main emphasis in researching the Ulytau Natural Park was on
developing tourist routes maps of cultural, historical, natural sites, mining, and metallurgical sites of the 5" century BC,
when metallurgical production began to develop in Kazakhstan. The study of geographical and ethnographic objects made
it possible to imagine the space and specify tourist destinations more clearly. Jovanovic & Njegus (2008) presented GIS
in their article as a management and marketing planning system in tourism and examined the benefits and potential of
using GIS to improve tourism operations and decision making. Additionally, the article describes the collection and
analysis of spatial data, visualization techniques, and tools used to manage and optimize tourism resources.

Considering the economic, social, and environmental requirements of sustainable development, decision-making in
tourism development and planning is becoming an increasingly complex study. GIS can be used as a powerful tool to
achieve this sustainability. GIS allows to explore spatial data, assess impacts, and model different scenarios. They help to
analyze conflicts, make decisions, and integrate sustainable development principles into planning tourism projects. More
accurate environmental impact assessments and access to integrated data tools improve the planning process. The process
of using GIS in tourism continues to evolve, particularly in the UK, where tourism organizations are making considerable
progress in integrating GIS and sustainable development (Bahaire et al., 1999). One of the directions for developing GIS
capabilities in decision support is the integration of maps with multi-criteria decision models.

Jankowski et al. (2001) proposed new prototype spatial decision support tools that highlight the role of maps as a
source of structure in multi-criteria spatial decision problems. In these tools, the role of the map goes beyond simply
displaying the geographic decision space and the results of multi-criteria assessment. Maps become a “visual index”
through which the user organizes decision options, assigns priorities to decision criteria, and enriches the criterion result
space with heuristic knowledge derived from the map. As an additional means of structuring multi-criteria spatial
decision problems, an experimental use of intelligent data analysis can be presented to reduce problem dimensionality in
integrated form with dynamic maps and multi-criteria decision models. It is necessary to outline the future research
directions that focus on supporting map-based group decision making.

Chu et al. (2011) presented a study describing the process of development and implementation of this system. They
provided information in creating a convenient and efficient platform which allows tourists to access information about sites
and services through mobile devices using GIS and GPS technologies. Furthermore, their article gave details of developed
system, as well as the results of its application and an assessment of its effectiveness in providing tourism services.

Today, the development of a green economy - a new form of economy that considers the needs of the market, and is
based on traditional industry and strives to achieve harmony between economic goals and environmental protection, has
become an important challenge for society. Green economy development is a key factor to achieve sustainable and
ecologically responsible development and ensure well-being for a long-term period.

Chen (2023) discussed various aspects of tourism impact on residents, who live in natural parks areas, and possibilities
of improving their quality of life. However, the author notes that issues of tourism quality are rarely discussed, and
ecotourism in these areas does not receive sufficient attention due to the lack of ways to develop and protect the
environment. Finally, the author calls for further research and development of ecotourism in these areas in accordance with
the principles of green economy to achieve sustainable development and environmental protection.

Clifton & Benson (2006) identified the challenges of planning sustainable ecotourism in developing countries. In this
case limited industry development, the impact of political events, matching ecotourism with the local environment, and the
motivations of exploratory ecotourists were considered as main aspects of the study. These results have important
implications for planning and management in the tourism industry. Fatemeh et al. (2020) explored the assessment of
ecotourism development using the FUZZY-OWA scenario approach and combined methods such as renewable linguistic
quantifier (RLQ), fuzzy logic and environmental factors. They investigated applying an integrated approach to determine
optimal ecotourism development strategies and make informed decisions that promote sustainable development and
ecotourism benefits. Based on the findings, it can be concluded that the OWA method has enormous potential for modeling
complex decision-making problems due to a new concept in this method called “order weights.”

Sintayehu & Raminder (2020) examined the relationship between ecotourism and biodiversity conservation in Bale Gebele
National Park, Ethiopia. The results showed that while ecotourism development and conservation may be conceptually
positively linked, in practice conflicts arise due to issues such as lack of awareness and education, limited community
participation, uneven distribution of benefits and costs, lack of sustainable financing and ecological concerns. Urgent policy
intervention is required to address these issues and realize sustainable development of ecotourism and nature conservation.

Fadillah et al. (2021) reviewed ecotourism literature over the last five years (2015-2020) from the Scopus database by
using the PRISMA report framework to explain the selection process. The study identified that ecotourism promotes
environmental protection, generates economic growth, and conserves natural resources without harming flora and fauna.
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Additionally, it was described a growing trend of ecotourism, which can be effectively promoted through social networks
and innovative technologies to achieve environmental sustainability. Aldi & Heidi (2021) concluded that the question of
whether sustainable tourism is necessary for the local community raises a variety of views in the context of a study in the
Koomodo Nature Reserve in Indonesia. This indicates the complexity and multifaceted nature of the problem in this region.
A critical analysis of the transition to an ecotourism-based economy has identified several failures in achieving sustainable
development goals. However, further research and collaboration among various stakeholders are key aspects in addressing
this issue positively and developing effective tourism policies that consider multiple views and interests.

Roque et al. (2021) noted that there is a lack of researchers and managers who participate in the integration of tourism
and ecosystem services into the environmental planning process in Brasilia. This limitation leads to insufficient
development of this theme. In addition, the lack of adequate ecological planning poses a risk to developing countries,
which are subject to severe environmental and demographic pressures. Incorporating an ecosystem services perspective
into planning is particularly important because it highlights the importance of natural resource conservation for local
economic development, which is an integral part of sustainable development.

Oh et al. (2019) demonstrated the importance of developing tourist routes and identified three main factors influencing
visitor satisfaction and behavior: the quality of the proposed tourist routes, the provision of information and landmarks, and
the availability of services such as campsites, cottages, and picnic areas. The development of tourist routes requires costs
for their creation and maintenance, information support, management, and land resources.

Aliyeva et al. (2019) applied the approaches of arithmetic (calculated) and multivariate regression modeling of the
integral efficiency of tourism, the results showed that allow the approach to be transferred and applied to other regions of
Kazakhstan. In the article, GIS technology was used in the development of maps for compiling a tourist cluster.

Duan et al. (2024) found that the critical areas of ecosystem service functioning, ecological vulnerability, and ecosystem
integrity exhibited cross-border contiguity characteristics. In addition, the spatial distribution pattern of priority
conservation areas in the Altai Mountains was revealed through weighted overlap analysis. Zhensikbayeva et al. (2024)
conducted that the results of the study propose specialized and multi-thematic routes connecting the main natural and
cultural attractions of the main recreation areas for international and domestic tourists, as well as for educational and
educational field programs and research trips. The study of the territorial and recreational potential of a mountainous region
has its characteristics, since, compared with plain territories, its knowledge is insufficient. Analysis of literary sources
shows the possibilities of using GIS technology, especially when compiling thematic maps of various natures. When
developing tourist routes in the studied territory, we applied the methodology of using map compilation.

METHODOLOGY

The research group sets the following objectives:

- creation and development of geospatial maps that contain information about the territory, location of attractions,
routes, infrastructure. GIS maps can be presented in various scales and formats, their goal is to provide accessible and
visual information for tourists and specialists;

- determining the most suitable routes for travelers, considering several factors such as nature, attractions, level of
difficulty and accessibility. Creating routes that satisfy the needs and preferences of tourists in the best way, as well as
control and manage tourist flows;

- using GIS tools to analyze data on tourist flow, their activity and behavior, identify trends, forecast demand, determine
popular destinations, and discover factors influencing tourism activity;

- GIS application and study tourist routes to implement sustainable tourism planning and development. Assessing the
environmental impact of tourism, addressing community needs, managing, and allocating resources, and taking measures
for sustainable development of tourism industry.

Calderdn-Puerta & Arcila-Garrido (2020) noted the importance of developing tourist routes according to tourists'
preferences, providing information about attractions, helping and orientation in the area, as well as creating opportunities
for participation in active recreation and living close to nature. Within the framework of this work, the issues of developing
tourist routes and creating GIS maps in Ulytau Natural Park ecotourism development were studied in accordance with the
field research work. Field research involved first source data collection such as observations, interviews with residents and
experts, questionnaires, and collecting geographic information on site. In the process of exploring difficult routes,
researchers used geolocation devices (GPS), trackers or mobile devices with applications to record routes, measure
distances and take notes about cultural and historical sites and attractions.

These studies provided an in-depth understanding of location, natural resources, cultural and historical sites and
attractions, potential barriers to develop tourist routes. In the process of designing GIS maps and tourist routes, programs,
and applications for processing geographic data, which provide the ability to create detailed maps, spatial analysis, and
modeling were used (GIS applications ArcGIS, QGIS, Google Earth). Detailed maps with tourist routes, information about
attractions and other principal factors to help develop tourism in the analyzed area were created (Barchukov, 2008).

The database of Ulytau Natural Park’s tourism activities monitoring system was structured and it represents a
systematic set of tourist routes (Figure 1). A cluster analysis algorithm was used to determine the optimal location of
interest points on the map tourist routes on a GIS map, helped easier navigation and provided useful information for
tourists in the Ulytau Natural Park. Satellite images, topographic maps, GIS data, photo materials, field research data,
archival materials, and resident information were used to determine data sources. Data was entered into the GIS system,
and coordinates were entered for subsequent processing and visualization of the tourist route.
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Thus, the basis for maps was created using the GIS system and ready-made topographic maps. In the future, they will
be used to create complex tourist maps of the national park's territory.

Region
[ Zhanaarka distric
Ulytau district

Zhezkazgan city
Karazhal city

Satpayev city

eSatpayev
oZRey

Figure 1. Ulytau region (Source: The figure was constructed by authors based on the ARGIS program)

RESULTS AND DISCUSSION

1. Case State National Natural Park "Ulytau"

Nowadays, protected natural areas in Kazakhstan are represented by 122 objects. The data is given in Table 1. It can
be seen from the Table 1 that the largest number of protected areas are natural reserves (zoological -32). They are
followed by state national natural parks (14) and state nature reserves (10). The smallest number of objects in the table
are natural reserves (complex - 7) and state protected areas (7). The total area of protected natural areas is 12,782.7
thousand hectares. The largest territory is occupied by state protected areas (4392.5 thousand hectares) and regional
natural parks (8217.13 thousand hectares), natural reserves (zoological - 4362.8 thousand hectares) and state national
natural parks (2667.37 thousand hectares). Natural reserves (botanical - 155.7 thousand hectares) and natural
monuments (6.5 thousand hectares) have the smallest area. There is a considerable number and territory of protected
natural areas in Kazakhstan, which shows a high attention to the conservation of country's biodiversity and natural
resources. These areas play a vital role in maintaining environmental sustainability and providing habitats for many
species of flora and fauna. Additionally, they play a crucial role in the development of ecotourism and environmental
education and turning Kazakhstan to an attractive country for tourists and nature researchers.

Table 1. Areas of Specially Protected Natural Areas and their number

The name of Specially Protected Natural Areas Number Avrea, thousand hectares

State nature reserves 10 1613.7
State national natural parks 14 2667.37
Nature reserves (zoological) 32 4362.8
Nature reserves (complex) 7 1713.7

Natural reserves (botanical) 10 155.7

Natural Monuments 27 6.5

State protected areas 5 4392.5
Reserves 7 3122.1
Regional natural parks 10 8217.13
Total 122 12782.7

Note - Specially protected natural areas (Tourism Map of the Republic of Kazakhstan, 2021)

The creation of a new integrated reserve made it possible to ensure the protection of wild ungulate pastures, the
preservation of unique plant communities, nesting sites of predator birds’ rare species, as well as the connection and
integrity of all protected areas (including natural park clusters) and, as a result, a sufficient size of the protected area to
preserve ecosystems. In the future it could be possible to restore the argali population in Ulytau.

Ulytau region has an immense potential to develop ethno-tourism (Mukatova et al., 2022). Ulytau offers many
amazing attractions that reflect its rich history: Zhoshy Khan mausoleum (12th century), Alasha Khan, Dombaul,
Baskamyr, Ayakkamyr, dating back to the 8" -13" centuries B.C., Altynshoky (XII century), Khan Ordasy (15"
century), Erden, Edyge, Khan Ordasy, Bolgan Ana, and all of them have their own unique history and importance for
Kazakh culture. These monuments are witnesses of regional rich history and offer fascinating opportunities to study and
understand the past. The most popular historical sites of Ulytau are given in Figure 2.
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(b)

() ™ T € . i i (d)
Figure 2. Historical and cultural objects in the State national natural park "Ulytau" a - Zhoshy Khan mausoleum, b — Alasha Khan
mausoleum, ¢ — Dombauyl mausoleum, d — Edyge peak Note: photo based on the results from field research (Source: The authors)

Ulytau Nature Park offers unique opportunities to explore historical monuments, such as fortification structures,
mausoleums and cities that were left as a legacy of powerful empire of the Golden Horde. Examples of such sites include
the mausoleum of Zhoshy Khan and the site of Baskamyr. These cultural and historical sites are significant places that
allow tourists to immerse themselves in the history and culture of the Golden Horde. In addition, Ulytau Nature Park has
natural attractions and scenic spots to offer, including unique landscapes that can create a variety of experiences for
tourists. Nowadays new for ecotourism strategy, which connected to natural and cultural features is developing in Ulytau
and is actively involving researchers and experts from various organizations.

A recreational structure with analysis of recreational load on tourist routes and determination of various tourism types
of optimal placement is considered as one of the main development goals. Regulating tourist flow and determining their
accommodation are becoming key factors in ensuring the sustainable development of tourism activity. It is important to
provide protective measures for sensitive areas and identify the optimal number of visitors for each location.

Due to these, a special Visit Center, which provides information services, organizes excursions and entertainment
programs, was opened in Ulytau. It is necessary to develop tourism infrastructure, routes and centers considering
environmental sustainability and maximum use of renewable resources. Furthermore, the involvement of the locals in
ecotourism development, offering trainings and opportunities for cultural, gastronomic, and agricultural activities are
important. This process of ecotourism development will contribute to the conservation of biodiversity and cultural values
and will provide new economic opportunities for the residents. Additionally, the principles of waste minimization and the
use of environmentally friendly technologies are vital. Mukatova et al. (2024) analyzed residents’ attitude towards ethno-
tourism development in Ulytau, and identified positive connection between locals’ innovativeness, economic, social, and
environmental conditions to sustainable development of ethno-tourism.

Ulytau Nature Park has enormous potential for tourism development, especially its cultural and historical types.
Cultural and historical sites associated with the Golden Horde attract the attention of tourists interested in history and
archeology, as well as those who want to immerse themselves in the rich cultural heritage of the past. Tour routes
developed by researchers provide an opportunity to get acquainted with the cultural and historical sights of the Golden
Horde, including mausoleums, fortifications, and cities. The development of tourism in the Ulytau Nature Park has some
problems. Some sites are in remote areas without access to the Internet or paved roads, which makes travel difficult for
tourists. An infusion of investment to create and develop the necessary infrastructure, cooperation between government
agencies, local authorities, environmental organizations, and commercial enterprises are required for the successful tourism
development in Ulytau Nature Park. It is also important to consider the target audience who strives for extreme tourism and
create conditions for a comfortable and safe trip. The developed map of tourist routes, combining geographic information
and mobile navigation, will help visitors easily orient and navigate in the park territory. One of the main aspects of
ecotourism development in Ulytau Nature Park is the creation and development of infrastructure that allows visitors to fully
enjoy natural and cultural attractions. This includes the creation of well-marked hiking trails and routes, the placement of
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information signs, the creation of observation platforms and other facilities that ensure safety and comfort for tourists. At
the same time, it is necessary to pay attention on the upbringing and education of local communities and tourists. It is
important to develop ecological awareness and eco-ethical behavior to ensure the conservation of park’s unique natural
resources for many years. Additionally, it is important to conduct marketing research and promote Ulytau Nature Park as a
tourist destination. This includes creating a website with information about the park, using social networks and other online
platforms, participating in tourism exhibitions, and collaborating with tour operators and agencies.

2. GIS technology and mapping the area

Geoinformation mapping is based on the use of geoinformation technologies and databases with geographical
knowledge, such as geological, environmental, socio-economic and others. It consists of an automated process for
compiling maps and using modern geographic information tools and methods. One of the main tasks of geographic
information mapping is the creation of digital map models to use for practical and scientific reasons. Digital models created
at the stage of geoinformation mapping are a crucial tool for research in the field of geoinformatics. The geographic
information system was used in the process of developing tourist routes maps, which support the following types of work:

1. Type of Geodatabase: GIS is a spatial database containing datasets that represent geographic information in the
context of the overall GIS data model (vector features, rasters, topology, networks, etc.)

2. Type of geovisualization: GIS is a set of smart and other types of maps that show spatial features and relationships
between objects on the earth's surface. Based on that, several types of maps can be constructed, and they can be used as
“windows into a database” to support queries, analysis, and information editing.

3. Type of Geoprocessing: GIS is a set of tools for obtaining new geographic data sets from existing data sets. Spatial
data processing (geoprocessing) functions extract information from existing datasets, apply analytical functions to them,
and write the results into new derived datasets. In ArcGIS software, these three types of GIS are represented by a catalog
(GIS as a collection of geodata sets), a map (GIS as a smart map view), and a toolbox (GIS as a set of tools for processing
spatial data). All of them are integral components of a complete GIS and are used to a greater or lesser extent in all GIS
applications (Wei, 2012). The study of Ulytau Natural Park emphasized the tourist routes developing maps in connection to
cultural, historical, and natural sites (Figure 3). Nowadays, the Ulytau Nature Park is represented by cultural and historical
sites of the Golden Horde. The great empire’s heritage attracts the attention of tourists interested in history and archeology,
as well as those who want to get acquainted with the rich cultural traditions and legacy of this time.

&

% A
0 8 000 16 000 km A \ N ()
' 1 J N —
\
£ ~—_
A ~—lake Barakol )
/
\ lake Ashykol
7 C )
; Lg{/ \ /[ lake Burshiktykol
\ Yiake Kurkol(
i
bl { =
{ \
Jb \ gt
}/ ) lake Eosna'}\ia‘ /
/ ¥ \% (
oz / // 7 f;‘, J
g A A / / g
\ / A A e
N B - i o T ka9
% ¢ /_f\\‘ N : ]
™\ \

e ‘Eb:@r«.s,w
J X 1
- AN ~ )
\ Uigtau (
o ——  \

. \ il i X , )
RN s OAiyr‘tauﬂ‘ - ; -
o\ Y :;f

o N (S \ 5

Gl o ST A AT &/

N~ 4

&
L\ A Legend
= ) - ( Rivers
‘\ \\ /) Lakes

: / \ \ 4 @ Settlements

(shagyry |~ RS SNNP Ulytau

Ulytau-Arganat reserve

\ . \ [ |
X Y |

Figure 3. Map of the State National Natural Park "Ulytau™ (Source: The figure was constructed by authors based on the ARGIS program)

To facilitate access to information for tourists about the cultural and historical sites of the Golden Horde and their
movement within the park, a group of scientists undertook research work to study tourist routes of natural and historical
significance. During the field research, photo fixation of cultural, historical, and natural objects was taken.
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Based on the studied territory of more than 1000 km, there have been compiled 4 tourist routes, which can be
economically beneficial for local community and territorial authorities. Field research shows that the analyzed objects are
mostly located in hard-to-reach areas where there is no Internet connection and paved roads. In creating strategy for the
development of the Ulytau Natural Park, it is necessary to consider the target audience that strives for extreme tourism and
can travel to places of cultural and historical significance by jeep. The developed map of tourist routes using the ArcGIS,
special GIS application, will allow tourists to access mobile navigation and use the developed map to explore and freely
move between various cultural and historical attractions. During the study of Ulytau village territory, natural and historical
objects that can be attractive for the tourist community were identified. Ulytau is an administrative district, which has basic
infrastructure, including hotels, visitor center, communications, post office, Internet connection, road, cultural and
historical attractions. Cultural and historical objects located in distinct parts of Ulytau Natural Park and are presented in the
village of Ulytau as monuments associated with spiritual shrines, batyrs (knights in Kazakh) and ethnic villages. The map
of attractions in Ulytau village developed by the research group is presented in Figure 4.

/

. Tourist attractions === Route trajectory - State organizations = River
1 "Tanbaly tas" Park 6 Ethnic village A Akimat of Ulytauregion S  School Steppearea [l Park
2 Alley "Bes Arys" 7 Visit center Pt Post HS House of Culture Il Forest area B Grass
3 Monument to Ketbuga 8 Healing spring "Gulsara Ana" P  Police [ Residential buildings I Mountain mass
4 Fortification from the Bronze Age 9 Aulietau H Hospital — Read B Foothill
5 Monument to Asan Kaygy Sp Sports organizations Forest-steppe

Figure 4. Ulytau village. Sightseeing objects (Source: The figure was constructed by authors based on the ARGIS program)

The development of tourism in this region can contribute to the creation of new working areas and economic
development of locals. It can also contribute to the preservation of historical monuments, since increased tourist flows
gives more opportunities for monuments’ conservation and restoration, as well as for their protection from destructive
factors (Baipakov, 1998). Consequently, the Golden Horde heritage sites play a significant role in world tourism
development, offering a unique combination of historical heritage, cultural wealth, and natural beauty. Their importance in
tourism sector connected to attracting the interest of tourists and creating opportunities for excursion routes development,
additionally, museums, hotels, and other enterprises can contribute to ecotourism and cultural tourism development.

3. Mapping ecotourism routes

In the process of field research, the research group developed GIS maps of 4 tourist routes based on the ARGIS
program.

Route 1: Zhezkazgan city -mausoleum of Zhoshy Khan — Dombauyl - mausoleum of Alasha Khan - Baskamyr
settlement - Ulytau village.

Route 2: Ulytau village - Aulie tau mountain - Khan Ordasy — Altynshoky - peak Edyge - Toktamys.Khan.

Route 3: Ulytau village - Zhezdy village - Karsakpay village - Baikonyr village (Battle of Bulanty).

Route 4: Zhezkazgan city - Terekti Aulie, Zhezkazgan city - Bolgan ana, Kulan ana.

218



Innovative Technologies to Improve Tourism Experience in National Parks: Development of Gis Maps and their Value

In creating tourist route, documents from Ulytau National Natural Park and other important sources of information were
analyzed: data from the Historical and Industrial Museum named after K.I. Satpayev of "Kazakhmys" corporation
(Zhezkazgan), Historical and Archaeological Museum with the exhibition hall "History of the Development of
Cosmonautics" (Zhezkazgan), Museum of the History of Mining and Smelting named after M. Toregeldin (Zhezdy),
House-Museum of Kanysh Satpayev (Karsakpay), Museum of Secondary School No. 17 (Baikonyr).

3.1. Route 1: Zhezkazgan city -mausoleum of Zhoshy Khan — Dombauyl - mausoleum of Alasha Khan -
Baskamyr settlement - Ulytau village

The mausoleum of Zhoshy Khan was mentioned firstly in the notes of Hafiz Tanysh (16™ century). An archaeological
expedition led by A. Margulan discovered two burials in the mausoleum in 1946. According to the assumption of scientists,
one of them belongs to Zhoshy Khan, the other to his eldest wife Bektumysh. Mausoleum of the Hunnic L)eriod Dombauyl
(5 km). One of the largest stone structures in Kazakhstan, built in the pre-Islamic period (8" — 9" centuries). The
mausoleum is a tall cone-shaped structure on a base which looks like a square. The Mausoleum of Alasha Khan (15 km),
erected in the first half of the 13" century, built from baked square bricks, and has a portal-dome structure. According to
popular legend, Alasha Khan was a fair, brave, and courageous leader of the Kazakh tribes. The mausoleum of Duzen
Sandybayuly was built in the mid of 19™ century (1863 — 1866) by the Kazakh master Seraly Elamanuly, ordered by major
feudal lord Erdyn over the grave of his brother Zhuzden. It is a poor copy of the Alasha Khan mausoleum. The mausoleum
was constructed from baked bricks on clay-adobe mortar. According to the stories, sheep's milk was added to bricks to make
them stronger in the process of constructing. This mausoleum has a cubic structure with a hemispherical dome (Figure 5).

Ulytau village

Mausoleum of Alasha Khan

ombauyl

Baskamyr settliement
viausoleum
Zhoshy Khan

Legend

o Dombauyl
e Zhezkazgan c.

o Baskamyr settlement

o Mausoleum of Alasha Khan
eMausoleum Zhoshy Khan 0510 20 30 40

(8§ m—
¢ Ulytau village pon Sveatiap (a3 km

Figure 5. Route 1 (Source: The figure was constructed by authors based on the ARGIS program, 2023)

hezkazgan

3.2. Route 2: Ulytau village - Aulie tau mountain - Khan Ordasy — Altynshoky - peak Edyge - Toktamys.Khan

Aulietau is a high peak located 2 kilometers west of Ulytau village. The height of this peak is 1133 meters above sea
level. It may take from 1 to 3 hours to reach the top and descend. According to legend, Aulietau has spiritual significance,
and the heaven and earth meet each other at this peak. Khan Ordasy is a reconstruction of camp from the Golden Horde,
which was designed and created to reflect the atmosphere and architectural style of that time. Khan Ordasy is a group of
buildings, including tents, yurts, and wooden buildings, made in the traditional style, which allows visitors to immerse
themselves in the spirit of historical period. Khan Ordasy also hosts various demonstrations and performances to showcase
the old occupations, crafts, and traditions of the Golden Horde. This place attracts both domestic and foreign tourists who
are interested in the history, architecture, and culture of this time. The mountainous upland of Altyn-shoky has historic and
natural significance and attracts the attention of tourists and researchers. It is known that Tamerlane (Amir Timur) ordered
the erection of a monument at the top of the hill during his military expedition. According to historical data, about 200
thousand soldiers were involved in this task, each of whom brought one stone to the top of the mountain (Bakytova &
Medeuova, 2023). The words of Tamerlane were immortalized on one of these stones: “I am, Amir Timur, have arrived on
the sacred land of Ulytau and am heading with my army on a great campaign against Tokhtamysh.”
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It is worth nothing to mention, that original stone is in the collection of the Hermitage in St. Petersburg (Figure 6).
Edyge Peak, located near the village of Ulytau (35 km), is a geographical feature with the highest point of the Ulytau
mountain range in Kazakhstan. At the top of this peak is the burial place of Tokhtamysh, the famous khan of the Golden
Horde. According to history, the mountain was named after Edyge after his death.

2 5 oL ‘ ) Y 2 2 e Y 2 ol e
Figure 6. The inscription of Tamerlane (Source: The authors)

Edyge was a contemporary of Tokhtamysh, who ruled the Golden Horde from 1380 to 1395. They became the founders
of the horde, named Nogai Horde, which dominated the territory from the Volga to the Ural. The name of Edyge became a
symbol of the founder of Nogai Horde in Kazakh, Karakalpak and Bashkirian folk tales and legends. In the “years of
unrest” between 1410 and 1412, Edyge lost his power in the Golden Horde, and in 1419 he was killed by the son of
Tokhtamysh, Kadyrberdy. His body was buried in the Ulytau Mountains, and there was installed a special tombstone. It
has become a tradition to call these place as “Edyge Mountain” and “Edyge Tomb.” Legends describe his courage,
intelligence, and wisdom. He was a respected hero and orator, who was always concerned about the welfare of his people and
defended his homeland from enemies. The route is given in Figure 7. Toktamys was the famous khan of the Golden Horde,
who reigned from 1379 to 1395. He belonged to the Zhoshy dynasty, one of the great branches of the Mongol Empire.
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Figure 7. Route 2 (Source: The figure was constructed by authors based on the ARGIS program)

Toktamys went through a long path of political ascension, was a powerful military leader and politician. He was known
for his wisdom and organizational skills. Under his leadership, the Golden Horde regained its power and stability after
previous conflicts and internal strife. The historical personality of Toktamys Khan can have a significant impact on the
development of tourism in Ulytau, as it provides an opportunity for in-depth study of the history, culture and heritage of the
Golden Horde and offers a huge amount of tourism opportunities (Zhanaidarov, 2008).

3.3. Route 3: Ulytau village - Zhezdy village - Karsakpay village - Baikonyr village (Battle of Bulanty)

Baikonyr village is known because of coal deposits discovery in Baikonyr tract, which gave the possibility to launch
coal mining from the beginning of the 20" century. Karsakpay village is famous for its rich ore deposits, additionally coal
mining and metallurgical industry are developed in this place. Zhezdy village is famous for its deposits of manganese ores.
It is an important center for their extraction and processing. The development of mining and metallurgical industries
connected Zhezkazgan city and three villages - Baikonyr, Karsakpay and Zhezdy, also turned them into centers for the
extraction of coal, manganese, and other valuable minerals. The quality of the ores is exceptionally high, which attracts
interest from investors and ensures the economic development of the region. This direction can be attractive to some types
of tourism development, such as mountain, industrial and historical. The historical significance of this area is associated
with the Battle of Bulanty. The battle took place in 1728 in the interfluve of the Bulanty (Baikonur) and Bileuti
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(Kalmakkyrgan) rivers. The Kazakhs attacked the Dzungars there. In honor of this battle, Bileuty River was renamed as
Kalmakkyrgan, which means “Place of Kalmyks death.” The route is given in Figure 8.
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Figure 8. Route 3 (Source: The figure was constructed by authors based on the ARGIS program)

3.4. Route 4: Zhezkazgan city - Terekti Aulie, Zhezkazgan city - Bolgan ana, Kulan ana

Route 4 can be interesting for tourists too (Figure 9). Terekti-Aulie is an archaeological complex located 90 km northeast
from Zhezkazgan city. The complex consists of petroglyphs, various artifacts, and attractions. Petroglyphs found in Terekti-
Aulie are stone images that were carved or scratched into the surface of rocks (Figure 10). One of the main themes there is
horse image, but there are also images of other animals such as bulls, goats, deer, snakes and cats of prey, chariots. In addition,
there are symbolic marks, holes, cup-shaped recesses, and geometric shapes that are part of this rich cultural heritage.
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Beautiful natural views and springs make Terekti-Aulie more attractive to tourists and explorers. This archaeological
complex contributes to the preservation and popularization of the cultural and historical heritage of Kazakhstan, and
stimulates interest in the study of ancient cultures and art. Cultural and historical sites Bolgan Ana and Kulan Ana are
located on the southeast of Zhezkazgan city. Historical facts indicate that Bolgan Ana was the second wife of Genghis
Khan during his early manhood and youth. She was considered as one of the most influential women in the life of
Genghis Khan and provided him with great support during his political and military activities (Kadirbayeva et al., 2015).

In addition, Kulan Ana, as stated, was the daughter of Kasar, son of Genghis Khan. She played a vital role in the life
of Genghis Khan and was his advisor. These women were members of the great empire, created by Genghis Khan, and
made important contributions to the development of that empire.

Their family ties to the great leader gave them importance and status, and their presence in his life helped strengthen
Genghis Khan's power and maintain his leadership. Some historical sources and legends gave information about them,
and their role and influence are turning to subject of debates and discussions.

CONCLUSION

The results of the study show that it is necessary to use the following mechanisms for the successful development of
tourist routes in natural parks:

1. Research and analysis: Conducting a comprehensive regional study to identify its tourism potential and unique
features. It includes analysis of the region’s historical, cultural, natural, and gastronomic heritage, attractions, events, and
other tourism resources. Systematic collection of data on the provided tourist routes can be one of the key tools for
determining their effectiveness. It consists of visitor counts, tourist surveys, analysis of hotel and other accommodation
data, statistical information from government agencies. This data will help determine the popularity of the route, the
seasonality of visits, tourists’ preferences, and their level of satisfaction.

2. Planning and coordination: Development of a strategic plan for regional tourism development, which includes
identifying priority areas, goals, and objectives. Cooperation with government agencies, local authorities, tourism operators
and other stakeholders are crucial. Coordinating all participants’ efforts helps to provide effective implementation of plans,
and achievement of main goals.

3. Infrastructure development: Creation and support of necessary tourism infrastructure, such as hotels, restaurants,
transport routes, information centers and other facilities that provide comfort and convenience for tourists. Infrastructure
development includes the creation and maintenance of tourist routes with sufficient level of facilities and services to
provide an interesting and rich tourist experience.

4. Marketing and promotion: Development of effective marketing strategies and tools to attract tourists, including
creation of attractive tourism brands, promotion through various communication channels, organizing events and
advertising campaigns. Marketing and promotion should be aimed at attracting the target audience and increasing
awareness of the region's tourism opportunities.

5. Education and training of specialists in tourism is important for effective development and management of tourism
routes in the region. Training may include educational programs, seminars, and experience exchange to improve
competence and professionalism of personnel.

6. Monitoring and assessment: Regular monitoring of tourism activities and evaluation of tourist routes effectiveness. It
allows to identify problems and opportunities, correct plans, as well as measure the results achieved and analyze the
effectiveness of activities.

7. Tax revenue: Developed tourism routes should lead to increased revenue for the region through increased visitor
numbers and spending. Assessment of tax revenues from tourism activities helps to determine the impact of developed
routes on the regional economy and their effectiveness. The development of tourist routes is a complex process that
requires the interaction of various mechanisms and resources. This includes research and analysis, planning and
coordination, infrastructure development, marketing and promotion, training, monitoring, and assessment. Only using these
mechanisms together will make it possible to effectively develop and manage tourist routes in the region. Rational
planning, collaboration, infrastructure and attracting tourists and investment can help to preserve cultural and natural
heritage in protected areas, as well as contribute to economic growth and well-being of residents.
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