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DEFINITIONS 

In this dissertation, the following concepts with corresponding definitions are used:
Biological diversity is the totality of plant and animal organisms characteristic of a certain territory.
A collection of trees that serve as a key component of planting trees is termed a tree stand.
A range of lichens, shrubs, herbaceous plants, and mosses that grow on both wooded and non-forested lands comprise living ground cover.
Landscape forest plantations are forest plantations created to increase the aesthetic properties of the area or the resistance of plantings to recreational loads.
A forest is a natural complex formed in a combination of tree and shrub vegetation and other living natural components that interact with the environment and have ecological, economic, and social significance.
A plantation is a tract of forest composed mainly of trees along with living ground cover, thickets, and undergrowth.
The non-forested area with herbaceous vegetation in the middle of a forest is known as a forested area.
The survey method is a psychological verbal-communicative method in which a specially designed list of questions—a questionnaire—is used to collect information from the respondent.
The Travel Cost Method (TCM) is a method of indirect environmental object valuation that substitutes the costs of transportation for locals for recreational items.
Contingent evaluation methods (CVM) can be used to value non-market resources such as ecological services and environmental preservation.
Surveys typically indicate how much individuals are willing to spend or accept to preserve environmental assets like biodiversity or to be compensated for their loss.
Hedonic demand theory and hedonic regression are other names for the Hedonic Price Method (HPM). Using this approach, the value of product attributes that have an indirect impact on market prices is estimated. As an alternative, it's employed to gauge a product's demand.
Undergrowth refers to woody plants of natural origin that grow under the forest canopy and can form a stand of trees whose height exceeds ¼ of the height of the trees in the main canopy.
Coppice (Understory) – shrubs, or less commonly trees, growing under the forest canopy and unable to form tree stands in specific growing conditions.
Recreation is a set of activities aimed at restoring a person’s health and ability to work in his free time from work.
Recreational forest use is the use of forests to organize recreation for the population and restore and improve people’s health.
Recreational load is the number of people resting on a unit of forest area (1 hectare) in a certain period (hour, day, month, season, year).
A territory's or body of water's ability to support the natural ecosystem is measured quantitatively as its recreational capacity.
The recreational potential of the territory is a set of natural and cultural conditions that have a positive impact on the human body and ensure the recovery of human performance through a combination of physical and mental factors.
Recreational tourism is a set of phenomena and relationships that arise during travel for recreation, entertainment, treatment, and recovery.
The natural and artificial bodies and phenomena connected to an item (or territory) as well as the opportunities, methods, and conditions that are appropriate for creating tourism products and putting related tourism regulations into practice make up an object's potential for tourism.
Living things and their natural habitats, in mutually reinforcing relationships, form a single natural complex known as an ecosystem.
Ecotourism is a type of tourism where visitors' primary goals are to engage with and observe nature, as well as to minimize their negative effects on the environment and cultural heritage.




























DESIGNATIONS AND ABBREVIATIONS

	СО2
	– carbon dioxide

	О2
	‒ oxygen

	ha 
	– hectare

	м3 
	– cubic meter

	мм 
	‒ millimeter

	т 
	– ton

	LGC 
	– Living ground cover

	KazNARU
	‒ Kazakh National Research University

	KATRU 
	-Kazakh Agrotechnical Research University

	TEV 
	‒ Total economic valuation (value) of forests

	UV 
	‒ Use value

	NUV 
	– Non-use value

	DUV
	– Direct use value

	IUV
	– Indirect use value

	OV
	‒ Option value

	BV 
	[bookmark: _Hlk178538776]– Bequest value

	EV 
	‒ Existence value




[bookmark: _Hlk151238257]






















INTRODUCTION

Relevance of the topic. As people's standard of living and mobility have consistently improved, they are increasingly interested in active recreation, physical fitness, and health under ecologically clean natural conditions, often formed combination of mountain, forest, and lake ecosystems. The rapid development of domestic and international educational and ecological tourism is gradually leading to rise in the recreational load on ecosystems, including its forest component. It is well known that excessive load increases have undesirable consequences, such as upsetting the ecological balance and degrading forest plantations. With proper and rational organization, the recreational use of natural resources should bring significant financial income to the treasury, part of which must be aimed at preserving the sustainability of ecosystems. The vital need for recreational forest management, obtaining financial income from this activity, and ensuring the safety of forests are in constant conflict. The content of the topic under consideration is aimed at solving this ecological and social problem. Its significance is to determine the silvicultural and economic advantage of the park to organize a permanent and rational use to increase the sustainability of the forest ecosystem.
Objectives of the study. To develop mechanisms of silvicultural and economic valuation to coordinate forest recreation and ecosystem services to organize the effective management of natural resources and ensure their conservation and rational use.
Research objects:
1. Ecosystem services of the forest fund (forest lands, wetlands) of the Burabay State National Park of Akmola region:
‒ absorption of carbon dioxide;
‒ release of oxygen;
‒ protection of soils from water and wind erosion;
‒ redistribution of precipitation;
‒ recreational role of the forest.
2. Visitors to the park, their categories and number in the summer season, identifying their opinions on the recreational services provided and the state of the infrastructure
The research programme includes the following objectives in order to achieve the set objective:
· in the Shchuchinsk -Borovskoy resort area, study forest conditions and recreational forest zoning;
· examine the infrastructure of tourism and current routes;
· provide for a silvicultural assessment of the recreational role played by forests in national parks;
· for the purpose of carrying out a silviculture and economic assessment of forest ecosystems services.
Scientific novelty. This is to improve the scientific research in the Republic on the forestry and economic evaluation of resort forests, and organization. During the mass recreation season, users of recreational services are concentrated in the national parks. Using the questionnaire survey method, the attitude of visitors and vacationers to natural values was revealed. A justification for the use of various methods for valuing ecosystem services is given, a detailed analysis of their results is carried out, conclusions are drawn on their basis to ensure the preservation of ecosystems, and forestry and biotechnical measures for the sustainable development of biodiversity are proposed.
Theoretical and pragmatic significance. Theoretical and pragmatic significance of this research proves that the boundaries of contemporary knowledge regarding the assessment of the recreational role of forest ecosystems in resort areas have been expanded based on this study. Considering silvicultural-ecological requirements and social needs, an attempt was made to economically assess the recreational role and ecosystem services of forests.
The practical significance of this study is that the results obtained allow a monetary valuation of the forest's regulating ecosystem services and recreational services. The results obtained will be a reliable tool for further improvement of recreational activities, providing for maximum preservation of unique mountain, forest, and lake ecosystems.
Provisions for defense:
‒ the role of forests in shaping recreational possibilities;
‒ the willingness of park visitors to pay to preserve natural resources for future generations;
‒ socio-economic assessment of the entertaining role of forests in resorts;
‒ assessment of national park forests' ecological services.
A substantial amount of experimental material, which reflects the volume of research and information, confirms the validity and dependability of the research findings from a mass questionnaire survey of respondents, the widespread use of mathematical processing methods, detailed analysis, and assessment of the reliability of the data. To make economic calculations, publicly available statistical information and market prices of the services provided were used.
Approbation of work. Study results were reported, discussed, and approved. Twenty scientific papers were published based on the study results:
‒ 1 publication in the journal “Sustainability”, Vol.15, (Switzerland, 2023) indexed in the Web of Sciences (Q1, 2023) and Scopus databases (percentile 83% 2023);
‒ 5 publications in journals recommended by SHEQAC MSHE RK:
1. Multidisciplinary scientific journal “3i: intellect, idea, innovation”, No. 4, 2017 (Kostanay).
2. Shakarim State University Bulletin, No 1 (81)2018 (Semey).
3. KazNARU Bulletin “Research, results”, No. 2, 2018 (Almaty).
4. Multidisciplinary scientific journal “3i: intellect, idea, innovation”, No. 4, 2022 (Kostanay).
5. Scientific and Practical Journal of West Kazakhstan ATU, No. 3-2, 2023 (Uralsk).
‒ 3 publications in internationally indexed journals included in the Higher Accreditation Commission of the Russian Federation and RSC:
1. Advances of modern science, No. 8, 2017 (Belgorod).
2. Scientific and methodological journal “Academy”, No. 2, 2018 (RF).
3. Open access peer-reviewed Journal, No. 1(8), 2018, Poland.
Textbook: Multifunctional value of forests and forestry management in Kazakhstan and Czech Republic. P.161, 2017.
‒ 10 publications in collections of scientific conferences:
Scientific Collaboration Across Canada, the US around the world. Joint Assembly, Montreal (Canada, 2015).
International Scientific Forum. Rehabilitation and Restoration of Degraded Forest/ Abstract book. (Astana, Kazakhstan, 2015).
Colloque International. Les Espaces Forestiers et Periforestiers Dynamique et Defis, Les 3-5 Novembre
The 3rd International Symposium of Eurasian Biodiversity (Minsk, Belarus, 2017)
IFES International Forest and Environmental Symposium (Kastamonu, Turkey, 2018)
International workshop on the influence of electromagnetic radiation on human beings and the problem of understanding (Yerevan, Armenia, 2018)
Material from the Conference "Seifullin Readings-18 (2)": "Science in the 21st Century-An Era of Transformation"(Astana, 2022).
SILVA Network Annual Conference (Sopron, Hungary, 2023)
In addition, preliminary research results are used in the educational process.
The author’s contribution. Regarding the research program and methodology, most of the personal work, processing, and analysis of empirical material, systematization and generalization of results received, and drawing up major conclusions and proposals was carried out by the applicant on the territory of the Shchuchinsko-Borovskoy resort area, in the laboratories of the NC JSC “S. Seifullin Kazakh Agrotechnical Research University" and the Warsaw University of Life Sciences (Poland).
The following sources are included in the list of resources used 122 titles, including 65 from Kazakhstan and 47 from foreign authors.











1 RESEARCH STATUS 
	
1.1 Review of current environmental trends towards the economic value of forests
Since the end of the previous century, a reduction in biodiversity, the depletion of natural resources, the degradation of the ecological balance, global warming, and other destructive processes have been particularly worrying for the international community. 
Therefore, the United Nations (UN), along with measures to prevent wars and great efforts are being made to assist countries to increase the efficiency of economic and social advancement built on recent scientific and technological developments to uphold and enhance international peace and security. It is now, very rightly, the primary global organization addressing every facet of human activity on Earth. Present worldwide issues like environmental preservation and the sustainable economic and environmental growth of both humans and the natural world are now under its purview.
The thoroughly thought-out, purposeful work of the UN and the many organizations, many positive results have already been achieved by practitioners and scientists who have united under its direction. 
The 1992 Rio de Janeiro International Conference's definition of sustainable development as a general and comprehensive concept was the most important global achievement in the field of environmental protection.
To help readers, understand information, the conclusion of the research paper should summarize its key points and provide explanations. Although conclusions usually do not reveal new information that is not mentioned in the article, they are often recasting this question or presenting a new perspective on it.
Kazakhstan, as well as many other countries, is obliged to fulfill the requirements of the Basic State Instrument such as: “The Convention on Biological Diversity”, “The Convention to Combat Desertification”, “The UN Framework Convention on Climate Change”, “The Kyoto Protocol to the UN Framework Convention on Climate Change”, “the Cartagena Protocol on Biosafety and the Nagoya Protocol on Access to Genetic Resources” [1-6] were adopted and relevant legislation was adopted to implement them. When formulating the legislative acts of the Republic of Kazakhstan, the main provisions have been given due consideration: The Decree on Land, Forest, Water and Environment of Kazakhstan [7-10], various laws [11-15], two concepts on ecological safety of Kazakhstan [16, 17], “Zhasyl El” programs of previous years and for 2008-2010 [18] and the notion of biodiversity protection and sustainable usage in Kazakhstan till 2030 [19].
International organizations supported the idea of moving toward a "green economy" approach in Rio de Janeiro (2012), twenty years later, as a more advanced type of development that maintains both ecological and economic sustainability, based on current innovations in science, technology, and engineering. [20]. In the framework of the transition to a “green economy” strategy, Kazakhstan expects to reduce the energy intensity of GDP by 2 times by 2030, increase the share of renewable energy sources to the average level of its consumption in the world, and reduce carbon emissions of carbon dioxide into the atmosphere by half. These measures to develop a green economy in the country were extensively demonstrated during the World Exhibition “EXPO-17” in Astana and are set out in the “Concept of Transition to Green Economy in the Republic of Kazakhstan” [21].
All negative environmental phenomena, including climate change, are felt globally and have an immediate effect on people’s life. They undermine national economies and have already caused significant damage, but in the future, they could become a real threat and cause even greater environmental and economic damage. Primary goals of the Paris Agreement [22] is to solve climate change problems. Its primary objective is to reduce global warming by 2°C this century compared to pre-industrial levels and maintain it approximately. At present, the worldwide atmospheric CO2 concentration has risen to 391 ppm, marking a 40% increase compared to levels prior to the industrial era. 
The special role of forests in improving the climate has been known for a long time; situated in terrestrial ecosystems, it is the greatest carbon storage on Earth and is essential to reducing atmospheric carbon dioxide concentration and averting global warming. 
Over the past two decades, about the role of forests in solving this most important decisions and proposals have been made by prominent scientists and politicians from around the world, whose scientific results are gradually being introduced into our lives, and mechanisms for the international exchange of carbon budget quotas are gradually being developed.
The main theme of the largest international conference (Cancun, Mexico), attended by representatives from 180 countries, was the cross-sectoral integration of biodiversity issues for the well-being of humanity. Firstly, it was about agreements to introduce agriculture, forestry, tourism, and fisheries into strategies, plans and programs, as well as into legal and administrative measures and development budgets. It was noted that biodiversity and ecosystems remain the basis of life on Earth and their degradation is reflected in its level and quality [23]. The conference's Declaration emphasizes the critical nature of life on Earth and our shared future. It stresses the immediate necessity for resolute and responsible action to safeguard the survival of the diverse biological resources and robust ecosystems that support human progress and welfare. 
At the General Political Debate of the 75th Session of the United Nations General Assembly, President of the country Kassym-Zhomart Tokayev, discussing the problems of climate change, noted that the republic plans to reduce greenhouse gas emissions by 15% by 2030 through a systemic transformation of the economy and modernization of industry. Also, in parallel with this, in the next five years, it plans to plant more than two billion tree seedlings [24]. Currently, forestry and other environmental organizations in the republic are already carrying out extensive work to implement this presidential decree. In his next address to the people of Kazakhstan, the head of state again drew special attention to the need to develop Kazakhstan's tourism potential [25].
In everyday life and activities, humanity is constantly in direct contact with natural resources and uses them for its needs. But over time, their gradual depletion began to be observed, as a result of negative natural phenomena, unsystematic and unreasonable consumption, which led people to think about rational use, ensuring the safety of natural resources and their evaluation. In his research, A.A. Mints (1972) notes that the rapid growth in the need for energy and materials of natural origin, caused by the growth of constructive forces as well as an increase in population, inevitably forces us to increasingly turn to the question of sources of satisfying these needs - to the question of natural resources of the Earth [26]. The process of assessing the economic worth of natural resources is complex and has garnered considerable attention from researchers globally, including scholars from the former Soviet republics. This heightened interest has catalyzed the creation of a multitude of methodologies designed specifically to address this complex task. The increased focus on this issue has driven the creation of diverse methodologies aimed at addressing the challenge of assessing the economic value of natural resources. Through collaborative efforts, researchers have developed specific techniques tailored to this purpose. These methodologies have undergone experimental assessments conducted across various geographical regions to accurately measure the economic value of forest resource [27, 28]. In Kazakhstan, S.B. Baizakov stands out as a pioneering figure who spearheaded extensive scientific inquiries into both the cadastral and economic valuation of forest resources [29, 30]. Baizakov observed a prevalent trend during the Soviet era, where forests were primarily assessed for their timber potential, with little consideration given to their ecological and environmental importance. Recognizing this oversight, Baizakov advocated for a more holistic approach to evaluating forests. His approach involved categorizing forests into two distinct groups: one emphasizing their timber resources and the other highlighting their environmental attributes. This shift aimed to provide a more comprehensive understanding of the true value of forests beyond just their timber potential.
In further research, S.B. Baizakov developed his vision of this important forest ecological issue in greater depth.
Other scientists shared the same opinion, in particular, the Ukrainian scientist Yu.Yu. Tunytsya [31]. Of particular interest in assessing the many functional properties of forests is his methodological proposal to divide the general benefits of forests into four groups (figure 1).
This strategy and methodologic perspective have been put to the test in several countries, validated by the esteemed international scientific community, and efficiently applied to tackle a range of tasks connected to the economic assessment of natural resources.
The generalization and development of successful practices in determining the total economic value of forests about the conditions of our republic were carried out by S.B. Baizakov, based on this, he developed a methodology for determining the general basis for the economic value of forests [32]. This methodology allows us to establish the relationship between the many utilities, functions, and services of forests and their cost value, а possible framework for the wise use of nature's bounty. The formation scheme he proposed and the basic components of the total economic value are given in (Appendix A).


Figure 1 – Distinguishing between forest resources and beneficial properties of forests (by Tunytsa)

Upon thorough scrutiny of the plan delineated in the specified appendix, it becomes evident that determining the total economic value (TEV) of a forest is a multifaceted endeavor that demands meticulous aggregation. This involves integrating the assessed worth of all utilized resources (UV) and untapped resources (NUV), in addition to the intrinsic beneficial attributes associated with forests.

TEV=UV+NUV                                                   (1)

The total effective value is equal to the utility value plus the non-utility value.   
The value derived from utilized resources (UV) consist of the direct used value of forest (DUV), indirect use value (IUV), and option value (OV):

UV = DUV + IUV + OV                                    (2)

Direct use value (DUV) is the economic demonstration of the significance sale or use of timber, firewood, fruits, nuts, berries, mushrooms, medicinal plants, other edible plants, seeds, genetic resources, hay, forest grazing, hunting and fishing, tourism and recreation, and the use of the forest for scientific and educational purposes.
The indirect costs of forest use (IUV) encompass various environmental functions, such as safeguarding soils against erosion caused by water and wind, controlling river flow, enhancing water quality and microclimate, and facilitating oxygen release and carbon fixation. 
Option value (OV), also called option value, refers to the economic value representation of potential opportunities and new direct and indirect uses that may be realized now but will become real in the future and is therefore interpreted as the anticipated average value of the as yet unknown benefits of conserving forest resources and usefulness.
The non-use value (NUV) of forest resources and utilities is derived from their bequest value (BV) and existence value (EV):

UV = BV + EV                                               (3)
the 
Non-use value (NUV) reflects the social aspects of the value of forests to society. It is an economic representation of values of not using forests to pass them on to future generations of people and satisfy the aesthetic needs of people.
[bookmark: _Hlk151242234]Bequest value (BV) is a financial representation of the worth of people's willingness to pay to preserve enough forest for future generations.
Existence Value (EV) is an economic expression of the aesthetic value of protecting an area of forest, wildlife, or species.
The total economic value of forests (TEV) in the expanded form is the sum of direct use value (DUV), indirect use value (IUV), eventual value (future) or deferred opportunity value (OV), bequest value (BV) and existence value (EV) forest resources and utilities:

TEV = DUV + IUV + OV + BV + EV             		     (4)

In the overall chain of a formidable task to ascertain the worth of the ecological roles and functions of forests, despite ongoing efforts in the economic valuation of these natural resources.
Scientific research was conducted in our republic by scientists from various universities and LLP KazRIFA, leading to the attainment of specific outcomes and the formulation of recommendations for their implementation in the operational endeavors of specialized institutions and departments. 
Kazakhstan has a certain level of expertise in the valuation of the monetary value of natural resources, specifically, those resources a gas processing plant "Aksu-Zhabagly" in the southern areas and the gas processing plant "Altyn-Emel" in Almaty region were assessed (2005). This was the first work in this direction, carried out through international grants; the results obtained were implemented and used in the practical activities of these farms. It should be paid attention that if the material part of a natural resource is suitable for a more or less reliable economic assessment, the case with its ecological role, useful properties, and functions is different.
Former Minister responsible for Environmental Protection in Kazakhstan, A.B. Samakova, highlighted this characteristic of natural resources: “In a market economy, it is very important to know how much farmland, forests, water, and game birds and animals are worth. However, only "bringing" biodiversity objects to the market as natural raw materials and genetic basis for cultural production can attract not only very limited budget subsidies but also private investment. Modern economics has already developed ways in which many wildlife species can achieve full economic resource status. As a result, investment flows can be directed to the reproduction of bioresources, and this wealth can be passed on to future generations. On the other hand, little can be valued. It is impossible to calculate the price of clean air and how forests affect the climate and are mitigated around” [33]. These words reflect the true state of the problems of economic assessment of ecosystems and biodiversity that existed at that time. However, international and domestic experience shows that a more or less realistic evaluation of nature's assets is achieved using different methods, depending on specific forest conditions and the level of economic development of the region. This dissertation is a continuation of research in this direction. 
The most socially significant beneficial properties are recreational forest management and ecotourism. Regulating these types of forest use, and giving them an environmental orientation, is one of the key tasks of forest protection organizations, requiring constant monitoring of the condition of plantations. 
S.M. Musin analyzes how different levels of recreational activity affect changes in forest biocenosis [34]. His research, based on the Shchuchinsko-Borovskoy health and recreation zone as a case study, addresses key issues such as identifying the most reliable indicators of recreational impact and determining the thresholds of stability across different forest types. His findings reveal that prolonged and intensive recreational usage leads to notable declines in soil water and physicochemical characteristics, degradation of living ground cover (LSC), and disruption of natural regeneration processes and other negative consequences. In light of the research findings, 4 stages of digression of forest areas were identified with signs that are more accessible to visual and timely determination. Determining the stages of digression of forest areas makes it possible to correctly apply one or another forestry measure to restore damaged areas.
A.V. Dancheva conducted an in-depth analysis of how to enhance the sustainable recreational features of pine plantations by utilizing different diagnostic indicators in the Shchuchinsko-Borovskoy tourism area. The focus on the plantations being studied is warranted due to their significance for recreation, as the characteristics of growth and development of these unique natural phenomena stem from their cultivation in challenging, arid conditions.
The novelty and scientific significance of its findings are evident in the notable alteration of the functional zoning of pine plantations across Kazakhstan's minor elevations. Based on extensive experimental material, using statistical methods for processing the obtained data, she proves that the biometric indicators of the assimilation apparatus and the projective coverage of pine trunks with epiphytic lichens can be diagnostic indicators of the condition and used in determining the stages of digression of the plantings under study.
Dancheva also scrutinized methods for mitigating the adverse effects of recreation on pine plantations while concurrently enhancing sustainability and appeal. This involved assessing the condition of various components within pine plantations based on the intensity of recreational activities across different forest environments, and providing scientific rationale for recommended forest management strategies [35].
When determining the recreational load on tourist complexes and its impact on the preservation of forest biodiversity in the Bayanaul State National Park [36], the peak tourist activity in the recreational areas of the park occurred during 76 summer days, with 80% of the recreational traffic concentrated in the Zhasybay zone, surpassing the acceptable threshold for visitation. This excessive influx of visitors has resulted in detrimental environmental effects, including pollution of lakes and surrounding areas, degradation of landscape beauty, and disruption of biodiversity. In such cases, to preserve the environment and biodiversity, recreational loads should be redistributed between recreation areas, i.e., transfer part of the tourism infrastructure to other areas that are less susceptible to digression.
When surveying the biological system administrations of timberlands, a crucial aspect is to assess the capacity of woody plants' living parts for carbon sequestration and oxygen release. This aspect was explored by Zh.T. Boranbay in the context of the forests of the Kazakh small hills. Specifically, Boranbay discovered that the forests within the "Burabay" national park surpass average metrics for wood per hectare, plant mass, and oxygen accumulation compared to shallow forests across Kazakhstan [37]. In general, the woods of the small hills, with an average cost of one metric ton of carbon and oxygen of 30 US dollars, have a reserve of 509.6 million US dollars, and in terms of 1 hectare of forested area, the cost of carbon and oxygen is estimated at 1161 and 3486 US dollars, respectively.
A similar study of carbon stocks in the forests within the green belt of Astana was conducted by A.R. Tumenbaeva [38]. Derived from the outcomes of her research, it was established that 1 hectare of the plantings in question deposits carbon worth 1134 US dollars.
The silvicultural and financial part of woodlands and adjoining ranges ought to be seen as giving an assortment of biological system administrations.
The inquiry about comes coming-about of G.V. Safonov is noteworthy and logically intriguing regarding the methodological approach and approach to problem-solving in evaluating the potential for CO2 retention and diminishment of nursery gas outflows in woodlands and rangelands of Kazakhstan [39]. Based on the comes about of investigation, proposals were made for their utilization, and recommendations were made to arrange for mobilizing ventures in favor of protecting the woodland and field environments of the republic. No less vital were the comes about of ponders surveying the biological system administrations of the timberland finance of the Karkaraly State Nature Save of the Karaganda locale [40]. The universally acknowledged environment approach is connected here, i.e., classifying administrations, and characterizing and surveying their amount. Researchers of Agrarian College in Almaty [41] took after a comparable technique when financially surveying the biological system administrations of the Ile-Balkhash common save within the Almaty locale.
While conducting a thorough assessment of the ecosystems in the Shchuchinsko-Borovskoy resort area, F.Zh. Akiyanova meticulously analyzed several factors. These encompassed evaluating the tourist and recreational capacity of the region, which entails assessing the maximum number of visitors and recreational activities that the ecosystems can support without causing substantial damage.
Furthermore, Akiyanova delved into studying the acceptable recreational burdens on ecosystems and routes, focusing on specific impact thresholds crucial for maintaining the ecological balance and integrity of the region [42].
S.N. Bobylev and A.A. Goryacheva, investigating the problems of recognition and evaluation of ecosystem benefits, note that slogans about the need to protect nature and ecosystems have proved effective, as have attempts at legal protection alone [43]. The history of humanity in recent decades confirms this, ecological degradation is only accelerating. There is a clear need for international organizations and global science to clarify the link between conservation and the enormous benefits that can be derived from it, in particular through payment (compensation) mechanisms for ecosystem services to incentivize ecosystem conservation.
Forest economic research has been and is being carried out in various foreign countries, for instance, extensive research on the ecological and economic importance of Polish forests was carried out by Prof. L. Plotkowski. In specific, he inquired about and got profitable logical comes about on the issues of financial evaluation of the rate of non-market esteem of woodlands, ways to extend their productivity, unravel other socially critical issues (business, etc.), created a financial show of ranger service in Belovezhskaya Pushcha, etc. [44-49].  
Thorough work on the economic assessment of various aspects of forest resources in Russia was carried out by forest economists S.G. Strumilin, V.V. Varankin, I.V. Voronin, V.L. Dzhikovich, V.V. Voronkov, N.P. Fedorenko and many others [50-55]. In recent years, studies have been carried out to assess the benefits provided by forests to the environment and society, in particular, attempts have been made to comprehensively assess the ecosystem functions of forests especially protected natural areas at the local level (illustrating with an instance of the 150-year experience of the museum-reserve "L.N. Tolstoy's Estate "Yasnaya Polyana") [56]. The creators' diagram approaches to the environmental and financial evaluation of the biological system capacities of timberland ranches, information on the compelling utilize of the administrative capacities of timberlands and social administrations in natural administration encounter, and the conditions and conceivable outcomes for building up organizations between the organizations of extraordinarily ensured characteristic regions (SPNA) and commerce.
They also found that the direct cost of using a recreational area is 3% of the total economic cost and 97% is indirect cost. Another group of scientists studied the influence of the advantages derived from ecosystems of the Valdai National Park, Upper Volga [57].
In his address to the people of Kazakhstan, the head of state Kassym Zhomart Tokayev called the promotion of ecotourism, preservation of the environment, and "greening" of the economy three of Kazakhstan's seven guiding principles of economic policy.
Kazakhstan's economic policy is based on seven principles, including environmental protection, the "greening" of the economy, and the active promotion of ecotourism in the nation [58]. This is an important task that must be solved together, by the whole world, without shifting it only to environmental institutions, because we are all in the same living space.


1.2 Analysis of methods for economic evaluation of forest ecosystem services
The world around us consists of many global, regional, and smaller, but very important, closely intertwined ecosystems, the role of each of which is difficult to overestimate. Ecosystems are the basis of natural capital and, by definition, should not decline for future generations. This is the fundamental tenet of the ecosystem method, which must be used when evaluating them economically. Evaluating the worth of natural wealth is the primary challenge and demand of our time for sophisticated mankind. At present, there is no established method for measuring, monitoring, or reporting on natural capital, which sets it apart from economic and human capital.
Within this complex network of interconnected ecosystems, forest ecosystems are particularly notable for their ability to supply a wider range of material resources, as well as vital qualities and services. This includes an extensive array of ecosystem services that support ecological health and human needs. In addition, forest ecosystems provide various regulated and recreational ecosystem services for a long time while they are in the process of growing on the root, and also can self-renew. Considering the regional and other characteristics of forest ecosystems, researchers have proposed many methods for assessing their services, in particular, exploring the problems of forest assessment works by S. Baizakov [32, p.15], the available methods and their modifications are summarized as follows:
a) market price methods:
- shadow price method;
- method of substitute goods;
- method of market construction.
b) approach of hedonic pricing (price preferences);
c) expensive techniques:
- approach of restoration expenses (restoration costs);
- replacement cost approach;
- alternative cost approach;
- approach of relocation expenses;
- preventive cost approach;
- approach of preventing damage;
- method of production function.
d) approach of transportation and travel expenses;
e) approach of subjective cost evaluation.
(Subjective preferences).
All of the above methods of forest evaluation work differ from each other both in the degree of accuracy in determining assessment parameters and the complexity of calculations, and in their applicability to individual components of the overall economic assessment. Depending on the specific conditions of the research subject and the nature of the issue for their assessment, other modifications may arise; we will consider some of them in more detail.
Based on his research, Perelet R.A. notes ecosystem services can be used to make better management choices when managing natural resources, thanks to the importance they hold [59]. Specifically, it provides a framework for economic analysis that allows for the definition of policy objectives across various contexts, such as urban development or environmental planning at both municipal and national levels. This involves assessing ecosystem services and evaluating the benefits of development compared to preserving areas in their natural condition. Moving in this direction, it's important to mention that the evaluation of a specially protected natural region based on overall economic value may be used for economic analysis. The primary approach utilized is cost-benefit analysis. If a proposal yields a benefit, it may be sanctioned, and various projects can be prioritized according to the total net benefit. Typically, there exist alternative methods to fulfill the objectives of a given project. Hence, all potential alternatives are thoroughly examined, and the selected solution represents the most economical option (i.e., offering the least costly means to attain the project's objective). The resources allocated to a specific project have alternative applications. 
If they were not used for a particular project, they could be applied for other aims, some of which would also provide a positive rate of return.
[bookmark: _Hlk178544777]In current economic conditions, the operation of national parks and other comparing protected natural spaces to alternative uses of a particular area with biological resources, the advantages must be shown.
The following formula presents the primary financial requirements for biodiversity conservation in protected natural areas:

Bb - Cb>Ba–Ca,                                                  (5)

where Bb and Cb are the benefits and costs of conserving protected areas (biodiversity), respectively, and Ba and Ca are the benefits and costs of alternative uses of the area, respectively. 
The schemes currently under consideration and their possible modifications mainly take into account the opportunity costs of conserving protected areas, i.e., the benefits lost by individuals and societies due to, for example, conserving an area. These costs include the loss of products (animal species, timber, minerals, etc.) from protected areas. Opportunity costs include benefits that could have been realized through alternative uses (agricultural development, intensive forestry).
An important economic issue in the protection of national parks (PAs) is the mismatch between global and local interests. What may be disadvantageous for a particular region or country may be vital for other countries or the planet as a whole. For example, deforestation and extinction of rare varieties of plant and animal life in a particular country may have consequences for the global biosphere as a whole.
The local benefits of such actions are much smaller than the global benefits of protecting natural resources. At the same time, even if natural goods are conserved locally (e.g., protected areas, forests, etc.), local people benefit and, on the contrary, their well-being deteriorates. This situation is characteristic of many developing countries.
From a cost-benefit perspective, the phenomenon of divergence between global and local benefits can be explained as follows:

BD - CD< 0                                                            (6)

where BD and CD are local benefits and local costs, respectively. 
The excess of local costs over local benefits indicates that it is not profitable for local people to conserve protected areas (biodiversity), in which other nature-intensive development options (e.g., cultivation of land for agriculture, deforestation) will be used. The basic conditions for the benefit of biodiversity preservation in the area are as follows:

   (Bd + Bg) – Cd > 0                                            (7)

This relationship indicates the need for the sum of local and global benefits (Bg) to exceed local costs. For the previous relationship to hold, the conservation of protected areas to be economically viable, the benefits of conservation, and the economic valuation of biological resources must be properly considered. This is a very complex economic task. The concept of overall economic value mentioned earlier is especially pertinent in this context, as it aims to evaluate not only the benefits derived from direct use but also the "non-use" values associated with protected areas. This includes examining the resources that support biodiversity, conservation initiatives, and their associated costs.
When evaluating the pros and cons of preserving and establishing protected areas, it is crucial to take the time factor into account. Time plays a critical role in the assessment and comparison of various projects. While one project might yield significant benefits right away while incurring all its investment costs within the initial year or two, another project might deliver benefits after a substantial delay, with associated investment costs spread out over multiple years (such as the case of planting a forest). Accurate comparison between these projects requires factoring in time, understanding the distribution of costs and benefits over time, and employing an evaluation methodology that accommodates this temporal dimension.
 Every nation's modern life is fundamentally shaped by its national parks and other natural places. They are vital for maintaining biodiversity and ecosystems, going beyond simply providing enjoyable experiences for visitors. However, the economic benefits linked to these areas are not regulated by traditional market mechanisms that depend on the trade of goods and services. Consequently, market prices alone do not adequately reflect the value of the ecological services offered by national parks and protected areas.
This approach is employed to assess the economic utility value of a region in terms of its ecological and recreational contributions. The authors of this method claim that it can be used to assess the economic benefits and costs associated with areas set aside for recreational and ecological preservation. In particular, it considers the following aspects [60]:
· changes in the costs of accessing the recreational area
· closure of the existing recreational area
· development of a new recreational area
· changes in environmental conditions within the recreational area.
Contingent valuation methods can be used to measure all types of economic value, both used and unused. Many scientists describe it as a research method that constructs exchange situations to measure willingness to pay or accept compensation for non-marketable natural and environmental resources at different levels. The contingent valuation method is the only method currently available to estimate the value of outdoor recreational alternative levels of wildlife and fish abundance, crowding, and water flow, as well as other resource values, such as the benefits to the public from the continued existence of unique natural environments and species values.
The basic idea behind the contingent valuation method is that it can reliably inform the individual of the actual situation of an exchange situation for the use or conservation of a non-market natural resource or the "purchase" of both. The individual then expresses his or her evaluation of the resource.
The unconventional valuation method consists of directly soliciting individuals to indicate the amount they are willing to pay for particular natural services. Some additionally ask respondents to indicate how much money they would be willing to give up in return for not using specific natural services. Often called "contingent" valuation, this approach asks individuals to provide a price range they would be willing to pay for a particular hypothetical natural benefit. This strategy was successfully utilized by a bunch of researchers from Iran when evaluating non-market administrations of the National Park “Saravan” [61].
When assessing landscape and aesthetic characteristics, the method of hedonic pricing (price preferences) is used. It is used in cases where there is a choice of the object of use from several options, for example, a site with or without forest, a building near the forest or further from the forest, etc. This pricing method requires the collection of such information, which must be subject to detailed and complex analysis. Data collection typically occurs through market observations, questionnaires, and interviews covering different situations and periods. Its application in practice is limited by the lack of specific information about the environmental benefits of forest communities.
Commonly utilized strategies such as travel taking a toll, harm evasion, showcase cost, and unexpected valuation strategies can be utilized in esteeming most natural issues and woodland environment administrations. The foremost broadly acknowledged appraisal is the appraisal of requests for recreational offices, which shows the benefits of protecting and progressing the surveyed offices. The strategies are most viable in conditions of a favorable socio-economic circumstance, and it is no coincidence that most observational ponders utilizing these strategies were carried out in created nations (USA, etc.).  
When determining the economic worth of natural resources, an ecosystem approach should be used. The fundamental principle of this approach is that ecosystems, as the foundation of capital, should not decline over time; instead, they should be preserved and handed down in their intact state from one generation to the next, in line with the concept of "sustainable development."
In addition, the most routine and simple of the time is that progressed humankind must learn to survey the esteem of common capital.










































2 NATURAL ENVIRONMENT OF BURABAY PARK

2.1 Environmental Characteristics of the Research Zone
Burabay Park is situated in the northern region of Kazakhstan, specifically within the Akmola province. Its territory is situated within the Kokshetau Upland. The Park is located in the Akmolinsk region of northern Kazakhstan and includes the Kokshetau Upland, a segment of the Kazakh Hills.
Within the park's borders, three distinct relief types may be identified: low-mountain, small-hilly-ridge, and flat terrain. A tiny mountain range known as the Kokshetau Mountains stretches westward. spanning 35 kilometers in length. Its southern flank approaches the city of Shchuchinsk, while its northern flank borders Lake Ainakol, culminating at Mount Bolektau. The Akylbay-Asuy pass, a naturally occurring depression in the landscape, divides the central part of the range into the Southern and Northern ridges. The range's highest point, referred to as Kokshe or Sinyukha, is situated on the Northern Ridge and stands at 887 meters above sea level.
The Kokshetau edge is composed of profound molten rocks, primarily rocks. There are too many pegmatites, syenites, and porphyrites.
The shallow uneven landscape involves the space between lakes Shchuchye and Auliekol (Borovoye) and encompasses the Kokshetau Mountains from the northwest. This assistance is marked by the distribution of inclines, slopes, and elongated edges. 
Their elevation ranges from 5 to 20 meters above sea level, and the orientation of the hills, smoothed and dome-shaped ridges, corresponds to the alignment of the constituent rocks.
The lowlands exhibit a relatively even terrain, with occurrences of ancient igneous rock formations prevalent throughout. This landscape was formed through the erosion of mountains. Such topography is widespread in the north, along the western and southeastern peripheries of the national park. The plain is significantly fragmented by ravines, lake basins, and the shallow valleys formed by the Sarybulak and Karabulak streams. Additionally, there are smaller topographical features, including gorges, weathered hills, depressions, and rock outcrops.
The hydrographic network is represented mainly by lakes and, to a lesser extent, small watercourses. The lakes belong to two groups - mountain and lowland, of which 14 have an area of more than 1 km2. A large number of lakes are found in low mountain areas where significant amounts of rainfall occur. These lakes are predominantly of tectonic origin. Their characteristic feature is their high position above sea level. They are large in area, quite deep, and have clean and mostly fresh water. The largest lakes are Bolshoye and Maloye Chebachye, Shchuchye, Borovoe, and Katarkol. The mountain lakes located inside the massif between the granite hills include Lebyazhye, Lebedinoye, Gornoye, Karasye, and Svetloye. They are fed mainly by groundwater from the Borovsky granite massif, atmospheric precipitation, and meltwater. Sewage lakes Zhukey, Tasshalkar, Tekekol, and others were formed by filling saucer-shaped depressions with snow water. They are characterized by shallow depth, drainage, and salty or bitter-salty water. This characteristic also applies to small lakes in the northern lowland part of the Borovsky forestry (Lake Maibalyk, etc.). Such lakes are fed mainly by precipitation and partly by small rivers, streams and springs. The water level in them constantly fluctuates. Small lakes often dry up and turn into dry “trash” with sparse saline vegetation.
Lake Borovoe is located among the beautiful Rocky Mountains, all around the perimeter, framed by pine forests, on the shore there are many sanatoriums, boarding houses, houses, and recreation centers with beaches. There are also many historical and archaeological monuments here. It is a favorite place for visitors, vacationers, and tourists (figure 2)
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Figure 2 – Lake Borovoe

Over a long distance, the shores are covered with steppe vegetation, and in the southeast with woody vegetation. The water is not suitable for drinking and is used to a lesser extent only for watering livestock and the technical needs of the village. Akylbay. The reservoir is also used for swimming, sports, and recreation. 
Closer to the center, the bottom is loamy and silted; toward the hilly southeast shore, it is rocky. toward the coast, the bottom is primarily sandy and sandy-pebble. Down to a depth of 3 meters, there is rough vegetation.
Aboriginal ichthyofauna: roach, ide, crucian carp, pike, pike perch, and pike perch.
Lake Katarkol is located on the southeastern edge of the massif and occupies the highest absolute position among other lakes. The lake's drainage basin occupies an elevated, slightly undulating plain, composed of loams and dissected by several depressions and small hills. The water in the lake is fresh. The lake is used for irrigation and watering for livestock, but in recent years it has hardly been used for swimming. The lake's surface is mostly open, with reed thickets mainly found along the northwest shoreline, occupying small patches (approximately 2–3%). The central and western sections are silted, while the nearshore areas have a dense sandy-loam bottom, interspersed with rocky and sandy spots. The beach is comprised of gravel, pebbles, and coarse sand, stretching nearly the entire length of the shore.
At the northern base of the Kokshetau mountain range, Lake Maibalyk is located on the northwest side of the massif, nestled between Bolshoye and Maloye Chebachye lakes. This area is characterized by deep faults that are prominently reflected in the landscape.
The lake is drainless, has no tributaries, and the level is gradually decreasing. The water of Lake Maybalyk contains, in mg/l: bromine 23-36.3, boron 1.17-1.23, iodine 1.94-2.45. In 1974-76, the Maybalyk deposit of mineral underground waters - bromine-containing brines - was explored, and the medicinal properties of lake silts were studied.
The river network is poorly developed and is represented by only a few watercourses. In addition to them, there are smaller streams and springs, which often dry up in the summer. Small rivers and their territories are short and shallow. The main flow occurs during spring snowmelt, so in dry years the rivers practically dry up in the summer; water is stored, as a rule, in dammed or deepened areas, in areas where groundwater is pinched out. But the role of groundwater in feeding watercourses and reservoirs is reduced, since the position of their level and abundance depend to the same extent on natural climatic conditions and man-made impacts, as for surface waters.
Hydrological conditions are determined by the very position of the Kokshetau small hills, for which the most typical groundwater is fissure type, confined to granite massifs. In the flat part, composed of loose sediments, pore waters predominate in horizontal aquifers. The depth of groundwater in the area of small hills is different and ranges from 0.5 m in depressions to 5-7 m or more on elevated elements of the relief. Verkhovodka is characterized by a narrow distribution and is most often found on steppe watershed plains and in flat depressions. Autumn-winter precipitation plays a major role in groundwater recharge since summer precipitation flows into drainage depressions and is spent on evaporation and transpiration of plants. The mineralization of groundwater in general for the Kokshetau Upland is weak, however, in the flat part, it increases significantly. Groundwater and its mineralization have a noteworthy effect on the arrangement of hydromorphic soils and water supply to woody vegetation. There are no waterlogging processes affecting the forest soils; however, small swamps can be found in the depressions beneath birch and aspen groves, which often dry up during dry summer months. 
The climate within the range where the national stop is found is strongly mainland. Typical indicators of continentality include the pronounced contrast between winter and summer conditions, as well as between daytime and nighttime temperatures. Due to profound soil solidifying and decently quick snowmelt, this region is characterized by a tall runoff coefficient [62].
The normal yearly discuss temperature ranges from +1.30 – 20C. The supreme lowest temperature is -510C in January, and the supreme greatest temperature is +410C in July. The total precipitation within the national park amounts to approximately 400 mm per year. During the warm season, an average of 212–254 mm of rainfall occurs, constituting 70–85% of the annual precipitation. Winter precipitation is 83-137 mm, which decides the moo depth of snow cover. Normal long-term climatic markers within the extended shape are given in Reference Section B.
In common, it ought to be famous that the climate conditions within the woodland range are very cruel, which decides the restricted run of local tree and shrub species developing, conjointly limiting the plausibility of the presentation of presented species. 
Soils. Brown shallow soils are formed on loose thin granite deposits. Their thickness varies from several to 30-40 cm.
The weathering products of quartzite shales are more dispersed and therefore medium- and deep-profile brown eluvial low-soddy, brown secondary-soddy, and soddy solodized soils are formed here. The last two species are, in their properties, the most optimal for pine growth.
Meadow-chernozem and forest soils are produced on the Quaternary loams of the inter-hill plains. Peat-bog soils are present in the swampy depressions, while on the accumulative plains, zonal soils with a considerable proportion of solonetzes and solonchak can be found in the spaces between other soil types.
Mountain-chestnut soils are widespread in the low-mountain region and are represented, depending on the conditions of formation, by various types and combinations of them. The thickness of the soil profile is usually up to 40 cm, the humus horizon is 10-15 cm, and the humus content is 2-3 percent. The reaction is neutral. Total alkalinity is low. The mechanical composition is dominated by heavy loamy varieties with a high content (about 50 percent) of cartilaginous-gravelly material, especially in the upper horizons. Therefore, mountain chestnut soils are used for pastures.
Mountain black soils. Their formation is associated with a peculiar hydrothermal regime that has developed in the conditions of mountainous and hilly terrain. The thickness of the humus horizon is 25-30 cm. The humus content in the upper horizons is 7-8 percent. The soil along the profile up to 80 cm is not saline; deeper, an accumulation of sulfate salts is found, which is typical for the gypsum horizon. In terms of mechanical composition, loamy varieties predominate. With depth, the granulometric composition changes towards lighter. Very characteristic is the high (50-70 percent) content of cartilage and crushed stone in certain rocks. Despite their fertility, mountain chernozems are not of particular economic importance due to their association with steep, dissected slopes, which exclude the possibility of plowing. They are used as pastures, less often as hayfields.
Brown forest soils. Their most characteristic features are weak differentiation into genetic horizons, a slightly acidic reaction of the entire profile, high saturation of the absorbing complex with bases, significant absorption capacity, high humus content in the upper horizon, high water permeability, and good aeration. Brown forest soils are subdivided into brown fine-grained soils, low-turf soils, and brown secondary-turf soils.
The diagnostic features of the first soils are low thickness, discontinuity (fragmentation), and fine-earth deposits characterized by varying degrees of rockiness (gravel content). They have a poorly differentiated profile, the thickness of which is several centimeters (3-7). Soil productivity on granites increases with increasing fracturing of rocks and the thickness of the root layer. The low productivity of very dry stony-rock pine forests (open woodlands) is caused by the low thickness of the soil profile and sharply contrasting thermal and water regimes.
Brown forest secondary turf soils are formed under grass-forb pine forests, derivative birch forests, and in non-renewed clearings, burnt areas, and clearings. They are distinguished by a well-defined turf horizon, which is thicker, has a stronger lumpy structure, and contains a large amount of humus. Depending on the character and extent of moisture and the manifestation of the gley process, brown forest gleyic and gley soils are distinguished. Regarding the extent of soil formation processes, underdeveloped soils exhibit distinct characteristics, including an incomplete formation of genetic horizons, a sturdy skeletal framework, and rocks that are only minimally weathered or consist of gravel with a cartilaginous texture. 
The mechanical composition of fine earth in brown forest soils is loamy and sandy loam with a high content of sandy and silty fractions. Pine forests growing on thin brown forest soils (profile depth up to 20 cm) are predominantly of quality class 5a. The planting quality rating for shallow-profile soils formed on course-clastic weathering crust (with a depth ranging from 20 to 40 cm) is 5. Meanwhile, on grass-crushed weathering crusts and medium-profile soils (profile 40-80 cm) - a 3-4 quality rating. In humid conditions on these soils, the bonitet of pine plantations increases to 2-3.
Dark gray forest gleyic soils are formed under wet pine, birch, and aspen forests on clay deposits. They are characterized by a rich mineral and chemical composition of soil-forming rocks. The thickness of the humus horizon reaches 40-60 cm. Carbonates occur at a depth of 80-100 cm. These soils are characterized by an increased humus content in the upper horizon up to 8-12 percent, and at a depth of 75-90 cm signs of gleying are visible. There is no salinity or alkalinity in these soils. Pine and birch forests of 3-2 quality classes are formed here.
Brown shallow soils are formed on loose thin granite deposits. Their thickness varies from several to 30-40 cm.
The weathering products of quartzite shales are more dispersed and therefore medium- and deep-profile brown eluvial low-soddy, brown secondary-soddy, and soddy solodized soils are formed here. The last two species are, in their properties, the most optimal for pine growth.
On the Quaternary loams of the inter-hill plains, meadow-chernozem and forest soils are formed. In swampy depressions, there are peat-bog soils.
The characteristics of natural conditions are compiled based on information given in the monographs of V.N. Biryukov. “Forest zoning of Northern Kazakhstan” [63], Sultamgazhina G.Zh. “Flora of the Burabay National Park” [64], in the fundamental guidelines for the organization and administration of forestry in the Akmola Region [65] and in the materials of the latest forest management [66].

2.2 Forest conditions and forest fund
Based on the woodland zoning of the Akmola region, the national park’s territory is located within the Kokshetau-Munchakta subdistrict. It consists of pine forests along with birch and aspen groves. These forests are found in steppe pine zones on hillsides and small rocky elevations in the Kokchetau-Munchakta area. Additionally, the area around the steppe Mountain Island features forests of marsh pine, birch, and aspen trees.
The Kokchetau-Munchakta subregion of pine and birch-aspen forests is located within the Kokchetau Upland and the abrasion-accumulative plains adjacent to it in a narrow strip from the south, northwest, and northeast. It is characterized by the distribution of low island mountains, hilly ridges (400-600 m absolute height), and hilly basin (300-400 m) small hills and plains (200-300 m), composed mainly of granites, quartzite shales, and ancient weathering crust.
In the watershed areas between low mountain ranges, gently undulating plains between hills, are prevalent, gradually transitioning into sloping areas around lake basins and river valleys without natural drainage. They are composed of loamy and clayey deposits up to 5-10 m thick. Along the edges of the lakes, there are terraces and sandy shore bars, and behind them, there are heavily swampy lakeside depressions.
The territory under consideration is a forest-steppe belt, i.e., a combination of meadow steppes with aspen-birch, pine, and pine-birch forests. In the past, vast treeless spaces between the hills were occupied by rich forb-red feather grass steppes on ordinary chernozems. Currently, they are mostly plowed. The gently drained slopes of the inter-hill forest are covered with grass and forb associations.
On the granite base of the small hills, predominantly pure pine forests are formed. Pine plantings are widespread on quartzite shales with a significant participation of birch, which in some cases replaces pine. However, these shifts are brief. Forests growing on granites and quartzite schists usually exhibit the features of dense, continuous stands (Figure 3).
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Figure 3 – Pine trees on granites

Forest plantings on granites and quartzite schists generally form dense, closed massifs. On the ancient weathered surfaces, small-scale and fragmented pine stands—both pure and mixed—begin to develop. 
Deciduous forests are derivative under these conditions. On the inter-hill plains, in depressions with heavy Quaternary loams, exclusively splinter birch and aspen forests are formed.
Researchers note that the pine of the Borovsky low-mountain forest massif is low-growing, full-wooded, and thick-barked. It has a shallow root system, and its plantings are characterized by low crown density, even with high density. According to their definition, Kokshetau pine is a special form or ecotype [67].
Small-mass and splintery pine forests, both pure and mixed, grow on the ancient weathering crust. Deciduous forests are derivative under these conditions. On the inter-hill plains, in depressions with heavy Quaternary loams, exclusively splinter birch and aspen forests are formed.
Concurring to the most recent woodland stock, the entire zone of the woodland support of the national stop is 129,935 hectares, of which 79,285 hectares (61.0%) are secured with timberlands and 11,600 hectares (8.9%) are not secured, which are primarily spoken to by clearings. The share of non-forest lands of the total area is 38,716 hectares or 29.8%, including 11,318 hectares of water and 4,770 hectares of pastures. More detailed information on the allocation of woodland areas by their types within the predominant species is presented in Appendix B.
On the region of the national stop, useful zones are distributed, in which a separate administration for their security and utilization is set up:
1. The conservation zone (security administration area) spans 14,052 hectares (10.8%) and encompasses the most safeguarded and ecologically valuable parts of the park, featuring diverse ecosystems like forests, steppes, and wetlands. It is distinguished by native plant communities, habitats of rare and distinctive flora and fauna, and a high concentration of biodiversity, highlighting the richness of ecosystem and forest variations. 
2. Zone of biological stabilization (save assurance administration with a few suspicions for logical exercises and entertainment) - 43221 hectares (33.3%) - covers steady, ordinary environments and characteristic objects not changed or marginally aggravated by financial exercises, counting the territories inhabited by rare and native species of plants and animals, along with areas of lake waters crucial for maintaining marine ecosystems and their diverse life forms. 
3. Area designated for tourist and recreational activities (custom security management) - covering 11279 hectares (8.7%) - allocated for traditional leisure spots and entertainment. This encompasses highway routes, lake shores, areas showcasing special and attractive objects of interest, and more.
4. Area designated for restricted financial activities (custom security management) - spanning 61,383 hectares (47.2%) - encompasses lake areas (mainly shallow and coastal), locations with cordons, and areas bordering external land users and settlements, changed into diverse regions of the stop, field, and feed lands, as well as logging woodlands found within the secured zone of the stop.
The primary tree species forming the forests are Scots pine (Pinus sylvestris), silver birch (Betula pendula), and aspen (Populus tremula), covering 59,987.3 hectares (66%), 23,030.1 hectares (29%), and 2,915.9 hectares (3.7%) respectively. There are also small areas with other tree and shrub species.
In pine plantations, plantings of the 5th age class are most significantly represented (31.0%), young trees of the 1st and 2nd age classes account for only 4.7% of the forested land, and plantings of the seventh age class and older occupy 9.3%. The average age of pine plantations is 90 years.
In birch plantations, the largest area is occupied by plantings of the seventh and eighth age classes, 24.7% and 28.1% of the total forested area of birch plantations. The share of young growth of the first two age classes is 10.3% and 36.9% is occupied by plantings of 3-6 age classes. The average age of birch stands is 58 years, and aspen - 37 years.
The abundance of fully grown and excessively mature vegetation surpasses the expectations set by the typical forest ecosystem, a phenomenon that arises organically from the park's forestry management practices, which strictly prohibit major utilization of its resources.
The dispersion of forested lands by quality lesson is for the most part characterized by the normal efficiency of developing conditions within the zone where the park's woodlands are found.  Pine and birch plantings of class 3 occupy the largest area, 44.8 and 45.5 percent, respectively. On hills with shallow soils, pine plantations are represented by plantings of grade 4 and below (51.0% of the area of pine plantations). Within the level regions and the sorrows of the precipitous portion, pine ranches are spoken to by the 1st and higher quality classes (49.0%).
The woodland support of the stop is spoken to basically by medium-density plantings. The normal thickness of the most forest-forming species is 0.64. High-density pine plantations occupy 19.7%, medium-density - 62.5% of the total area of pine plantings. Birch plantations are also represented by average density stands of 0.6-0.7 (60.0% of the total area of birch plantations).
Investigation of the flow of normal tax assessment pointers of the most forest-forming species for the final amendment period appeared that the changes are inconsequential: the normal age expanded by 1 year, the normal quality changed by 0.1, the normal completeness diminished by 0.01, the normal stock per 1 hectare of forested arrive expanded 4 m3. The average growth rate per hectare of forest cover has remained unchanged.
The dissemination of forested regions by timberland sort all through the stop is specifically subordinate to the region of personal forest-forming species and the circumstances within their vicinity area, as well as the landscape. Among the pine timberlands, new pine woodlands (C3) prevail, involving 32,595 hectares or 41.1% of the whole forested range. Dry pine woodlands (C2) cover a region of 16,271 hectares, which is 20.5% of the park's forested range. There are moreover exceptionally dry pine woodlands (C1) and wet pine timberlands (C4), but their share within the add-up to composition is immaterial. 
Birch is mainly represented by temporary birch forests (BVM1) and native wet birch forests (BKL1), their share, respectively, accounting for 16.2% and 10.6% of the forested area. There are also other types of birch, aspen, and willow forests in small quantities.
In general, the natural conditions of the Shchuchinko-Borovskoy region are moderately continental, characterized by fairly extensive biodiversity, balneological properties, the presence of clean lakes, healing waters, and mud. Consequently, they are quite favorable for summer and winter outdoor activities.





































3 PROGRAM AND RESEARCH METHODOLOGY

The research program is aimed at achieving this goal and includes consideration of the following objects:
1. To study forest conditions and recreational zoning of forests in the Shchuchinsko-Borovsk resort area.
2. To analyze the tourism infrastructure and existing routes, a comprehensive study was conducted.
3. The woodlands within the boundaries of the national park were subjected to a detailed silvicultural assessment to evaluate their recreational role.
4. A thorough assessment was carried out to determine both the silvicultural and economic aspects of the forest ecosystem service.
To ensure the accuracy and effectiveness of this research, the latest forest management materials of the [66,p.40]  were utilized. Various categories of land were systematized, resulting in the establishment of functional zones.  Additionally, the assessment focused on five key types of forest ecosystem services: carbon fixation, oxygen release, soil protection from erosion, redistribution of precipitation, and recreation. The findings and details of these assessments can be found in Table 1.

Table 1 – Catalog of ecosystem services chosen for economic evaluation for the Burabai NP

	[bookmark: _Hlk150995728]Ecosystem service
	Nature
	Evaluation Approaches

	Carbon Dioxide Absorption
	Governmental
	Determination based on international carbon pricing

	Oxygen Production
	Governmental
	Assessment grounded on industrial production expenditure.

	Soil Preservation
	Governmental
	Evaluation considering the expenses related to replacement.

	Redistribution of Precipitation
	Governmental
	Assessment through analyzing market pricing indicators.

	Leisure
	Social
	Evaluation based on factors such as transport and travel expenses, as well as market values, among others




The approach created by D.A. Komissarov [68] was employed to determine the mass of sequestered carbon and the amount of oxygen released. This method examines the minute weights of the chemical constituents found in carbon dioxide (CO2) to aid in the calculations.
We used three methods to assess the recreational activities provided by the establishment: a preliminary valuation system, a hedonic pricing (value choices) approach, and a transportation and trip payment system.
The trip cost framework can be applied to evaluate the benefits linked to accessing a particular area or recreational site, whether it involves selling an existing location or developing a new one.
The fundamental process using the transportation cost model is outlined as follows: Q=f(TC, D), where Q is the total number of visits to the site; TC is the transportation and trip costs related to visiting the property (which include travel costs to and from the property, entrance fees, lodging, meals, possible income loss, etc.); and D is the socio-demographic characteristics of visitors (such as age, gender, educational attainment, and yearly income) [69].
We can generate a demand curve for a public park or recreational area with this formula. This curve demonstrates the connection between the "quantity of the commodity" (q), which reflects the number of visits to the site (per period), and the "price of the commodity" (P), which indicates the transportation costs related to visiting the area (TC). As illustrated in Figure 5, consumer surplus can be determined using the demand curve.
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Figure  4 – Demand curve

The area beneath the demand curve and above the price point indicates the level of consumer surplus. This metric reflects the overall economic value of a public park or estate. There are two methods for assessing trip costs and transportation systems: individual approaches and zonal approaches.
Let’s analyze the primary differences between these two strategies. The individual approach primarily focuses on the annual visit frequency of each park visitor. In contrast, the zonal method emphasizes the number of visitors from specific zones or the average number of visits per individual within those zones.
To apply the zonal approach, it is crucial to gather data on the number of visitors from each zone, the population living in those zones, and the demographic profiles of these individuals. This information is usually available through government statistical offices. Furthermore, it is necessary to calculate the transportation costs that visitors from each zone are likely to face.
In contrast, the individual approach necessitates the collection of more detailed visitor information, which requires conducting surveys directly at the park or recreational area. This thorough data gathering includes various factors, such as travel time and distance, frequency of prior visits, length of stay in the park, and travel-related costs like accommodation, food, and entrance fees. Important aspects of this approach also comprise socio-economic data about park visitors, including gender, age, education level, income, and occupation, as well as their motivations for visiting, assessments of the park's environmental quality, and their inclination to visit other parks.
To implement the individual approach, most park visitors need to make at least two visits to the park each year. If this criterion is not met, it will be challenging to calculate the demand curve, measure consumer surplus, and ultimately evaluate the park's economic value. In contrast, the zonal method offers a more cost-effective option for researchers by utilizing existing data and requiring minimal direct input from park visitors [70].
This approach offers several advantages, including the generation of more accurate data since it relies on actual visitor behavior rather than hypothetical scenarios. Additionally, its implementation does not require substantial financial investments, and the results are relatively straightforward to interpret and analyze. Most models assume that visits to parks are the primary reason for people's presence in those areas.
When a trip involves visiting multiple sites or parks, there is an increased risk of inflating the economic value of the specific park under investigation. It becomes challenging to identify and quantify lost income, as well as to assess the value of time spent traveling that could have been utilized elsewhere. Conversely, the park’s value may also be underestimated in such cases. This aspect can lead to revenue loss, which should be factored into the calculation of transportation costs. While there is no universally accepted method for estimating lost revenues, many economists prefer to calculate it as a percentage of wages. This factor also influences the benefits that travelers derive from the trip.
Additionally, the perceived benefits are significantly influenced by the availability and accessibility of alternative parks. For example, if two individuals travel the same distance to visit a park, one would expect them to derive similar benefits from the experience. However, if multiple parks are accessible, visitors may experience greater advantages by selecting a specific park based on their personal preferences or other factors.
Although traditional trip cost methods provide valuable insights into current conditions, they fail to consider future changes in the park's ecological health. Additionally, statistical challenges can impact the accuracy of the results. These issues can be addressed by thoughtfully determining the function's form to construct the demand curve, selecting suitable models, and identifying the relevant variables to include in the model.
Despite these limitations, the transportation and travel cost method remains a valuable approach for evaluating national parks and protected areas. It continues to be widely utilized by economists and researchers at both national and international levels.
To carry out a questionnaire survey of park visitors and tourists, we created three types of surveys. On behalf of the management of the Burabay zone and the individual conducting the study, we greeted the respondents and informed them that the questionnaire was anonymous, emphasizing that the results would contribute to the preservation of Kazakhstan's natural environment. The first one contained 4 questions, answered by 200 respondents (Appendix D). The second one contained 6 questions, answered by 950 respondents (Appendix E). The third questionnaire contained 23 questions, answered by 385 respondents (Appendix F).


 








































4 CONDITIONS OF THE EXISTING INFRASTRUCTURE FOR RECREATIONAL SERVICES IN THE NATIONAL PARK

In contemporary circumstances, one of the paramount elements influencing the advancement of the national economy is the nation's access to natural resources. Simultaneously, it's evident that stores of natural resources are finite, with numerous types being non-renewable, while others regenerate at a sluggish pace. Therefore, in conditions of constant growth of population and industrial production volumes, the problem of conservation and the prudent utilization of natural resources arises, including recreational resources.
Kazakhstan possesses notable recreational assets, with opportunities for their gradual expansion on the rise. The concept of "recreational resources" holds historical significance, as the roles of various resource types and their compositions, along with tourism demands, have evolved over centuries. This evolution has led to the integration of new elements, encompassing both natural and socioeconomic factors. The development of recreation as a distinct sphere of human activity and its corresponding infrastructure emerged relatively recently, paralleling advancements in social labor productivity, transportation, reduced costs, and expedited travel, alongside the institution of paid leave. The term "recreation" was first coined in the scientific literature in the United States towards the end of the previous century, coinciding with the introduction of standardized working hours, additional days off, and summer vacations. According to experts from the US National Tourism Policy Research Center, recreation pertains to the activities individuals undertake to create and personally enjoy their leisure time. Consequently, recreation embodies restoration, healing, and the environments wherein such activities take place. Originating from Latin, recreation translates to "restoration" or "renewal." [71].
Currently, recreational tourism in our country is in its early stages but is gradually evolving towards the development of a strong tourism sector. This progression is fueled not only by the wealth of recreational resources but also by the nation’s socioeconomic advancement. The country features a diverse range of tourism types, each at different levels of maturity. The appeal of recreational resources attracts visitors from around the world, making it a key factor in drawing tourists. The expansion of inbound tourism is vital for Kazakhstan, as it brings several financial, economic, and social benefits, including foreign currency inflow, enhanced tourism infrastructure, and job creation.
Our republic’s unique natural wealth and rich historical and cultural heritage are making it increasingly attractive to tourists interested in exploring the country’s history and culture. With significant untapped potential for tourism growth in global and regional markets, the country can achieve intensive tourism development, creating jobs and increasing investment inflows into the national economy.
Our nation boasts unparalleled natural resources and a rich historical and cultural legacy. In the current phase of tourism evolution, it has emerged as an exceedingly appealing destination for individuals intrigued by the country's history and culture. The substantial untapped potential for tourism development in both international and regional markets position the republic to embark on an accelerated trajectory of tourism growth. This growth promises to stimulate employment expansion and bolster investment inflows into the national economy.
The SNNP "Burabay," located in the Shchuchinsko-Borovskoy resort area in the northern part of Akmola province, is situated 258 km from Astana (Figures 6, 7). It is one of Kazakhstan's most scenic destinations, featuring unique mountain, forest, and lake ecosystems, along with pine and birch woodlands, and a wealth of historical and natural landmarks.
Since ancient times, there has been an influx of organized and amateur tourists and vacationers, especially in the summer. The beneficial properties of forests, lakes, and mountains, especially their balneological functions, led to the creation in this area of a network of medical and preventive health institutions, tourist centers, and recreation centers.
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Figure 5 ‒ National Park Burabay
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Figure 6 – Map of the Shchuchinsk-Borovsk resort area

In national parks, there is a strong focus on tourism and recreational activities, which are crucial for their success and economic sustainability. The establishment of specialized infrastructure plays a pivotal role in supporting these activities. Currently, within the park being examined, key features such as a nature museum with a zoo section, notable landmarks, and several well-equipped tourist trails contribute to the existing infrastructure catering to these purposes.
The number of both organized and independent tourists visiting the national park increases annually. The park has significant potential to offer services in this domain on a fee-based structure, leading to revenue generation. A portion of this income can be allocated for further economic development initiatives. International experiences, especially in countries like the USA, UK, Australia, and neighboring Mongolia, underscore the considerable potential of national parks in this aspect. Mongolia, in particular, has gained global recognition for its national parks, with visitor numbers steadily rising. Sustainable profitability and the resilience of the tourism sector hinge on investments in infrastructure development, which, in turn, ensures the diversity and quality of services provided. This fundamental principle requires no further justification.
​ About 800 species of plants grow in these parts, and approximately 305 species of animals live. The resort area contains more than 76 recreation and entertainment institutions: sanatoriums, preventive clinics, health and entertainment centers, tent camps, hotels, etc. To advance the health, recreational, and tourism infrastructure of the resort area, a Feasibility Study [72] and a System Development Plan [73] were formulated.
The use of forests in the area under consideration for recreational purposes has a long history. Towards the end of the nineteenth century, the therapeutic and recreational worth of the woodlands within the Shchuchinsko-Borovsky mountain region was recognized. The first settled settlement in Borovoye was founded in 1849. The first sanatorium with a kumys clinic was opened in 1910 by Doctor of Medicine Emelyanov, the opening of the sanatorium caused a large influx of patients in Borovoye. In 1927, the Barmashino sanatorium was organized on the eastern shore of Lake Shchuchye, and in 1928, the Vorobyovka holiday home was founded on the banks of the Sary-Bulak River. 
As villages rapidly expanded, departmental sanatoriums associated with certain institutions were established, contributing to the formation of a resort area. With the development of infrastructure in the Borovskoy resort area, there emerged a necessity to enhance forested areas and upgrade communication routes. For these purposes, in 1898, the State Forestry District was organized in Borovoye and a forestry technical school was transferred from Omsk. 
Baryshchevtsev V.V. was among the earliest to recognize the importance of the forests in the Shchuchinsko-Borovskoy resort area in his writings. [74], he carried out the first work to improve the region. Many scientists devoted their scientific works to the examination of history of forests in this region [75-77], in particular Multanovsky M.P. aptly observed: "Over 25 years, the forestry department, led by Baryshevtsev V.V. and his closest associates, diligently and meticulously labored to transform the wild landscape of Borovoe in the mid-90s into a comfortable summer retreat and prepared it for the development of a major resort." 
Academician B.A. Beloslyudov noted that “The Borovoye Nature Reserve is a very interesting place for research and clarification of methods of maintaining the reserve economy, as well as some problems of agriculture, animal husbandry, fishing and hunting” [78].
During the Great Patriotic War, several research institutes from the central regions of Russia were evacuated to Borovoe. Prominent academicians V.I. continued to conduct their research here. Vernadsky, P.L. Dravert, L.S. Berg, N.F. Gamaleya, Professor V.N. Sukachev, L.A. Ivanov and many others.
Despite repeated changes in departmental affiliation, the very name of the current park, and SFF categories, the cultural and health significance of forests has always been noted, which will continue to increase. Many cultural and archaeological relics, including mounds, havebeenconserved inside the protected zone of the Borovsky mountainforest massifand itssurrounding area, especially around Lake Borovoye, which is deeply entwined with the legacies of prominent Kazakh individuals
[bookmark: _Hlk167753719]The Borovskoy resort mountain forest massif and the surrounding on the southern shore of Lake Borovoye there is a fairly extensive grotto (“Kenesary Cave”), where, according to legend, the national hero Kenesary Kasymov stopped to hunt bears. Shokan Valikhanov, the first Kazakh scientist and outstanding educator, was born at the foot of Mount Kokshetau (Sinyukha) - the highest mountain of the Borovsky massif (947.6 m). To the west of the Three Sisters and Okzhetpes rocks is the clearing of Abylai Khan, where in 1740 a historical decision was made to reunite the Khan tribes with Russia (figure 7, 8).
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Figure 7 ‒ Abylaikhan's clearing        Figure 8 ‒ General view of the clearing

The glade of Ablai Khan is located in the forest, measuring 250x500 m, 100 m from the shore of the lake. Auliekol. In the northeast, 300 m from the clearing, there is the Okzhetpes rock; to the north and northwest are the spurs of the Kokshetau ridge. The clearing is currently used for parking and selling souvenirs. Currently, maximum conditions have been created to familiarize tourists with these historical places.
Burabay is widely known for its characteristic rock formations, which cannot be found anywhere else in Kazakhstan. Each rock of Burabay has its legend. In Blue Bay, a sphinx-like rock rises from the lake, called Zhumbaktas (“Mysterious Stone”, figure 9). Behind it rises an astonishing 380-meter-high stone structure made of pure granite. This cliff is called Okzhetpes (“Inaccessible for arrows”, figure 10), and many legends of Burabay connect it with Zhumbaktas. There are 28 species in total.
Currently, there are many recreational and recreational facilities in the park (24 sanatoriums, 16 children's health centers, 9 hotels and 27 seasonal recreation and treatment facilities). More than 500,000 people vacations in these health resorts every year. The territory is a traditional vacation spot for the population of Northern Kazakhstan and, from Russia, the southern Urals and Western Siberia. The Shchuchinsk-Borovsk resort area. Mountains, forests, and lakes together act as a climate barrier. Figures 11 and 12 show places of mass recreation for visitors and tourists staying in the resort area. Resort experts point out that the sharply continental climate of Central Kazakhstan is significantly softened in the Borovoe oasis.

[image: E:\Фото для диссертации\DSCF2335.JPG]            [image: ]

Figure 9 ‒ Zhumbaktas rocks             Figure 10 ‒ Okzhetpes rocks
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Figure 11 ‒ Visitors on the lake shore        Figure 12 ‒ Recreation of visitors

Undoubtedly, one of the most valuable resources of the area is its pine forests. Unlike other types of coniferous and deciduous trees, pine forests exhibit high phytoncidal activity. A single hectare of pine forest can supply oxygen to over 200 people. Furthermore, just one gram of phytoncides from pine forests has the capacity to disinfect approximately 100 cubic meters of air. These phytoncides derived from pine needles have been found to combat pathogens associated with tuberculosis and diphtheria.
All lakes in the territory are characterized by balneological resources, some of them are hydromineral deposits. Lake Maybalyk is a source of mineral waters, bromide brines and medicinal bromide-sulfite silt mud. Steppe Lake Balpashsor is a large deposit of salt-saturated sulfide silt mud.
In the area surrounding the park there are reserves of cold radon and medicinal table (iodine-bromide, ferruginous, siliceous-manganese) mineral waters. The combination of such resort indicators as the aesthetic value and uniqueness of landscapes, clean mountain air enriched with phytoncides, large picturesque lakes, various hydromineral springs, the production of medicinal products shubat and kumys, an advantageous location in relation to transport presence of essential infrastructure, communication networks, and other amenities qualifies the territory as being of the highest resort significance. This designation applies particularly to the entirety of the Shchuchinsko-Borovskoy resort area, with a special emphasis on the Burabay State National Park has rich recreational resources. A distinctive form of recreational activity within the park territory involves sport and amateur hunting, as well as amateur fishing. These pursuits are considered integral components of outdoor recreation. The Park aims to protect and reproduce wild animals, as well as use them for educational, aesthetic and recreational purposes. A variety of game species can be found in the park, such as fox, wolf, gray partridge, marmot, muskrat, hare, squirrel, roe deer, elk, wild boar, and wood grouse. Amongthese are ducks, upland game, hares, deer, androedeer in relatively large numbers. Every hunting activity is quite involved. amateurhunters, eventhose from abroad
The Park is home to various types of game animals, including deer, should be involved in carrying out the necessary regulation of numbers or selective shooting. There are reservoirs in the park where recreational fishing is possible.
The wild animal world is a sensitive barometer of human participation in his destiny. Feeling the powerful revival of Burabai, the animal not only began to settle in favorable conditions (forest fires and poaching were eliminated, the food supply became much richer), but also expanded populations and produced good and healthy offspring.
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Figure 13 – Animals
Figure 14, currently, in the Shchuchinsko - Borovskoy resort zone there are 305 species of vertebrate animals (36% of the total number living in all of Kazakhstan).
The Developmnt Programme of the Shchuchinsko-Borovskoy resort area primarily focuses on the advancement of the tourism industry. However, there is a lack of distinct differentiation between tourism and recreation within the program. Meanwhile, it is the recreational potential that is the most valuable resource of this territory. The bulk of people come here primarily for the purpose of recovery, treatment and outdoor recreation. 
Tourist routes within the park are meticulously designed, considering functional zoning and their historical placement to accommodate long-term recreational use. Within the zone, walking and equestrian tourist routes are organized, which are equipped for their intended purpose. On all routes there are bivouac stops and observation platforms, shelters from bad weather, places for fireplaces with fuel reserves, waste bins and toilets, full houses and layouts of natural monuments, historical, cultural and everyday objects, considering the characteristics of landscapes and natural and climatic factors in this area. According to the method of transportation, tourist routes are divided into walking, horseback riding and bus (excursion), cycling, water and helicopter. All tourist routes are marked, with diagrams and detailed descriptions. In order to ensure fire safety, areas are cleared and mineralized strips are created around areas that pose a possible fire threat. To accommodate tourists during the summer season, plans include the construction of campsites, an ethnographic village, tent camps, and other related facilities. The construction of stables is envisaged on equestrian routes. The list of existing tourist routes is presented in (table 2).
[bookmark: _Hlk150993957]
Table 2 – List of existing tourist routes

	Route points
	Route length, km
	Season
	Route assignment
	Route duration

	1
	2
	3
	4
	5

	Walking routes

	Cordon Blue Bay – Abylay Khan Glade – Imanaevsky Stream (waterfalls) and back
	8
	year-round
	walking - educational
	3 hours

	 Cordon Blue Bay – Cold Key – lake. Maybalyk and back
	7
	summer
	walking - educational
	8 hours

	Cordon Blue Bay – Bastion rock – Kenesary cave and back
	7
	summer
	walking - educational
	3,5 hours [image: ]

	Cordon Blue Bay – Bolektau – “dancing” birch grove – Museum of Nature and back
	5
	year-round
	walking - educational
	3 hours

	Cordon Blue Bay – Okzhetpes rock routes 1 and 2 and back
	1
	summer
	sport
	2,5 hours

	Cordon Blue Bay – Frog Rock and back
	2,5
	summer
	sport
	6 hours

	Cordon Blue Bay – Okzhetpes rock routes three and four and back
	1
	summer
	sport
	2,5 hours
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	Cordon Blue Bay – Bastion Rock and back
	8
	summer
	sports and health
	3 hours

	Cordon Blue Bay - nameless rocks above sea level. Karakistak and back
	4
	summer
	sport
	2,5 hours

	Cordon Blue Bay - along the lakes of the resort area
	12-70
	year-round
	sport, health and educational
	1-3 days

	Around Lake Katarkol
	15
	summer
	walking - educational
	1 day

	Lake Katarkol – Lake Zhukey

	15-30
	summer
	walking - educational
	6 hours 

	Village Burabay – Lysaya mountain
	15
	summer
	walking - educational
	2 hours

	Climbing Mount Berkutty
	
	summer
	health and educational
	2 hours

	Mount Berkuty – “Stormy Spring”
	
	summer
	health and educational
	6 hours

	Lake Zhukey – cordon Zhukey – spring “Maiden Tears” – cordon Zolotoy Bor and back
	
	summer
	sport, health and educational
	3 days

	Horse routes

	Parking “Ainakol” - "Kenesary" cave and back
	4,5
	year-round
	health and educational
	3 hours

	Bus routes

	“In the world of animals” photo safari
	25
	summer
	excursion
	2 hours

	Sightseeing tour “Burabai tract - the pearl of Kazakhstan”
	
	summer
	
	3 hours

	“Therapeutic baths” Lake Maybalyk
	35
	summer
	healt
	3 hour

	The vast steppes of the Burabay area, stretching alongside the steppe salt lakes Akkol, Tekekol, and Karakol.
	25
	sumer
	excusion
	3 hour

	“Burabay the forge of health” (on the watershed of Burabay and Shchuchye)
	59
	summer
	excursion
	3 hours

	A trip through the resort area (road of republican significance) 
	55
	summer
	excursion
	2 hours




The cost of accommodation, food, transportation, and other services plays a significant role in attracting tourists. A 2021 survey conducted on online platforms revealed that the price of accommodation with breakfast in double rooms at 2*-5* hotels ranges from 8,000 to 45,000 tenge per day. In sanatoriums, guest houses, and recreation centers, lodging alone costs between 6,000 and 9,000 tenge per day. Budget-conscious tourists can opt to stay in tents or rent apartments and houses from local residents.
Depending on the comfort and level of service, food costs in restaurants and cafes also vary. Lunch for two in restaurants will cost 8-10 thousand tenge, in a cafe - 3-4 thousand tenge. It is practiced to serve set meals, which cost 2-2.5 thousand tenge for two. The cost of main national dishes ranges from 500 to 900 tenge, and kebabs - from 1000 to 1300 tenge.
Renting boats, catamarans, speedboats, bicycles, ATVs, and skis in winter is becoming an increasingly popular entertainment for vacationers in Borovoye. Prices here vary widely but are quite affordable.
Everyone visiting this region should always remember that it is a specially protected area within the boundaries of the Burabay SNNP. Therefore, the primary goal is to preserve the natural ecosystems and biodiversity in their original state. However, the landscapes will not be harmed if they are properly developed within the watershed boundaries, with ongoing forest conservation measures and recreational activities kept within permissible limits. Any project in this area should prioritize maintaining the watershed's water regulation capacity, enhancing the quality of surface water, preserving air quality, and protecting the forests, particularly against wildfires.
Thus, during recreational activities, paramount importance must be placed on conserving the most picturesque landscapes of natural forests, as well as preserving the diverse vegetation, encompassing greenery and the growth of young trees, particularly pine trees.



































[bookmark: _Hlk150995948]5 FORESTRY AND ECONOMIC ASSESSMENT OF THE NON-MARKET VALUE OF FORESTS IN THE BURABAI NP

5.1 Assessing the regulatory ecosystem services furnished by forests
It's widely recognized that forests are complex ecological systems that provide a range of both wood and non-wood products, serve as habitats for various animals and birds, and simultaneously fulfill essential ecological roles. These include carbon absorption, oxygen production, climate and water regulation, soil protection, and sanitation functions. All these functions are important; if some stop global warming, others, like forest plantations' capacity to release oxygen and restore environmental balance, won't be able to. This is because energy derived from fuel combustion is being consumed at an accelerating rate due to the fast advancement of technology.
With the rapid advancement of scientific and technological processes and the emergence of new technologies, environmental pressures on natural ecosystems are escalating. This intensifying pressure makes the preservation and management of these ecosystems increasingly challenging. Consequently, it is imperative to develop a strategy that takes into account the multifaceted impacts of various factors. Thus, M.A. Danchenko proposes to consider the management of natural objects as a complex process that considers the dynamic nature of ecosystems, the interdependence of all its components, as well as the limited ability to resist anthropogenic impact and self-heal from stress caused by human activity [79].
A forest is more than just a collection of a particular group of plants' biological characteristics; it is a complex natural and economic system. It serves as a unique natural-economic complex where specific groups of flora and fauna are interconnected with the soil and with each other through spatial distribution, mutual interactions, and environmental impacts. At the same time, it maintains harmony in natural processes and has distinct economic value in supporting various activities, driven by the nature of forest resources. This highlights the economic rationale for classifying not only forested areas but also other lands that require an integrated management system for their preservation and sustainable use. The wealth of forest resources is defined by the elements within the forest and their ability to meet human needs.
Forest fires present a significant threat to any forest ecosystem, including the Borovsky oasis situated in the dry steppe zone. Experts evaluating the fire risk and flammability of forest environments in the park observe that the occurrence, propagation, and intensification of forest fires are predominantly linked to weather conditions during the fire season. Additionally, the effectiveness of all preventive firefighting measures in the protected forest areas plays a crucial role in mitigating the impact of these fires. Outbreaks of large forest fires can recur every 3, 5, 7, 11 years [80]. An analysis of the causes of fires on the lands of the forest fund of the domestic conservation area shows that people who live in or close to forests are responsible for 98.9% of forest fires; lightning is the primary cause of the remaining fires.
Integrating all forms of forest fire prevention, while accounting for the efficiency of their detection and suppression, is a key strategic approach in combating forest fires. It is essential to consider the distinct forest and meteorological characteristics specific to the region in this context, as they define the unique features of the area. These efforts are rooted in the study of forest fire dynamics. It is a well-established fact that preventing a fire is far easier than putting one out. By placing a strong emphasis on fire prevention, the authorized forestry management body creates mandatory documents that must be implemented by all forestry and related organizations responsible for forest management, regardless of their departmental affiliation.
There are numerous types of preventive measures aimed at fire prevention, which are widely implemented and executed by forestry institutions across the republic. In national parks, particular focus is directed towards recreation areas and designated forest regions equipped with reliable firefighting apparatus. They are intended for organized recreation of visitors throughout the fire season, regardless of the current fire danger due to weather conditions. In the recreation area, employees of the state forest guard constantly carry out mass explanatory and educational work on fire prevention, and when a class III fire danger occurs due to weather conditions, ground patrols of the territory are carried out.
In some recreation areas, by the established procedure, it is recommended to assign forest areas as recreation centers to organizations, enterprises, and institutions under agreements that provide for carrying out, with their resources and resources, measures to improve the areas assigned to them and ensure their fire safety.
For short-term recreation of people in the forest, special places are provided. Typically, these areas are situated along roadsides, at locations where forestry activities are conducted within the forest, and in other frequently visited spots. The rest areas are a gazebo bordered by a mineralized strip and the presence of landscaping elements (toilets, garbage bags).
Scientists observe that within the mechanism of photosynthesis, the green parts of plants synthesize organic compounds by utilizing carbon dioxide, water, and trace minerals. This process results in the creation of stored chemical energy within the plant. Subsequently, enzymes facilitate the transformation of these energy reserves into a variety of substances, including cellulose, resins, essential oils, and other organic compounds. As a consequence of this biochemical process, oxygen is released as a waste product. Oxygen, a critical element for the sustenance of human life, animals, plants themselves, and various industrial processes, is thus generated during the formation of primary organic substances through photosynthesis.
Researchers note that in the process of photosynthesis, green plant components manufacture organic materials using carbon dioxide, water, and trace minerals, leading to the production of stored chemical energy. These reserves then undergo enzymatic processes to convert into diverse substances like cellulose, resins, essential oils, and others. Oxygen, a byproduct of the synthesis of primary organic compounds, is essential for human life, as well as for animals, plants, and industrial applications [81].
Usoltsev V.A., who conducted research in this region on the accumulation of phytomass of tree stands proposes the organization of monitoring of forest ecosystems in connection with the ever-increasing pollution of the natural environment and the adverse effects of economic activities by nature users [82, 83], by analyzing retrospective data on the dynamics of taxation indicators and phytomass accumulation, or carbon sequestration by tree stands.
However, comprehensive studies on carbon dioxide (CO2) absorption and oxygen (O2) release in our country have been sporadic, with no thorough assessments conducted. Only since 2000, in the works of A.I. Koltunova, conversion factors were proposed for compiling tables of carbon reserves from the reserve of the total phytomass of forest plantations [84].
In the subsequent years, experts from KazNARU and LLP KazRIFA conducted extensive research into the capacity of pine plantations to capture and store carbon dioxide while also releasing oxygen in the Kazakh small hills, with a specific emphasis on the Borovskoy forest area [85-88].
Within the 129.9 thousand hectares of the Burabay Park Forest reserve, there are 79.3 thousand hectares of forested land. The assessment of the services provided by the forest ecosystem will focus on this area. The forest landscape is primarily composed of Scots pine (Pinus silvestris), which accounts for 66% of the forest, and silver birch (Betula pendula), which constitutes 29%. Additionally, aspen (Populus tremula) and various other tree and plant species can be found in smaller patches throughout the forest.
The study of the carbon balance of natural systems is increasingly becoming an urgent problem towards the conclusion of the last century, it has become increasingly evident that the role of forests on Earth extends far beyond previous comprehension, it serves as a fundamental element of the biosphere, generating a crucial environmental asset: oxygen. Additionally, it effectively absorbs carbon dioxide, the levels of which in the atmosphere are rapidly increasing, thereby exerting a considerable influence on global climate change.
Climate has a major influence on forests, such as the composition of stands and their productivity in different climatic regions. The unique interplay between climate and forests is characterized by a reciprocal relationship: while climate influences forests, forests also exert an influence on the climate. Consequently, forests not only respond to climate conditions but also modify and shape them, resulting in a dynamic interaction where both climate and forests continuously influence each other. Here we see an example of feedback, especially since the possibility of the very existence of a forest is primarily determined by climate.
Most scientists studying the nature of forests are unanimous in the opinion that forest vegetation can affect the CO2 balance, and therefore, instead of the “oxygen assessment of the forest,” they suggest paying more attention to the “carbon function of the forest” as a factor counteracting the growth of carbon dioxide and tropospheric nitrogen and other trace gas components in the atmosphere. Carbon dioxide, with its high heat capacity, serves as a barrier that allows solar rays to pass through to the Earth while blocking heat rays emitted from the Earth. Throughout history, the Earth's climate has always exhibited variability and undergone various fluctuations. However, this has become one of the most pressing issues today, as it is well-recognized that human economic activities have had—and continue to have—a substantial negative impact on forests.
To as certain the value of forests regarding carbon sequestration, we derived the plantations' reserves of the primary forest-forming species from the most recent forest assessment data. These reserves were then multiplied by the corresponding average coefficients of wood density. As a result, we obtained the mass of wood in weight units. Using the indicators of carbon content in the wood of the species under consideration, by simple multiplication, we determined the quantity of fixed carbon (table 3). The coefficients of the specific gravities of wood and the percentage of carbon content in them were established based on data given in the specialized literature [89].

Table 3 – Determination of the significance of forests in the Burabay SNNP  based on carbon fixation*

	[bookmark: _Hlk150996533]Wood species
	Stock volume, th. м3
	Coef ficient of specific weight
	Stock of wood,
th. t
	% carbon content
	Mass of fixed carbon,
th. t
	Cost per ton of carbon., th. US$
	The carbon sequestration value of forests,
th. US$

	Pine
	10 279,3
	0,82
	8429,0
	50
	4 214,5
	36
	151 722,0

	Birch
	2 459,1
	0,87
	2139,4
	48
	1 026,9
	36
	36 968,4

	Aspen
	287,6
	0,76
	218,6
	46
	100,5
	36
	3 628,0

	Total
	13 026,0
	-
	10 787,0
	-
	5 341,9
	-
	192 308,4

	* - excluding other and shrub species



[bookmark: _Hlk150997179]An analysis of the literature shows that prices for 1 ton of fixed carbon in different countries range from 19-37 US dollars [90, 91], and Dr. Hugo Van Zyl, studying protected areas in Ethiopia, citing several sources in the United States, accepted the level of 58 US dollars [92]. Since the forests of the Urals and the Kazakh small hills are more or less homogeneous and located relatively not far from each other, In this thesis, following the guidance from a scientific symposium convened in 2003 in Chelyabinsk, Russia, the cost of one metric ton of carbon is set at $36 US [93]. 
For better illustration, let's construct a comparative diagram showcasing the value of different tree species for carbon fixation (figure 15). It's evident that the majority of fixed carbon is attributed to pine plantations, totaling 151.7 million, followed by birch and aspen plantations, accounting for 36.9 and 3.6 million US dollars, respectively. As a result, the total worth of the forest in terms of carbon sequestration, calculated at 5,341.9 thousand tons, amounts to 192,308.4 thousand US dollars. This equates to roughly 2,425 US dollars per hectare of forest land.



Figure 14 – Comparative value of tree species for carbon fixation
[bookmark: _Hlk150998692]
Our calculation of $2,425 per hectare of forest land is nearly double the figure reported by Boranbay Zh.T. [37, p.12] for the Kazakh small hills, which was $1,161. Furthermore, it also exceeds the result obtained by Tumenbaeva A.R. [38, p 83.] for the green zone of Astana, which was $1,134. This difference can be attributed to the higher productivity of forest plantations within the national park compared to the small hills as a whole. Additionally, in Boranbay Zhumagul's study, the cost of one metric ton of carbon was $28, which was lower than our estimation. Moreover, the green spaces around Astana are relatively younger and have not yet reached maturity, accumulating maximum phytomass, as depicted in Figure 16. The same situation has developed about the buildup of carbon weight units, so according to our research, 1 hectare of forested area deposits 67.37 tons, and the results of similar studies by Baranova S., conducted at the Otradnensky State Forestry Institution of the Akmola region showed a result of 46.67 tons ha 1 ha [94]. These data once again prove that the forests of the national park prevail over the indicators of forest plantations of the Kazakh small hills as a whole.
	

	
Figure 15 – The valuation of fixed carbon for each hectare of forested land
Scientists have observed that communities of organisms and ecosystems, irrespective of human impact, have developed under the influence of natural factors and competition between different species, thus representing dynamic systems with occasional equilibria. At the onset of this cycle is photosynthesis, a process that releases oxygen, the presence of which is sustained in the Earth’s atmosphere solely through this mechanism. The key physiological processes taking place in tree foliage - such as carbon dioxide assimilation, oxygen release, transpiration, and respiration - facilitate an ongoing exchange between the leaf and the surrounding atmosphere [95].
[bookmark: _Hlk150998922]To calculate the overall growth in dry organic material, we start by multiplying the total volume of plantings in the forested region, which stands at 13,026.0 thousand m3, by the average density coefficient of wood in a dry condition, set at 0.52. This computation gives us 6,773.5 thousand tons. Subsequently, we multiply this figure by 1.23, signifying that throughout the accumulation of this mass, forest plantations emitted 8,331.4 thousand tons of oxygen taking into account the price of industrial oxygen production at 15 thousand tenge per ton [96], the total value of this oxygen volume reaches 297,550.0 thousand US dollars (8,331.4 thousand tons x 15 thousand tenge ÷ 420 tenge). When distributed across the entire forested area of 79,285 hectares, the oxygen-producing capacity of the national park's forests is appraised at US$3,751.5 per hectare.
The findings we obtained closely align with those of Boranbay Zh.[37], who assessed the oxygen generation capacity of one hectare of forest in the Kazakh small hills at $3,486.
Forest plantations are vital for preserving ecological equilibrium and ensuring the stable interaction among the fundamental ecological systems of the biosphere.
In terms of stability and adaptability to changes in external conditions, forests are superior to all other ecosystems.  As one of the fundamental components of the biosphere, forests serve as a vital ecological factor in safeguarding the natural environment and influencing human ecology, impacting the lives of both present and future descendants [97].
The soil-protective role of forests is very important, especially in protecting agricultural lands, river banks, reservoirs, and other objects; it is described in some detail in the specialized literature and has a silvicultural and environmental-economic assessment [98]. The situation is different with forested lands; here, too, with excessive recreational load, degradation of forest lands may occur - most often, this is not a very noticeable and long, sometimes fast-flowing process occurring on the visible surface of the earth. For example, if in industrial production land degradation can have a local, sometimes even of a point nature, then in forestry, it can occur over large areas.
Forests, through their root systems, reinforce the surface of the soil, thus mitigating erosion by water. They actively contribute to soil formation and the recycling of organic matter, enhancing soil fertility. Additionally, forests improve the physical properties of soil, facilitating water retention and infiltration, which helps prevent erosion caused by water and wind. When forests are cleared over large areas as a result of a large fire, excessive clear-cutting, and livestock grazing, processes of soil degradation usually occur. For example, in desert conditions, the most vulnerable in ecological terms, the movement of sand even begins, which fills up populated areas, roads, etc [99].
As a consequence of atmospheric precipitation and snowmelt, both surface and subsurface runoff are generated. Surface runoff has the potential to trigger soil erosion, spills, and other detrimental impacts, whereas subsurface runoff contributes to groundwater replenishment. The mitigation of surface runoff and its diversion into intrasoil runoff holds significant importance. Forests are recognized for their role in decreasing surface runoff, with the extent of reduction contingent upon the particular conditions within the forest.
In forested areas, surface runoff is diminished by several factors, including the unevenness of the soil surface and the presence of microrelief features like hummocks, stumps, and depressions. Additionally, weak soil freezing, the formation of macro voids in the soil (such as rotted roots or animal burrows), and the presence of forest litter act as filters, slowing the movement of moisture from top to bottom and preventing its downhill flow. These conditions promote rapid water infiltration into the soil, effectively redirecting surface runoff into subsurface layers. Another contributing factor to reduced runoff in forests is the gradual snow-melting process, which occurs at a slower pace compared to open areas.
Reducing surface water flow within forests serves not only to prevent soil erosion but also underscores the forest's role in purifying water that flows into rivers and lakes as internal runoff. Particularly in mountainous regions, forests play a crucial role during heavy rainfall, snow melting, and snow avalanches. By slowing down the snow melting process and transforming surface runoff into internal flow, forests facilitate a more uniform water flow into rivers and lakes, thus mitigating the risk of floods and shallowing. This underscores the forest's dual role in soil protection and water regulation.
The calculation aimed to evaluate the significance of the forests within the Burabay NP concerning soil conservation. These functions are classified as regulating services and are specific to forested areas encompassing 79,285 hectares. The assessment encompasses the cost of reforestation since these services are critical for mitigating soil erosion. Furthermore, research has demonstrated that denser forests play a more effective role in soil reinforcement, thereby reducing the erosion process. To evaluate this service, we apply the avoided damage method; here the cost of prevented damage is determined through indicators of the value of preserved property or the cost of implementing measures necessary to prevent damage. This value serves as an indication of the value of an ecosystem service.
[bookmark: _Hlk150999107]For instance, the cost of planting trees to restore one hectare of forest vegetation (such as pine and birch) is estimated at 322,000 tenge, according to the design developed by the Kazgiproleskhoz Design Institute for the conditions of the Akmola region. Consequently, when these expenses are distributed across the entire forested area, the total sum amounts to 60,785.2 thousand US dollars (79,285 hectares x 322.0 thousand tenge 420 tenge). Dividing this figure by the forested land area yields the average value of soil protection per hectare of forest, which is established at 766.6 US dollars (60,785.2:79,285).
"Forest plantations deliver essential ecosystem services by redistributing atmospheric precipitation, facilitating its transfer to groundwater while simultaneously purifying it." Forest soils play a significant role in regulating runoff due to their porous nature and the presence of litter, which can absorb moisture up to 5-6 times its weight, thereby preventing soil siltation. The role of forest plantations in combating soil erosion is underscored by their capacity to retain snow and promote the transition of surface runoff to subsurface runoff, while their root systems bind to soil and rocks, helping to retain solid runoff. Approximately 400-500 mm of meltwater infiltrates forests. Increased absorption of runoff is achieved through higher-density forest areas or the establishment of stable, dense forest plantations.
The issue of the relationship between forests and moisture has acquired a broader significance and has gone beyond the scope of forestry science. The issue of water availability has become increasingly critical on a global scale in modern times. This challenge extends beyond traditional arid regions to densely populated industrial areas with temperate climates. Ensuring access to clean drinking water and water for industrial purposes has become a pressing concern in many regions. The widespread pollution of water sources has exacerbated this problem significantly. Addressing this urgent issue requires a comprehensive approach involving the development and implementation of various measures. Utilizing natural factors that regulate the water cycle can be a key component of the solution to this planetary challenge. Forests play a significant and tangible role in regulating moisture levels, contributing to the preservation and purification of water resources [101].
Extensive research conducted over a prolonged period has revealed that approximately 10% of all annual atmospheric precipitation infiltrates the soil, concurrently undergoing purification, thereby recharging groundwater with an additional volume of water volume [102]. With the Shchuchinsko-Borovskoy resort area, which receives an average annual precipitation of 379 mm, the extent of this service can be calculated by multiplying the amount of infiltrated precipitation by the forested area (79,285 ha x 379 mm), yielding the volume of purified water volume of 30.0 million m3. Clean, potable water costs in the Shchuchinsk region vary between 107-194 tenge per 1 m3, with an average cost of 150 tenge per 1 m3 utilized for calculations. Hence, the services provided by a forested area spanning 79,285 hectares, concerning the redistribution and purification of atmospheric precipitation, can be valued at 10,728.6 thousand US dollars. (30.0 million m3 x 150 tenge: 420 tenge), per 1 hectare will be 135.3 $US. The total value of regulating ecosystem services is given in Table 4.
The data presented in the table highlights that the oxygen-producing capacity of forest plantations holds the highest value among ecosystem services, constituting 53% of the general value of the regulating services examined. Carbon sequestration services contribute to one-third of the total value, accounting for 34.2%. Overall, the significance of the regulating services provided by the forests of the government park per hectare of forest land is clearly illustrated in the diagram below (figure 16).


Table 4 – Total value of regulating ecosystem services 

	[bookmark: _Hlk151000043]Natural environment services
	The service value of forested areas,
thousand US$
	Share of services, %
	"Service valuation per hectare of the wooded region", $US

	Carbon fixation
	192 308,4 
	34,2
	2 425 

	Oxygen release
	297 550,0
	53,0
	3 751,5 

	Soil protection from erosion
	60 785,2
	10,8
	766,6

	Redistribution of precipitation
	10 728,6
	2,0
	135,3

	Total
	561 372,2
	100,0
	-



л

Figure 16 – Analyzing the comparative significance of regulatory services provided by forest ecosystems 

This study represents a furthering of scientific efforts within our country in this field, significantly improving our capacity to precisely assess the monetary worth of regulating ecosystem services provided by the forests within the Burabay NP. The overall sum of the regulating ecosystem services examined in this investigation stands at 561.37 million US dollars.
The economic assessment of ecosystem services on a global scale demonstrates that when quantified in monetary terms, these findings accurately reflect the value of natural resources, providing a basis for their inclusion in the national wealth of countries. 
Despite their significant worth, various natural assets (such as water, soil, forests, food, fodder, medicinal and technical plant species, and fauna) in our country are not yet recognized as components of national wealth, and many of their products and beneficial attributes are not factored into the calculation of the country's gross domestic product (GDP).
As such, we maintain that conducting economic evaluations of natural resources and biodiversity overall, including their ecosystem services, may well become one of the instruments for fostering the development a green economy and a sharp increase in the efficiency of environmental management in the republic. To gradually increase the worth of forest ecosystem services, it is essential to implement appropriate protocols for accounting and forestry management within these areas, aligning with the specifications outlined in the forest management plan [103], as well as timely carry out planned activities, especially thinning aimed at creating the desired forest composition and sanitary logging are conducted to enhance forest health and minimize the risk of wildfires, while adhering strictly to the regulations outlined in the Felling Rules [104].

5.2 Evaluation of recreational ecosystem services of forests

[bookmark: _Hlk151001597]Kazakhstan, endowed with unique natural resources and a rich historical and cultural heritage, is garnering increasing interest from those intrigued by its history and cultural legacy. The country has significant unrealized potential for tourism development in both regional and global markets, presenting an opportunity for substantial growth in this sector. This anticipated expansion is expected to create jobs and attract investment into the national economy.
Observations show that in recent times, as a result of the deterioration of the environment, there has been a pronounced trend - there is a lively search for alternative uses of natural resources. One of these areas is eco-tourism, which is actively developing throughout the world, bringing significant revenue to the treasury. The rapid growth of eco-tourism in the world is explained by the deterioration of the environment in cities, the oversaturation of traditional holiday destinations - mountain resorts, the coasts of warm seas, as well as the growth of people's well-being, the establishment of normalized work hours and vacations. For ecotourism to have a real positive impact on the economy and social domain, an appropriate infrastructure must be created that organically ensures the preservation of natural resources.
Researchers note that, in a broad sense, ecotourism is a form of recreation directly associated with the application of natural potential. This is travel and outdoor recreation in a natural, unaltered habitat, recovery in harmony with preserved nature. Ultimately, ecotourism is a striking example of the combination of nature, sports, and ecology to develop spiritual, physical, and cognitive principles in a person [105].
The provided recreational and tourism services of the supplier must be competitive. Kachalina L.N. believes that competitiveness is the characteristic of a product, service, or subject within market relations to compete equally with similar goods, services, entities, or objects of market relations present there. The competitiveness of a product is defined as the ability of a product to be more attractive compared to other products of the same type and purpose, due to better compliance of its quality and cost characteristics with the requirements of a given market and consumer assessments [106].
The advancement of inbound tourism holds significant importance for Kazakhstan, given its array of economic benefits:
The significance of inbound tourism lies in its ability to generate financial inflows into the country in the form of foreign currency, facilitated by the sale of vouchers and the consumption of services and goods within the visited destination:
‒ advancement of the hotel sector within the country;
‒ establishment of a robust tourism infrastructure;
‒ growth of industries associated with tourism;
‒ generation of supplementary employment opportunities;
‒ execution of comprehensive sociological and marketing studies to formulate requisite tourism offerings.
In our country, the tourism sector primarily emphasizes the advancement of outbound tourism, with insufficient attention given to the progression of inbound and domestic tourism. The reluctance of travel companies to engage in inbound tourism stems from the scarcity of financial resources and adequate infrastructure. Overall, the level of tourism development falls short of international standards.
The growth rate of outbound tourism exceeds that of both domestic and inbound tourism. This trend can be attributed to the rising living standards of the population and the lack of competitive domestic tourist options that offer a good balance between price and quality. However, the state stands to gain the most from inbound and domestic tourism, as their growth generates significant revenue that supports the national budget.
The recreational history of the Burabay forests is extensive and varied. The Park has emerged as a favored destination for leisure and recreational tourism, thanks to its distinctive combination of rolling hills, dense forests, scenic lakes, and diverse natural beauty. As a result, significant infrastructure has been established, including hotels, sanatoriums, roads, and transportation networks, to cater to tourists and provide them with the amenities needed for a pleasant stay.
However, an unchecked increase of tourists could overrun the area's recreational capacity and endanger the ecology, especially the forest ecosystem. There's a clear trend of increasing tourist numbers, primarily from the quickly-growing capital and other sections of neighboring Russia and Kazakhstan.



Figure 17 – Graph of the number of visitors by year

The fluctuation in visitor numbers over the last decade is illustrated in Figure 18, there was a fourfold increase, although some years saw slight declines. The significant drop in 2020 can be attributed to pandemic restrictions, but it's anticipated that numbers will rebound soon. This expectation stems from ongoing construction projects for hotels, residential complexes, and new infrastructure like food outlets, rentals, and water parks. Consequently, the recreational pressure on the forest ecosystem is expected to rise, necessitating continuous monitoring of forest conditions and evaluating their capacity for recreational services.
Every year the popularity of various types of recreation in the forest increases, and this results in the commercialization of these types of recreation. One of the environmental risk factors is the unregulated recreational use of forest plantations, which has well-defined detrimental effects. The concentration of tourists is highly important since the problem of maintaining the recreational sustainability of plantings is particularly acute in areas where the forest area is limited. 
The pine forests of our country, which embody a unique aspect of nature, exemplify this situation. Considering the distinctive characteristics of these forests, a comprehensive study of the effects of various anthropogenic factors should underpin the recreational use of pine forests in Kazakhstan. Consequently, the pursuit of optimal standards for assessing their condition and strategies for improving the ecological stability and protective functions of Kazakhstan's pine plantations—central to their tourism potential—becomes particularly relevant.
Evaluating the vital state of cultivated areas of pine trees of the national park depending on the intensity of visits, A.V. Dancheva and S.V. Zalesov [107] found that there is a general pattern of decreasing taxation parameters of tree crowns with an increase in recreational loads. They also noted that the diameter, area, and volume of the crown of pine trees in natural overmature pine forests for recreational purposes can be used as diagnostic signs of their condition.
Numerous researchers who surveyed this area to analyze tree plantation conditions observed that intense recreational use in specific park areas caused grass cover trampling and substantial topsoil compaction, and disturbance of the water-air balance in the root-inhabited horizons. The forest litter in the areas is weak or absent, the skeletal roots of many trees are exposed, and the reforestation process has ceased. Some trees growing under these conditions dry out prematurely [108].
Our observations showed that the bulk of tourists move along roads and trails; the load on them was within the limits of international recommended standards:
‒ up to 20 people per group, 1-3 groups per route per day for bus and car excursions;
‒ 8-15 (20) people in a group and 1-3 groups along the route for other types of excursions.
To address the challenges related to the economic evaluation of recreational services provided by the forests within the national park, we conducted a thorough examination of the park's territory distribution into functional zones, identifying four distinct zones (table 5).





Table 5 ‒ Functional regions within the NP

	«Functional zone»s
	«Area, ha»
	«Specific gravity, %»
	«Brief characteristics»

	A set of regulations or restrictions imposed on certain areas or resources to conserve and protect them from exploitation or harm. 
	14 069,6//
	10,8//
	Includes the most conserved and distinct natural zones featuring native vegetation, providing habitats for rare and endemic flora and fauna species.

	Restoring, maintaining, or enhancing the stability and health of ecosystems, habitats, or natural environments 
	43 009--
	33,1--
	Comprises stable, characteristic ecosystems and natural attributes that have experienced minimal alteration or disruption from economic activities. This encompasses habitats of rare and indigenous species as well as bodies of water such as lakes.

	a wide range of leisure pursuits and experiences 
	12 110,2==
	9,3==
	Key Features: Encompasses undisturbed ecosystems and natural attributes minimally impacted by economic activities. Hosts habitats of rare and endemic species alongside water bodies such as lakes.

	Restrictions or constraints placed on the extent or scope of commercial or industrial endeavors within a specific area or jurisdiction
	60 746,2==
	46,8==
	Mainly consists of inter-forest areas, demarcated zones, borders adjacent to other land users and settlements, pasture and hay lands, as well as logging forests within the protected boundaries of the national park.



Students and staff of the department took part in conducting study on the economic assessment of recreational services of forests; the results obtained are reflected in the scientific reports of the department and published in the form of articles in journals [109-113].
The results of public opinion research should be used as a guide in planning and implementing economic activities related to the recreational functions of forests and forest areas with intensive recreational use, while ensuring the protection of the forest environment and increasing economic efficiency. Such research helps to meet the needs and expectations of the urban population and at the same time attract their attention to projects related not only to the recreational and tourist use of forest areas, but also to everyday economic activities that are often poorly received by local residents. As previously noted, the aim of the research is to study the views of visitors to the SNNP Burabay in meeting their needs for recreation and entertainment, as well as their willingness to bear the necessary expenses to cover such needs.
Presently, there is a pressing global need to accurately assess the true economic worth of natural assets and resources and the services provided by natural resources. Both centrally planned and market economies have struggled to accurately determine this value, leading to negative repercussions for both the environment and overall economic development. The perception of natural goods as "free" or undervalued has fueled their irrational exploitation and wastefulness within the economic system. Realistic pricing of natural resources can serve as an effective tool within the market mechanism to address this issue.
Efforts by researchers to assess natural resources and ecological functions aim to enhance the "competitiveness" of nature against human-made alternatives. However, not all aspects of nature can be easily quantified economically, such as the beauty of landscapes or the value of unique flora and fauna. Evaluating services like recreation poses similar challenges. Nevertheless, it is crucial for economic decisions to consider the environmental consequences and to base them on comprehensive information gathering and analysis.
Assigning higher economic value to natural objects increases the likelihood that economic decisions will prioritize environmental balance and the conservation of natural resources, while also addressing societal needs. Without fully incorporating the value of nature into economic policies, environmental degradation is likely to persist.
Systematic assessment of the economic worth of natural resources necessitates evaluating at least three main natural functions: 
1) provision of natural resources;
2) assimilation of waste and pollution;
3) provision of natural services, such as recreation and aesthetic pleasure  
These three functions can also be regarded as components of a broader function: the support of life for humanity and biodiversity. The market economy often appraises the value of the first function, though it may underestimate it at times. Nonetheless, economic assessments of the second and third functions are often limited. Evaluating the economic importance of various natural functions, such as biodiversity conservation and protected natural areas, relies on understanding their assimilation potential and the values of the natural services they provide.
[bookmark: _Hlk151002151]Considering the economic worth of natural resources is vital for improving environmental protection and the sustainable use of natural resources. It plays a crucial role in making informed management decisions, where it's necessary to determine economic efficiency and compare costs and benefits. Without recognizing or undervaluing the benefits of various natural services, the potential gains from their conservation are often underestimated. Consequently, when weighing alternative development options, conservation-oriented solutions may appear less favorable compared to conventional economic approaches that offer easily quantifiable benefits. 
Before conducting the survey, three questionnaire templates were devised to facilitate a focused assessment and to pinpoint specific categories of non-market value that constitute the economic value of the forest in the study area. Firstly, a foundational questionnaire template was created to gather opinions and perspectives on the natural environment, its characteristics, and the goods, services, and benefits derived from it. This questionnaire, used for the initial time in Kazakhstan, was developed drawing from the theoretical and practical insights gleaned from the royal parks of Wilanowo, Lazienki, and Kampinos National Park in Poland.
Initially, it was developed Questionnaire-1, which contained four questions (Appendix D). 200 respondents aged 20 years and older were interviewed. When compiling it, the methodology of Hamid Amirnejad (Iran, 2005) was used [114].
Out of the 200 respondents surveyed, over 40% were women, while the remaining 60% were men. In terms of occupation, 59 respondents (29.5%) identified as professionals, 31 (15.5%) as businessmen or civil servants, 31 (15.5%) as pensioners, 67 (33.5%) as housewives, and 15 (7.5%) as workers. Among all respondents, 81 (40.5%) had visited the Burabay State National Park once or twice, while 119 (59.5%) visited the park frequently. Regarding education, 47 respondents (23.5%) held bachelor's degrees, 39 (19.5%) had master's degrees or higher qualifications, 42 (21%) had vocational education, 24 (12%) had completed high school, and 48 (24%) were illiterate, with the majority being pensioners.
The survey results revealed that despite their average income, Kazakhstanis are willing to contribute to environmental conservation efforts. Specifically, 55.5% (111 respondents) expressed willingness to financially support the preservation of the State National Nature Park "Burabay." Additionally, approximately 10% (20 respondents) had not visited the park, while 34.5% (69 respondents) had visited it once or twice [115]. Detailed statistical findings from the questionnaire analysis are presented in Table 6.

Table 6 – Respondents’ attitude towards recreational functions

	Questions 
	Response Range

	
	Completely agree 
	Agree
	Neutral
	Disagree
	Completely disagree

	Question 1
	It's not a good idea to invest in parks and forego our earnings
 and quality of life for the benefit of the next generation, who can enjoy the recreational facilities provided by parks like S N N P 'Burabay'.

	Number
	1
(0,5%)
	7
(2,9%)
	6
(3%)
	29
(14,5 %)
	157
(78,5 %)

	Question 2
	My visit to this location has helped me discover places like State Park, which I can explore again

	Number
	133 
(66,5%)
	63 
(31,5 %
	2 
(1,0%)
	2 
(1,0%)
	0

	Question 3
	Even if I don't come here again, it is important to me that such a park exists.

	Number
	111 
(55,5%)
	78
(39%)
	7 
(3,5%)
	4 
(2%)
	0

	Question 4
	窗体顶端
窗体底端
I'm grateful for the existence of the park until my grandchildren are old enough thanks to the funds.

	Number
	147 
(73,5%)
	29
(14,5 %)
	18 
(9%)
	4
(2%)
	2
 (1,0%)



The research findings indicate a significant level of interest among individuals’ results show that Kazakhstanis have a strong interest in the creation and preservation of specially designated areas, like the State National Nature Park "Burabay." They also support the park. 
90% of respondents who participated in the questionnaires expressed concern about the park's current situation and called for increased attention and support from the government, relevant authorities, and non-governmental organizations. Visitors recognize the Burabei Park as a national treasure and a valuable asset deserving of support.
As famous by Hamid Amirnejad (Iran, 2005), from a ranger service management perspective, the survey studies created such comes about that the individuals of Kazakhstan were mindful of the national stop and its significance. It was clear that in Kazakhstan there was a tall eagerness to pay in cash as a commitment to the maintenance and enhancement of the State National Nature Park “Burabay”.
A bunch of Iranian researchers surveyed the non-market administrations of the Saravan National Park [61, p 57.]. In similarity with their inquiry, we connected the travel cost method, which includes a coordinated study of guests on a broad range of inquiries undertaken to determine individuals' readiness to cover the cost of particular environmental services  
People are occasionally asked how much they would be willing to sacrifice to forgo a specific natural benefit. This method, known as "contingent" valuation, involves asking individuals to indicate their willingness to pay based on a particular hypothetical scenario and a description of the environmental benefit. During the survey, respondents were provided with item descriptions and questions regarding their statistical characteristics.
To understand the attitudes of visitors and tourists towards the environment and natural resources in the national park, we developed Survey - 2. A total of 950 respondents aged 25 and older were interviewed, with over 81% of the sample, or 770 respondents, being male. In terms of occupation, 56 respondents (5.9%) were classified as professionals, 508 (53.5%) as entrepreneurs, 235 (24.7%) as government employees, 76 (8%) as homemakers, 34 (3.6%) as retirees, and 36 (3.8%) as specialists. The surveys were thoroughly analyzed, and preliminary results were published in the form of a scientific article [116]. The following responses were received to the questions:
[bookmark: _Hlk167646234]Question 1: Kazakhstan ought to not seek improvement actions or initiatives that negatively impact the environment, regardless of their nature or intent on the environment, regardless of the means or methods involved little the natural costs.
‒ totally concur - 54 (5.8%);
‒ concur - 329 (34.6%);
‒ unbiased - 143 (15%);
‒ oppose this idea - 305 (32.1%);
‒ unequivocally oppose this idea - 119 (12.5%).
The answers to this address with five answers are displayed in the illustration underneath (Figure 19).
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Figure 18 ‒ Respondents' answers to the question regarding conducting development programs

With regards to the first question, approximately 40.4% of respondents indicated their agreement with avoiding development initiatives that could harm the environment. Approximately fifteen percent of respondents chose not to express a clear opinion on the matter, indicating uncertainty. In contrast, a majority of 44.6% expressed support for economic development initiatives that leverage natural resources. This prevailing perspective emphasizes the need to utilize these resources to enhance social cohesion and improve living conditions by providing essential goods such as food, fuel, construction materials, and raw materials for both local and international markets. It's noted that some respondents who agreed or remained undecided may not fully grasp the significance of the country's economic progress, stressing the importance of maintaining interstate relations and engaging with global civilization.
Regarding the second question, the breakdown of responses is as follows:
[bookmark: _Hlk167639879]‒ completely agree: 48 (5.0%);
‒ agree: 126 (13.3%);
‒ neutral: 97 (10.2%);
‒ disagree: 497 (52.3%);
‒ strongly disagree: 182 (19.2%).
Only 18.3% of respondents expressed a reluctance to invest in environmental preservation, with an additional 10.2% remaining neutral. It appears that this portion of the population may not fully comprehend the severity of the environmental challenges at hand. However, the vast majority (71.5%) recognize the urgency of investing in environmental conservation or ensuring the safeguarding of natural resources, as these benefits will extend to both present and future generations. Preserving nature and its resources in their most pristine state is crucial for the continuation of life on Earth. These results are succinctly illustrated in Figure 20.
[bookmark: _Hlk151002669]


Figure 19 ‒ Question: Did this influence your visit to the designated natural area?

[bookmark: _Hlk167646337]Question 3: Does the cost of maintaining SNNP "Burabay" remain unaffected by the presence or absence of animals?
‒ completely agree: 52 (5.5%);
‒ agre: 117 (12.3%);
‒ neutral: 150 (15.8%);
‒ disagree: 482 (50,7%);
‒ strongly disagree: 149 (15,7%).
The analysis of the respondents' feedback showed that a significant majority, comprising 66.4% of participants, strongly feel that the presence of wildlife in the national park would notably raise maintenance costs compared to their absence. This view is supported by the belief that a lack of wild animals would detract from the park's distinctiveness and disrupt its natural equilibrium, ultimately reducing its value. This highlights the necessity of prioritizing biodiversity conservation to ensure the long-term viability of ecosystems, especially considering the interdependence of various ecosystem components, where the loss of one part can adversely affect others. Wild animals, when their numbers are regulated, can have a beneficial effect on forest plantations; the same judgment can be said about birds, which also contribute to the spread of tree seeds and clearing the forest of harmful insects. Here, it is necessary to note the special role of bees, without which the important natural process of pollination, which ensures seed-bearing and plant reproduction, would not occur.
For greater clarity, the responses received from respondents are shown in Figure 21 in the form of a bar chart.
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Figure 20 – Would the expenditures associated with managing SNNP "Burabay" remain constant irrespective of the presence of animals?

[bookmark: _Hlk167646504]Question 4: Did this influence your visit to the designated natural area?
‒ completely agree: 19 (2%);
‒ agree: 139 (14.6%);
‒ neutral: 67 (7.1%);
‒ disgree: 477 (50.2%);
‒ strongly disagree: 248 (26.1%).
A substantial percentage of survey respondents (76.3%) visited the area not only to appreciate its forests, lakes, and mountains but also to enjoy the diverse wildlife, including wild ungulates, birds, and other mammals while hiking and engaging in recreational activities. Following their enchantment with its portrayal in films and photos, many voiced a intense desire to see Burabay National Park's splendor firsthand.
[bookmark: _Hlk167646568]Question 5: Do you believe it's unnecessary to contribute financially to the preservation of State National Nature Burabay and other nature reserves that you neither visit nor utilize?
[bookmark: _Hlk167640804]‒ completely agree: 37 (3.9%);
‒ agree: 243 (25.6%);
‒ neutral: 105 (11%);
‒ disagree: 491 (51.7%);
‒ strongly disagree: 74 (7.8%).
The responses indicate that a majority of individuals (59.5%) recognize the importance of developing designated natural areas, which serve as reserves for biodiversity conservation, with indirect beneficial effects extending even to those who may not yet grasp the universal significance of this matter. Approximately one-third of respondents held such views, while another 11% remained undecided, hence adopting a neutral stance (see Figure 21). It appears that some respondents who are unwilling to aid in the preservation of designated natural areas may not fully comprehend the worth of natural assets and their critical role in human life. The preservation of forests and biodiversity not only mitigates climate impacts and prevents global warming but also sequesters carbon and enriches the environment with oxygen, a vital product of photosynthesis. Additionally, it fulfills essential functions such as soil and water protection, which are indispensable for the well-being of all living organisms, including humans.

[bookmark: _Hlk88141495]

[bookmark: _Hlk165591855]Figure 21 ‒ Question: Paying for the upkeep of designated conservation areas is unnecessary.

[bookmark: _Hlk167646729]Question 6: Do animals deserve to exist even if they provide no benefit to humanity?
‒ completely agree: 402 (42,3%);
‒ agree: 411 (43,3%);
‒ neutral: 38 (4%);
‒ disagree: 72 (7,6%);
‒ strongly disagree: 27 (2.8%).
[bookmark: _Hlk151002829]Animals play a crucial role in the natural ecosystem, serving as essential entities benefiting both nature and humanity. Their presence maintains natural equilibrium, preventing potentially irreversible disruptions. Furthermore, animals offer various benefits to humans, including food sources (such as meat and milk), raw materials (like wool and leather), and opportunities for activities like photography. The majority of respondents (85.6%) recognize the significance of animals, affirming their right to exist and emphasizing the importance of their protection and conservation efforts. When carrying out a justified planned event, such as regulating the number of wild animals, their shooting or capture is possible.
To gain deeper insights into the perspectives of park visitors and tourists, we created Questionnaire 3. Appendix D includes the questions, their content, and the corresponding responses. The questionnaire comprises 23 questions, and a total of 385 respondents participated in the survey.
The processing of survey data and its detailed analysis showed the following results.
To the first question: "Before choosing to visit this destination, were you familiar with what it had to offer?"
The overwhelming majority of respondents, 358 out of 385 respondents or 93%, traveled here purposefully, i.e., knew about the existence of the national park. Firstly, it has been operating for quite a long time, secondly, the resort is quite extensively presented in promotional materials, and most importantly, people who have been here once tell the delights of the park to others and want to come again and again. Only about 3% of respondents had little idea of the existence of the resort area, and another 4% had no idea what was there.
To the second question: 
[bookmark: _Hlk167646421]"Before deciding to visit this destination, were you acquainted with its amenities?"
The understanding that natural conditions are better preserved in a specially protected area predetermined the choice of respondents, so the absolute majority of 385 people, or 98.7% marked it as “very large” and “large.” Moreover, many knew about the existence of a mountain-forest oasis with lakes in these parts, and most respondents also knew that the necessary infrastructure had been created here to ensure normal conditions for recreation and tourism.
To the third question: 
"What is the main purpose of your visit to this location?"
There the following answers of 131 people out of 385 respondents, or 34%: to visit the famous national natural park, popularly called the “Pearl of Kazakhstan.” Another 97 respondents or 25% said: "I frequently visit here; it's my favorite spot." 57 visitors (15%) emphasized, "Familiarity with SNNP Burabay is crucial for my current/future professional endeavors"; 10% came for an excursion, tourism, or business trip; while 9% found it to be a decent relaxation spot, comparable to others. It appears that many respondents will relish their holiday and time spent in the national park, likely returning multiple times.
Out of the total respondents, 183 individuals, accounting for 47.5%, have visited the national park more than five times, indicating their comfort with the area and likelihood of future visits. However, 43 respondents, constituting 11% of the total, visited for the first time, while another 12.2% made their second visit, and 10.6% visited for the third time. These statistics suggest a positive trend towards an increase in regular park visitors in the future. The distribution of the remaining respondents based on their number of visits to "Park" is illustrated as follows ( Figure 22).



Figure 22 – Number of visits by respondents

Responses to the fifth question (Appendix E) regarding the duration of visits to Burabay State National Park revealed that the majority of surveyed visitors, comprising 243 individuals out of 385 respondents or 63%, visited for a single day. Conversely, the remaining respondents embarked on hiking trips, recreational outings, or sought treatment, spanning from 2 to 30 days. The trend in visitor dynamics by the duration of stay illustrates a notable decline as the number of days increases, which is unsurprising considering individuals' work and other commitments (figure 23). A slight upturn in visitor numbers is observed for stays of 5 days (15 people), a week (14 people), and 2 weeks (11 people), likely influenced by allocated vacation time and personal scheduling preferences. Extended stays of 20 and 30 days were less common, with only 2 and 1 individuals respectively. Typically, vacations are planned for five-day or week-long durations, reflecting budgetary constraints on leisure time and the availability of transportation. Consequently, fewer visitors opt for 6 or 8-day stays, with only 4 and 3 people respectively.



Figure 23 – Dynamics of respondents’ visits by number of days
[bookmark: _Hlk151003468]
For question number 6, where respondents were asked to specify their total expenses encompassing round-trip travel, accommodation, food, miscellaneous purchases, and other everyday expenditures, 351 individuals, constituting 91% of the total respondents, provided responses indicating the total amount of their expenses as requested, only 34 people could not answer this question (9%). Most of all were those who spent from 51 to 75 thousand tenge on their trip to the national park (81 respondents or 23% of those who answered the question). The full picture of the diagram of money spent is as follows (figure 24).


                     
Figure 24 – Curve of cash expenditures by visitors

[bookmark: _Hlk151003519]172 people spent money up to 50 thousand tenge, and 179 people spent money over 50 thousand tenge. These statistics offer detailed insights into the financial capabilities of visitors to the national park, providing information about their spending habits, income levels, and economic contributions to the park's economy. The specified amount represents an average expenditure, which is subject to variation based on factors such as the duration of the visit and the prevailing prices of services, products, accommodation, and other expenses. The indicated cost amounts are given per person, and as a rule, families go on vacation; this category of vacationers mainly fell into the group where expenses were less than 50 thousand tenge. For a comparative view, prices for accommodation and food in the Borovoye resort area are given in Appendix E. However, these are data for 2021, during the period of the survey of park visitors, these same prices were 15-20% lower.
[bookmark: _Hlk151935502]Respondents who encountered challenges in responding to question 6 were provided with an alternative set of five additional questions. So, question No. 7 was: Where did you stop and spend the night in the “Bur”? Most of the 34 people, and there were 20 of them, were in private apartments, another 5 people spent the night in hotels, campsites, and tourist houses. Three people stayed with friends; one interviewee did not spend the night at all, and just arrived. Prices in private houses and apartments are somewhat lower, which explains why most tourists and visitors use their services.
To the eighth question: "What is the cost of an overnight stay (in tenge)?"
The subsequent responses were provided: 20 people spent 5 thousand tenge for an overnight stay, another 5 people spent 10 thousand tenge each, but 9 tourists did not pay anything, they spent the night with friends or in tents. Tourists often take tents with them; these are mostly romantics; they are more attracted by the summer night stars, a fire near the tent, and other delights of nature.
For the ninth question: "What expenses and how much did you spend to come here (travel costs to and from the location)?"Three respondents expressed difficulty in providing an answer., 9 people had no expenses, apparently they live nearby or came by a passing car, and 12 respondents spent 5 thousand tenge on the arrival and return journey, we can say that it is relatively inexpensive and indicates the real accessibility.
Half of the 34 respondents who answered the additional five questions came to the national park, mainly by train and intercity bus, and also wanted to go back after a vacation; another 12 people preferred the convenience of a personal car. They can also use it while they are in the park to see as many interesting natural and historical sites as possible.
When asked about other expenses while here, respondents indicated the purchase of souvenirs and payment to the guide. In addition, half of the respondents (17 people) noted that thanks to the money spent, they received more than they cost. Another 14 respondents said that the money was not wasted, and thanks to them I received as much as it cost. Three people did not get what they expected from the money they spent and felt the money was wasted.
[bookmark: _Hlk151935844]In response to question 13, 125 individuals, constituting 32% of the 385 respondents, stated: "Visiting here has contributed to the existence of places like State National Nature Park 'Burabay,' and I would consider returning." Additionally, 105 people mentioned that they gained valuable knowledge, experiences, and insights during their visit. A fairly large number of people (96 people) spoke in favor of the existence of a national park; even if they never come again, one day their grandchildren can take advantage of these benefits created by nature and people. An additional 58 individuals agreed with the aforementioned statements. Overall, it can be confidently asserted that the vast majority of visitors comprehend the significance of maintaining such parks in good condition. To the question concerning money allocated from the country’s budget to preserve and support State National Nature Park “Burabay,” we asked to answer such question: “Do you agree that the expenses spent on the national park should be directed as expenses to any of the specified areas?”
Sometimes it happens that funding in other areas, in the case of public life, is not sufficient. The majority of respondents, numbering 189 individuals, expressed a desire to allocate the saved funds toward educating children and youth. Another 57 respondents indicated a preference for directing the funds towards providing medical care. Other responses included using the money to generate new job opportunities, foster economic development, and various other purposes. Respondents were asked to imagine that to save the State National Nature Park “Burabay”, it is necessary to make contributions from citizens. The question was: “Will you decide to pay different fees for this purpose?”.
The overwhelming majority, comprising 375 individuals or 97%, responded with a "yes." This demonstrates citizens' readiness to contribute towards the preservation and advancement of designated conservation areas. Their affinity for the location reflects an active civic engagement within the population, a heartening indication.
Further, the question was asked, if so, what amount in tenge would you be willing to pay? The result of the answers to this question is presented in the following diagram (Figure 25).



Figure 25 – Number of people willing to pay a fee

The overwhelming majority of participants are ready to provide financial support if required, highlighting their favorable outlook on our environment and natural resources. While the amounts may vary depending on each individual's capabilities, the collective willingness to pay underscores a shared commitment to environmental stewardship.
Respondents were offered 4 reasons for which they were willing to contribute the maximum amount. So:
‒ you love being in the park and often stay in such forest complexes as “Burabay” - 170 people (44%);
‒ regardless of how often you come, you appreciate the fact that the Park exists and you can come at any time – 113 people (29%);
‒ you haven’t thought about ever going to Burabay Park, but you appreciate the fact that it needs to be preserved and maintained, and its absence would bother you – 13 people (3%);
‒ the responses highlight that a majority of respondents enjoy spending time in natural settings and advocate for the existence of parks like Burabay. 
They emphasize the importance of protecting and maintaining these areas, not just for themselves, but for future generations, including their grandchildren and great-grandchildren. This sentiment is echoed by 53 individuals (14%) who expressed a willingness to contribute financially towards this cause.
The statistical portrait of the respondents showed that the majority of them were women - 221 people, against - 164 men. Age varies from 18 to 100 years and according to age categories, it is distributed as follows (Figure 26).



[bookmark: _Hlk151936191]Figure 26 – Distribution of respondents by age categories

As depicted in the diagram, young adults aged 26 to 35 are the predominant group, accounting for 32% of the total respondents. But the total share of young and relatively young people aged 18 to 45 is almost 75% or 288 people. This is understandable, at this age people are more mobile, many have already received an education, are employed, and have a solid income, i.e., can afford to travel, relax in the forest on the lake shore, and admire the beauty of nature. There is a tendency that with increasing age there are fewer and fewer people of the older generation (45 years and older) among vacationers. Perhaps our people prefer to stay at home, and people of retirement age may not be allowed by their income, although in European countries the opposite picture is observed, where more older people go on vacation and tourism.
Among vacationers and tourists, city residents predominate; out of 385 respondents, their number 329 people, or 85%, and the remaining 15% are rural residents. This is natural, natural because city residents are more drawn to nature, they want to spend as much time as possible in the natural environment, one might say they are tired of the city bustle, car noise, hot asphalt, etc. Therefore, many parents of city children try to take them out into nature, where there are forests and lakes.
The respondents' geographic distribution was notably diverse, with citizens from as many as 12 foreign countries participating in the survey. The total number of guests from foreign countries was 167 people or 43% of all respondents, of which the largest number of vacationers came from Russia (39 people).
More than half of the respondents (57%) were Kazakhstani citizens who came from various regions of the country. The largest group consisted of residents from Astana and the Akmola region, totaling 123 individuals or 32% of all surveyed guests. Factors such as accessibility to the vacation destination, the availability of personal vehicles, and well-maintained roads influenced this distribution. The remaining respondents hailed from neighboring regions, including Almaty, West Kazakhstan, East Kazakhstan, Karaganda, and Pavlodar. Notably, there were no responses from the southern parts of the country, except for those living in Almaty.
Burabay's potential as a leading tourist destination could face challenges from other natural parks located in the northern part of Kazakhstan. These parks are in proximity to customer markets and offer similar value and experiences, posing a potential threat to Burabay's competitive position.
Four main competitors were identified: Kokshetau, Karkaraly, Korgalzhyn and Akkol. In addition, three minor competitors were identified: Zerenda, SNNP Bayanaul and Altay Territory (Russia).
In recent years, the summer recreation industry has been rapidly developing the shores of Lake Balkhash and the Almaty region's northern location, which is the Alakol resort area, are both undergoing progressive development. They can also compete, drawing visitors from outside the republic's southern regions as well as in its central and northern areas.  It's reasonable to anticipate that a competitive environment will drive improvements in service quality for vacationers and tourists, upgrade infrastructure in recreational and tourist areas, enhance the appeal of forests, and, most importantly, reduce the cost of hosting vacationers and tourists.
A key objective for increasing the appeal of the national park area is to preserve the forests and promote biodiversity. This entails improving tourist trails and visitor facilities, as well as promptly removing fallen and dead trees. The presence of wildlife and birds enhances the attractiveness of the landscapes, making them more appealing for photography and nature enthusiasts.
Winter fertilization is an annual biotechnical treatment aimed at safeguarding the diverse array of wild animals and birds inhabiting the area. Guidelines for the production and distribution of feed, along with a list of wild animals and birds specifying the amount of feed required per individual for 100 days during winter, are provided in Appendix I.
When tourists visit Burabay, they are motivated by a range of factors, which can be summarized as follows: - camping;
‒ improve well-being and health status;
‒ active types of recreation;
‒ a pleasant short vacation (usually weekends);
‒ entertainment activities (gambling).
Tourists have varying perceptions of their holidays in Burabay. On the positive side, they appreciate the natural beauty and accessibility of the area. However, concerns about pollution and a poor price-to-quality ratio also arise. Discussions with key stakeholders reveal that visitors view Burabay as a natural resort featuring breathtaking landscapes and unique attractions, such as the rocky mountain range, lakes, and scenic vistas, along with a well-established road network. Additionally, the warmth and hospitality of the local community are seen as advantages. Nevertheless, certain negative aspects need to be addressed. Despite Burabay being a specially protected natural area, many tourists express growing concerns about lake pollution. Furthermore, there is a perception that Burabay is costly, with entertainment options inadequately developed relative to their prices.
It is crucial to implement a rating system for conducting annual evaluations to enhance the quality of products and services in the tourism sector. To boost the efficiency of the tourism industry and meet consumer expectations, training for the region's senior management is vital. In the realm of health tourism, efforts should concentrate on enhancing sanatorium services and executing high-priority initiatives.
The assessment of the current organization of recreation and tourism in the national park, along with the results achieved, assures that the ongoing construction of hotel and medical facilities, residential areas, recreational and entertainment centers, as well as food and retail establishments, will create new opportunities.
To foster the growth of the tourism industry and enhance the park's appeal, it has been and will remain, a cherished destination for both residents of Kazakhstan and international visitors.
This study builds on ongoing scientific research both in Kazakhstan and globally in this particular field. The findings have enabled a more accurate evaluation of the value of ecosystem services and have laid the groundwork for enhancing their quality and expanding the range of services provided. This perspective aligns with the views of Iranian researchers at the Gale Rudkhan Forest Park, who conducted similar investigations [117].
Investments in improving specifically safeguarded natural areas are supported by a sizable percentage of Kazakhstanisquestioned (59.3%). In the same way, 62% of guests at Hermia Forest Park in Kosovo think so [118]. To enhance visitor happiness at Akasawa Forest Park, Japanese academics suggest taking visit duration and frequency into account [119, 120]. The introduction of financial mechanisms targeted at directing the value of ecosystem services toward ecosystem management is another recommendation made by Romanian researchers for bolstering financial efforts to manage these ecosystems [121].
In conclusion, our research findings closely mirror those of scholars from many countries, including Poland, Iran, and others [122]. According to the study, there is a growing number of people who support BurabeiPark and are very excited about maintaining and protecting particularly protected regions like BurabeiPark. 
These findings indicate a growing awareness and commitment to environmental conservation among the populace, which bodes well for the future preservation of Kazakhstan's natural treasures.
A noteworthy portion of respondents voiced concerns and called for heightened attention from management authorities in furthering the park's development as a national treasure. The total estimated value of the regulating ecosystem services stood at 302.8 million US dollars.

5.3 Evaluation of recreational load on forest plantations
When arranging recreational tourism, the number of visitors serves as a crucial indicator, especially given the significant influx observed during the summer season. Equally important is understanding the impact of park visitors on the forest ecosystem. To delve deeper into this matter, we established ten trial plots, each spanning 1 hectare, situated on both sides of the primary tourist routes. Within these areas, we assessed the proportion of trails and trampled regions relative to the total area, along with soil hardness, in comparison to undisturbed areas. In addition, the projective cover of plant species not typical for the growing conditions was established as a percentage of the total projective cover of the ground cover and other indicators included in the diagnostic scale for determining the stage of recreational digression of resort zone forests, developed by S. Musin [34, p.23].
The results obtained within the functional zones had the following values (table 7).

[bookmark: _Hlk165592562]Table 7 – Indicators of recreational digression within the functional zones (FZ)of the Burabeiy Park 

	Indicators
	in %

	
	FZ - I
	FZ - II
	FZ – III (control)

	Percentage of the total area covered by trails and trampled regions
	>50
	20
	<5

	Soil hardness, percentage of excess compared to undisturbed areas
	>45
	26
	<5

	Percentage of projective cover represented by species not typical for the growing conditions, relative to the total projective cover of the ground cover
	>20
	9
	<5

	Proportion of damaged undergrowth relative to the total amount
	>30
	17
	<5

	Number of damaged trees, %
	>50
	8
	<5

	Number of dying trees, %
	>15
	10
	<5



Analysis of the table shows that signs of recreational digression in the test areas related to Functional Zone - I, the zone of active visits, are at stage IV. Forest plantations of Functional Zone - II, belonging to the zone of moderate visits, are characterized by the second and third stages of recreational digression. Functional Zone – III – low-visitation zone (conditionally controlled), includes pine plantations remote from transport routes and less accessible to pedestrians. Therefore, recreational digression is not observed in this zone.
During the summer season of 2022, our investigation persisted, focusing on tracking visitor numbers to the national park across different functional zones, both on weekdays and weekends. At specially selected observation points, they kept records of visitors on a ten-day basis: 1 day – working day, 1 day – non-working day. The accounting results showed that on non-working days in all functional areas, the number of visitors was greater than on working days (figure 27).
We conducted a comparative analysis of our findings with those of other researchers who undertook similar studies in pine plantations located in the small hills of Kazakhstan small hills. The indicators of recreational digression completely coincided with the data of A. Dancheva [35, p 136.]. According to our research, the number of visitors in all functional areas turned out to be 1.5 times higher.
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Figure 27 ‒ Number of visitors on weekdays and non-workdays

This situation is explained, firstly, by the fact that 10 years have passed since her research, during which time the overall flow of vacationers in the forest has increased significantly, and secondly, the forests of the national park have a more developed tourist infrastructure and transport accessibility. Based on the above, we can conclude that recreational density is within the maximum permissible values. 
To mitigate the adverse effects of recreational activity, especially in the active visitation area, access to certain areas should be limited.

























CONCLUSION

Despite their enormous value, resources such as water, soil, forests, food, fodder, medicinal and technical plant species, and fauna are still not regarded as part of national wealth and numerous of its items and valuable properties do not take an interest in the arrangement of net household item (GDP) of the country.
In such a circumstance, the financial valuation of common assets and biodiversity, as well as the esteem of their environmental administrations, may well end up being one of the imperative instruments for the improvement of a green economy and a maintainable increment in the proficiency of natural administration in common.
Most respondents comprehend that the absence of wild animals would result in the loss of the park's uniqueness and natural balance, inevitably leading to its devaluation.
It is necessary to strive for maximum conservation of biological diversity, especially since there is an inextricable relationship between the components of ecosystems; the loss of any part can negatively affect another part. Wild animals, when their numbers are regulated, can have a beneficial effect on forest plantations; the same judgment can be said about birds, which also contribute to the spread of tree seeds and clearing the forest of harmful insects. Here, it is necessary to note the special role of bees, without which the important natural process of pollination, which ensures seed-bearing and plant reproduction, would not occur:
1. A substantial portion of the respondents (76.3%) visited the park not only to explore its forests, lakes, and mountains but also to observe wild ungulates, birds, and other mammals during their holidays and hiking excursions. Many expressed that they had heard extensively about Burabay National Park and had seen videos and pictures, but they had a strong desire to witness its beauty firsthand, breathe in the refreshing forest air, and swim in its picturesque lakes.
2. The overwhelming majority of respondents, 358 out of 385 respondents or 93%, purposefully traveled here, i.e., knew about the existence of the national park. Firstly, it has been operating for quite a long time, secondly, the resort is quite extensively presented in promotional materials, and most importantly, people who have been here once tell the delights of the park to others and want to come again and again. Only about 3% of respondents had little idea of the existence of the resort area, and another 4% had no idea what was there.
3. Out of the entire respondent pool: 183 people or 47.5% have visited the national park more than 5 times, which means they feel comfortable here and are likely to come in the future. But 43 people or 11% of respondents had not been there before and came for the first time, another 12.2% came for the second time, and 10.6% of park visitors came for the third time. These statistics are encouraging that in the future, the number of regular visitors to the park will increase.
4. The age demographics of visitors indicated that the largest group of respondents, accounting for 32% of the total, consists of young individuals aged 26 to 35. Furthermore, when considering the broader category of youth and younger adults aged 18 to 45, nearly 75% of the visitors fall within this range.
This is understandable, at this age, people are more mobile, many have already received an education, are employed, and have a solid income, i.e., can afford to travel, relax in the forest on the shore of a lake, and admire the beauty of nature;
5. Among vacationers and tourists, city residents predominate - 85%, the remaining 15% are rural residents. This is natural because city residents are more drawn to nature, they want to spend as much time as possible in the natural environment, one might say they are tired of the bustle of the city, the noise of cars, hot asphalt, etc.;
The total number of guests from foreign countries amounted to 43% of the number of respondents surveyed.
The obtained research results on the topic of the dissertation work were accepted for implementation in production  and in the educational process (Appendix I), their content is based on the following provisions of the recommendation for use:
1. The outcomes can be linked to the organization of silvicultural activities aimed at the sustainable use of natural resources, thereby enhancing the condition of the resort's unique forests. This applies similarly to other scenarios where economic understanding is achieved.
2. Based on the preliminary findings of the study, it is possible to assess the region's potential in the global trade of resources and commodities, such as carbon, and to anticipate the future possibilities of acquiring or selling these quantities. The established intra-republic and interstate quotas may provide a basis for this evaluation.
3. Based on experience from developed nations, basic infrastructure, and financial investments for moving forward the system of a national halt are ceaselessly paying off, to start with of all, by ensuring the preservation of common situations and their biodiversity. It is known that secured situations are an innate spare of living capital, at the same time playing an invaluable portion in the natural cycling of substances and giving a combination of organic framework organizations.
Evaluations conducted by analysts from Kazakhstan and other countries, including our own, have shown that these programs generated greater benefits than the costs involved in their implementation.
The gradual transformation of the tourism industry will be essential for ensuring an increase in offerings, including travel, accommodation, and excursion services and products. The tourism sector will generate significant revenue that remains within the area, thus supporting its economic development. Additionally, this project has a social aspect, as it creates job opportunities for locals and enhances their incomes.
A trend has emerged indicating an annual increase in the number of travelers and visitors, which is putting additional recreational pressure on the forests. In response, it is vital to adopt a series of silvicultural measures aimed at improving their recreational capacity by advancing visitor pathways and implementing forestry and firefighting techniques.
An increase in tourists, enhanced trail quality, and the construction of previously unseen forest accommodations are essential for boosting competitiveness.
In organizing efforts to restore unsightly areas (for instance, the remnants of destroyed developments, dilapidated zones, etc.), it is important to enhance the food supply for wildlife and birds to increase their population and diversity.
In places where there are mass visits from vacationers and guests, it is basic to more successfully carry out preventive work to clarify the rules for remaining in amusement zones, on stores, compliance with fire security rules in the timberland, compliance with clean, clean, and other characteristic requirements.
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АPPENDIX А

[bookmark: _Hlk151941844]Total economic valuation (value) of forests (TEV)



Non-use value of forest resources (NUV)
Use value of forest resources (UV)



Existence  value (EV)
Bequest value (BV)
Direct use value (DUV)
Option value
(OV)
Indirect use value
(IUV)


Economic expression of the value of forest conservation for future generations
Economic expression of the value of nature for humans in aesthetic terms
Economic eof currently unknown qualities of forests by direct and indirect types of use
Economic fecological properties of woods
Soil protection from water and wind erosion
Enhancing water quality, controlling river flows, and safeguarding watersheds

Improving the microclimate
Oxygen release
Carbon fixation
Resourcesfound in forests and theadvantages they offer when useddirectly

Timber,resinandandtreesap
Secondary forest resources
Side-use resources
Hunting and angling
Tourism, recreation, sports and recreational forest management
Forestmanagementthatisbothscientificandinstructional































Figure A.1 – Scheme of formation and basic components of the total economic value of forests (according to Baizakov)


APPENDIX B

Table B.1 – Average climate indicators (weather station "Borovoye")

	The name of indicators
	Unit of measure
	Indicators

	Air temperature, average annual
	degree
	-2,2

	absolute maximum
	- ‘’ -
	+41 July

	absolute minimum
	- ‘’ -
	-51 January

	Annual precipitation
	мм
	379

	Duration of the growing season
	day
	131

	Last frost in spring
	date
	18 May

	First frosts in autumn
	- ‘’ -
	27 September

	Average freezing date for lakes
	- ‘’ -
	5 November

	Average start date of lake opening
	- ‘’ -
	10 April

	Snow cover: power
	см
	32

	appearance time
	date
	15 October

	time of snow melting in the forest
	- ‘’ -
	15 April

	Soil freezing depth
	см
	192

	Direction of prevailing winds by season
	-
	-

	Winter
	rhumb
	SW

	Spring
	- ‘’ -
	SW

	Summer
	- ‘’ -
	SW

	Autumn
	- ‘’ -
	SW

	Average speed of prevailing winds by season:
	-
	-
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APPENDIX C

Table C.1 – Classification of forest land withindominatingspecies (based on the most recent forest inventory materials)

	Speciesthatformforests
	The divisionofforestareas by category
	Total forest land

	
	forested land and reserve
	open forest crops
	forest nurseries
	non-forested areas
	

	
	total
	including forest crops
	
	
	burnt area
	dead plants
	glade
	open stand
	total land not covered by forest
	

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	Main tree species

	Pine
	51987,3*
10279,8
	6146,9
	270,7
	-
	267,3
	5763,3
	1674,2
	851,2
	8556,0
	60834,0

	Spruce
	3,5
	3,5
	-
	-
	-
	-
	-
	-
	-
	3,5

	Larch
	25,9
	25,9
	-
	-
	-
	-
	0,3
	0,4
	0,7
	26,6

	Birch
	23030,1
2459,3
	1060,6
	10,9
	-
	197,8
	909,7
	1562,3
	292,2
	2962,0
	26003,0

	Aspen
	2915,7
287,6
	-
	-
	-
	24,0
	47,8
	5,0
	4,4
	81,2
	2997,1

	Poplar
	22,3
	15,5
	-
	-
	-
	0,3
	-
	-
	0,3
	22,6

	Tree willow
	0,4
	-
	-
	-
	-
	-
	-
	-
	-
	0,4

	Maple
	17,8
	17,8
	-
	-
	-
	-
	-
	-
	-
	17,8

	Elm
	41,7
	41,7
	-
	-
	-
	-
	-
	-
	-
	41,7

	Total 
	78050,3
	7307,3
	301,6
	-
	489,1
	2632,0
	7330,9
	1148,2
	11600,2
	89952,1

	Other species

	Apple
	31,4
	31,4
	-
	-
	-
	-
	-
	-
	-
	31,4

	Oleaster
	2,0
	2,0
	-
	-
	-
	-
	-
	-
	-
	2,0

	Shrubs

	Bush Willow 
	418,2
	-
	-
	-
	-
	-
	-
	-
	-
	418,2

	Yellow Occacia 
	122,7
	-
	-
	-
	-
	-
	-
	-
	-
	122,7

	Continuation of table C.1


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	

	Honeysuckle
	5,9
	-
	-
	-
	-
	-
	-
	-
	-
	5,9

	Spiraea
	620,7
	-
	-
	-
	-
	-
	-
	-
	-
	620,7

	Raspberries
	6,9
	-
	-
	-
	-
	-
	-
	-
	-
	6,9

	Bush cherry
	9,8
	-
	-
	-
	-
	-
	-
	-
	-
	9,8

	Currant
	2,3
	-
	-
	-
	-
	-
	-
	-
	-
	2,3

	Sea buckthorn
	14,6
	-
	-
	-
	-
	-
	-
	-
	-
	14,6

	Total
	1201,1
	-
	-
	-
	-
	-
	-
	-
	-
	1201,1

	Nurseries
	-
	-
	-
	32,0
	-
	-
	-
	-
	-
	32,0

	All around the park
	79284,8
	7350,7
	301,6
	32,0
	489,1
	2632,0
	7330,9
	1148,2
	11600,2
	91218,6

	* ‒ in the numerator - area, hectares, in the denominator - reserve, thousand m3










[bookmark: _Hlk167645921]APPENDIX D

Questionnaire – 1

Questions asked:
1. We ought to not contribute in parks, give up our pay and standard of living so that another era can take advantage of the recreational capacities of parks, like the Burabay State National Park.
2. Coming here to a few degrees contributed to the truth that places like the State National Nature Stop “Burabay” can exist indeed when I can come here again.
3. Indeed, if I don’t come here once more, it is vital to me that such a stop exists.
4. It is vital for me that the stop exists until the time of my grandchildren, much obliged to the cash



































APPENDIX E

[bookmark: _Hlk168872481]Questionnaire –2

Questions asked:
1. Kazakhstan ought to not seek after improvement actions or initiatives that negatively impact the environment, regardless of their nature or intent the environment, regardless of the means or methods involved little the natural costs.
2. We should we not invest in the environment, sacrifice our income and standard of living so that the next generation can benefit from the planet and animals on Earth.
3. Does the presence or absence of animals have no impact on the cost of maintaining SNNP "Burabay"?
4. Did this influence your visit to the designated natural area?
5. Do you believe it's unnecessary to contribute financially to the preservation of State National Nature Burabay and other nature reserves that you neither visit nor utilize?
6. Do animals deserve to exist even if they provide no benefit to humanity?






























APPENDIX F

Questionnaire – 3
(the questionnaire contains questions, answer options and their number, 
the total is 385)

Table F.1 – When deciding to come here, did you know what was here?

	I knew that there was a large area of strict security reserve
	358 respondents

	I had a general idea that this is a specially protected natural area
	11 respondents

	I had no idea what was here
	16 respondents



Table F.2 – How did the fact that this is a specially protected natural area influence your visit?

	Very big
	257  respondents

	Big
	123 respondents

	Big, but not overwhelming
	3 respondents

	Small
	2 respondents



Table F.3 – Please tell me what is the main purpose of coming here?

	To relax - the place is quite good, like any other
	I come here often - this is my favorite place
	To visit the famous natural park “Pearl of Kazakhstan”
	Knowledge about the  State National Nature Park is important for my current/future professional activity
	State National Nature Park “Burabay” is very famous, therefore everyone needs to come
	I came here by chance, I didn’t think about why I was coming here
	Excursion, tourism or business trip
	I had to come for personal reasons

	35
	97
	131
	57
	13
	9
	39
	4



Table F.4 – How many time have you been in the State National Nature Park “Burabay”?

	I have never been 
	I have been  .... times

	43
	1 time -47
2 times - 41
3 times- 37
4 times- 18
5 times- 16
More than 5 times -183 

	TOTAL:
	385






Table F.5 – For how many days did you arrive at the State National Nature Park “Burabay”?

	I have arrived for  ........ days
	Number of people

	1 day  
	243

	2 days
	47

	3 days
	22

	4 days
	14

	5 days
	15

	6 days
	4

	7 days
	14

	8 days 
	3

	10 days
	9

	15 days
	11

	20 days
	2

	30 days 
	1

	TOTAL:
	385



Table F.6 – Can you demonstrate the add up to sum of costs you went through to come here? If you don't mind compose down the sum you went through on organizing your visit (for case, travel organization costs) and person costs. (It would be ideal if you take into account the taking after costs: travel to the State National Nature Stop “Burabay” and back, overnight remain, installment to the direct, travel to the stop, buy of trinkets, collections, organizers, books, maps, etc., as well as costs for taking photos, nourishment costs and others costs as vital)

	It's true that thesumistenge. 
You can move on to question12andskip questions7 through11 if you have the solution tothepreviousquery
	No, I can't reallyrespond. 
If you arenabletocalculate these expenses

then please answer questions 7 to 11.

	5 000  - 10 000 tenge -  73 
10 000 - 15 000 tenge -  32
25 000 - 30 000  tenge -  18
30 000  – 50 000 tenge - 49
50 000 – 75 000 tenge -  81
75 000 – 100 000  tenge - 53
100 000 - 135 000 tenge - 18
135 000 - 150 000 tenge - 11
150 000 - 175 000 tenge - 8
175 000 - 200 000 tenge - 5
200 000 - 300 000 tenge – 3
	34 

	All in all: 351
	34

	TOTAL: 385
	








Table F.7 – Where did you stay and spend the night at the Burabay State National Park?

	Hotel (Ok-Zhetpes, Almaz, Zhumbaktas, Ainako etc.)
	In a private apartment
	At a campsite or in a tent
	Free overnight stay with friends
	Tourist lodges
	Didn’t spend the night here

	5
	20
	5
	3
	5
	1

	TOTAL: 
	34



Table F.8 – How much does it cost for overnight accommodation (in tenge)?

	Spent the amount of ..... tenge on accommodation for the night
	I can't tell

	0 tenge – 9
5 000 tenge  - 20
10 000 tenge -5
	

	TOTAL:
	34



Table F.9 – What expenses and how much did you spend to come here (costs of arrival and back)?

	There were no costs for travel and return
	I have spent in total   ....... tenge
	It is difficult to answer

	19
	5 000 tenge- 12
	3

	TOTAL:
	34
	



Table F.10 – By what implies of transport did you come here? If it's not too much trouble show all sorts of transport utilized, beginning from your put of home to the State National Nature Stop “Burabay” and back

	By train and bus
	By regular bus Рейсовым автобусом
	By excursion bus
	By private car
	By plane
	By other means of transport, such as......

	17
	5
	0
	12
	0
	0

	TOTAL:
	34



Table F.11 – What other expenses (in tenge) did you incur during your stay here?

	Payment for a guide
	Travel to the national park
	Purchase of souvenirs, albums, folders, books, maps, postcards, etc...
	Others (for example, costs for taking photos)

	0 tenge – 19
3 000 tenge - 15
	1500 tenge -12
 3 000 tenge – 22
	3 000 tenge – 16
5 000 tenge – 15
7 000 tenge - 3
	0

	ИТОГО: 34
	
	
	






Table F.12 – Do you think the money you spent was money well spent, or did you spend more or less than you expected?

	The money was very well spent, thanks to them I got more than it was worth.
	The money was very well spent, thanks to them I got as much as it was worth.
	It is difficult to answer
	Probably not - the money spent is not worth what I received  here
	Definitely not - money wasted

	17
	14
	
	1
	2

	TOTAL:
	34



Table F.13 – Do you agree with the following statements (statements)?

	Yes
	It is difficult to answer
	No
	I learned a lot here, experienced a lot.
	Coming here to some extent contributed to the fact that such places as the State National Nature Park can exist and I could come here again.
	Even if I don’t come here anymore, it’s important for me that such park will exist
	It is important for me that the park will exist until the time of my grandchildren thanks to the money that we are now spending to be here

	58
	2
	1
	103
	125
	39
	57

	TOTAL:
	385



Table F.14 – To preserve and support, money is allocated from the country’s budget. Sometimes it happens that funding in other areas, in the case of public life, is not sufficient. Please answer that you agree that the expenses spent on the Park should be used as expenses for

	1. Yes 2. No 3. Difficult to answer     

	Medical support - health care 
	Combatting criminal activity 
	National defense, military forces
	Teachingandpreparing childrenandadolescents is known as education.


	Technological andindustrial progress, whichpromoteseconomic expansion and increases thenation'smaterialprosperity 
	Creation of new jobopportunities, ensuring livelihoods for individuals

	Yes-57
No-0
It’s difficult to answer-0
	Yes- 14
No-0
It’s difficult to answer-0
	Yes- 38
No-0
It’s difficult to answer-0
	Yes-189
No-0
It’s difficult to answer-0
	Yes - 42
No-0
It’s difficult to answer-0
	Yes -45
No-0
It’s difficult to answer-0

	TOTAL:385
	
	
	
	
	



Table F.15 – Imagine that in order to save, it is necessary to make contributions from citizens. Will you decide to pay different fees for this purpose?

	Yes
	No

	375
	10

	TOTAL:
	385



Table F.16 – If yes, what amount in tenge would you be willing to pay?. 
tenge
	5 000  tenge
10 000 tenge
20 000 tenge 
50 000  tenge 
100 000 tenge
	83
101
94
70
37

	TOTAL:385
	



Table F.17 – If not why not?

	I can't afford to pay any extra expenses
	The park is not so important to resort to such means of maintenance
	I don't think this is necessary. The park is in such a condition that it can support itself
	Others must pay to support the Park.
If so, who?

	47 
	19
	128
	State - 191

	TOTAL:
	385



Table F.18 – If you answered that you cannot afford to pay the Park, then please answer how much would you be willing to pay in tenge if your income were 10 times more?

	In the near future I wouldn't make this type of contribution 
	I would have paid ......... tenge

	27
	5 000 tenge

	12
	10 000 tenge

	8
	20 000  tenge

	TOTAL:
	47














Table F.19 – You said that at the moment or situation you have much higher income. Would you be willing to pay some money for the activities of the park? We would like to know the reasons from those for whom the Park is important enough that they would like to spend money from their personal income. We give you four reasons why the Park may be important to people. Please answer how it is in your case! Let's assume that you want to contribute 100,000 tenge to the park. Please think for a second (momentarily) and answer, inserting the amount for each of these reasons so that the total is 100,000. How much of this 100,000 tenge are you willing to contribute to the following?

	You love being in the Park and often stay in such forest complexes as “BurabayOther reasons, what?

	No matter how often you come, you appreciate the fact that the Park exists and you can come at any time
	You have not thought about ever going to Burabay Park, but you appreciate the fact that it needs to be preserved and maintained, and its absence would bother you
	Burabay Park is necessary not only for us, but for our grandchildren and great-grandchildren, and for this we need to contribute money.
	What other reasons?

	170
	113
	49
	53
	-

	TOTAL:
	385



Table F.20 – What’s your gender?

	Woman
	Man

	221
	164

	ИТОГО:
	385



Table F.21 – How old are you?

	18-25
25-35
35-45
45-55
55-65
65-75
75-85
85-100

	78
123
87
37
29
17
9
5


	TOTAL:
	385








Table F.22 – Place of residence

	Village (settlement)
	City of up to 50 thousand inhabitants
	City of up to 100 thousand inhabitants
	City of up to 200 thousand inhabitants
	City of up to 500 thousand inhabitants
	City over 500 thousand inhabitants
	Location

	56
	97
	81
	39
	56
	56
	

	TOTAL:
	385



Table F.23 – What region do you live?

	Russia (Tyumen, Omsk, Novosibirsk, Orsk)
	39

	Uzbekistan
	19

	Tajikistan
	7

	Kyrgyzstan
	27

	Poland
	13

	Turkey
	18

	Czech Republic
	9

	South Korea
	2

	Turkey
	17

	USA
	5

	Germany
	8

	Japan
	3

	Pavlodar region
	19

	Akmola region
	35

	Kostany region
	11

	Almaty
	17

	Astana
	88

	East-Kazakhstan region
	9

	West-Kazakhstan region
	5

	Karaganda region
	18

	North-Kazakhstan region 
	16

	 TOTAL:
	385






APPENDIX G

Prices for hotels and recreation centers in Borovoye – 2021


In the Burabay resort range there are a expansive number of lodgings, visitor houses, entertainment centers, as well as sanatoriums that specialize in the treatment of respiratory infections. There are exceptionally few comfortable 4-5* inns, and they are costly. Visitors are advertised as it were breakfast or half board. Prices for a double room in hotels and recreation centers in Borovoye in 2021, in rubles:
	Housing type
	Price per day (tenge)

	Hotel 5*
	45000-50000, with breakfast

	Hotel 4*
	30000-35000, with breakfast

	Hotel 3*
	15000-18000, with breakfast

	Hotel 2*
	8000-10000, with breakfast

	Sanatorium
	от 1500

	Guest House
	1000-1300

	Recreation center
	1200-1500


Many private owners rent out housing only for two days or more. Some ask for 100% advance payment. In hotels they pay extra for using the pool - 1500 KZT per adult and 800 KZT per child. Spa centers are also paid. Parking for a day costs 500 KZT.
Food prices in Borovoye – 2022
Cafes and restaurants in the Borovoe resort prepare delicious dishes of Kazakh and international cuisine. Many establishments offer food for takeaway and delivery to the hotel.
Prices in hotel restaurants are higher, while food in hostel restaurants and cafes is cheaper. The average bill in a restaurant for two, excluding alcohol, is 8-10 thousand KZT. In the Borovoye cafe you will be fed for 2-5 thousand KZT. To save money, take set lunches of 2-3 courses for 2-2.5 thousand KZT for two. Some cafes offer breakfast for 1500 KZT.
Prices for food and drinks in cafes and restaurants of the resort:
‒ poultry kebab - from 1000-1200 KZT;
‒ lamb or pork kebab – 1300 KZT;
‒ lagman - 900 KZT;
‒ shurpa – 500 KZT;
‒ manti - 800 KZT;
‒ mashed potatoes – 300 KZT;
‒ French fries – 600 KZT;
‒ cup of coffee – 900 KZT;
‒ bottle of water, 0.5 l - from 150 KZT;
‒ can of beer - from 250 KZT.

APPENDIX H

Wild management

a) List of wild animals and birds

	Name of wild animals and birds

	Elk
	Steppe ferret

	Red deer
	Badger

	Roe
	Capercaillie

	Boar
	Grouse

	Ermine
	Partridges:

	Hares 
	- white

	Fox
	- gray

	Dog fox
	Geese

	Muskrat
	Ducks

	Marmot-baibak
	Coot

	Lynx
	Crane

	Pine marten
	Swan

	Wolf
	



b) Norms for the preparation and distribution of feed per head for a period of 100 days (winter)

	Types of feed
	Unit measured
	Types of animals

	
	
	Deer
	Roe
	Boar
	Hare
	Black grouse



	Forest hay
	kg
	80
	40
	-
	5
	-

	Haylage (silage)
	kg
	40
	20
	60
	2
	-

	Wood brooms
	pcs.
	100
	40
	-
	-
	-

	Grain sheaves
	pcs.
	-
	-
	-
	5
	5

	Grain, feed, grain waste, oats, barley
	kg
	20
	15
	30
	-
	5

	Root and tuber crops
	kg
	80
	50
	160
	2
	3
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Implementation acts
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Forest


Raw materials (N)


Wood resources


Non-timber resources (M)


Environmental properties (R)


Multiple benefits and functions for people and the environment
(R)


Animal resources
(F)


in $ USA
Ряд 1	
Сосна	Береза	Осина	151.69999999999999	36.9	3.6	


в $ США

Ряд 1	
Китайбекова С.	Боранбай Ж.	Туменбаева А.	2425	1161	1134	


Сравнительная ценность регулирующих услуг 1 га ($ США)	
Фиксация углерода	Выделение кислорода	Защита почв	Перераспределение осадков	2425	3751.5	766.6	135.30000000000001	

Количество посетителей	
2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	122843	268807	219667	526620	615644	631615	644541	673507	618565	683710	481667	



Столбец1	5,0
10,2

полностью согласен	согласен	нейтрален	не согласен	категорически не согласен	5	13.3	10.199999999999999	52.3	19.2	

Столбец1	11,0

полностью согласен	согласен	нейтрален	не согласен	категорически не согласен	3.9	25.6	11	51.7	7.8	

Продажи	
1 раз	2 раза	3 раза	4 раза	5 раз	более 5 раз	никогда не был	12.2	10.6	9.6	4.7	4.0999999999999996	47.5	11.1	


Ряд 1	Количество дней

1	2	3	4	5	6	7	8	10	15	20	30	243	47	22	14	15	4	14	3	9	11	2	1	
Количество человек


Ряд 1	05 - 10 тыс.	11 - 15 тыс.	25 - 30 тыс.	31- 50 тыс.	51 - 75 тыс.	76 - 100 тыс.	101 - 135 тыс.	136 - 150 тыс.	151 - 175 тыс.	176 - 200 тыс.	201 - 300 тыс.	73	32	18	49	81	53	18	11	8	5	3	
Количество человек


Ряд 1	
 5 тыс	10 тыс	20 тыс	50 тыс	100 тыс	83	101	94	70	37	

Ряд 1	18 - 25 лет	26 - 35 лет	36 - 45 лет	46 - 55 лет	56 -65 лет	66 - 75 лет	76 - 85 лет	86 - 100 лет	78	123	87	37	29	17	9	5	
Количество человек
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AKT 0 BHEapeHHH
B IPOH3BOJICTBO HAYYHO-TEXHHUECKHX PA3PAGOTOK H NEPEIOBOTO ONBITA

HauMeHOBaHME — BHEJIDEHHOr0  MEPONPHATHS  —  JIECOBOACTBEHHO-
SKOHOMHMECKAs OMEHKA pEKpeanyonHoN (yHKiun jieca Ha npumepe THIII
«Bypabaity AKMOIHHCKOH 0GNIacTH.

O6bextavu ucenenioBanns Obuti [losna AGbuiail xana, Tpon AGbuiait
xana, 03epo Boposoe, moHokie ropsl Bypabaii, Ok-ketnee, JKymbakrac, rie
GBI ONpOIEHO 1535  PECHOHICHTOB, KOTOPhIE MOCEHIANH MECTHOCTH C
PASIMUHOM UE/BIO M KOAHUECTBOM Ateil npeGhBanus or 1 g0 14 mmeii. Jlo
NPOBENICHHs  AHKETUPOBAHHA, ObUTH PA3PACOTANB TpH UIAGTOHA AHKETHBIX
BONPOCHHKOB, M03BOJIONIME IVIABHBIM 00Pa30M BBIIONHUTH LE/ICHAPABICHHYIO
OIIEHKY, & TaKKe ONPECHTH KOHKPETHEIE KATErOPUH HE PHHOYHOH CTOMMOCTH,
SBJISIOMEHCA KOMIOHEHTAMH OKOHOMHYECKOH CTOMMOCTH Jieca HCCIeNyeMoi
MectHOCTH. B Tiepsylo ouepeih  pa3spaGoTaH IIa0/ioH 0a30BOH aHKeThI,
[03BOJISIONICH CJle1aTh ONPOC MHEHHH M B3MISAOB HA TEMy TIPUPOJHAS CPEfa U
JIeHeXKHas OlEHKA, KAk €ro OCOOCHHOCTEH, Tak W TOBapos, ycayr u Oar,
HCHOMB30BAHHBIX B 9TOH cpefe. OGpasen jannoi amkersl B Kasaxcrane
PHMEHSETCs BIICPBBIE, KOTOPBIH 6bL1 pa3paboTaH Ha OCHOBAHMU TEOPETHYECKOrO
M [paKTHYECKOTO ONBITA KOPOJICBCKHX  IapKOB Bunanoso, Jlasenku u
KaMIHHOCKOTO HALHOHANBHOTO niapka ITobim. Jlanee Ghia paspaborana BTOpas
BePCHS! AHKETHOTO ONPOCHHKA, /U1l SKOHOMHKO — JIECHOr0 HCCIICI0BAHHS 1 TPCThA
BepeHs Ul TMPOBEJICHHS HCCIIC/OBAHNA HA TCPPHTOPHH THIIT «bypabaii».
Jlanusie BEpCHH JATM BO3MOKHOCTE PACKPBITh COMMATBHBIC MPEATOUTEHHA B
OTHOMIEGHWH OTACHBHBIX B3DLOB HCCIEIYEMOro JIECHOTO KOMIUICKCA M
MOCTPOEHHE MOJIEJH TPOBOAMMOMH JUIs  ONPEACHCHHUS JIEHE)KHOH  CTOMMOCTH
ToBapOB, YCYT W 0rar He BIHOYHON XApakTepUCTHKH, A TAKKC TPOBE/CHUS

HCCITEIOBaHMIT COLMATBHONO XapaKTepa.
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KAKHM  HAYYHBIM WM  yueGHBIM yupeAJeHHEM MepONpHSTHE
NpEAIoKEeHo K BHEAPenuio: kadenpa «JlecHbie pecyperl H JIECHOS XO3SHCTBOY
axysibrera JIECHOTO XO3AMCTBA, IMKOH NPUPO/BI K OKpyKArOIIEli CPesIpl HAO
«Ka3aXCKui — arpOTeXHUYECKHMH  HCCIIEI0BATENbCKAH  YHHBEPCUTET m. C.
Ceiipyminnay. Hayunblii pyKOBOIUTENb: JOKTOP CEBCKOXO3sHCTBEHHBIX HayK,
npodeccop Capeexosa J.H.

Kem 1 KOrJia NIPHHATO pewienue 0 BHEAPEHHH MePONPHSITHS:

Aavunuctpaunss 'V «THIIT  «BypaGaii» Ynpapjenusi Jegamu
TIpesnpenta PK, AkmonuHCKoi 061acTh

Jupekrop I'V THIII «Bypa6aii» Y/III PK — Bbikos C.B., 3amecTureir
JMpeKTOopa, IIaBHbIi necHnunii — Maxmeros B.K.

Corpynnukn  kadenpsi JlecHble pecypesl M JIeCHOE XO3SHCTBO:
BopanGaii X.T., kaHIuAaT CeNbCKOXO3SHCTBEHHBIX HAyK, ACKaH baxynbrera
JlecHOTo XO3fHCTBA, AMKON NPHPOMBI M OKpykaiomeii cpeass; AGxkaros T.C.,
noktop PhD, 3aBeyionmmii kagenpoii JlecHsie pecypchl M JeCHOE XO3FHCTBO;
TokrackiHoB JK.H., kKaHAHAAT CeTbCKOXO3IHCTBEHHBIX HAYK, TOLEHT.

HamMeHOBaHME X03siicTBa (OpraHM3alMHM), €ro aupec: Pecry6ivka
Kasaxcran, 021708, AkmonuHcKas o6macth, Bypabaiickuif paiioH, TOCEIOK
Bypa6ait, ynuna Kenecapst, 47 «b»;

KasieHiapHbIe CPOKH BHEAPeHus! (Hauao - Kowert) — 2015- 2022 r.

daktuueckuit dQGEKT OT BHEIPEHUS — OLEHKA CTOMMOCTH HEpBIHOYHBIX
secusix  Birox IHII «bypaGaiiy Obla NpoOBEJACHA MPH  KCIOJIB30BAHKH
CIIE/IYIONIHX SKOHOMHHECKHX MOJIENEH: MOJIEIb TPAHCIIOPTHO - MYTEBBIX PACXO0B
(TCM), Mozie/lb «rOTOBHOCTH ILIATATEY (WTP), MozieNnb «TOTOBHOCTH IPHHSATH
(WTA) u regonmdeckas Moziens (HPM). Tlo pesyibraraM aHKeTHpOBaHUs
BBISBHIIOCH  CIEJlyoliee: HAuOOJNBIIMM  CTIPOCOM  ABJIIETCS  KPATKOCPOUHOS
nocemenue -1 zens. Jlons aHHOrO B coctaBuwia 63,5% ot ofuiero uucia
pecronzienTos. Ilocewienne 10 3x jHel coctaBwiio 0kono 71,5%, 7 JHeBHble —
3,7% OT O0IIEro 4McIa PeCHOHICHTOB, H MOCCIICHNE 14 JHEBHbIE COCTABIIAIN
0k0110 2,9% OT OOLIEro YHMC/a PECTOH/EHTOB. Y4aCTBYIOUHM B Orpoce OBt
3a/1aH BONPOC «TOTOBBI BbI JIU IUIATHTH 33 CYIIECTBOBAHUE U COACPHAHHE napka?»,
e mnojaBusionmiee OONBIIMHCTBO 80% BHIPA3WIO KENAHWE [UIATHTH 34
CylecTBOBaHHe U pasBuTHE mapka. Te, KTO BHIDasu rOTOBHOCTH IUIATHTH ANA
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