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Abstract

:

The paper reveals opportunities and limitations of tourism development in one of the most inaccessible areas in the mountains of Southern Siberia: Todzhinsky kozhuun, Republic of Tyva, RF. Taking into account key indicators that reflect the natural, historical, cultural, and socio-economic characteristics of the territory, using GIS technologies, a comprehensive assessment and mapping of the tourism and recreational potential (TRP) of the territory was carried out. The method of multicomponent scoring was used in this work. Consequentially, the study area was divided by means of a regular hexagonal network into many operational territorial cells; for each of those, the sum of scores was calculated according to the conditions and objects that are localized within its boundaries. The set of operational territorial cells filled with visual information made it possible to create an assessment map of the tourism and recreational potential of the Todzhinsky kozhuun territory. This map highlights the areas of the five value ranks, from the highest to the lowest. The areas with the highest scores are obviously the most suitable for the development of tourism industry. In general, the basis of the region’s TRP is picturesque virgin natural landscapes with many large lakes, unique traditional ethnocultural landscapes of the mountain–taiga reindeer herders, biological resources for hunting and fishing, and healing mineral springs (arzhany). The key limiting factor in the development of tourism is the underdeveloped transportation system and the insufficiency of special tourism infrastructure facilities. Such an assessment made it possible to identify territories favorable for the creation of three specialized tourist clusters: ethnocultural tourism, “Reindeer herders of Todzhi”; water, ecological, and fishing tourism, “Todzha Lakes”; and mountain and sports tourism, “Big Sayan”.
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1. Introduction


In today’s globalizing world, where cultural differences between different ethnic groups and cultural landscapes are increasingly blurred and with enforcing anthropogenic pressure on the natural environment, the value of territories where untouched natural and traditional cultural landscapes have been preserved is growing. Such regions often become centers of tourist interest, as they can offer opportunities to immerse individuals into virgin nature as well as into the authentic cultural environment of local ethnic communities [1,2,3,4,5,6].



One of these regions is the Republic of Tyva, located in the geographical center of Asia, far from major transportation communications. A spectrum of picturesque poorly developed mountain landscapes of the Altai-Sayan mountainous country, wide biological diversity, and preserved traditional culture of the nomads of the Great Steppe and mountain–taiga reindeer herders create unique conditions for educational, ecological, fishing, and sports tourism.



At the same time, Tyva is one of the most socio-economically depressed regions of Russia. After the collapse of the USSR, there was a break in many economic ties and the privatization and redistribution of assets, which led to the wave of bankruptcies of key industrial and agricultural enterprises. The peripheral position and infrastructural underdevelopment of the territory exacerbated the situation, provoking some of the highest rates of unemployment, poverty, and related social deviations in the country (e.g., drunkenness, drug addiction, crime) [7,8,9,10,11,12,13].



Tourism is considered one of the priorities for the social and economic development of Tyva in this respect [14,15,16,17]. It is assumed that a stable tourist flow will ensure employment in the rural areas of the region not only due to the objects of the tourism industry directly (hostels, hotels, tour agencies, rental offices, etc.) but also those of related industries (transportation, catering, retail trade, etc.). One can expect additional opportunities for the marketing of agricultural products and products of local crafts as well.



Currently, with the peak demand of domestic tourism in Russia, traditional tourist destinations are experiencing unprecedented pressures with the tourist flows increasing several times. In this regard, the development of new tourist destinations seems that it would be especially successful.



However, tourism in Tyva has been realized mainly on a spontaneous basis so far, and tourist flows are generally insignificant and unstable. This is due, first of all, to the underdevelopment of transportation and special tourism infrastructure and limited investment in the industry. Therefore, at present, an extremely urgent task is to identify areas with the highest concentration of tourism and recreational potential (TRP), where investing in tourism infrastructure will give the greatest effect. Accordingly, a science-based comprehensive assessment of TRP is essential.



The largest territorial unit of the Republic of Tyva possessing the most diverse natural and cultural features is the Todzhinsky kozhuun (district) located in the east of the region.



The purpose of this study is a comprehensive assessment and mapping of the tourism and recreational potential of the Todzhinsky district of the Republic of Tyva.



To achieve this goal, the following tasks were completed:




	
Development of a methodology for a comprehensive assessment of tourism and recreational potential, which makes it possible to take into account many significant heterogeneous characteristics of a natural, historical, cultural, and socio-economic nature.



	
Implementation of procedures for assessing and mapping the TRP of the study area, using available cartographic, documentary (registries and passports of objects, etc.) materials and the results of expeditionary research.



	
Analysis of the results of assessment and identification of the regularities in spatial differentiation within the Todzhinsky district in terms of the TRP value for the determination of the most promising areas in the district for tourism and recreational development.









2. Related Works


The spatial organization of tourism and recreation on a territory is always preceded by an assessment of its TRP. It is the mainstreaming and characterization of the set of tourism and recreational resources, opportunities, and limitations for economic development that determines the specialization and nature of the function of a future territorial recreational system in any region.



In addition, TRP assessments are always accompanied by methodological difficulties due to the complexity of the subject of evaluation and the diversity in the use of different types of resources. In this regard, there is a wide variety of approaches and assessment methods proper for the analysis of certain types of TRP and of the territory as a whole [18,19,20,21,22,23,24,25].



It should be noted that the theoretical and methodological foundations for assessing territorial TRP were laid by representatives of the Soviet School of Recreational Geography in the 1960s and 1980s [3,11,16,26,27,28,29,30,31].



Most of the methods for assessing TRP are focused on scoring territorial complexes, although there have been attempts at economic assessments of tourism and recreational potential, expressed in monetary terms [18,32,33,34].



At the same time, in the practice of the recreational assessment of a territory, a component-industry approach prevails. This approach envisages the suitability of an area for a particular type of tourism, and recreational activity is analyzed, or only one or several components (properties) of the territorial complex (and mainly of natural origin) are studied through the lens of their tourism and recreational significance. Within the framework of this approach, three main types of recreational assessments of a territory can be distinguished: medico-biological, psychological–aesthetic, and technological.



The medico-biological type reflects natural factors’ comfort and their impact on the human body. The leading role is played by an assessment of recreational climatic resources [27,35,36,37].



Psychological and aesthetic assessments examine the emotional impact of distinctive features of the natural landscape or its components on a person. It is known that recreational areas with high aesthetic value are in high demand. Within the framework of this approach, the papers [26,27,38,39,40,41,42] are especially noteworthy.



Technological assessments include issues of engineering and technology for the use of natural and other resources for tourism and recreational activities in general, one or another type of recreational activities, and an assessment of the possibilities of engineering and construction development of territories for the creation of recreational institutions [30,43,44,45,46].



A methodology for a comprehensive assessment of the tourism and recreational potential of a territory was first proposed by the authors of [47]. They took into account mainly the natural features of a territory, cultural and historical monuments, and transportation accessibility. Further, many authors proposed their own versions of the method for the complex assessment of TRP [48,49,50,51,52], but, in essence, they were quite similar. Thus, a territory is divided into certain areas (landscapes, tracts, regular operational cells), each of which is evaluated according to given significant indicators, the values of which give a certain score. Next, the scores are summed up, and they represent the general estimated characteristic of the analyzed area. Dividing the difference between the maximum and minimum estimated values of all areas into some intervals of scores allows us to rank these areas according to the degree of tourism and recreational suitability (i.e., by the value of TRP). The system of evaluation indicators is developed by each author independently. At the same time, researchers try to take into account as much as possible all the factors that determine the tourism and recreational attractiveness of a territory.



The most detailed and multifactorial methods were proposed in the works [53,54,55,56].



The study [55] used the methods of integral assessment of the tourism and recreational potential to characterize natural, historical, cultural, and socio-economic aspects. The magnitude of the natural and historical–cultural components of the potential is proposed to be measured on the basis of the dimensions and attractiveness of the territory’s heritage. Based on these components, territorial concentration and level of significance of monuments included in the natural and cultural heritage of the territory and fixed in regulatory documents are determined. According to the specific significance of these objects, scores are calculated.



When assessing the socio-economic component of potential, two independent parts are distinguished: transportation and special tourist infrastructure. Road density serves as a key metric in assessing the role of transportation. The assessment of the tourism infrastructure level is carried out by calculating the indicator that reflects the ratio of the number of accommodation and catering enterprises to the population of the territory. The author gave examples of calculating scores for each component and also stipulates the methodology for calculating correction factors (for example, regarding the information component of tourism and recreational potential, image characteristics of objects) [55].



The complex assessment methodology proposed by [34] is based on the following considerations: (1) the prospects of the territory for the development of various types of tourism in it (active, business, cultural, educational, etc.); (2) transportation accessibility—the density of roads and the remoteness of the territory from the starting point of the tourist route; (3) the complexity of tourist resources and their combination (landscape boundaries, contrast, diversity of relief, monuments of nature, culture, accommodation, and food); (4) density of tourist resources; (5) service, hospitality, and informatization (the minimum required level is determined); (6) tour operation (the presence of well-established routes that have been functioning for a long time); and (7) a combination of priority tourism areas (territorial location of promising tourist areas relative to each other). The authors distinguished the following stages, in which specific research methods are used: (1) building a cartoid; (2) determining the list of priority areas, or territories; (3) compiling a cadaster of tourist resources of selected territories; (4) applying SWOT analysis of selected territories; and (5) checking for objectivity (the results of the matrix analysis are compared with the results of the scoring) [56].



For a comprehensive assessment of the tourism and recreational potential of the region, Sarancha [57] used a GIS analysis of the territory. He developed an algorithm for a geoinformation assessment of the territory using the system of “operational territorial units” (OTU). The main evaluation factors (total of 103 indicators) in the methodology are the diversity of landscapes and their recreational attractiveness; the density and intensity of functioning of intercity and suburban bus routes; the density and significance of architectural, archaeological, and historical monuments; the availability and status of specially protected natural areas; the density of sports facilities, their type (15 types in total), and their capacity; the presence and number of children’s health camps and sanatorium-prophylactic institutions; the presence of tourist routes of various types (hiking, horseback riding, water, automobile, and skiing); horticultural and summer cottages; the distribution of the main commercial species of animals and the number of their prey; museums; theatres, circus, film installations; houses and recreation centers; and hotels [57].



The methodology of [54] is based on the application of a balanced approach in the evaluation of TRP. The algorithm includes scoring sets of natural, historical, cultural, and socio-economic factors, as well as those of the environmental situation and adverse ones. Each set consists of interrelated assessment components; the set of natural factors includes bioclimatic, hydrological conditions of the territory, relief, etc. In turn, the components contain a group of parameters (for example, the duration of the summer comfortable period, the frequency of favorable weather for swimming, and others). The full list of evaluation factors includes 128 indicators. The outcome of calculating TRP by the balance method was the final balance of the potential, which is composed not of the scores but of the shares of each set. The results were grouped by natural boundaries automatically in the ArcGIS program [54].



However, most of the currently available works devoted to the assessment of the TRP of the territory, along with their many advantages, are also characterized by typical shortcomings:




	
Insufficient consideration of the economic and socio-cultural components of the tourism and recreational potential. In most works, in a comprehensive assessment of TRP, at best, transportation provision (through indicators of the density of the transportation network) and the presence of objects of historical and cultural heritage (monuments of architecture, archeology, etc.) are taken into account. Meanwhile, indicators of the availability of resources and facilities (not only transportation but also financial, infrastructural, etc.), the provision of tourism infrastructure facilities, labor resources, information saturation, tolerance of the local population of tourist destinations, etc. are the most important characteristics of this areas of activity.



	
Absence (when all territorial factors significant for the development of tourism are recognized as equal in their role) or insufficient substantiation of weight coefficients in the estimated indicators. They, as a rule, are set by the authors arbitrarily without calculations and justifications, or they are the results of logical conclusions and conceptual assumptions. In this regard, it is important to search for possibilities of an objective scientifically based ranking of all estimated indicators according to their degree of significance.



	
Weakness, in general, of the level of automation of evaluation processes, especially considering the existing opportunities for large-scale application of GIS modeling in this area.



	
Abstractness of many evaluation works of the Russian scientific school, specifically their poor linkage to practical activities (unlike other world analogues), in particular, to territorial planning for development of tourism and recreational facilities.








Globally, the development of the methodology for assessing tourism and recreational potential has also been going on for more than a dozen years. A review of recent works within the domain shows a trend of transition to quantitative methods of assessment, which could bring the procedure closer to the objectivity and comparability of the results obtained for different territories [58]. Since the assessment of tourism potential is multifaceted [59,60,61,62], the choice of criteria is the first and a very important stage of this entire procedure [61]. In general, the sets of criteria in the works of different authors overlap in many respects, but there are also quite original approaches to the evaluation of TRP and the choice of evaluation criteria itself. For example, a methodology for estimating TRP based on a comparison of the number of views of videos about the locations under study in Google and YouTube has been proposed [63]. Notably, weighing the criteria for tourism potential is a difficult task for a multi-criteria assessment. Therefore, special attention is paid to the issues of comparability and significance of the selected evaluation criteria and the assignment of differentiated weighting coefficients [64].



Widely mentioned in the world’s literature is the approach to assessing tourism potential that combines geographic information systems (GIS), the process of analytical hierarchy, and the principal component method (PCA), which uses a certain number of alternatives and takes into account multi-criteria goals [58,61,65].



The authors of [64,66] emphasize the role of the time aspect in assessing tourism potential, including the importance of taking into account tourist flow seasonality, especially in the context of sustainable development, when tourism is a key factor of employment for the local population.



As for the assessment of tourism and recreational potential of the territory of the Republic of Tyva (or its certain districts) or regions similar to it, most of the research has been done for the Republics of Altai and Buryatia, and similar works are being conducted quite actively in Khakassia and the Kemerovo region. The evaluation of TRP for Tyva is just in its beginning. There are several review publications devoted to this topic [16,67,68,69], which, of course, is not enough for the effective organization of a full-fledged tourism–recreational economy. Therefore, the relevance of such studies seems extremely high.




3. Materials and Methods


In this study, the evaluation methodology proposed by [53] has been applied.



This methodology is based on the position of the need to take into account factors that are diverse in genesis and form of their manifestations, which have one or another effect on recreational activities. Accordingly, general (integral) tourism and recreational potential of a territory should be calculated for each factor.



For possible joint evaluation of such diverse indicators, a scoring approach is used, in which one or another manifestation of a certain evaluation factor allows the evaluation of its contribution to the TRP of a territory by a certain number of scores.



In addition, it is obvious that the roles of various factors in the total TRP of a territory are not the same. This fact requires introduction of correction weighting factors that increase or decrease the share of the assessment of the analyzed factors in the final score.



In the use of this technique, cartographic material for the study area is of great importance. Cartographic information is represented by separate GIS layers depending on the type of objects: points, lines, or squares. The following layers serve as a digital map base for the formation of a recreational GIS: administrative division, hydrography and settlements, relief and communication routes, vegetation contours, etc.



Within development and verification of the methodology for comprehensive assessment of the tourism and recreational potential of a territory, the next stages are comprised:



Stage 1. Organization of an expert survey to compile a list of principal evaluation factors and determine the threshold values of weighting coefficients. The evaluation indicators were selected by the authors based on the method of expert evaluations. The expert survey envisages involvement of independent experts—highly qualified and recognized specialists in the field of recreation and tourism. Based on the opinions of experts, a list of indicators potentially significant for the recreational assessment of the territory is compiled. The results are summarized in the form of a matrix representing evaluation factors with variants of their manifestation and corresponding scores.



In total [60], more than 30 indicators were analyzed, grouped into three categories: (1) natural factors—19 indicators; (2) cultural and historical factors—3 indicators; (3) socio-economic factors—9 indicators (Table 1). This was followed by ranking the obtained factors according to their degree of significance, as well as identifying those characteristics of the territory that have no direct connection with its tourism and recreational potential. To solve this problem, the analytic hierarchy process (AHP) was used, based on a pairwise comparison of values of all the indicators on an ordinal scale (scores are from 1 to 9) and the subsequent conversion of qualitative comparisons into quantitative estimates. A feature of the AHP is the possibility of obtaining grades on a metric scale based on the subjective opinions of experts [70].



The result of applying the method is the synthesis of multiple judgments and the prioritization of options. The analytic hierarchy process provides a mathematically correct and rigorous procedure for calculating priorities of indicators. Experts carry out pairwise comparisons of all potentially significant indicators using specially prepared questionnaires. Further, the data from the questionnaires are transferred to the ExpertChoice program and processed automatically.



Stage 2. Development of a network of operating territorial units (OTUs). OTU serves as an elementary territorial object of localization with a set of specific indicators of tourism and recreational potential. Initially, each expert was asked to draw up his own list of factors that, in his opinion, affect the development of tourist and recreational activities, stratifying them into natural, cultural, historical, and socio-economic. At the same time, it was clarified that these factors should have a tangible nature (for example, highways, a variety of terrain, architectural monuments, etc.). Then a general list of factors proposed by experts was formed. Further, each expert ranked the list of factors on a 5-point scale: 0—the factor has no tourist and recreational significance (TRS); 1—the factor has low TRS; 2—TRS of this factor is below average; 3—the factor has an average TRS; 4—the factor has high TRS; 5—the factor is one of the most significant in terms of its TRS. Further, using the ExpertChoice program, expert questionnaires were processed. Random factors were filtered out, and weight coefficients of significance were defined for the selected ranked factors according to their final ranks. The evaluation of the recreationally significant factors identified by experts in each OTU makes it possible to identify patterns of spatial differentiation of tourism and recreational resources and conditions for the development of tourism and recreation within the study area. At the same time, the estimated characteristics of each specific OTU include not only the objects located inside it but also recreationally significant properties that characterize the operating units themselves (for example, distance to objects located in other OTUs).



The shape and size of OTUs may vary. The most commonly used operating units are “square” (more precisely, trapezoidal) in shape, formed by cells of a regular coordinate network of latitudes and longitudes. The dimensions of the sides of the cells are determined in accordance with the scale and objectives of the study. For a regional level, cell sizes from 2 × 2 km to 10 × 10 km might be considered optimal.



To determine the influence of the geometric and topological parameters of the OTU on the detail and reliability of the obtained estimates, a number of experiments and calculations were performed [53]. As a result, a system of hexagonal operating cells with a dimension of 5 km was proposed, which reflects the pedestrian (excursion) accessibility of objects on average on the route per day. When constructing OTU, the principle of equivalence was used, according to which (in the geographical interpretation) all the properties of a given object are also possessed by its immediate surroundings (Figure 1) [71].



Stage 3. Collection and preliminary analysis of the estimated data. As part of this stage, information is collected about the study area according to the previously identified evaluation criteria. For this, cartographic and textual materials from published or archival sources are used. Plus, field research provides much more information. In this case, it is advisable to use the methods of route surveys as well as semi-stationary observations in selected representative key areas (the “keys” method). Information was collected for each OTU. Thus, this information has a cartographic reference. A significant part of the estimated indicators (for example, indicators of relief, hydrography, road network, etc.) was provided by the layers of GIS cartographic basis. Some information was taken from open global data sources, thus vector data—from the OpenStreetMap dataset (https://planet.openstreetmap.org/ (accessed on 10 January 2023))—and climate and relief data—from the WorldClim database (https://www.worldclim.org (accessed on 10 January 2023)). Also it used ESA landcover data for 2015 (https://www.esa-landcover-cci.org (accessed on 10 January 2023)). A number of materials were obtained during the expeditionary survey of the territory (objects of tourism and provision of related services that are not reflected in official sources).



Stage 4. Formation of a database (DB) with thematic information using GIS tools. This stage is implemented through several operations. The first operation involves creating a relational database in GIS environment based on the information collected at the previous stage. The second operation consists of data generation based on modeling and processing of layers in GIS (full automation). The third operation includes replenishment of individual database blocks by importing spreadsheets and geocoding, i.e., binding and identification of spatially coordinated geodata from GPS devices. The final operation is represented by augmenting missed information and editing the information already available in the database in manual mode.



Stage 5. Calculation of integral indicators for OUT and development of numerical models. Integral indicators of tourism and recreational potential are defined as the sum of all factors calculated for OTU. Pertinent calculation for the main thematic sections and concomitant conversion into points was conducted in the GIS environment for digital layers and the developed database. The indicators selected using the “Request” and “Selection” operations are converted into a scoring system with subsequent saving to the database. Note that mechanical and formal conversion into scores of each group of indicators does not yet provide conditions for their integration, since they all have different values. To correct the factors influencing tourism and recreational potential, a weighing system was introduced into the developed methodology (Table 1). Thus, each weighted indicator (    B   i   ′    ), expressed in points, was defined by the formula


    B   i   ′   =   B   i   × k  








where k is the weighting coefficient obtained in the course of expert survey.



Stage 6. Development of a synthetic map of the tourism and recreational potential of the territory. To synthesize heterogeneous indicators, integral characteristics are calculated that evaluate the prospects of the territory as a whole for the purposes of tourism development based on the entire range of available indicators. For this, we used the technique proposed in [72].



Construction of models focused on creation of synthetic assessment maps is carried out under the condition of homogeneity of the territorial units of recreational areas that form taxa, which must be hierarchically ordered among themselves. This algorithm makes it possible to obtain synthetic characteristics of the estimated position of territorial units on the same scale and rank these territorial units based on these estimates.




4. Study Area


The Todzhinsky kozhuun (district) occupies the entire northeastern part of Tyva and borders on the Kaa-Khemsky, Kyzylsky, and Piy-Khemsky districts of the republic, the Irkutsk region, Buryatia and the Krasnoyarsk Territory (Figure 2 and Figure 3). Its area is 44.8 thousand km2, which exceeds the area of such European countries as Belgium, the Netherlands, Denmark, and Switzerland. At the same time, the population is only 6814 people (as of 1 January 2022) [53], which makes the area one of the most sparsely populated areas in the world (population density less than 0.15 people/1 km2). At the same time, 3337 people live in the administrative center of the district, Toora-Khem [73]. The population space of the district includes only 6 permanent settlements with the following numbers of inhabitants: Toora-Khem (3337), Adyr-Kezhig (1443), Ii (1448), Sastyg-Khem (150), Chazylari (152), and Yrban (269) [73]. Previously, the village of Saldam had been also separated, which has now merged with the village of Toora-Khem.



The Todzhinsky kozhuun borders other regions of the Tyva Republic (Kaa-Khemsky, Kyzylsky, and Piy-Khemsky) in the west and south, the Republic of Buryatia in the east, the Irkutsk region in the northeast, and the Krasnoyarsk Territory in the north. The borders run mainly along the watersheds of mountain ranges and uplands.



The central part of the district extends within the vast Todzha intermountain basin, surrounded on all sides by high mountain ranges and uplands. The average absolute height of the bottom of the basin is 790–840 m above sea level. From the northwest, the area is limited by the Ergek-Dyrchak-Taiga mountain range, which belongs to the Western Sayan mountain system; from the south, by the ridge of Academician Obruchev; from the northeast and north, by the Uda Range (a mountain system of the Eastern Sayan); and from the east, the Khubsugul mountain system. The absolute heights of the mountain ranges reach values from 1500 to 3000 m. The highest peaks are the Triangualators peak at 2875 m and the Topographers peak at 3044 m.



The main features of geological structure and modern relief of the region are traces of ancient volcanism—craters of extinct volcanoes and basalt plateaus with canyons cut by rivers.



The Todzha intermountain basin is a unique territory since most of the Tyva river flows are formed here, including Biy-Khem (Great Yenisei) and its tributaries—Bash-Khem, Azas, Kham-Syra, Chavash, Systyg-Khem, Serlig-Khem, and O-Khem. The upper reaches of these rivers are characterized by deep and narrow valleys, rapid currents, the presence of rapids, waterfalls, shivers, and rifts, which excludes navigation and timber rafting on them.



There are several thousand lakes of various sizes and origins in the district (including cirque, moraine-dammed, valley, etc.). The largest of them (Noyon-Khol, Azas, Ushpe-Khol, Kadysh-Khol, Many-Khol, and Ak-Attyg-Khol) are located in the Todzha depression (Figure 2).



The lakes are of great fishery importance. For example, the commercial ichthyofauna of Lake Azas is represented by such valuable fish species as taimen, lenok, whitefish, grayling, pike, burbot, ide, dace, roach, perch, and ruff. Among the invasive fish, there is a bream that has penetrated from the Yenisei [74]. Various species of waterfowl nest in the floodplains.



Many lakes of the Todzha basin have quite comfortable conditions for a beach and swimming holiday—the water temperature is +18–19 °C, with a flat bottom and a smooth entry into the water.



Mineral springs (arzhaans) are of balneological significance. In total, 32 mineral water sources are known in the territory of the Todzhinsky kozhuun. The most popular among locals and tourists are the Choigan carbonic thermal springs (more than 20 springs), the carbonic cold waters of Torp, the Left Biche-Sorug, the Right Biche-Sorug, the slightly hydrogen sulfide Azas, and Olbuk, as well as the En-Sug and Maimalysh springs on the Serlig River-Khem and the Kizhi-Khem group of springs (Aryskan, Chymchak-Khem, Uran-Sai, Shandal-oy) on the southern slope of the Eastern Sayan ridge. However, almost all mineral sources are located in hard-to-reach mountainous areas and do not have sustainable transportation services (the sites are visited mainly by the local population on horseback or deer).



The easily accessible sources of Azas, Olbuk, and En-Sug are located not far from Toora-Khem. All the arzhaans are currently insufficiently explored, and mostly used by the residents as “wild” resorts for the treatment of various diseases.



The district is dominated by taiga landscapes. Taiga covers almost the entire Todzha basin, as well as the lower tier of mountain ranges. At the same time, dark coniferous (with a dominance of Siberian cedar) taiga prevails on the slopes of the northern exposure, and light coniferous park larch forests dominate on the slopes of the southern points. Above the forest zone, subalpine and alpine meadows, mountain tundra, and bald and glacial–nival landscapes are common.



About 41% of the forest fund of the Republic of Tyva is concentrated on the territory of the district. The forested area is 62% of the total area of the district, including coniferous species, comprising more than 97%. The dominant species are cedar (Pinus Sibirica)—more than 54%—and larch (Larix Sibirica)—about 30%. Pine (Pinus Sylvestris), spruce (Picea Obovata), and deciduous species (birch, aspen) occupy a small area [75,76].



The area has colossal reserves of valuable medicinal and food plants.



The Todzhinsky kozhuun is the main hunting area of the Republic of Tyva. The territory is rich in fur-bearing animals (sable, ermine, Siberian weasel, fox, squirrel, beaver, muskrat, etc.), wild ungulates (elk, red deer, roe deer), upland game, and waterfowl.



To protect the nature of northeastern Tuva, the Azas state nature reserve was established in the Todzhinsky district in 1985. Its area is 333,884 hectares. The nature reserve includes the estuary part of Lake Azas and further extends along the Azas River to the high mountains of the Eastern Sayan bordering Buryatia. Initially, the nature reserve was created in order to save river beavers, with which it successfully copes—the population of beavers has increased four times during the existence of the protected zone [75,77].



There are quite large reserves of minerals in the territory of the region. In particular, in the mountainous taiga area in the interfluve of the Ak-Sug and Dashtyg-Oi rivers, there is the Ak-Sug porphyry copper deposit with conventional copper reserves of more than 3.26 million tons. Additionally, there are the Kyzyl-Dashtyg deposits of complex lead-zinc ores, Aryskan rare-earth ores, a number of gold deposits (Oina, Systyg-Khem group), and raw-material resources for the production of building materials (clays, sands, sand-gravel mixtures, limestones, building stone) [75,78].



The area is extremely interesting from an ethnocultural point of view. Tuvans, Russians, and Todzhans live here. A pronounced multi-ethnic composition of the population is typical for the district center, Toora-Khem. In this village, along with the predominance of Todzhans, Russians and Tuvans compose a large share of the population.



Todzhans make up almost the entire population in the villages of Adyr-Kezhig, Ii, Sastyg-Khem, and Chazylari.



The isolation of the territory of the district contributed to the preservation of the unique traditional ethnocultural landscapes of the taiga reindeer herders of Southern Siberia (Figure 4). The southernmost reindeer breeding area in the world is located here. The area of taiga reindeer herders, hunters, and gatherers has been preserved at the junction of three constituent entities of the Russian Federation and is often referred to in the scientific literature as the “Sayan crossroads” [79]. In this area, three ethnic groups have been formed, very similar in their traditions and ways of life but different in ethnic and linguistic features. In the Todzha kozhuun district of the Republic of Tyva, the range of taiga reindeer herders is represented by Tuvans-Todzhins (or simply Todzhins), in the Irkutsk region by Tofalars (Tofs), and in Buryatia by Soyots.



In the territory of the Todzhinsky kozhuun, 14 territorial-neighboring and tribal communities of the indigenous small peoples of the Tuvan-Todzhans are registered.



Established by the Order of the RF Government, the “List of places of traditional residence and types of traditional economic activities of indigenous peoples of the Russian Federation”(2009) includes rural settlements (sumons) of the Todzhinsky kozhuun: Azassky, Iysky, Systyg-Khemsky, and Chazylarsky. The economic activity and life of the population here can still be considered traditional, which is of great interest for ethnographic tourism [32]. In addition to the traditional taiga reindeer herding, the population of the Todzha region (mainly Tuvans proper) is engaged in horse breeding, cattle breeding, and forestry (hunting and collecting pine nuts, food and medicinal plants, berries, and mushrooms). Fishing plays a significant role in economic activity. Almost every household has a vegetable garden.



Thus, the key sectors of the economy of the study area are mining and agriculture, mainly livestock specialization (cattle, horses, reindeer) and meat productivity. The timber industry (wood production) and hunting (fur-bearing animals, wild ungulates, upland, and waterfowl, as well as sport hunting) are also of significant importance.



At the same time, tourism and recreation have great potential for development; however, at present, the existing TRP of the territory is used extremely poorly. The tourist flow in the district in 2018 was registered as the amount of 3693 people; in 2019, it was a little more than 6000. In 2019, for comparison, 97,900 tourists visited one of the regions of the Altai Republic (Ulagansky), which shares significant similarities in natural conditions with the Todzhinsky kozhuun of Tyva [80].



The reason for this disproportion is seen in the extreme underdevelopment of transportation infrastructure and special tourism infrastructure.



At present, the regional center Toora-Khem is connected with the capital of the Republic of Tyva, the city of Kyzyl, and other kozhuuns only by a dirt road. Only two more settlements of the Todzhinsky district, the villages of Iy and Adyr-Kezhig, have road links. The other villages can be reached by river transportation, helicopter, or horseback only.



Access to most of the sites of the district is provided only by walking and horse trails. Toora-Hem, the center of the Todzhinsky kozhuun, lies 260 km away from the nearest airport, located in the city of Kyzyl, and it is at a distance of more than 600 km from the nearest railway station, located in the city of Abakan of the Republic of Khakassia.



Most of the roadside infrastructure facilities (gas stations, service stations, cafes, etc.) are located in settlements, between which there are tens of kilometers of wilderness. However, the situation is gradually improving. In particular, the Golevskaya Mining Company, which is developing the Ak-Sugskoye porphyry copper deposit, has been working on the construction of a 220 kV power transmission line and the Turan-Yrban highway since 2020. Also, in connection with the development of mining enterprises, in May 2022, a bridge across the Biy-Khem River (Great Yenisei) was opened. Prior to this, it was possible to get into the area only by ferry crossing, which did not work at night and during floods. The opening of the bridge has become the most important factor for increasing the tourist flow to the Todzhinsky district and, in general, the growth of socio-economic activity. At the same time, as the results of the interviews showed, the local population is concerned about the increasing pressure on the natural environment in the absence of infrastructure preparedness of the territory to receive a large flow of tourists.



Even worse than the transportation infrastructure is the situation with special tourist infrastructure. In total, there are only six tourist bases and collective accommodation facilities in the territory of the Todzhinsky district.



The campsite “Azas” is located on the shore of Lake Azas, 20 km from the village of Toora-Khem. It has its own transportation, which delivers tourists from Toora-Khem to the lake and back. The campsite is a village of 42 small wooden houses that can accommodate 200 vacationers. The houses are designed for overnight accommodation for one family; in each, there are four places, with beds in two tiers. Living conditions are extremely modest, without access to warm water. Electricity is provided by a diesel generator for several hours a day. During the summer season, meals are served in the camp restaurant.



The center of ecological and educational work of the Azas nature reserve “Alan-Tos” is also located on the shore of Lake Azas in the protected zone of the reserve in the Kyzyl-Khaya tract (“red rock”). The small wooden houses here can accommodate up to 32 people. There is a volleyball court, a sauna, and a bark-covered hut with a fireplace in the center. The only way to get to the center is to cross a 7 km distance on a motorboat with local fishermen.



The fishing and hunting lodge “Biy-Khem” is located near the village of Toora-Khem. It includes several year-round log cabins, as well as a bathhouse, a boat pier, etc. The total capacity is 20–25 people. It specializes in organizing fishing and hunting tours.



Hotel “Chazilar” is located directly in Toora-Khem, the district center. The hotel offers 9 rooms for 15 people.



The recreation center is located on the shore of Lake Azas. It is a large wooden building with 13 rooms for 35 people.



The recreation center “Bukatovsky Zaton” is located in the upper reaches of the Great Yenisei, 30 km upstream from the village of Toora-Khem. Tourists are offered wooden houses and national Tuvan yurts (dwellings of nomads made of felt) for 30 year-round accommodations. There is also a Russian bath and a boat rental. Fishing and sightseeing tours are also organized.



Thus, even in the summer season, all tourist accommodation facilities in the Todzhinsky district can simultaneously accommodate no more than 350 guests. At the same time, the quality and range of services provided leave much to be desired.



There are practically no regular tourist routes. The exception is the ecological and ethnographic route “The path of deer people”, developed by the state nature reserve “Azas”.



Tourist attractions of the area and the approaches/entrances to them are practically not equipped. Hiking trails are not marked.



The tourism development strategy of the Republic of Tyva until 2030 provides for some improvement in the tourism infrastructure in the Todzhinsky district. In particular, it is planned to create a tourism and recreational and health-improving complex at the arzhaan (mineral spring) Choigan, and the implementation of the investment project “Tourist Logistics Center in the Todzhinsky District of the Republic of Tyva” has also started. The construction of a tourist base on Lake Albuk (next to the mineral spring of the same name) has been launched [81].



One of the goals for establishing central reindeer breeding bases in the places of Arga-Khol and Tokpak-Khol (along with the goal of improving the life of reindeer herders) is the development of tourism.



However, these measures do not correspond in scale to the existing tourism and recreational potential of the Todzhinsky kozhuun and the contemporary demand for domestic tourism in Russia, which is experiencing a colossal lack of tourist destinations.




5. Results and Discussion


Using the methodology described above, a map scheme of the tourism and recreational potential of the study area was produced (Figure 5). Its analysis enables users to make inferences about the main features and patterns of territorial differentiation of the TRP in the Todzhinsky district of Tyva.



The basis of the tourism and recreational potential of the district is landscape and biological diversity, as well as the ethnocultural uniqueness and authenticity of the territory. High rates of aesthetic appeal of mountain landscapes, many lakes, rivers, waterfalls, picturesque rocks, glaciers, and virgin forests provide excellent conditions for the development of ecological, mountain, water, equestrian, and commercial (hunting, fishing) tourism and mountaineering and rock climbing.



The presence of authentic traditional ethnocultural landscapes provides an opportunity for the development of cultural, educational, or ethnographic tourism. The development of this segment of tourism is promoted by such events as the Festival of Reindeer Breeders of the Todzha kozhuun, the National Holiday “Naadym”; the International Day of Indigenous Peoples of the North, Siberia and the Far East; and the Republican competition with Todzha sketches, “Tozhuayannary”.



Mineral springs also play an important role in the spatial organization of the tourism and recreational economy; these, definitely, will become also points of attraction for tourist flows.



The harsh climatic conditions of the district limit the duration of the tourist season, which lasts an average of three months (from mid-May to mid-September). However, this unfavorable factor can be partially overcome through the construction of all-season tourist complexes and the development of winter tourism and recreation (for example, ski tourism, snowmobile routes, etc.). Moreover, for some segments of tourism, the lack of good roads and bridges across rivers is not critical. Snowmobile and ski tracks can be laid almost everywhere in the winter season.



Nevertheless, in terms of microclimatic conditions, the most favorable territories in the study area are the Todzha intermountain basin and the Great Yenisei Valley.



The maximum landscape diversity and the most aesthetically attractive landscapes are situated in the conjugation zone of the mid-mountain and high-mountain tiers of relief, where various types of mountain-forest landscapes, subalpine and alpine meadows converge, and panoramas of glacial–nival landscapes open up.



The greatest biological diversity, as well as the maximum quantitative indicators of the bioresource potential, are characteristic of mountain–taiga landscapes in the valleys of large rivers and lakes. These, again, are the Todzha basin and the valley of the Bolshoy Yenisei River.



However, in assessing the TRP of the Todzhinsky district, due to its inaccessibility, emptiness, and wilderness, socio-economic and historical–cultural factors played a special role. First of all, the presence of roads sharply distinguished such territories from the background of others in terms of the prospects for the development of tourism and recreational activities. Additionally, high marks were given to operational territorial cells, in which mineral springs and traditional cultural landscapes were localized as objects of attraction of ethnographic interest.



The most important recreational resources of the territory are numerous lakes with high aesthetic appeal, high species diversity, and the biomass of ichthyofauna [74]. Lakes with their coastal landscapes are excellent hunting and fishing grounds. At the same time, many lakes of the Todzha basin have favorable conditions for a beach and swimming holiday (relatively comfortable water temperature, flat bottom, etc.).



In general, the developed hydrographic network of the Todzha basin provides excellent conditions for the development of various types of water tourism.



The areas that are characterized by a combination of several types of tourism and recreational resources and favorable socio-economic factors act as the main “cores of concentration” of the TRP of the Todzhinsky district. Such areas act as potential tourism and recreational clusters and nodes of the supporting recreational frame of the territory. In total, in the territory under consideration, at present, according to the combination of tourism and recreational resources, three promising areas can be distinguished for creating tourist clusters of various specializations.



1. The ethnocultural tourism cluster “Reindeer herders of Todzhi” occupies a swath of the Todzha basin in the interfluve of the Greater Yenisei and Khamsara. Within this cluster, Toora-Khem, the district center, is located as well as the villages of Adyr-Kezhig and Iy. The key specialization of the cluster is ethnographic and cultural tourism. The main motive to visit the cluster will be the opportunity to get acquainted with the unique traditional cultural landscapes of the mountain–taiga reindeer herders and to immerse into the authentic ethnocultural environment of the Todzhans. Accordingly, the main tourist resources of the cluster are traditional ethnocultural landscapes with reindeer herding communities in the villages of Iy and Adyr-Keig, as well as reindeer pastures in their vicinity. Objects of special tourism infrastructure (visitor centers, hotels, cafes, a museum complex, a platform for holding events, etc.) will be located in the village of Toora-Khem. The organization of regular traditional holidays, such as the Festival of reindeer herders of the Todzhinsky kozhuun, the National holiday “Naadym” will contribute to the activation of the work of this cluster and the attraction of the tourist flow. It is important to make the holidays brighter, more popular, and known not only in Tyva but also outside the region. An additional incentive for tourists to visit the cluster will be acquaintance with traditional activities: collecting edible and medicinal plants and making teas and local dishes from them (for example, pine nuts in honey, sarana bulbs, kandyk, marin root); making clothes and shoes from deer skins, deer antler carving, etc.; and producing traditional food (reindeer milk cheese, venison jerky, etc.).



2. The cluster of water, ecological, and fishing tourism of the “Todzhinsky Lakes” is located in the western part of the Todzhinsky hollow and is adjacent to the borders of the State Nature Reserve “Azas” from the south. The basis of the tourism and recreational potential of this cluster is the system of large lakes—Todzha, Noyan-Khol, Khorys-Khol, Olbuk, Kadysh-Khol, Many-Khol, etc. These areas are extremely attractive for lovers of fishing, and their surroundings are attractive for hunting. The coastal shallow waters of some lakes (for example, Todzha) provide quite comfortable conditions for organizing a beach and swimming holiday, and large water areas provide opportunities to develop such types of recreation as yachting, canoeing, etc. In addition, the combination of large lakes with the surrounding mountain slopes, covered with virgin taiga, creates magnificent landscapes that will certainly attract city dwellers seeking to find solitude in the wild during their vacation.



The visit center of this cluster is advisable to place also in the village of Toora-Khem. Directly on the lakes, there will be small tourist bases and fishing and hunting houses. The main mode of transportation for the cluster, obviously, might be waterborne.



3. The cluster of mountain and sports tourism “Big Sayan” should be placed in the eastern part of the Todzhinsky kozhuun, where it borders the Okinsky district of Buryatia and the Nizhneudinsky district of the Irkutsk region. Here, the spurs of the Bolshoi Sayan and Udinsky ridges join, and the sources of the Dodot, Choigan-Khem, and Izig-Sug rivers are located. This is the highest part of the Todzhinsky region, with peaks exceeding 2500 m. Currently, sports tourist routes leading to Buryatia (to the Topographers peak, Kropotkin volcano, and the valleys of the Sents and Oka rivers) pass through this territory. Here is the most complete range of high-altitude landscape belts in the region, with many categorical passes and peaks. All this makes this area very promising for mountain and sports tourism. For the functioning of this cluster, it will be necessary to provide a reliable transportation connection with the starting point of the routes, to mark tourist trails, and to build several tourist bases and shelters on key routes.




6. Conclusions


Based on the analysis carried out, it can be stated that the development of the tourism and recreational economy can become the main driver of the socio-economic development of the Todzhinsky district, Republic of Tyva, RF. The resource potential for this is available, and it must be used effectively and efficiently. Obviously, the key types of recreational specialization in the territory under consideration should be ecological, ethnographic, and fishing tourism.



The main conclusions of the study can be formulated as follows.




	
The territory of the Todzhinsky district of the Republic of Tyva has a tourism and recreational potential sufficient for the effective and efficient development of the tourism industry as one of the most important branches of economic specialization.



	
The basis of the tourism and recreational potential of the Todzha terrain is the multifaceted and picturesque untouched mountain landscapes, high biodiversity, and significant biological (hunting, fishing, etc.) resources, as well as the ethnocultural uniqueness and authenticity of the territory.



	
The principal limiting factor for the development of the tourism and recreational economy is the extremely weak transportation environment of the territory and the underdevelopment of the special tourist infrastructure. These shortcomings, of course, are quite surmountable on the condition of large public investments, primarily in the engineering infrastructure of the region. With good roads and power lines, there is no doubt that private investors will quickly create a modern tourism infrastructure in the district, including hotels, tourist, hunting and fishing bases, ski resorts, cafes, restaurants, etc.



	
A comprehensive assessment of the TRP of the territory identified three promising areas for the creation of tourism and recreational clusters of various specializations. Their formation and development require investments in tourism infrastructure and in the improvement of transportation accessibility.
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Figure 1. Fragment of the network of operational territorial units with numerical evaluation information. Blue lines—rivers and lakes, black lines—roads. 
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Figure 2. Geographical location and administrative division of the Republic of Tyva. Symbols: 1—settlements: 1.1—more than 100,000 inhabitants, 1.2—10,000–100,000 inhabitants; 2—water bodies; 3—administrative borders: 3.1—states and subjects of the Russian Federation, 3.2.—kozhuuns of the Republic of Tyva (different kozhuuns have different colors); 4—highways: 4.1—federal, 4.2—intra-regional, 4.3—regional, 4.4—district significance. 
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Figure 3. Study area (a mosaic of Landsat images) against the background (grey color). Symbols: 1—elevations (name of the peak/altitude); 2—settlements: 2.1—more than 100,000 inhabitants, 2.2—10,000–100,000 inhabitants, 2.3—less than 100,00 inhabitants; 3—water bodies; 4—administrative borders: 4.1—states and subjects of the Russian Federation, 4.2.—kozhuuns of the Republic of Tyva; 5—highways: 5.1—federal, 5.2—intra-regional, 5.3—regional, 5.4—district significance; 6—specially protected areas. 






Figure 3. Study area (a mosaic of Landsat images) against the background (grey color). Symbols: 1—elevations (name of the peak/altitude); 2—settlements: 2.1—more than 100,000 inhabitants, 2.2—10,000–100,000 inhabitants, 2.3—less than 100,00 inhabitants; 3—water bodies; 4—administrative borders: 4.1—states and subjects of the Russian Federation, 4.2.—kozhuuns of the Republic of Tyva; 5—highways: 5.1—federal, 5.2—intra-regional, 5.3—regional, 5.4—district significance; 6—specially protected areas.



[image: Sustainability 15 11087 g003]







[image: Sustainability 15 11087 g004 550] 





Figure 4. Mountain–taiga reindeer herding is the main type of traditional nature management of the Todzhans. The tribal community of Tuvan-Todzhans, “Arbyn-Kezhiktig”, Adyr-Kezhig villagen (photo by Natalia Krasnoshtanova ©). 
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Figure 5. Alp map scheme of a comprehensive assessment of tourism and recreational potential, Todzhinsky district, Republic of Tyva, RF. Symbols: 1—altitude marks (name of the peak/altitude); 2—settlements: 2.1—more than 100,000 inhabitants, 2.2—10,000–100,000 inhabitants, 2.3—less than 100,00 inhabitants; 3—water bodies; 4—administrative borders: 4.1—states and subjects Russian Federation, 4.2.—kozhuuns of the Republic of Tyva; 5—highways: 5.1—federal, 5.2—regional, 5.3—intra-regional, 5.4—district significance; 6—specially protected areas; 7—weighted scores. 
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Table 1. Indicator system for assessing tourism and recreational potential.
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	Main Thematic Sections
	Factor
	The Name of Indicators
	Point 0
	Point 1
	Point 2
	Weighing Factor





	Natural factors
	Relief
	Density of linear erosion network, km/km2
	more than 2.5
	2.5–0.8
	less than 0.8
	1.2



	
	
	Vertical division of the relief, m
	less than 300
	300–800
	over

800
	1.8



	
	
	Absolute height, m
	0–500
	500–1000
	over 1000
	1.5



	
	
	Slope steepness
	0–6
	6–12
	over 12
	1.3



	
	
	Average January temperature, °C
	less than −25
	−18–−24
	over −18
	1.3



	
	Climate
	Average July temperature, °C
	less than +15
	+16–+20
	over +20
	1.7



	
	
	Average annual precipitation, mm
	200–300; more than 1500
	300–500; 700–1500
	500–700
	1.2



	
	
	Duration of the period of stable snow cover, days
	less than 140
	140–160
	over 160
	1.3



	
	
	Duration of the period with average daily air temperature, above 0 °C, days
	up to 120
	120–160
	over 160
	1.0



	
	
	Average January temperature, °C
	less than −25
	−18–−24
	over −18
	1.3



	
	Hydrography
	The length of the coastline of water bodies within the OTU, km
	absence
	up to 2 km
	more than 2 km
	1.0



	
	Mineral springs
	Frequency of occurrence of mineral springs
	absence
	1 in OTU
	more than 1 in OTU
	2.0



	
	Objects of mud therapy
	Number of sources for mud therapy
	absence
	
	availability
	2.0



	
	Ecosystem characteristics
	Number of sources for mud therapy
	absence
	
	availability
	2.0



	
	
	Number of species of medicinal and food plants
	absence
	1 in OTU
	more than 1 in OTU
	1.0



	
	
	Number of plant species listed in the Red Book of the Tuva Republic
	absence
	1 in OTU
	more than 1 in OTU
	1.3



	
	
	Number of animal species
	absence
	1 in OTU
	more than 1
	1.4



	
	Monuments of nature
	Number of natural monuments
	absence
	
	availability
	0.9



	
	Specially protected natural areas
	Total area of protected areas, km2 (coverage area, %)
	absence
	less than 50%
	50% or more
	1.1



	
	Monuments of nature
	Number of natural monuments
	absence
	
	availability
	0.9



	Cultural and historical factors
	Monuments of history, archeology, and culture
	Number of historical and archeological monuments, cultural heritage sites
	absence
	local monuments
	monuments of regional and federal significance
	1.4



	
	Town-planning monuments
	Number of architectural monuments
	absence
	local monuments
	monuments of regional and federal significance
	1.5



	
	Cultural objects
	Number of cultural and entertainment facilities (museums, theaters, concert halls, etc.)
	absence
	local monuments
	monuments of regional and federal significance
	1.8



	Socio-economic factors
	Objects of medical and health tourism
	The number of objects of medical and health tourism—sanatorium-resort institutions, specialization. medical centers, etc.
	absence
	1 in OTU
	more than 1 in OTU
	1.9



	
	Shopping centers
	Quantity and quality of shopping centers
	absence
	presence of a point of sale
	the presence of a large retail chain store
	1.0



	
	Public catering facilities
	Number of catering establishments
	absence
	1 in OTU
	more than 1 in OTU
	1.0



	
	Objects of the route infrastructure of tourism, hunting and fishing
	Equipped hiking trails; Equipped hunting and fishing facilities
	absence
	1 in OTU
	more than 1 in OTU
	1.2



	
	Transportation infrastructure
	Total length of the transportation network by category, km (Density of the transportation network by category, km/km2)
	country road
	paved road; dirt road
	Railway; federal highway
	1.6



	
	
	Number of airports, railway stations, bus stations, marinas
	absence
	1 in OTU
	more than 1 in OTU
	1.8



	
	Collective tourist accommodation facilities
	Number of motels, tourist centers, campsites, hunters’ and fishermen’s houses, rural guest houses
	absence
	capacity up to 20 people
	capacity up to 20 people
	1.8
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