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Abstract: The influence of territorial structures on the formation of functional zones in
protected areas is analysed. The need to identify spatial combinations of the most valuable
elements of the territorial structure is formulated. The zone configuration is determined by
areal, linear and single territorial structures. These are also components of specialized
frames. Influence on the location of functional areas is produced by: environmental frame-
work (reserves, specially protected areas, educational tourism zone, protected area); eco-
cultural frame (area of protection of historical and cultural objects, area of traditional nature
management); natural recreational frame (recreational area, area of visitor services, espe-
cially protected area); transport frame (economic area and area of visitor services). Cur-
rently, research in the field of spatial development of ecotourism territories is fragmentary.
Therefore, there is a need to develop a theoretical model of urban development of ecological
tourism territories, the spatial organization of which should be based on the principle of ac-
tive prevention of environmental violations in the development of recreational activities.
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Introduction

Protected natural territories are created for the protection and reproduction of valuable
natural landscapes, historical and cultural heritage, environmental education of the popu-
lation, as well as for the organization of recreational activities with minimal harmful effects
on the environment. As a result, urban development of the territory is allowed for the de-
velopment of ecological tourism in protected areas (organization of information centres,
ecological trails and tourist routes, observation decks, recreation areas). The contradictions
arising between the recreational use of the territory and the preservation of natural and
cultural heritage, leads to the need to manage the process of recreational impact. The man-
agement tool is a modelling method that provides the necessary synthesis of knowledge
about the human environment. Currently, research in the field of spatial development of
ecotourism territories is fragmented and fragmented. Therefore, there is a need to develop
a theoretical model of urban development of ecological tourism territories, the spatial or-
ganization of which should be based on the principle of active prevention of environmental
violations in the development of recreational activities.

The purpose of this study is to develop a theoretical model of urban development of
the territory of ecotourism on the principles of sustainable development. To achieve the
purpose of the study, the following tasks were set: 1. To identify environmental, socio-
economic problems arising during the development of natural tourism; 2. To analyse the
historical experience of urban development of protected areas, the functions of which
include the development of tourism; to classify ecotourism territories. 3. To study the
impact of factors on the spatial development of ecological tourism; 4. To determine the
methodological basis for modelling the urban development of protected areas, the func-
tions of which are the development of ecological tourism; 5. To identify spatial patterns
of urban planning formation of a steadily developing ecotourism territory; 6. To develop
a theoretical model of urban development of the territory of ecological tourism on the
principles of sustainable development.

The object of research: ecotourism territories that are steadily developing in Russia
and the world. The subject of the study is a set of necessary measures of urban development
that contribute to the sustainable spatial development of the ecotourism territory. The
boundaries of the study. Spatial: Specially protected natural areas whose functions include
the development of ecotourism. Chronological: the scope of the study is limited by the his-
tory of ecotourism development.

Materials and Methods

The research methods include generalization and analysis of the theory and practice of
modelling for solving urban planning problems. This study is based on the principles
of a systematic approach using structural-functional, object-oriented methods of pre-
dictive modelling.

To solve the tasks, the following are used: 1. Historical and genetic analysis - the study
of the emergence, formation, dynamics and prospects for the development of ecotourism
territories; 2. Interdisciplinary approach (study of research in the field of tourism, ecology,
sociology, geography, history, cultural studies, mathematics); 3. Framework approach; 4.
Scenario approach; 5. Social approach; 6. Cartographic method of territory assessment -
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analysis and identification of patterns of spatial organization of ecotourism territories; 7.
Theoretical modelling, experimental design.

Influence of the nodal structures of the ecological framework on the
definition of protected areas (zapovedniks) and specially protected
natural areas (SPNA)

The preserved core is the territory most important for the preservation of the existing
ecosystem. Most often it is a large ecological node where the main ecological corridors
converge (for example, the Putoran Plateau or the mountain node of the Eastern Sayan
in the Krasnoyarsk Territory).

The function of the reserve zone is the preservation of the most valuable ecosystems;
therefore, ecological nodes and ecological corridors of the ecological framework (Gerasi-
mov, 2006; Voronov & Narbut, 2013; Voropaeva, 2011; Myrzagalieva, 2015; Parsunkova,
1999; Parsunkova & Sohina, 1996; Yamashkin, Yamashkin & Zarubin, 2017), on which the
biological diversity of the local flora and fauna depends and the livelihoods of indigenous
peoples. The elementary components of the framework in most cases have linear forms and
can, in terms of their spatial organization, be regarded as structural axes. Their mutual
overlap, intersection, convergence form the frame nodes. Thus, linear binding structures
define the nodes of the framework. The nodal structures are areas of the territory with the
highest severity of ecological functions for the region, determining the natural specificity of
the region. Structures are usually formed in places of mutual intersection or convergence
of linear structures (at the confluence of rivers), or in conditions of high geo-energy poten-
tial (island systems, tectonic faults, mountain nodes).

On the territory of the Krasnoyarsk Territory, an example of such large nodal struc-
tures where natural reserves are created is the territory of the Putorana Plateau and the
confluence of the Yenisei and Podkamennaya Tunguska rivers.

The mountain system of the Putorana Plateau (Putorana Plateau Online) has a great
geo-energetic potential. Most of the rivers of the north of the Krasnoyarsk Territory origi-
nate here. The stability of the ecological situation covering the territories of the Lower Tun-
guska, Kheta and Khatanga and the lower flow of the Yenisei depends on the sustainability
of the ecosystem of this large ecological node. In addition, the valley of Lake Ayan (the cen-
tral part of the Putoran Plateau) is a huge ecological corridor of reindeer migration (from
300 thousand individuals), the number of which largely depends on the livelihoods of all
the indigenous peoples of the North of the region. From the above, it can be concluded that
the central part of the Putoran Plateau is a reserved core, requiring strict protection regime.
A natural state reserve has been created here of international importance - Putoransky
(Putorana Plateau. Online)

The Valdai National Park (Valdaysky National Park. Online) is located in the central
part of the Valdai Upland - the main watershed of the Russian Plain and one of the main
planetary watersheds. Valdai ridge - the source of the rivers of the Baltic, Black and Caspian
seas. This is a global ecological node. But at the same time, this is the old mastered center
of Russia, the landscapes here are natural and cultural.

In the Valdai National Park, areas where nature has retained its original appear-
ance are the valuable forests of Baynevsky, Velievsky, and Seliger (Bajnevsky, Belevsky,
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Seligersky woodlands. Online). They are not affected by economic activity, biogeoce-
notic relations are not broken or only slightly broken. They constitute the protected
area of the national park.

In the case of national parks, formed on the basis of the European model (Astanin,
2017), it is characteristic to include reference areas in the reserve zone, where nature has
retained its original appearance.

Vodlozersky National Park (Vodlozersky National Park. Online) is fully a part of the
lake Vodlozero - river Ilexa. The lake-river basin is the upper, initial link in Europe’s largest
lake-river system Neva. The main watercourse of the Neva consists of the following sec-
tions: river Ilexa — lake Vodlozero - river Vodla - Lake Onega - river Svir - lake Ladozhskoe
- river Neva. The lake-marsh systems of the national park are the last and the standard
undisturbed complex of such size in Europe and play the most important role in maintain-
ing a stable water balance of the Baltic catchment area. The reserve zone of the park is de-
signed to preserve in its natural state reference forest-swamp complexes in the watershed
areas (ecological corridors) of the Ileksariver.

The main structures, the spatial distribution of which determines the configuration of
the reserve zone of the national park, are: nodes of the ecological framework that perform
the environment-forming function and supporting biodiversity areas; transit territories or
territories of ecological corridors supporting ecological connections between the cores; for
national parks, formed according to the European model (Astanin, 2017), these are key and
reference natural areas not affected by economic activity.

The reserve core of the park makes up a reserve zone together with a specially protected
zone. In a specially protected area includes unique natural complexes with a high degree of
vulnerability, but has long attracted tourists. A unique catchment area of the headwaters of
the Polomet River is included in the specially protected zone of the Valdaisky National Park.
This is a complete system, which is an ecological node and is the hydrological standard of
small rivers. There is only one tourist route: Valdai-Moiseevichi-Palace-Valdai. Harvesting,
harvesting, firewood is allowed.

The function of the specially protected zone of the Vodlozersky National Park is in-
tended to preserve the most valuable natural complexes and landscapes of the park in its
natural state and to organize regulated tourism. It includes territories north of Lake Vod-
lozero and the Kelka and S. Vodla rivers (Vodlozerskoe forestry), territories in the middle
reaches of the Ileksa river (Ilekskoe and Pudozhskoye lesnichestvo), the upper reaches of
Ileksa rivers and spurs of the Vetreny Belt ridge (Ilekskoye forestry). On the territory of the
zone, movement of small groups of visitors is allowed, along specially laid ecological paths
with fixed parking places, accompanied by a representative of the national park. In order
to provide conditions for the development of tourism in the park on the territory of a spe-
cially protected area, recreational corridors have been allocated: along the river Ileksa, in-
cluding the waters of the lakes Monastyrskoe, Thun, Luzskoe, Nelmozero, its tributaries
Chusreki and Upper Okhtoma, along which the main water routes of the park are laid. The
established width of the recreational corridor is 100 meters from each bank of a river or
lake and, within a radius of 500 meters from specially equipped parking areas; along the
old monastery track in the direction of Varishpelda-Kalakunda-Luza-Korkala-Calgachiha.

The Kutuk-Sumgan tract (The Tract Kutuk-Sumgan. Online) is located on the terri-
tory of a specially protected area, which, together with the protected area, form the
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reserved core of the park of Bashkiria National Park (Bashkiria National Park. Online).
A specially protected area is intended to preserve the most vulnerable and valuable eco-
systems, a visit is possible only when accompanied by park staff. The Kutuk-Sumgan tract
is a hydrogeological monument of nature, established in 1965 (“Kutuk” from the Bashkir
language - “well”, “Sumgan” - “dived”). The Kutuk-Sumgan tract is located between the
Belaya and Nugush rivers, 20-25 km east of the Nugush village. It is an intermontane
depression, bounded from the west by the Yamantau Range, and from the east by the
Kibiz Range. From the north and south, the basin is bounded by the canyon-shaped val-
leys of the Nugush and Belaya rivers.

In the tract identified and studied 40 caves. Part of the caves has glaciation. Thus, a
part of the park's reserved core, along which historical tourist routes pass and objects of
tourist attraction (natural monuments) are located, is part of a specially protected area.

the border of the national

park

the main ecological corridor

/ KalgaChikha 'i j ecological node
\ ) tourist routes
Monastyrskoe lakes
Luzskoe rivers
Kalakunda watersheds
arishpel d protected area
m Vvery secure area

Fig. 1. Influence of ecological nodes, ecological and route corridors on the definition of protected
and specially protected areas (on the example of the National Park of Vodlozersky)
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Fig. 2. The influence of the nodal structures of the ecological framework (ecological corridors - river
valleys, watersheds) to the definition of protected areas (on the example of the Putorana Reserve
(zapovednik)

Influence of the point structures of the ecological framework for de-
termining the zone of educational tourism

The function of the zone of educational tourism is the organization of environmental edu-
cation. The zone of educational, or eco-tourism includes the most popular routes for visitors
and objects, which are also of great interest from an environmental education point of view.
On the territory of the national park “Bashkiria” (Bashkiria National Park Online) there are
3 natural monuments. They are amazing in origin, unique as objects of nature, interesting
for scientists and just beautiful.

The Kuperl Karst Bridge is a hydrogeological monument of nature, established in
1965 (“Kuperlya”, literally from the Bashkir language, “with a bridge”). Located in the
park, 4 km from the former farm Savka. The natural bridge spread across the canyon-
shaped valley of the Kuperlya River, the right tributary of the Nugush River. Kuperlinsky
bridge is the remnant of the roof of an ancient cave, and it was formed during the devel-
opment of karst processes. The river Kuperlya, disappearing in the underground channel
3-4 km from the hamlet Savka, began to flow underground and develop the cave as a
result of dissolution and erosion (Astanin, 2017).

The Bear Glade is a botanical natural monument, established in 1985 specifically for
the protection of the species of the onion-oblique plant (Allium obliquum L). Squash - a
vulnerable look. This is an ancient plant that has an isolated relic range in the Southern
Urals. The nature monuments of the Bashkortostan’s Bear Glade National Park and the
Kuperl Karst Bridge are located on the territory of the educational tourism zone, where
conditions are created for the preservation of natural landscapes and peace for the
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wildlife. Regulated tourism and recreation are allowed here. The territory of the zone is
42% of the park (Astanin, 2017).

From an environmental education point of view, observation of animals is of great in-
terest. The most suitable places for this are the migration routes of animals and their habi-
tats. For example, in the national parks of Orlovskoe Polesye and Belovezhskaya Pushcha
(Bialowieza Forest. Online), routes and observation points for European bison were orga-
nized during the migrations. In the South Kamchatka Zakaznik (Yuzhno-Kamchatsky wild-
life reserve. Online) they observe Lake Nerkoy going to spawn on the river.

Based on the analysis, it can be concluded that the zone of educational tourism consists
of: - for wildlife - territories of ecological corridors representing the migration routes of
animals and their habitats (Astanin, 2017) - for non-living - territories of nature monu-
ments (geological, hydrological, etc.).
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Fig. 3. The influence of the point structures of the ecological frame (monuments of nature) for deter-
mining the zone of educational tourism (on the example of the Bashkiria National Park)

Influence of the point structures of the ecological framework for de-
termining the zone of educational tourism

The function of the zone of educational tourism is the organization of environmental edu-
cation. The zone of educational, or eco-tourism includes the most popular routes for visitors
and objects, which are also of great interest from an environmental education point of view.
On the territory of the national park "Bashkiria" (Bashkiria National Park. Online) there
are 3 natural monuments. They are amazing in origin, unique as objects of nature, interest-
ing for scientists and just beautiful.

The Kuperl Karst Bridge is a hydrogeological monument of nature, established in
1965 (“Kuperlya”, literally from the Bashkir language, “with a bridge”). Located in the
park, 4 km from the former farm Savka. The natural bridge spread across the canyon-
shaped valley of the Kuperlya River, the right tributary of the Nugush River. Kuperlinsky
bridge is the remnant of the roof of an ancient cave, and it was formed during the devel-
opment of karst processes. The river Kuperlya, disappearing in the underground channel
3-4 km from the hamlet Savka, began to flow underground and develop the cave as a
result of dissolution and erosion.

The Bear Glade is a botanical natural monument, established in 1985 specifically
for the protection of the species of the onion-oblique plant (Allium obliquum L).
Squash - a vulnerable look. This is an ancient plant that has an isolated relic range in
the Southern Urals.
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The nature monuments of the Bashkortostan’s Bear Glade National Park and the
Kuperl Karst Bridge are located on the territory of the educational tourism zone, where
conditions are created for the preservation of natural landscapes and peace for the
wildlife. Regulated tourism and recreation are allowed here. The territory of the zone
is 42% of the park.

From an environmental education point of view, observation of animals is of great in-
terest. The most suitable places for this are the migration routes of animals and their habi-
tats. For example, in the national parks of Orlovskoe Polesye and Belovezhskaya Pushcha
(Bialowieza Forest. Online), routes and observation points for European bison were orga-
nized during the migrations. In the South Kamchatka Zakaznik (Yuzhno-Kamchatsky wild-
life reserve. Online) they observe Lake Nerkoy going to spawn on the river.

Based on the analysis, it can be concluded that the zone of educational tourism consists
of: - for wildlife - territories of ecological corridors representing the migration routes of
animals and their habitats - for non-living - territories of nature monuments (Astanin,
2017) (geological, hydrological, etc.)

The zone of protection of historical and cultural sites is mainly allocated in parks
formed according to the European model (Astanin, 2017). Its main function is to provide
conditions for the preservation of historical and cultural sites. Monuments of archaeology,
history, and culture, including places where significant events took place or prominent fig-
ures of science and culture, usually belong to the collection of historical and cultural sites
of the national park. The territories of concentration of historical and cultural objects, de-
pending on their importance, determine the configuration of the zone of protection of his-
torical and cultural objects.

The Kenozersky National Park (Kenozersky National Park. Online) is included in
the UNESCO World Network of Biosphere Reserves and is included in the catalog “Key
ornithological territories of international importance in European Russia” (Key orni-
thological territories of international importance in European Russia. Online). The Ke-
nozersky National Park (Kenozersky National Park. Online) is a reference system for
the historical human habitat, an object that preserves the centuries-old history and
culture of the Russian North.

The Kenozersky National Park is an example of an organic combination of material and
spiritual culture with the environment. Preserved nature, historical and cultural monu-
ments, traditional crafts make the park a mecca for tourists. The combination of the north-
ern taiga massifs with a dense network of lakes of glacial origin make the reserve unique in
beauty. They harmoniously fit into the local landscape and villages with old houses, painted
shutters and carved balconies, numerous wooden temples - authentic masterpieces of folk
architecture. Kenozerye - a museum of Russian wooden architecture in the open in a natu-
ral landscape, numbering up to 60 religious buildings. Moreover, all the chapels are located
in a complex with sacred groves - the remnants of untouched forest that have come down
to us since the times of paganism. The territory of concentration of cultural and historical
sites is concentrated around the lakes Kenozero and Lakshmiozero. This territory is a zone
for the protection of cultural landscapes (Astanin, 2017).

The Russian development of Vodlozero (Vodlozersky National Park. Online) is associ-
ated with the discovery of a trade route from Veliky Novgorod to the White Sea, where Lake
Vodlozero served as an important transit point. It was a transport hub of historical trade
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and development routes. On its coast and islands settlements arose. The zone of protection
of historical and cultural sites is allocated in the north-eastern part of Lake Vodlozero, with
the inclusion of the islands of Small Kolgostrov, Kolgostrov, Kanzanovolok. Here, on the
basis of the unique architectural and landscape complexes of the historical villages of Vod-
lozero: Kanzanovolok, Koskosalma, Kolgostrov and religious buildings of the Ilyinsky Po-
gost, the park’s museum complex should be formed, preserving, restoring and reconstruct-
ing (lost) monuments of architecture and other objects of cultural heritage in their natural
cultural environment, with the return to the last of their traditional economic and cultural
functions. So the restoration of Ilyinsky Pogost led to the establishment of the feast day of
Ilyin Day here since 1995. This event became the starting point of the spiritual rebirth of
the region. Chapel festivals began to revive, chapels were restored and built, worship
crosses were established, a new Orthodox church was built in the village of Kuganavolok.
Since 2004, the parish has been operating. In December of 2006, by the decision of the
Holy Synod of the Russian Orthodox Church, a monastery was established at the Ilinsky
Pogost - the St. Illyinian deserts of Vodlozero. Historical settlements also require restora-
tion. During the 20th century, their number decreased from 40 to 5. The territory of the
junction of historical paths, where historical settlements and cultural monuments are con-
centrated, require preservation and restoration, and is a zone of protection of historical and
cultural sites of the Vodlozersky national park.

L
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»* « Koskosalma |
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historical settlements

cultural monuments

borders of the national parks

‘ ° °
‘ /«'Kanzanovolok
! protection zone of historical and
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Fig. 4. Influence of point structures of eco-cultural framework (historical settlements) for determin-
ing the zone of protection of cultural and historical sites (on the example of the southern part of the
Vodlozersky National Park)
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Fig. 5. Influence of point structures of eco-cultural framework (cultural monuments) for determin-
ing the zone of protection of cultural and historical sites (on the example of the Russian North Na-
tional Park)

Influence of tourist routes and tourist attraction objects on the defi-
nition of a recreational zone and tourist service area

The territories that are the most recreationally attractive, with a great variety of land-
scape, the most favourable climate regime, high recreational capacity, a network of es-
tablished tourist routes are recreational and tourist areas (Zabaikalsky National Park.
Online). The main function of the recreation zone is to create conditions for recreation
in a natural setting.

The recreational and tourist zone of the Ergaki nature park (Ergaki. Online) occupies
49.9% of the park's territory. It is open to visitors and organized tourism. This area is most
attractive for recreational use due to the high concentration of tourist attraction objects
and, accordingly, the existing tourist routes.

The centre of the tourist pilgrimage is the Artist's Pass, with a wide panorama of
the Bird, Star, Tooth of the Dragon, Cone, Parabola and the Mountain Spirits and Art-
ists lakes (Astanin, 2017). This allows you to organize radial, annular and loopback
routes from the main tourist bases, which are characterized by the following types of
building - detached wooden houses, 2-storey cottages and buildings for 20-40 places.
Their location on the Buybinsky Pass, i.e., on the watershed of the rivers, makes it pos-
sible to organize linear routes - rafting along the Oya, Us, Amyl rivers, from the Gor-
naya Oya and Zolotoy Us campsites to the villages of Bolshaya Rechka, Verkhny Ku-
zhebar, Ust- Golden Hiking and ski trips along the Aradan, Oi, Mirsky ridges, Kulumys
and Ergaki ridges were organized.

The configuration of the recreation zone is determined by: - historically established
tourist routes; - objects of tourist attraction; - areas with favourable bioclimate and land-
scape diversity.

In some areas of the national park, located in its planning nodes (most often, they are
confined to settlements and recreation facilities), a visitor service zone is created, the main
function of which is the placement of tourist service facilities (Astanin, 2017). Planning
nodes are recreational framework nodes. Several tourist routes originate here. The
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territories of tourist service areas are within walking distance of tourist attraction places
and have a high recreational attractiveness (favourable bioclimate and great landscape di-
versity). Thus, recreational areas and tourist service areas are associated. If the recreational
zone is represented by tourist routes and objects of tourist attraction, then the tourist ser-
vice area is their key elements.

An example is the Zabaikalsky National Park (Zabaikalsky National Park. Online). The
zone of regulated recreational and economic use occupies the southern part of the
Barguzinsky Range from the Bolshoy Chivyrkuy River, the middle part of the Svyatoi Nos
Peninsula, the Chivyrkuisky and Barguzinsky Bays. It allowed tourist and limited economic
activities, construction of recreational facilities.

Routes mainly pass through the recreational zone, and in the picturesque bays of the
Chevyrkuisky and Barguzinsky bays there are places for tourist sites for several tourist
routes and fishing, equipped with winter quarters and floating hotels. In the service area of
visitors, on sites of the territory such as Glinka, Bolshoi Chivyrkuy and Monakhovo, which
have been used by people for a long time, construction of small points of tourist service is
envisaged. They represent several tourist service areas. The basic planning point of the
Trans-Baikal National Park is the village of Ust-Barguzin.

For parks formed by the American model (Astanin, 2017), the location of tourist service
areas near natural attractions and outside settlements is typical. The Orlovskoye Polesye
National Park (Orlovskoye Polesye National Park Online) was established to preserve nat-
ural complexes and historical and cultural monuments in the south of the Non-Black Earth
Region of Central Russia. The park is located in a unique place, which is inextricably linked
with Russian epic stories about Ilya Muromets and Nightingale the Robber, as well as with
the famous Turgenev's Hunter's Notes. This is a national park, formed according to the
European model (Astanin, 2017). The main natural attractions are its picturesque lakes and
springs, each of which has its own name and history.

Tours of the park acquaint with the main sights of Polesie: "holy sources”,
Lgovskoychurch, lakes Ryasnik, Staroye, Obmezh, ancient settlement 1 thousand BC. e.,
Barrow burial ground Radovishche. The main tourist establishments are the hotel com-
plexes “Forester's House” in the village of Radovishche, “Orlovskoe Polesye” by Tsentral-
noye Lake and the houses of rural residents in the village of Zhudre. Trinity dances, the Day
of the Icon of the Kazan Mother of God, Christmas, Maslenitsa, Baptism are traditionally
celebrated here. Tourist service areas are associated with the villages and villages of Lgov,
Zhudere, Staroye, Trubechina, Radovishche. These settlements are located in close prox-
imity to tourist attractions.

For parks formed according to the European model (Astanin, 2017), the location of
tourist service areas is based on the historically established system of settlement. The loca-
tion of the tourist service area is affected by: - planning nodes (points of intersection and
convergence of tourist routes); - point structures (objects of tourist attraction).
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Fig. 6. The influence of tourist routes and tourist attraction objects on the definition of a recrea-
tional zone (on the example of the Ergaki Natural Park)
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Fig. 7. The influence of tourist sites and objects of tourist attraction for determining the service area
of visitors (on the example of the Zabaikalsky National Park)

The influence of the ethno-economic areas and populated areas of the
indigenous people to determine the zone of traditional environmen-
tal management

In national parks located in areas inhabited by the indigenous population, zones of tradi-
tional nature management can be distinguished. They should be confined to the actual
ethno-economic areas. The main function of these zones is the maintenance of sustainable
environmental management, the development of folk crafts and crafts, and the preservation
of the appearance of established cultural landscapes.

Western Sayan - a place of mixing of many cultures and ethnic groups. Natural Park
Yergakiis surrounded by three settlements in which the indigenous people of Sayan live.
The park’s activities are tripartite: preserving nature, preserving the cultural traditions of
the population, the relationship between nature and man. To this end, in each of the settle-
ments (the village of Verkhneusinskoe, the village of Tanzybey, the village of Aradan), at
the initiative of the park, public councils were organized. The purpose of the councils is to
ensure the participation of residents of the village in making decisions related to the socio-
economic development of the park, taking into account environmental legislation, the revi-
talization of cultural activities and folk traditions. For the most complete implementation
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of this goal, a traditional nature management zone has been created in the nature park,
which occupies 31.7% of the park's territory.

The territory of this zone is allocated in places of traditional environmental management
of the local population. The traditional nature management zone consists of 2 clusters:

1. Ambuk - the territory of 49,400 hectares (settlement Tanzybey);
2. Us - the territory of 59,130 hectares (Aradan village, Verkhneusinskoe village).

In this zone, the local population is allowed to carry out traditional economic activities:
harvesting food forest resources, medicinal herbs; hunt for registered one-time licenses is-
sued in agreement with the Directorate of the park; sport and recreational fishing.

The park is equipped with an ecological path of the Siberian hunter. This is a path lead-
ing to a special world, according to the laws of which even now people live whose hunting
is hunting. This route coincides with the real hunting path. There is a trail through subal-
pine meadows - the favourite places of ungulates and bears. In the middle of the route there
is a real hunting cabin.

In addition to hunting, the traditional crafts of the local population are gathering wild
plants. For the residents of the villages of Aradan and the village of Verkhneusinskoe, the
collection of lingonberries and pine nuts is traditional, for the residents of the village of
Tanzybey - the collection of blueberries and lingonberries.

The configuration of traditional nature management is determined by: ethno-eco-
nomic areas (in the Ergaki park - gathering of wild-growing plants); ethno-economic ways
(hunting ways); ethno-economic objects (hunting huts).

The traditional nature management zone of the Vodlozersky National Park (Vodloz-
ersky National Park. Online) is designed to preserve the system of traditional environmen-
tal management of local residents, preserve and revitalize ethnic traditions and implement
the strategy for the socio-economic revival of Vodlozero. This zone includes the ancient cul-
tural region of the Russian North, where rare natural-historical landscapes, archaeological
and wooden architecture monuments, a network of ancient settlements with elements of
historical buildings and strong ethnic traditions have been preserved.

It is necessary to return their traditional economic and cultural functions. On the ter-
ritory of the zone it is allowed: traditional hunting and fishing; the revival of traditional
peasant farms, carrying out agrotechnical measures aimed at restoring grasslands and pas-
tures overgrown with low forests; the restoration of the now abandoned old villages on the
basis of the revival of the traditional way of life and nature management; placement of rec-
reational centres with a deurbanized nature of the planning structure.

From the foregoing, it can be concluded that the territories of the zones of traditional
environmental management occupy the ethno-economic area and are associated with parks
established by the American model (Astanin, 2017), or include historically established set-
tlements of the indigenous population. Ethno-economic area includes traditional economic
ways and objects.
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Fig. 8. The influence of ethno-economic areas and settlements of indigenous people for determining
the zone of traditional environmental management (on the example of Ergaki Nature Park)

Impact of the road network on the definition of the zone of economic
purpose

The economic zone is designed to carry out the economic activities of the park and ensure
the livelihoods of citizens living in the national park. Land of the Leopard National Park
(Land of the Leopard Online) was created on April 5, 2012. The zone of economic purpose
is allocated in its territory (76,861 hectares). The zone includes a subzone of deer farms. It
includes areas of reindeer herding within the state federal zoological reserve Leopard. Here,
the reserve regime is preserved taking into account the needs of landowners for the targeted
use of the deer farms Bezverkhovsky (2399 hectares) and Sandy (5857 hectares), while en-
suring the safety of leopards.

The subzone of agricultural, residential and infrastructural purposes includes lands
of peasant farms, as well as lands of municipal formations occupied under settlements.
All types of economic activities that have been approved in the prescribed manner, taking
into account the regulatory conditions of the national park, are allowed. Here are located
tourist facilities for exploring the sights of the park, the organization of environmental
education. In the village of Barabash, which is a part of the economic zone, there is a park
visitor centre, where excursions along the 2.5 km long ecological path with two observa-
tion platforms are held. Construction in the zone is carried out in accordance with the
national park development project.

The special-purpose subzone includes the sites of the Ministry of Defense and the FSB:
Barabashsky Military Forestry of the Ministry of Defense of Russia (12,413 hectares), the
Bamburovsky Polygon of the Pacific Fleet (153 hectares) and the polygon in the Pchelnik
valley and the Kamyshovaya River (870 hectares). The reserve regime is preserved here,
taking into account landowners' requirements for the targeted use of land.

The composition of the national park Vodlozersky (Vodlozersky National Park. Online)
includes economic and forestry zones. The first cluster of the economic zone of the Vodloz-
ersky national park includes lands of the settlements of the Kuganovolok rural administra-
tion, with the main industrial and communal economic core in the village of Kuganovolk.
The functional orientation of the zone lies in the harmonious development of settlements,
production and infrastructure nodes in the protected natural environment of the park.
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The second cluster is the forestry zone, which is intended for reforestation, improve-
ment of the condition of forests and enhancement of their aesthetic and recreational prop-
erties. The zone is located in the western part of the national park (Pudozhskoye Forestry).

For the implementation of economic activity necessary transport accessibility of the
economic zone. In the Land of the Leopard National Park through the two sections of the
zone passes the transport highway, in the Vodlozersky National Park to each cluster of the
zone is suitable road.

transport highway

B economic management zone

borders of the national park

Fig. 9. Impact of the road network on the definition of the zone of economic purpose (on the exam-
ple of the Land of the Leopard National Park)

The impact of the road network on the definition of the protection
zone

Although the protection zone around the territory of the national park is by and large not
the object of functional zoning, but in most cases it is included in the plan of its territorial
administration. In the Land of the Leopard National Park, it covers 82 thousand hectares
of the habitats of the Amur tiger and the Far Eastern leopard in the territories of the Khasan
and Nadezhdensky districts and the Ussuriysk district of PrimorskyKrai adjacent to the na-
tional park. Specially protected territory is bordered by hunting and forestry. Therefore, a
buffer zone is needed in which specials. the mode will mitigate the impact of human activity
on the red book predators and ungulates, which are the objects of their food. The protection
zone regime imposes the following restrictions: - hunting takes place without the use of
traps and carpets in the presence of a specially trained person; - the presence of dogs is
prohibited; - each hunting user is obliged to conduct biotechnical activities in the desig-
nated areas. For ungulates it is required to create feeding places.

In the security zone it is necessary to carry out fire prevention measures. The protec-
tion zone regime does not apply to the territories of populated areas and the 500-meter
zone around them, to the territory of horticultural and dacha societies formed in accord-
ance with the current legislation. The protection zone of the National Park of Leopard Land
(Land of the Leopard. Online) is limited to settlements and transport routes.

In accordance with the Federal Law of March 14, 1995 No. 33 of the Federal Law “On
Specially Protected Natural Territories (Section 3, Article 12, paragraph 7) and the Reso-
lution of the Government of the Republic of Karelia of 06.07.2007 No. 102-p“ On the
Approval of the Territorial the planning of the Republic of Karelia (Section 4.7), a
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protection zone should be created in the Vodlozersky National Park (Vodlozersky Na-
tional Park. Online), in the areas adjacent to the park, in order to protect it from adverse
anthropogenic influences.

Allocation of the protection zone is necessary to reduce the effects of logging and hur-
ricane winds on the natural complexes of the park. Hurricane winds, which came from the
felling of the Pyalm forest industry, caused massive windfalls. As a result, this caused an
outbreak of the bark beetle-surveyor, who damaged not only dead, but also living trees. A
dry forest has formed in the park, which has worsened the recreational attractiveness of the
park. Based on the basin principle, the boundaries of the protection zone should be drawn
up taking into account the main watersheds of the basin of Lake Vodlozero and the River
Tleksa. This will not disturb the harmony of the existing landscape and preserve biodiversity
in the national park. The protection zone is planned to be located in the Pudozh, Medvezhi-
egorsk, Segezha districts of the Republic of Karelia. The boundaries of the parks' protection
zone are determined both by natural limiters - watershed ridges, and infrastructural objects
- local dogs and traffic arteries.

security zone

transport highway road

human settlement

Fig. 10. Impact of the road network on defining a security zone (on the example of the Land of the
Leopard National Park)

Territorial structures that influence on the formation of functional
zones of special protected natural areas

As can be seen from Table 1, areal, linear and point territorial structures determine the
configuration of zones (Polyan, 1999). They are the components of specialized frames. The
term "frame" means "skeleton", "the base of something in the form of a skeleton" (Ya-
kovleva, 2013). The frame method allows you to fasten the individual parts of the region

into a single unit, and this increases their potential.
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Tab. 1. Territorial structures that influence on the formation of functional zones of special protected
natural areas

Zones/Structures Areal Linear Point
Conservation core; Reference natural | Eco-nodes Important eco- Objects of
conservation area complexes territories corridors; tourist at-
(zapovedniki); Tourist routes traction;
Specially protected monuments
natural area of nature
Zone of protection of Historical cultural | Knots of his- Historical paths | Cultural
historical and cultural | landscape; torical paths monuments;
sites concentration ar- historical

eas of monuments settlements

of

history and cul-

ture
Cognitive tourism Migratory paths | Monuments
zone of animals of nature;

animal habi-

tats
Recreation area Territories favor- Historical tour- | Objects of
able ist routes tourist at-
on bioclimate; - traction
with high land-
scape diversity
Visitor area Territories favor- Knots of con- Transport; Settlements;
able vergence of water; Recreation
on bioclimate; tourist routes | walking paths facilities
with high land-
scape diversity
The zone of traditional | Ethno-economic Indigenous
nature areas - - settlements
Commercial Area of the Terri- Transport Settlements
tory, necessary - routes
for business activ-
ities
Security area adjacent | Adjacent to the Watersheds,
to the protected areas protected areas - Transportation | -
(SPNA) routes
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The essence of the frame approach in territorial planning is the modelling and design
of territorial frameworks as spatial combinations of the most valuable elements of the ter-
ritorial structure of a region. Frame systems are based on the allocation of various compo-
sitional, functional and planning elements. These include:

1. Areas - regions of resource concentration;

2. The axes are linear structures connecting the ranges into a single territorial frame;
3. Kernels - intersection nodes, high density of linear structures;

4. Loci - point elements of the functional-planning structure.

Manifesting and interacting in a certain area, composition types form a frame system.
According to N. N. Baransky, the territory is completely comprehensible, by analysing its
framework. It means that at the analytical stage of acquaintance with the region and further
- when justifying project proposals, territorial frameworks may be the primary models of
spatial development of the region. The concept of a natural (natural-ecological, ecological)
framework came into domestic scientific vocabulary in the late 1970s and early 1990s, and
it emerged in the field of urban planning, as an ecological antipode of planning, urban plan-
ning and settlement structures. At present, the ecological frame of a region or territory
should be understood as a “system of natural “wild” and cultural landscapes, built on the
basis of large reserves connected by ecological corridors, polarly distanced from centres,
and axes of human economic impact, and ensuring the ecological stability of the territory
of the corresponding level”. Areal elements of the ecological framework - reserves and other
specially protected natural territories - ensure the long-term functioning of ecosystems.
Linear elements - ecological corridors (channels and floodplains of large rivers, valleys of
small rivers, watersheds) - maintain the integrity of the framework. The point elements of
the ecological frame are separate unique phenomena and objects of nature. The elementary
components of the ecological framework have mostly linear forms, the territories of high
density of linear elements form the nodes of the ecological framework.

The nodes of the ecological framework (Gerasimov, 2006; Voronov & Narbut, 2013;
Voropaeva, 2011; Myrzagalieva, 2015; Parsunkova, 1999; Yamashkin & Zarubin, 2017), the
most important ecological corridors, the most vulnerable natural monuments determine
the location and configuration of the protected core of the territory - a protected and spe-
cially protected area. The remaining point elements of eco-tourism - monuments of nature,
animal habitats - are part of the zone of educational tourism. Watersheds (ecological corri-
dors) are the natural boundaries of the protected area of protected areas. Isolation of the
reserve core is the first and most important stage in the design of functional zoning, it de-
termines the territories on which sustainable development and the biological diversity of
the environment depend.

National parks, formed according to the European model (Astanin, 2017), are basically
formed on a natural-cultural landscape. The cultural frame also has a spatial organization.
According to K.A. Pavlov, this is a model of a nuclear geosystem where nuclei, communica-
tion paths, and also field structures — zones of influence and distribution of certain cultural
elements — are distinguished. A. S. Kuskov says that in addition to heritage territories play-
ing the role of cores of cultural heritage with a certain area and elements of linear distribu-
tion playing a connecting role, local heritage sites are also distinguished. All these elements
are connected in the form of a crystal lattice.
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For protected areas, where eco-tourism is developing, the most important task is the
development of cultural synergy and the natural component. Therefore, it is necessary to
analyse the eco-cultural framework (Titova, 2013). Eco-cultural framework is built
onethno-economic areas of sustainable development, achieved on the implementation of
the experience of generations on the transformation and rational use of the environment in
the process of mastering nature by man, the ways of disseminating elements of ecological
culture and local cultural heritage that make up a whole with nature.

Areas of the historical cultural landscape, where cultural and historical monuments are
concentrated, historical settlements located in the natural environment and in unity with
the natural environment, individual cultural and historical monuments that cannot exist
without the natural component of the landscape, historical paths for the development of
nature cultural sites. Settlements of the indigenous population and their ethno-economic
areas form the zone of traditional nature management.

The natural recreational framework (Nazarov & Frolova, 2012; Samoilova & Gor-
dienko, 2017) is the basis for spatial planning of eco-tourism. The natural-recreational
framework is a complex integrated map, which reveals recreational zones and areas (the
territory most favourable for the development of recreation and tourism in bioclimate and
landscape diversity), planning nodes, landscape-route corridors connecting them into a
single territorial framework and separate objects of tourist attraction.

All these spatial structures have a decisive influence on the formation of recrea-
tional zones. In the nodes of landscape route corridors (tourist routes), tourist service
areas are created. The most vulnerable and important for sustainable development nat-
ural complexes, which were previously attributed to the protected core of the territory,
but having tourist attraction objects and established tourist routes, belong to a spe-
cially protected area.

Especially protected natural territories, developing ecological tourism, are exposed to
little-altered natural territories, most of which are polarly distanced from the settlement
system. Therefore, the transport frame plays an important role in planning ecological tour-
ism (Yakovlev, 2009). The transport frame has an axial base, represented by transport
routes of various rank, the intersections of which form transport junctions. Areal structure
of the transport frame in relation to tourism is the transport accessibility of the territory.
Transport accessibility is a prerequisite for the development of an economic zone and a
service zone for visitors.

Discussion

Negative aspects of tourism and recreation in terms of ecology (Farrell & Runyan, 1991) can
be summarized in one sentence: tourism requires large expenditures of energy, depletes
resources, causes harmful emissions and increased waste. Therefore, from the beginning of
the 80s of the last century, ecotourism (Tisdell & Wen, 2007; Blamey, 2001) is one of the
priority types of travel - tourism, the purpose of which is to protect nature. This suggests
the phenomenon of ecotourism - as a special sector of the tourist area, its growth rate is 2-
3 times higher than the corresponding rate in the entire tourism industry.

One of the main conditions of ecotourism is the creation of infrastructure, aimed not
only at satisfying comfortable rest, but at preserving the natural environment,
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concentrating on authentic, on national peculiarities. These factors require the develop-
ment of a targeted, regulated formation of eco-tourist space. Therefore, the stated theme
needs the development of a scientific, systemic and integrated approach aimed at creat-
ing recreational zones based on the concept of sustainable environmental development
that meets international standards and is able to respond flexibly and adequately to
changing social, economic conditions and increasing demands on quality of the environ-
ment.

Zoning of national parks (Oyuungehrehl, 2011; Walpole, Goodwin & Ward, 2001;
Wezel & Jauneau, 2001; Whitelaw, King & Tolkach, 2014; Xu et al, 2014; Zachrisson et al,
2006) is carried out in order to preserve the most valuable and vulnerable areas of natural
ecosystems and create conditions for the development of eco-tourism, recreation and envi-
ronmental education. It follows that the main tasks (Kameeva, 2017; Kovyazin et al., 2013;
Chizhova, 2006; Wu et al, 2015) of zoning are: a) the preservation of the most valuable
areas of natural ecosystems (Vehn, 2010; Guanshehn, 2000; Buckley, 2009) using the or-
ganization of the reserve and specially protected area; b) the preservation of cultural prop-
erty in the territory of the zones of protection of cultural and historical sites; c) the devel-
opment of ecological tourism and recreation on the territory of the zones of educational
tourism and recreation; d) development of environmental education in the territory of the
service are as visitors. The functional zoning of national parks as a design and planning
process is aimed at solving the problems of creating a differentiated planning structure and
regulating the flow of visitors in order to reduce the anthropogenic impact on natural com-
plexes and cultural and historical objects of the park.

Conclusions

Structural and functional modelling, as an integral part of system modelling, reveals the
relationship between the structure and functions of an urban object. The principle of the
structural and functional approach to modelling urban planning systems is the functional
decomposition of the system. The functional decomposition of the urban planning system
consists in the hierarchical division of functions into the main (preservation of natural and
cultural heritage) and subordinate main (recreational use of the territory) and additional
(service of visitors and territories). On the basis of the functional decomposition of the sys-
tem, interconnected territorial geosystems are distinguished, the elements of which affect
the performance of conservation functions (ecological, eco-cultural) and recreational use
(natural and recreational) and a subsystem performing a service function (transport).
These natural and natural-anthropogenic territorial subsystems have a heterogeneous spa-
tial distribution. The most significant elements of the systems are concentrated in territo-
rial frameworks. The framework approach in modelling allows you to identify the most val-
uable areas of the territory.

The main structural elements of territorial frameworks are areas (zones), lines (axes)
and loci. The main structural elements, manifesting and interacting in a certain territory,
form derived structural elements - the cores and nodes of the territorial framework (terri-
tories of resource concentration), the configuration of the zonal elements of the planning
structure of the territory is determined by the derived elements of the territorial frame-
works: ecological, cultural, natural-recreational and transport. The analysis of the above
frameworks can serve as a basic method for the study of the primary determination of func-
tional areas of protected territories that develop eco-tourism. Since each functional area
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has a certain set of planning elements, the definition of functional areas is the basis for
further urban planning of ecotourism territories. Impact on the location of functional areas
have: ecological frame - reserved, specially protected zone, zone of educational tourism,
protected zone; eco-cultural frame - a zone of protection of historical and cultural objects,
a zone of traditional nature management; natural recreational framework - recreational
zone, visitor service zone, specially protected zone; transport frame - an economic zone and
a service zone for visitors.
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