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Abstract. The paper discusses the features of the formation of ecotourism infrastructure in
specially protected natural areas (PAs) of the Primorsky Krai. The need for the research is due
to the lack of basic strategies for the development of Primorsky Krai protected areas, the lack
of developed route programs for various categories of visitors and weak infrastructure of
ecological routes at protected territories of the Primorsky Krai. Research method: a
comparative analysis of the landscape structure of protected areas in the Primorsky Krai and
the world. As a result of the study, the location and boundaries of nature reserves, recreational
territories, economic zones in each of the functional zoning schemes of the two protected
territories “Leopard Land” and “Call of the Tiger” were identified and depicted. Nodal points
of the considered landscapes located in tourist centers and nearby villages are highlighted. As a
result of the study, it was concluded that the infrastructure for nature tourism should be a
subject to the principles of sustainable development of territories, minimize the negative
impact on nature and increase the safety and comfort of tourists.

Keywords: Specially protected natural areas (PAs), Ecological routes, Ecotourism
infrastructure, Principles of landscape organization.

1 Introduction

With an increasing global population, there is growing demand for access to natural greenspaces for
recreation. «The importance of such access is now widely recognized, for example in terms of
improvements to physical and psychological health» (Weitowitz, Panter & 2 more [1]). Two
intersecting trends of the times — a growth in demand for ecotourism services (by 20-30 % annually)
and an increase in environmental protection (Kopeva, Ivanova [2]). Despite the growing popularity of
eco-tourism in Russia, income from visits to protected areas in Russia is much lower than in other
countries (Astanin [3]). The main problems of the relatively low level of ecotourism development in
Russia are the lack of basic tourism development strategies for protected areas, the lack of developed
route programs for different categories of tourists, and the underdeveloped infrastructure (Sviatokha,
Filimonova [4]).

Protected areas of Primorsky Krai include: 6 strict nature reserves, 4 national parks, 10
Habitat/Species Management Area, 1 Botanic Garden, 1 dendrological park, 1 nature park. There are
201 natural monuments on the territory of the Primorsky Krai (figure 1). Specially protected natural
areas (PAs) occupy 16 % of the territory of the Primorsky Krai. Primorsky Krai has a high tourism
potential but uses only 10 % of its capabilities (Bersenev, & 2 more [5]).
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Figure 1. Specially protected natural areas (PAs) of the Primorsky Krai

The goal is to identify the principles of infrastructure development for ecotourism in protected areas.
Tasks: comparison of functional zoning schemes of various protected areas in Russia and abroad,
comparison of the saturation of their infrastructure, the quantity and quality of tourist routes,
equipment of ecological trails.

At the stage of the problem formulating and determining its relationship with important scientific
and social problems related to the protected areas development, an analysis was made of the works on
the relevance of the environmental approach in the planning of protected areas (Fu & 2 more [6];
Yang, Li [7]; Young [8]) and protected area ecosystem management (Freemuth & 2 more [9]; Bryan,
Raymond & 2 more [10]; developing environmental networks as the basis for environmental planning,
natural resources management and sustainability PAs biodiversity (Jongman [11]; Porter Bolland & 2
more [12]).

A review of literary sources shows that a significant number of authors consider the landscapes of
protected areas as a socio-ecological system and pay attention to issues of socio-economic
development and legal restrictions. These works discuss the resolution of the conflict between the
goals of protected areas management - the need to preserve existing natural values, and local interests
- the need to integrate neighboring human communities into natural ecosystems and improve the lives
of local people (Rescia, Willaarts & 2 more [13]; Smardon, Faust [14]; KuSova, TéSitel & 2 more
[15], Zube [16]; Zube, Busch [17]; Abbasi Fletcher [18]; Orsi, Geneletti [19].

A number of works are devoted to the study of the visual qualities of valuable landscapes of
protected areas and methods for their assessment (Clay, Daniel [20]; Chamberlain, Meitner [21];
Store, Karjalainen & 3 more [22]). Aleksandra M Tomczyk and Marek W Ewertowski proposed a new
system for assessing the status of ecological trails, which allows for the most effective monitoring of
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the conditions of rest, increasing the safety of visitors and the effectiveness of environmental
protection (Tomczyk, Ewertowski & 2 more [23]). Richard L Kent and Cynthia L Elliott found that
scenic routes providing access to significant natural and cultural landmarks have environmental, social
and practical value, and serve as a focus for planning green routes (Kent, Elliott [24]). Damiano C
Weitowitz and Chris Panter discuss one of the infrastructure objects — parking lots and their distinctive
features in the structure of protected areas (Weitowitz, Panter & 2 more [1]).

In this article, we pay attention to the features of landscape organization and functional zoning of
protected areas. In this regard, the studies of Russian authors are of the most interest to us: the
methodology for the formation of functional areas of protected areas for the development of ecological
tourism proposed by Dmitry Astanin (Astanin [25]) and program for the ecotourism development at
protected areas of the Primorsky Krai (Bersenev & 2 more [5]).

2 Methods

At the stage of collecting and examining the initial materials methods of observation and behavioral
mapping, photo fixation, descriptions of functional and aesthetic object features were used. A
comparative study of European and north-American models of natural parks was taken in the
examination of world examples of landscape organization of natural parks. On the basis of these
analysis landscape structure principles for a natural park of south part of Russian Far East were
hypothesized. These results will become the basis for the authors further research and project
elaboration for the one of the natural parks at Primorsky Krai.

3 Results and Discussion

Two protected areas of Primorsky Krai — “Land of the Leopard” and “Call of the Tiger,” were
compared between each other and with several European and north-American national parks. The
location and boundaries of the nature reserves, recreational territories, economic zones in each of the
schemes of functional zoning of both parks are depicted on figure 2. There are five ecological routes in
the Leopard Land protected area: Leopard Trail, Leopard's Den, Semiverstka, To the Heart of the
Cedar Plains, Steps of the Commandments. There are four tourist routes in the Call of the Tiger
protected area: Mount Sister and Stone Brother, Cloud Mountain, Snow Mountain, Milogradovka
River. There are five ecological routes in the Lazovsky Nature reserve as the part of the Call of the
Tiger protected area: Tiger Trail, Island That Stopped Time, Breath of Spring, Stone Rhapsody,
Through the Ages. The most significant points of attraction in the Leopard Land protected area, along
with numerous natural attractions, are 12 archeological monuments, 46 historical monuments, and a
museum. In the Protected area Call of the Tiger, the attraction points for tourists are four mountains, a
river and a waterfall on the river, two natural sites, several of these natural attractions have official
status of natural monuments. The main visual boundaries of the considered protected areas are
mountain ranges and individual peaks. Nodal points of the landscapes under consideration located in
tourist centers and nearby villages are highlighted.
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Figure 2. Functional zoning of specially protected natural areas: a — Call of the Tiger; b — Land of the
Leopard.

The analysis of the territories of two protected areas Land of the Leopard and Call of the Tiger showed
that the potential for the development of ecotourism here is very high: rare biological species live in
these areas, unique plant communities and biocenoses grow, and unique objects of inanimate nature
are located (geomorphological and hydrological objects), cultural, historical, paleontological and
archaeological sites are localized. The existing imbalance between the ever-increasing flow of
unorganized tourists and the need to preserve the primordiality of the natural environment can be
overcome with the help of a range of legislative, social, economic, cultural and educational measures.

In responding to the ecotourism challenge, landscape architects and urban planners will need to
hone their abilities to work with multidisciplinary teams and to converse productively about
preservation and development ethics (Grenier, Kaae & 2 more [26]). The creation of the necessary
tourist infrastructure and suitably equipped ecological routes in order to minimize environmental
impact, to support environmental education and ensure a more safe and comfortable stay of tourists in
protected areas should become an architectural and landscape measure on the way to the development
of ecotourism.

As a result of comparing the functional zoning schemes of various protected areas in Russia and
abroad, it was revealed that in the Land of the Leopard protected area the ratio of the recreational and
reserved zones is comparable to foreign analogues, while in the Call of the Tiger protected area the
recreational zones occupy a much smaller part of total area. It was shown that in the Land of the
Leopard protected area, the saturation with service facilities is at an average level, while in the Call of
the Tiger protected area, services are presented in a minimal assortment (table 1). It has been
established that in both protected areas only a few ecological trails and tourist routes are organized,
despite the spaciousness of the territory and the large number of natural, historical and cultural
attractions. Equipment and improvement of hiking trails also needs to improve information content,
aesthetics and environmental friendliness.

Table 1.
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NAFIONAL GRAND | YELLOW- |BAYERISCHER|  SAXON CALL OF THE| THE LAND OF
INFRASTRUCTURE paRKS| YOSEMITE | chkivON S E WALD SWITZERLAND| BAIKAL

TON AL TIGER | THE LEOPARD)
VISITOR CENTER v v v v v v v v
HOTEL v v v v v v v v
CAMPING v v v v v v v v
HOSPITAL v v v
FOOD-SERVICE v v v v v v v v
STORES v v v v v v v
PARKING v v v v v v v
PUBLIC TRANSPORT v v v v v
BICYCLE RENTAL v v v v
PUBLIC SHOWERS v
LAUNDRIES v
we v v v v v v v v

4 Conclusion

As a result of a theoretical analysis of current trends in the formation of protected areas, it was
determined that the design of infrastructure for nature-oriented tourism in protected areas should be
carried out as part of the strategy for the formation of protected areas in general and should be subject
to the following principles: sustainable development of the territory; minimization of negative impact
on nature; improving the quality of infrastructure (safety and comfort for visitors). In a further study, it
is necessary to find out the optimal ratio of protected, recreational and economic zones in protected
areas Land of the Leopard and Call of the Tiger and, if necessary, adjust their borders. It is also
necessary to explore the possibility of increasing the number and variety of ecological trails and tourist
routes in these territories. When designing infrastructure for nature-oriented tourism in national parks,
special attention should be paid to saturating with various service facilities, as well as equipment and
improvement of hiking trails: to increase their information content, aesthetics and environmental
friendliness.
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