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Abstract

:

The exploitation of geoheritage resources depends on their accessibility. The latter is usually established for geosites, whereas reaching the areas where geosites concentrate also deserves attention. Here, a novel, multi-criteria, score-based approach for assessing the large-scale accessibility of geoheritage-rich areas is proposed. The study takes into account various information about external and internal public transportation, road infrastructure, local services (including accommodation opportunities), and general settings. This approach is applied to the Russian South, where there are three geoheritage-rich areas, namely Lower Don, Abrau, and Mountainous Adygeya. Using new criteria, these areas differ by their large-scale accessibility, which is excellent in Lower Don and moderate in Abrau and Mountainous Adygeya. It is established that the co-occurrence of geoheritage-rich areas and popular tourist destinations does not guarantee excellent accessibility. The findings of the present study seem to be important for the development of optimal geoheritage resources policy, as well as for planning research and educational activities, such as the currently realized geochemical investigations and the regular field educational campaigns in the Russian South.
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1. Introduction


Current progress in geoheritage studies [1,2,3,4,5,6,7,8,9,10] is followed by the development of the concept of geoheritage resources [11,12,13,14,15,16]. The assessment of geoheritage sites (geosites) is an important procedure [7,17], but it needs significant reconsideration when applied to large areas in which geosites concentrate. Although some of these areas can be termed as geodiversity spots [18,19,20], the term “geodiversity” has already become so vague and indefinite that it can be left for theoretical needs. There is also a need to distinguish geosites sensu stricto and geodiversity sites due to their functional differences [21]. Therefore, the term “geoheritage-rich area” can be preferred for practical usage.



One of the most important properties of geoheritage is its accessibility, which determines the very opportunity to identify, describe, conserve, promote, and utilize unique geological features. Nonetheless, one should note that this property is only technical, and it is one of many other properties; thus, it does not determine the overall value of geoheritage. Many approaches have been proposed for geoheritage assessment, and almost all pay attention to the noted property (among the other properties). They have much in common, but differences and alternatives can also be found. The most popular approach has been proposed by Brilha [22], for whom accessibility is related to the educational and touristic values of geosites. Surprisingly, it is not related to scientific value, although scientists do not differ from students and tourists by their need to reach geosites (nonetheless, Brilha [22] noted use limitations). Accessibility is assessed by the distance between a given geosite and the road, the quality of the latter, and the availability of public transport (only buses are indicated). Such criteria matter in particular cultural and socio-economical contexts, but they are not universal. The other approach can be found in the work by Warowna et al. [23]. These specialists opposed the possibilities of reaching geosites by cars and public transport, and they also paid attention to the physical difficulties in reaching them. Analyzing the strengths and weaknesses of the previous proposals, Mikhailenko et al. [24] developed a multi-criteria approach for dealing with accessibility, which seems to be more or less independent on contexts and situations. Particularly, they emphasized the differences between outer and inner accessibility and paid attention to some other parameters, such as the need for permissions and entrance fees.



All the above-mentioned developments focus chiefly on geosites. Although the latter can be exploited for the purposes of research, education, and tourism taken alone, geoheritage-rich areas are more promising in this regard, and their accessibility needs special assessment. Although the importance of whole areas was already noted briefly by Brilha [22], the related approaches are still lacking. The accessibility-related developments for geoparks [25,26,27,28,29] either focused on internal infrastructural developments or openness to the community, which are significant, but there other aspects of the problem.



Road infrastructure is essential in geoheritage management due to its accessibility and connectivity functions [30,31,32,33,34]. A high-quality, paved road opens a given geosite to visitors. However, the presence of such a road means almost nothing if it is limited to an area connected to the other country by unpaved roads, or if such a road requires hours of driving without the possibility of stopping for dinner. In other words, it is important to realize that geoheritage is accessible not only locally, but also regionally and nationally. Assessing the related property for each particular geosite is unreasonable, except for the cases of single localities with global uniqueness isolated from other geosites. This means that accessibility can be assessed jointly for geoheritage-rich areas with multiple geosites. It can be termed as large-scale accessibility to be defined as the spectrum of opportunities to visit geoheritage-rich areas from other, more or less remote territories. Assessing this property is especially important in large countries such as Brazil, China, India, Russia, and Sudan, where geoheritage resources are distributed heterogeneously.



The objective of the present work is to introduce a novel approach for assessing the large-scale accessibility of geoheritage. It is tested for the territory of the Russian South, where three geoheritage-rich areas are known (Lower Don, Abrau, and Mountainous Adygeya). This development does not repeat what has already been proposed [22,23,24], although some previous experience is taken into account; regardless, this work focuses on a very novel perspective for the understanding of geoheritage resources.




2. Study Territory


This work deals with the territory known as the Russian South (Figure 1). This is a traditional label for the regions of the Southern and North Caucasian federal districts of the Russian Federation, which are situated in the very southwest of the country. This territory is known for its natural (mild climate and steppes); socio-economical (advanced agriculture, high entrepreneurial activity, and touristic importance); and cultural–historical (multiculturalism at the transition between Europe and Asia) peculiarities. Geographically, this huge territory encompasses grassy plains in the north and the center and forested mountains in the south (Figure 1). From the west, it is washed by the Azov and Black seas, the coasts of which form an almost continuous chain of famous resorts. Researchers have already examined the outstanding touristic and recreational potential of the Russian South [35,36,37].



Geoheritage resources are distributed highly heterogeneously within the Russian South. Presently, three geoheritage-rich areas are established there, namely Lower Don [38], Abrau [39], and Mountainous Adygeya [14] (Figure 1). To avoid repetition of the published information, the geoheritage characteristics of all three areas are summarized in Table 1, and some representative examples are shown on Figure 2.



Lower Don is a vast area embracing the lower part of the Don River, its delta, the coasts and the near-coastal areas of the Taganrog Bay of the Azov Sea, and some adjacent plots (Figure 1). Geologically, it corresponds to the Rostov Dome of the Russian Platform, where Precambrian crystalline basement is overlain by Cretaceous and Cenozoic deposits; carboniferous sedimentary complexes and mid-Mesozoic igneous rocks are known from its northern periphery [40]. On the modern tectonic reconstructions, this area looks like the edge of the huge Precambrian block [41]. Although an inventory of the geoheritage resources of this area is in progress, the “core” knowledge about them was summarized by Nebabina and Ruban [38].



Abrau is a relatively small area near Novorossiysk, which stretches between the Black Sea coast in the south and the northern shore of the Abrau Lake in the north (Figure 1). Geologically, it represents the western edge of the Greater Caucasus orogen dominated by Late Cretaceous and Paleocene turbiditic deposits [42]. Tectonically, this is an Alpine orogenic domain formed in the late Cenozoic [41,43]. The geoheritage resources of this area were characterized comprehensively by Ruban [39].



Mountainous Adygeya is a rather large area and popular tourist destination embracing the Belaya River watershed southward of Maykop (Figure 1). Geologically, it is dominated by Mesozoic sedimentary complexes (siliciclastic turbidites and carbonates), although Paleozoic igneous rocks and thick red-bed sequences as well as Precambrian metamorphic rocks are also known there [44]. The area represents the long-term evolution of active marine basins, which existed there in the Mesozoic [45,46], after which the area (together with the entire Greater Caucasus) experienced orogenic uplift [41,43]. The geoheritage resources and their current exploitation have been described in detail by Ruban et al. [14].



These three geoheritage-rich areas provide unique opportunities to comprehend a broad spectrum of geological phenomena (Table 1), as well as to learn about the geological history of the Russian South. The geosites of Mountainous Adygeya represent the active tectonic development of the territory from the Precambrian to the mid-Cretaceous, and they shed light on the Variscan and Cimmerian deformations and the Mesozoic Caucasian Sea [14]. The geosites of Abrau inform about the regional geological evolution at the Mesozoic–Cenozoic transition [38]. The geosites of Lower Don reflect the “passive” tectonic development of the northern part of the Russian South in the late Cenozoic [39]. Importantly, all three areas also represent modern geological processes and the Anthropocene themes.




3. Material and Methods


The material for this work has been collected during field works in all three geoheritage-rich areas of the Russian South presented in this work. Experience with organizing major research projects, geo-ecological conferences, and field educational campaigns for students from the Southern Federal University (Rostov-on-Don, Russia) has been helpful. The information has been obtained by observations, map-based measurements, and a search for some information available online. A part of this material has been collected to plan and realize geochemical investigations within the framework of the Strategic Academic Leadership Program of SFedU Priority-2030.



As explained above, the existing methodology for assessing geoheritage accessibility focuses on single geosites [22,23,24], and it cannot be employed for entire geoheritage-rich areas (indeed, it can be used for assessing individual geosites in these areas). A new approach has to be proposed; it requires finding the proper criteria and establishing the scoring system. Several starting points for the development of such an approach can be outlined (these are only the premises—the finally used criteria are explained below).



First, it is reasonable to link large-scale accessibility to transport infrastructure. Indeed, geoheritage can be interesting to hikers, but only very rare, occasional hikers with extraordinary skills would decide to reach a geoheritage-rich area from their permanent locations due to distances measured by dozens and hundreds of kilometers. Hiking opportunities are reasonable to consider, but only in the case of single geosites [24]. Second, accessibility depends on public transportation because not all people can use cars, and geoheritage-rich areas can be too remote for many drivers. Accessibility depends on the number of options for transportation, i.e., if visitors can reach a given area by plane, bus, train, and boat. Like in the case of geosite accessibility [23,24], outer and inner accessibility should be distinguished. The latter depends on the number of stops of public transport within a given area. However, to take into account the timetable of public transport would be challenging because different visitors would judge it differently, and collecting the related information is not always possible. Third, road infrastructure allowing travel to the area by car and travel within it should be taken into account.



Fourth, special attention should be paid to local services. In the case of geosites, the presence of a restaurant or hotel located near them is unimportant to their accessibility. However, their absence creates significant difficulty for visiting geoheritage-rich areas because one would either need to organize a very long, one-day trip, or be specially prepared for staying without any comfort for more than one day; indeed, such difficulties would complicate or prohibit visiting some areas. Local services are not restricted to accommodation and meals, but also include transport rental. Fifth, there are various specific conditions that limit the accessibility of areas. Particularly, these are linked to settlement pattern and visiting restrictions, which are as follows. It is reasonable to pay attention to the biggest available settlements and not population density because the opportunity to find services (for instance, any technical support) is higher in towns and cities, even if these are fewer than in small villages, or if they are numerous. Brilha [22] preferred to focus on population density; this was reasonable, as he paid attention to the other aspects of geosite management. As for restrictions, the influence of struggling for visit permissions and paying entrance fees was explained by Mikhailenko et al. [24], and this seems to be equally important to geosites and geoheritage-rich areas.



The criteria are summarized in Table 2. It should be added that the proposed approach aims at assessing only the large-scale accessibility of geoheritage-rich areas, not their general value. Thus, the number of employed criteria should be limited to only those most related to large-scale accessibility.



Finding the proper criteria should be followed by development of the scoring system, which means establishing grades for all criteria and ascribing scores. The latter should be done to make the total scores (sum of all scores) meaningful characteristics, allowing judgment about the true accessibility of geoheritage-rich areas. Different criteria should have different grades and receive different scores depending on their relative importance. Indeed, some conditions increase and the others decrease the accessibility, and the total scores should reflect the balance between them. The proposed grades and scores (Table 2) reflect the opportunities to access areas from outside. Finally, the sum of all scores allows attributing a given area to one general category of large-scale accessibility, i.e., it is established whether it is characterized by excellent, moderate, or limited accessibility (Table 2).




4. Results


The application of the proposed approach to the considered geoheritage-rich areas of the Russian South indicates their differences (Table 3). First, one should note the differences by external public transport. Lower Don corresponds to the densely urbanized area in which a city with a population exceeding one million people is located, namely, Rostov-on-Don. One can reach this area by many types of transport, and there are also various transport opportunities to make trips within it. The situation differs in Abrau and Mountainous Adygeya, which are chiefly accessible by bus. Airports, railway stations, and even ports (in the case of Abrau) are located not so far from these areas, but trips from them to the area require using either public buses or taxis. Moreover, public transportation is absent within Abrau and limited in Mountainous Adygeya. The state of road infrastructure is so that one can easily use their own car or take a local taxi to reach the geosites, although rental opportunities are restricted in two areas (Table 3).



In all three areas, there are many options for accommodation (Table 3). In Lower Don, there are hundreds of hotels, lodges, and hostels (not only in Rostov-on-Don, but also in its vicinity and other settlements). In Abrau, the choice is more limited, but some can be accommodated at the Limanchik camp of the Southern Federal University or several hotels and lodges in Abrau-Dyurso. In Mountainous Adygeya, the hotel industry experiences significant growth, with dozens of hotels and lodges available, including relatively remote places and even directly within forests. However, one should also note that the visitors of Mountainous Adygeya may face a challenge with finding places to dine (restaurants and cafes are not numerous, and even some luxurious hotels do not have them), although the situation is gradually improving.



Special attention should be paid to settlements (Table 3). As mentioned above, Lower Don is an urban area with two big cites, namely Rostov-on-Don and Taganrog, and several smaller towns, namely Bataysk, Novocherkassk, and Shakhty (Figure 1). In contrast, Abrau only hosts Abrau-Dyurso village, and Mountainous Adygeya hosts Kamennomostsky town and a few villages. Visitors of the two latter areas may be faced with limited services (for instance, if there is an urgent need for serious car maintenance). Another specific feature of Mountainous Adygeya is the common use of entrance fees. In this area, some geosites are situated in the Caucasian State Natural Biosphere Reserve, for which visitors are required to pay a fee. Moreover, access to such important attractions as Rufabgo Waterfalls and Khadzhokh Klamm also requires a fee.



Generally, the total scores imply that the Lower Don geoheritage-rich area has excellent large-scale accessibility, whereas Abrau and Mountainous Adygeya have moderate large-scale accessibility (Table 3). The difference between the former and two latter is significant. In particular, it is strongly determined by the differences in external public transportation. One should also note that Lower Don receives lower scores than the two other areas by none criterion (Table 3).




5. Discussion and Conclusions


The results of the present study reveal spatial heterogeneity of the Russian South by the large-scale accessibility of its geoheritage-rich areas. This heterogeneity can be explained by the trends of territorial development in recent years (particularly, with regard to settlement pattern and transport infrastructure), which influence the properties of geoheritage resources. Although the established values (Table 3) do not argue against good reasons for the exploitation of these resources for the purposes of science, education, and tourism [14,38,39], more efforts are required to exploit them fully in Abrau and Mountainous Adygeya. Surprisingly, Abrau is a part of the large recreational zone along the Black Sea coast, and Mountainous Adygeya itself is an important tourist destination. Their touristic infrastructure is developed well. However, it appears that the latter is not enough to determine large-scale accessibility of the areas.



Assessing the large-scale accessibility of geoheritage-rich areas seems to be important, not only for “purely” scientific needs, but also for developing policies at the national, regional, and municipal levels concerning geoheritage resources. These policies are necessary because the exploitation of these resources (particularly in the form of geotourism) may produce socio-economic benefits [14,47,48,49,50,51]. Geoheritage management and exploitation are too innovative and complex, and they are difficult to develop without attention and support from administrative authorities. Two principal directions for geoheritage policy developments can be proposed in light of the findings of this study. First, successful exploitation of the available geoheritage resources requires improvements in their large-scale accessibility and, particularly, attention to those parameters of the areas, for which low or zero scores have been specified (Table 3). Particularly, the internal public transportation needs better development in Abrau, and especially Mountainous Adygeya (taking into account its size). Second, the policies should focus on justifying territorial development programs and initiatives (including those related to tourism) to the desirable improvements in large-scale accessibility. If a given area is rich in geoheritage, this means its exploitation can be beneficial; therefore, it is reasonable to consider the actions facilitating this exploitation. For geotourism, the large-scale accessibility of geoheritage-rich areas is vital. However, it is similarly important for research and education. For instance, an advanced research project is currently underway at the Southern Federal University. It focuses on the use of some geoheritage objects of the Russian South for the purposes of geochemical investigations (with an emphasis on heavy metals, particularly, mercury). Indeed, its success depends strongly on the large-scale accessibility of Lower Don and Abrau. In Mountainous Adygeya, the limited opportunities to rent excursion buses challenges the organization of field educational campaigns for university students.



Geoheritage exploitation should aim at socio-economic benefits, but it must also be sustainable [12,13,52,53,54]. Increasing the large-distance accessibility of geoheritage-rich areas requires expanding transport infrastructure and other human interventions in natural landscapes. Additionally, to direct environmental impacts and landscape reorganizations, the related activities trigger aesthetic modifications and result in some pollution. Although large-scale accessibility is chiefly linked to infrastructural objects outside geoheritage-rich areas, the related environmental stress on surrounding areas cannot be ignored. Although addressing this challenge requires state-of-the-art solutions, it is necessary to stress that the geoheritage policy should take the noted issues into account. This is an additional argument for geoheritage management within large-scale territorial planning initiatives.



The decades-long observations imply that the three considered geoheritage-rich areas are the most demanded by visitors from Rostov-on-Don and less Krasnodar (Figure 3). This is unsurprising because these cities are important research and educational centers of the Russian South, and the universities within them, such as the Southern Federal University, have strong geoscience programs. If these observations are correct, one can wonder whether the distance between these cities and the geo-heritage-rich areas is also a factor of large-scale accessibility. In fact, larger distances require more time and funds for travel. However, such remoteness is relational, and it may change with time. It should be distinguished from the large-scale accessibility, which is a basic property not depending on the direction of visitor flows (Figure 3). The latter determines the very opportunity to reach the area and its geoheritage from the outside (including remote places), whereas remoteness is linked to the actual mode of exploitation of geoheritage resources of this area.



The criteria proposed in the present study for assessing the large-scale accessibility of geoheritage sites are objective and meaningful for all places irrespective of the socio-economical contexts. However, country-specific peculiarities should be noted and considered as possible limitations of the case studies. First, countries may differ by the number of car owners. Where this number is high, the need for public transportation is lower. Second, 50 km is a minor distance in Russia, and driving even 100 km to reach an airport or for accommodation is somewhat of a norm. However, the situation may differ significantly in smaller countries such as Hungary or Switzerland. Third, Russians prefer travelling by trains for large distances more readily than citizens of some other countries. These examples demonstrate that the proposed approach can be justified, taking into account the national contexts. Accessibility is a parameter that cannot be fully standardized because it strongly depends on people’s experiences, feelings, and personal resources [55,56,57]. This challenge is less significant in the case of geosite accessibility, which more strongly depends on the local parameters [24]. However, the presence of the noted challenge does not mean that large-scale accessibility should not be investigated. It seems to be a particularly important property of geoheritage-rich areas, determining the success exploiting their resources. The present study, although anchored into the Russian reality, offers a general vision and criteria of the large-scale accessibility, which seem to be common for all contexts.



The proposed approach deals with absolute measures of the large-scale accessibility of geoheritage-rich areas. However, this important property may also have a relational aspect. One can hypothesize that willingness to travel and readiness to pay in order to reach a given area increase together with the overall value of geoheritage; thus, more valuable areas become more “proximal” to visitors with regard to their mode of thinking. Although various arguments supporting or disproving this hypothesis can be offered, only highly specialized research would permit judgments of this relational accessibility, which is outside the scope of the present work.



Conclusively, a novel approach is proposed to assess the large-scale accessibility of three geoheritage-rich areas of the Russian South. It is established that one of them (Lower Don) is highly accessible, and two others (Abrau and Mountainous Adygeya) are moderately accessible. The principal opportunity for further research is linked to the development of methodological frameworks, allowing adaptation of the proposed approach to the different country-specific contexts. The other opportunity is developing the approach to be applicable to submarine and non-populated domains such as Antarctica. Finally, it will be reasonable to address the relative nature of accessibility with psychological experiments.
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Figure 1. Geographical location of the three considered geoheritage-rich areas. 
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Figure 2. Typical examples of geoheritage from the Russian South: Paleocene siliciclastic turbidites from Abrau (a), Late Jurassic carbonates from Mountainous Adygeya (b), and Miocene skeletal limestones from Lower Don (c). 
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Figure 3. Relative remoteness of the three considered geoheritage-rich areas. 






Figure 3. Relative remoteness of the three considered geoheritage-rich areas.



[image: Geosciences 12 00414 g003]







[image: Table] 





Table 1. Basic characteristics of the considered geoheritage-rich areas (compiled from [14,38,39]).
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Characteristics

	
Geoheritage-Rich Areas




	
Lower Don

	
Abrau

	
Mountainous Adygeya






	
Location (administrative affinity)

	
Rostov Region

	
Krasnodar Region

	
Republic of Adygeya and Krasnodar Region




	
Approximate size

	
>10,000 km2

	
300 km2

	
>2000 km2




	
Geographical domain

	
Hilly plain, alluvial plain, seashore

	
Low mountains, seashore

	
Low and high mountains




	
Dominating landscape

	
Steppe (grassland)

	
Deciduous forests

	
Deciduous, mixed, coniferous forests




	
Number of geosites

	
>20 (inventory in progress)

	
2

	
16




	
Dominance of geosites

	
Low

	
Moderate

	
Moderate




	
Number of geoheritage types

	
14

	
7

	
14




	
Selected attractive features

	
Neogene outcrops with fossils, mud lakes, coal waste heaps

	
Cretaceous–Paleogene outcrops with trace fossils, lakes

	
Permian–Cretaceous outcrops with fossils, Paleozoic granitoids, waterfalls




	
Use in geoscience research

	
Low

	
Moderate

	
High




	
Use in geoscience education

	
Moderate

	
High

	
High




	
Use in geotourism

	
Low

	
Low

	
Moderate




	
Biodiversity

	
Low

	
Low

	
High




	
Human intervention

	
High (urbanization)

	
Moderate (touristic infrastructure)

	
Moderate (touristic infrastructure)




	
Landscape aesthetic attractiveness

	
High

	
High

	
High




	
Typical geosite visitors

	
University students and lecturers

	
Researchers, university students, and lecturers

	
Researchers, university students, and lecturers; geology amateurs and other geotourists
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Table 2. Criteria for assessment of large-scale accessibility of geoheritage-rich areas.
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Criteria

	
Grades

	
Scores






	
External public transportation




	
Airport

	
Within area

	
10




	
<50 km from area

	
7




	
50–200 km from area

	
2




	

	
>200 km from area

	
0




	
Railway station

	
Within area

	
10




	
<50 km from area

	
7




	
50–200 km from area

	
2




	

	
>200 km from area

	
0




	
Bus station

	
Within area

	
10




	
<50 km from area

	
5




	
50–200 km from area

	
2




	

	
>200 km from area

	
0




	
Port

(river/lake/sea)

	
Within area

	
10




	
<50 km from area

	
5




	
50–200 km from area

	
2




	
>200 km from area

	
0




	
Internal public transportation




	
Minor stops of trains, buses, boats in area

	
Numerous

	
20




	
Few

	
10




	
Absent

	
0




	
Road infrastructure




	
Best available road to area

	
Principal (paved)

	
20




	
Secondary (paved)

	
15




	
Unpaved

	
5




	

	
Absent

	
0




	
Prevailed roads within area

	
Principal (paved)

	
20




	
Secondary (paved)

	
15




	
Unpaved

	
7




	
Absent

	
0




	
Local services




	
Accommodation

	
Wide choice (numerous hotels, lodges, camps of different quality) within area

	
30




	
Wide choice (numerous hotels, lodges, camps of different quality) <50 km from area

	
15




	
Limited choice (few hotels, lodges, camps offering elementary services) within area

	
15




	
Limited choice (few hotels, lodges, camps offering elementary services) <50 km from area

	
5




	

	
Absent

	
0




	
Car/boat rental

	
Within area

	
10




	
<50 km or too limited

	
5




	

	
>50 km or absent

	
0




	
Taxi

	
Within area

	
30




	
<50 km

	
15




	

	
>50 km or absent

	
0




	
Excursion bus rental

	
Within area

	
20




	
<50 km or too limited

	
5




	

	
>50 km or absent

	
0




	
Meals

	
Big choice (numerous restaurants and cafes) within area

	
30




	
Limited choice (few restaurants and cafes) within area

	
10




	
Absent

	
0




	
General setting




	
Maximum rank of settlements within area

	
City (population >0.2 mln)

	
30




	
Town (population <0.2 mln)

	
10




	
Village (population <5000)

	
5




	

	
absent

	
0




	
Seasonality in area

	
Unimportant for accessibility

	
50




	
Somewhat important for accessibility

	
25




	

	
Important for accessibility

	
5




	
Severe weather conditions in area

	
Rare (<1 event per year)

	
20




	
Common (1–5 events per year)

	
10




	

	
Frequent (>5 events per year)

	
0




	
Permissions for visiting area or its significant parts

	
Not required

	
15




	

	
Required

	
0




	
Fees/tickets for visiting area or its significant parts

	
Not required

	
15




	
Required

	
0




	
Grades of geoheritage-rich areas by their large-scale accessibility




	
CATEGORY

	
TOTAL SCORES




	
Excellent

	
251–350




	
Moderate

	
151–250




	
Limited

	
0–150
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Table 3. Scoring large-scale accessibility of the considered geoheritage-rich areas.
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Criteria

	
Geoheritage-Rich Areas




	
Lower Don

	
Abrau

	
Mountainous Adygeya






	
Airport

	
10

	
2

	
2




	
Railway station

	
10

	
7

	
2




	
Bus station

	
10

	
10

	
10




	
Port

	
10

	
5

	
0




	
Minor stops of trains, buses, boats in area

	
20

	
0

	
10




	
Best available road to area

	
20

	
15

	
20




	
Prevailed roads within area

	
15

	
7

	
15




	
Accommodation

	
30

	
30

	
30




	
Car/boat rental

	
10

	
5

	
0




	
Taxi

	
30

	
30

	
30




	
Excursion bus rental

	
20

	
5

	
5




	
Meals

	
30

	
30

	
10




	
Maximum rank of settlements within area

	
30

	
5

	
10




	
Seasonality in area

	
25

	
25

	
25




	
Severe weather conditions in area

	
10

	
10

	
10




	
Permissions (e.g., to natural reserves) to visit area or its significant parts

	
15

	
15

	
15




	
Fees/tickets for visiting area or its significant parts

	
15

	
15

	
0




	
TOTAL SCORES

	
310

	
216

	
194




	
Grade

	
Excellent

	
Moderate

	
Moderate
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