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Abstract

:

Most of the natural geomorphosites represent main attractions that have a high tourism potential and need great care in terms of their capitalization. The irrational tourism capitalization of the geomorphosites may lead to their degradation because of the lack of proper tourism infrastructure and the practice of random and uncontrolled tourism. The reintroduction in the tourism circuit of such geomorphological structures that have a high landscape and scientific value claims, first of all, the assessment of the current state of degradation and the drawing up of sustainable development proposals from a geomorphological point of view. This study deals mainly with the assessment of a geomorphosite (Grădina Zmeilor Geomorphosite, North-West Region, Romania), using a complex methodology, which is based on the identification of criteria influencing the tourism development of the geomorphosite, and their analysis by means of qualitative points given according to the impact of each criterion. A total of 17 criteria have been therefore identified. They are structured along four levels of analysis which are integrated in the form of spatial analysis based on weighted average, and highlight the overall value of the analysed geomorphosite. By implementing the methodology in the proposed research, a total value of 0.29 has been obtained in an interval between 0 and 1. This value underlines the high degree of degradation of the geomorphosite. The planning proposals have the main purpose of increasing the overall value of the geomorphosite by providing sustainability in its capitalization. To achieve this, proposals have been made to mitigate the shortcomings for a total of four criteria. The overall value of the geomorphosite has been recalculated, resulting a significant increase of the value (0.33), highlighting the impact of the implementation of these proposals in practice for the development of the geomorphosite and the increase of its level of tourism attractiveness. The introduction of this objective on the tourist map, following the application of the suggestions proposed in this paper, can lead to favorable economic development both at the local and regional level. This analysis model can also be applied to other geomorphists facing the problem of degradation and involution.
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1. Introduction


The last two decades have seen numerous studies made to identify, list and assess the components of natural [1,2,3,4,5,6] and cultural heritage, to develop evaluation methods in accordance with the regional development policies, adequate for their implementation at the local level [7]. The issue related to geomorphosites, components of natural and cultural heritage, is defined at global level by the presence of several difficulties in their assessment, taking into account the complexity of local and regional development policies, which do not all agree on the presumably common purpose—the conservation and preservation of these natural and cultural heritage elements for future generations.



The development of qualitative and quantitative assessment methods, that should highlight the scientific, cultural, aesthetic and socio-economic values of the investigated element, together with the management and protection of the geomorphosites within a legal framework [8,9], should be the main reference points of future approaches. Their as-assessment by using inadequate methods, leading to an improper inventory [10], should not be present in the areas of interest of geomorphic research.



The research areas which provide sources of information for the understanding of the geology, history, and even the manner in which the site came into existence, are usually considered part of the cultural heritage, but they are under a growing risk of partial damage, mainly due to their lack of protection and to anthropogenic activities [11,12].



The components of cultural heritage and geotourism complete one another because they, taken together, lead to a proper development of the investigated area, given that the area is picturesque (visually attractive), rich (in terms of landscape elements) and diverse in natural and man-made resources [13]. Complex landscapes are those which stir high levels of interest, both from the point of view of the resources provided, and of the story conveyed [14].



The study of geosites/geomorphosites may represent a considerable resource in the promotion and development of tourism and geo-educational activities [15]. Their research may be important from an economic perspective because they are attractive, and are perceived as such either individually or at the group level. As a result, geosites/geomophosites determine an increase of the impact of tourism and lead to local or regional economic development [16,17,18,19,20,21].



Many geosites/geomorphosites that are important from a scientific point of view have limited access, either because there is no access infrastructure, it is not compliant with the norms, or there is a low interest from the local or regional community. The interest of these communities for local tourism resources should be promoted and included within the research, together with information regarding geological, geo-morphological, biological, and ecological aspects, which allow for a better understanding of the Earth’s geological history [22]. The research of geosites/geomorphosites is considered to be an important step in the process of identification and conservation of natural heritage [23], which has become more and more significant internationally in the latest 20 years [6,24].



The research of the elements which make up the natural environment highlights the geographical aspects that are present in the study area: climate [25], geology [26,27,28,29], and hydrology [30,31], and which have a strong impact on the development of landforms [1,5,32,33]. Landform components, individually or integrated within landscapes, play an important part in the development of tourism activities, and may generate vulnerabilities by means of the associated geomorphological processes, leading to important changes at the landform level [34,35,36,37,38].



In the last decade, the investigations regarding geosites/geomorphosites have used diverse quantitative and qualitative methods, according to ideas based on the conservation, protection and use of geological/geomorphological heritage. These studies propose criteria for the classification and characterization of the researched geological heritage [39,40], the assessment of geomorphosite scientific quality [41], the classification of geomorphological sites according to their tourism value [42], the parameters for the inventory and evaluation of the geomorphosites [43], the assessment of geomorphosites by means of scientific and additional parameters [44], and the analysis of intrinsic qualities, as well as the usefulness potential of the studied geomorphosite [1], as well as taking into consideration the possible threats and providing solutions for a better protection [45], techniques for geomorphosite assessment [9], a quantitative method used for the evaluation of geotopes, which can also be used for the sustainable management and the conservation of geological heritage within the study area [46,47].



Based on sets of criteria and indicators for determining values of the analysed site [48], the purpose of using these methods is to facilitate the site assessment, so that the re-searcher may easily determine the aspects provided by the analysed landform, and then may perform a ranking of the sites and place them according to the importance and priority they have within the processes of research, planning and protection [49,50].



Geomorphosites have been approached since the 1990s. In time, many definitions of the term geomorphosite have been provided. Strasser et al. [51] and Grandgirard [52,53,54] consider this term to be any geological form which receives subjective value from the perspective of the researcher, whether a scientific, aesthetic, cultural-historical or economic one. Panizza [55] considered that geomorphosites represent the geomorphological assets of geological heritage to which certain values may be attributed. Later, he provided another definition, stating that geomorphosites represent landforms that have peculiar and significant geomorphological features that qualify them to be components of cultural heritage [56,57]. Reynard [58] considers that the scientific value of the geomorphosite is the main value, while all the other types of values are secondary values. The total amount of values represents the global value of the geomorphosite. Serrano and Trueba [59] define this term as being an essential element within protected natural areas that should be assessed both for its scientific value, and for its social and economic impact.



Geosites, like geomorphosites, represent those landforms that constitute elements of scientific, cultural, economic, historical, and socio-cultural diversity, and on which quantitative and qualitative evaluations can be made [60].



Nature conservation has become a subject of scientific interest since the 1970s [60], while geodiversity conservation has become a strategy of global importance since the 1990s, especially after the first international symposium for the conservation of cultural heritage [61]. Geodiversity addresses aspects related to natural geological and geomorphological elements and soil features [62]. Conservation programs, well-known at the international and national levels (UNESCO Cultural Heritage, Natura 2000 Program) [63], encompass the protection of the entire natural habitat, defined by the geographical and ecological conditions of the environment [64,65].



The geological strata present interest in the assessment of geosites/geomorphosites due to changes occurring in time as a result of the actions of geomorphological processes on rocks, but also due to human intervention. Changes lead to the appearance of negative aspects (vulnerabilities) within the analysed landform, which may determine the destruction of the site (risk), unless stopped by measures taken by specialists [12].



The inappropriate use of geomorphosites, without taking into account the degree to which it can be exploited, can lead to the intense and defining degradation of the site, leading to its total or almost total destruction. On the other hand, if it is exploited consciously, taking into account the limits to which the site can be exploited, benefits and positive results can be obtained.



The risk associated with these vulnerabilities is assessed according to the composition of the geological bedrock (which may contain rocks prone to degradation). Conglomerates and sandstones are associated with a moderate-to-high risk. Examples in this sense are some geomorphosites in Talassemtane National Park in Morocco [66], as well as the Italian protected landforms developed on conglomerates and sandstones, researched by I. Bollati [67], or the Grădina Zmeilor (Dragons’ Garden) geomorphosite (Almaş catchment, Sălaj County).



The main objective of this study is to perform an analysis on the Grădina Zmeilor geomorphosite, to identify and assess the vulnerabilities and risks associated with both geomorphological processes and tourism activities, and to propose measures for the protection and planning of the geomorphosite.



The paper has in view the implementation of infrastructure management and development plans to stop territorial problems and the involvement of local communities to intensify tourism activities, to increase the tourism attractiveness of the region, and therefore increase the flow of tourism.




2. Materials and Methods


2.1. Study Area


The Grădina Zmeilor geomorphosite is a protected natural area (category IV of the IUCN) of the geological and landscape type, being located approximately 700 m from the DN 1G road, located in the western part of the village of Gâlgăul Almașului, in Bălan com-mune, Sălaj county. The central geographic coordinates of the area are 47°12′15″ latitude N and 23°17′50″ longitude E. This tourist objective is highly important from a geomorphological point of view, thanks to the geological substrate on which it is developed, namely on sandstones and conglomerates. The strata with sedimentary rocks, with a wide extension in the area, are included in the “Almașului Valley Group”, which includes the “Sânmihai Strata”, “Chechiş Strata”, “Hida Strata” and others, all these stratotypes having their description originate in Sălaj, on Almaşului Valley. The strata are slightly inclined to the southeast (8–10°) towards the center of the Transylvanian Depression.



As a result of the tectonic movements in the Neocene, fissures and diaclase occurred within the rock packs, showing an orientation in two directions, one NW–SE, and another NE–SW [29,68,69]. These cracks have played an important role in terms of the evolution of the relief within the researched objective. The rock layers present a high vulnerability to destructive geomorphological processes (mass movements), but anthropogenic activities also have a strong impact as well (tourism activities, educational programs, and school field trips). In this context, there is a low development of tourism and leisure activities within the site or near it, which leads to deficient capitalization of an important natural tourism resource.



The analysed geomorphosite is very important at the regional level, and the geomorphosite is located approximately in a central position within the North-West Development Region of Romania, administratively within Sălaj County and Bălan commune (Figure 1).



The location of the analysed geomorphosite (Figure 2), close to the main road axes of territorial development, the Cluj-Napoca-Zalău axis and Hida-Jibou secondary axis [70], determines its high importance from the point of view of tourism, given the relative accessibility and the capacity of tourism flows.




2.2. Methodological Approach


The methodology used to perform this study combines prospection methods assisted by GIS [1,5,6,41,71] and methods for the assessment of a geomorphosite [72,73,74,75,76,77].



The proposed methodology is based on the scientific importance of the analysed landform, the manner of assessment and protection, the access infrastructure within the geomorphosite, the level of degradation and the typology of activities developed within the site.



The GIS methodology [41,77] allowed for the setting up of a morphometric database to analyse the landforms developed on sandstones and conglomerates, and to create maps [41]. The GIS techniques have been complemented by mapping performed with the total station for topographic measurements and photogrammetry methods based on the integration of images taken by DJI Phantom 4 drones. The database purchased for the creation of the three-dimensional model based on photogrammetry was purchased based on a single flight made on 25 March 2022.



The acquired data were processed in a GIS laboratory, providing the needed information for the projection of the geomorphosite evolution, the identification of vulnerable areas associated with risk processes, and 3D surveys that allowed the drawing up of morphotourist maps and of the proposals for tourism development to highlight the site and to achieve its sustainable development (Figure 3).



Spatial analysis was performed on four main levels which, integrated, underline the specificity and the degree of attractiveness of the analysed geomorphological site. The first level comprises the aspects concerning the geomorphological value of the site; the second level assesses the indicators showing the degree of use of the geomorphosite (landform), where vulnerabilities have been identified; the third level regards the level of protection of the site (conservation, sustainable development and educational aspects) [75]; while the restrictive features associated with the geomorphosite are analysed within the fourth level.



To determine a final value for each level, a formula was conceived, outlining the importance of each analysed and valorised criterion. Percentual values comprised between 0 and 100 were attributed and multiplied by the score of each analysed criterion. They have a high degree of subjectivity (according to the researcher’s level of perception and instruction), but allow for a better prioritization of the protection and conservation measures for the geomorphosite at the local and regional scale.



The method represents an essential instrument in the implementation of an updating system for the data regarding the evolution of the geomorphosite and of the natural area to which it belongs [78]. By means of this method, largely based on GIS spatial analysis, one may acquire specific spatial databases containing codified information, easy to interpret and integrate into spatial analysis models (risk processes and areas, landscape typology and dynamics, etc.), and may also be used as a source of information for the experts wishing to implement new management methods within the study area [76].



The technique is a crucial tool for implementing a system for updating data on the evolution of the geomorphosite and the natural area to which it belongs [79]. With the aid of this technique, which is largely based on GIS spatial analysis, one can obtain specific spatial databases with codified information that are simple to interpret and incorporate into spatial analysis models (risk processes and areas, landscape typology and dynamics, etc.). These databases can also be used as a source of information by experts looking to implement new management techniques within the study area [77].



The spatial analysis meant to integrate the criteria defining each level was performed according to the weighted average method, to stress the influence of each criterion in the process of defining the specificity of each analysed level. The weight of criteria within the levels, and of the levels within the final analysis, was established according to expert knowledge analysis and as a result of the statistical analysis of the answers received from questionnaires provided to tourists, to the population living in close proximity to the geomorphosite, and to specialists who performed investigations on similar geomorphosites in Romania.



To emphasize the impact of each criterion in the process of defining the specificity of each investigated level, the spatial analysis intended to integrate the criteria defining each level was carried out using the weighted average approach. The importance of each criterion within each level and each level within the final analysis was determined using expert knowledge analysis and statistical analysis of the responses to questionnaires given to tourists, residents living nearby the geomorphosite, and experts who had conducted research on Romanian geomorphosites with a similar geology.



The geomorphological value (Geo) was defined according to scientific (Sce), ecological (Eco), cultural (Cult), aesthetic and landscape (Est) criteria. These criteria were divided further into several subcriteria and have been ranked. They were assigned values between 0 and 1, where 0 is the lowest value and 1 is the highest. The scientific value was calculated according to integrity, representativity, genesis and rarity. The ecological value (importance) is divided into protection, fauna/flora, and endemic plants. The cultural value considered the aspects of religious importance and geohistorical and bibliographical importance. The aesthetic and landscape value was assessed according to the presence of panoramic viewpoints, chromatic contrasts, artistic importance and rarity.



Each criterion was assigned a weight according to its importance for the Grădina Zmeilor geomorphosite within this study. The scientific value had an importance of 10%, the ecological criterion received an importance of 30%, and the cultural impact had an importance of 15%, while the most important aspect was the aesthetic criterion, which was awarded a weight of 45%. The formula based on which the geomorphological value has been calculated is:


VGEO = (Sce × 0.10) + (Eco × 0.30) + (Cult × 0.15) + (Est × 0.45)/4,



(1)







The degree of use of the analysed geomorphosite is regarded according to the following aspects: visibility (Vis), accessibility (Acc), risk areas for tourism (Rsc), infrastructure (Inf), tourism flows (Tur), visiting intervals (H), and specific products (Prod). Visibility refers to the impact the geomorphosite has on neighbouring areas (settlements, main roads, other tourist attractions), accessibility concerns information on the existence of access routes (the typology of access routes) to the geomorphosite, as well as accessibility within the geomorphosite, including the evaluation of the types of vulnerabilities and risks for tourism (geomorphological, geological, climatic risks, and others).



Infrastructure concerns both the degree of development and the implementation of the landform (geomorphosite) in the tourism flows. It provides information regarding the approximate number of tourists located within the geomorphosite during visiting hours. The calculation method is based on the proposed formula, in which, apart from the values of the mentioned subcriteria, percentual values have been given according to the weight of the infrastructure element within the degree of use of the geomorphosite. For visibility, the given percentual value is 5%. Accessibility received 25%, while the typology of risks, as an essential element in this study, was awarded a percentage of 30%. Infrastructure received 20%, tourism flows 5%, visiting hours 5%, and specific products 10%. The formula that was used to determine the degree of use of the geomorphosite is:


VUTIL= (Vis × 0.05) + (Acc × 0.25) + (Rsc × 0.30) + (Inf × 0.20) + (Tur × 0.05) + (H × 0.05) + (Prod × 0.10)/7,



(2)







The third level refers to the level of protection of the site, considering aspects related to the socio-economic features of the region and the sustainable development (Dvl) of the geomorphosite, as well as information regarding the education of the participants/tourists (Edu) [75]. The existence of populated urban settlements, located close to the geomorphosite, represents a strong argument for visiting and for the development of a set of activities in its area (sports, hunting, nature lessons, scientific debates, etc.).



Sustainable development assumes the existence of management plans in progress or about to be applied, or the existence of development plans designed both for the geomorphosite and the surrounding areas [80,81,82]. The presence of environmental education aspects reveals the importance of the geomorphosite in developing educational activities within its area. The calculation formula is identical to the formulas used to compute the other analysed factors, and the percentages given to each analysed criterion were the following: the socio-economic features received a percentual value of 20%; sustainable development was an essential aspect of this study, and therefore it received a value of 65%; while the educational aspects received a value of 15%.


VMNG = (Eco × 0.20) + (Dvl × 0.65) + (Edu × 0.15)/3,



(3)







The fourth level of the geomorphosite has been considered by analysing the restrictive features, regarding aspects related to the vulnerability of the geomorphosite, the presence of risks, which may affect tourism activities, and the existing inaesthetic aspects. The calculation formula for the restrictive features is similar to the other three presented above. The percentages given to the restrictive criteria were the following: the geomorphosite vulnerability (mass movements, extreme meteorological phenomena, anthropogenic activities) received a percentual value of 30%, the presence of risks was a highly important criterion for this research and therefore received a value of 60%, while the percentage value of inaesthetic elements (degraded households, presence of waste) was 10%.


VAR = (Vul × 0.30) + (R × 0.60) + (IE × 0.10)/3,



(4)







The final formula to determine the total value of the analysed geomorphosite was created by adding up all the values analysed in the previous stages, which, in turn, would receive percentual values according to their importance within the study. The geomorphological value (VGEO) was given a value of 40%, the degree of use of the site (VUTIL) reached 30%, the management aspects (VMNG) received 10%, while the restrictive features (VAR) received a value of 20%.


VTOTAL = (VGEO × 0.40) + (VUTIL × 0.30) + (VMNG × 0.10) + (VAR × 0.20)/4,



(5)









3. Results


The quantitative and qualitative analysis of the Grădina Zmeilor geomorphosite, and of the whole area, highlighted the strengths of the researched site and the risk-generating vulnerabilities both for the geomorphosite and for the development of tourism activities.



The digital databases representing terrain morphometry are especially important when one wishes to perform an integrated analysis of the geomorphosites, both from the perspective of morphological restrictiveness, and from the perspective of the cost-benefit analysis, important in the general context of their promotion and rehabilitation. In this context, and taking into consideration that there are no digital databases that have a very good resolution for the studied geomorphosite, digital databases acquired on the basis of UAV methods were created in the first stage to allow a detailed morphometric analysis.



We believe that the method we propose in this work can be applied to other sites that are in the process of degradation, and that they can also be analyzed in the same way in order to establish the major problems they face, and of the adoption of the immediate and necessary measures to prevent the total degradation of the geomorphosite, so that later, for a good development of the objective (from a tourist point of view), sustainable development proposals can be suggested.



The main acquired databases were materialized in the DSM (Digital Surface Model), according to which we performed the morphological and morphometric (altitude and slope) analyses [83,84], as well as the digital cartography analysis (the orthophoto plan).



The equipment used to acquire the above-mentioned digital databases consists of the DJI Phantom 4 Pro drone, equipped with a photo/video camera of 20 MP, and complemented by the software products used for the management of the 354 images acquired on the basis of a singular flight plan, generated by using the Pix4Dcapture app, and the Agisoft software product for the integrated management of the images and the export of the final databases. As a consequence of the implementation of the specific UAV methodology to acquire the spatial databases, the final products were obtained—the DSM (Digital Surface Model), as a raster database having a 4.8 cm resolution, and the orthophoto plan having a 0.024 m resolution.



The representation and the analysis performed on the digital databases, focused on the raw databases (DSM), highlights the diversity of the landforms and the complexity of the Grădina Zmeilor tourist site (Figure 4).



As a result, the landforms created by erosion stand out. They are known as ”zmei” (a variety of dragons from Romanian folklore) by the local people, and mentioned as such in the scientific literature focused on tourism development in Romania. The geomorphological structures that most stand out are the ones resembling coiffed pyramids, which are the main tourist attractions. They have names given by the local people: the Captain and the Soldiers, Cleopatra’s Needle and the Soldier’s Daughter are in the northern part of the geomorphosite, the Dragon and the Dragoness are in the western part, while the set of three pyramids, known as Horea, Cloșca and Crișan, are in the central part.



The analysis of the slopes generated on the basis of the DSM highlights the same spatial structures, characterised by high and very high slope values (Figure 5), delineated by structures with low slope values. Therefore, the structures in the shape of coiffed pyramids clearly stand out, as they are characterised by steep and very steep slopes, while there is an opportunity to design the space in between them in various proper ways for tourism, from the creation of visiting trails to the layout of leisure tourism infrastructure (access stairs, zip lines, etc.).



The inventory list consists of three parts. In the first part, we performed an analysis of the geomorphological value, made up of several categories: scientific, ecological, cultural and aesthetic interest. These categories are divided into subcategories, by means of which we selected the essential aspects for the analysis. Each category has been analysed according to five criteria, which were assigned values between 0 and 1, where 0 is negative and the lowest value, while 1 is positive and the highest value. The analysis was partly subjective, because the mental and sentimental perception of the geomorphosite was influenced by the researcher’s degree of instruction and experience in the field [41].



The scientific interest (Sce) (Table 1), totalling 3.50 points, concerns aspects related to the integrity, representativity, genesis and rarity of the analysed landform. The integrity of the Grădina Zmeilor geomorphosite was assessed as in the proportion of 70%, because geomorphological, meteo-climatic and anthropogenic processes have had a negative impact on the geomorphosite, generating a degradation of the existing forms. The value given to this criterion of analysis was 0.75. In terms of the representativity the geomorphosite has at the local, regional and national scale, the value was 1, mainly due to the composition of the geological strata (sandstones and conglomerates), modelled in an environment that has daily and seasonal variations of temperature and precipitation. The geomorphosite is ranked among the category of objectives of interest, also because of the geological composition, this time in terms of genesis and bedrock (lithology), so the given value was 1. Regarding the genesis of Grădina Zmeilor, geological, climatic, hydrological, geomorphological, biotic (and implicitly anthropogenic) factors have been involved. It is a geomorphosite of national interest, and therefore it received 0.75 points.



The ecological interest (Eco) (Table 2) of the analysed geomorphosite was assessed as having a score of 1.25. The geomorphosite is on the list of nationally-relevant objectives as a protected natural area (IUCN category IV), reaching a level of protection between 50% and 70%, and therefore received a score of 0.75. It stands out due to the cyclopic forms, their manner of formation, providing the tourist with an articulated landscape, with fauna and flora specific to the deciduous forests (sessile oak, Turkey oak, hornbeam, blackthorn, dog rose, cornel, etc.), so the given value was 0.25. Access is possible for the public, including pets, but also for wild animals (foxes, wild boars, rabbits, etc.). There are no areas closed to the public, while routes have been designed in between the cyclopic forms and even in between the forests within the geomorphosite. A score of 1 was given by adding the score of the level of protection of 50–70% (0.75) and the score of the vegetal and animal component (0.25). The geomorphosite does not comprise endemic floristic or faunistic elements. The vegetation is made up mostly of common forest associations, specific to deciduous forests, including species of Quercus and Carpinus [83]. The fauna is made up of common animals, such as lizards, rodents (squirrels) and birds. This category received a score of 0.25, which corresponds to the presence of less important vegetal associations and common animals. Endemic plants (Calluna vulgaris) have been identified sporadically [85], and therefore this aspect received a value of 0.25.



The cultural interest (Cult) (Table 3) underlines the importance of the geomorphosite from religious, geohistorical, artistic and literary perspectives (0.75). The religious im-portance of Grădinii Zmeilor received 0 points because there are no religious buildings. The geohistorical importance of the geomorphosite is provided by its major geological interest (its age belonging to the Neogene, more precisely to the Miocene, 24 to 14 million years ago) and not by its historical relevance, as no historical event has been known to take place within its area. The value provided is therefore 0.50. Bibliographical im-portance presents the low value of 0.25, because this geomorphosite is only promoted in volumes of national conferences [86], scientific papers in national journals [68], and books [29,87], and is not part of the school curricula. However, it represents an example of the evolution of landforms developed on sandstones and conglomerates, which might be useful for the geomorphological preparation of geography students.



The aesthetic and landscape interest (Est) (Table 4) mainly concerns the criteria related to the presence of panoramic viewpoints and the chromatic contrast. In terms of panoramic viewpoints, there are three such viewpoints within the geomorphosite, and therefore a value of 0.75 was given. The chromatic contrast differs from season to season. In winter, the landforms have a leaden colour, and they are covered by snow or represent a colourful spot in between the snow-covered hills. In early spring, the forms are yellow-greyish, due to the high amount of rainfall, while the vegetation is in the full process of covering the soil (raw green). In summer, the surroundings are intensely green, while the landforms are highlighted by the powerful sunshine, in a yellow-greenish colour, creating a spectacular landscape. In autumn, when the leaves of the trees have all sorts of colours, and the hills are also covered by different colours, the landforms keep a grey-brownish colour, integrating into the authentical autumn landscape.



The aspects presented allowed for a value of 0.50, representing a medium chromatic contrast, which is common for other geomorphosites because this does not have a specific impact on Grădina Zmeilor. Grădina Zmeilor presents a regional interest, as it is not much promoted nation-wide, although it was the subject of two TV documentaries performed with the participation of geography teachers, and was also visited by university students from Cluj-Napoca and Iași. The posts on media channels prove a certain scientific interest in this geomorphosite, but these posts do not especially highlight its artistic importance. There were about 5 to 10 posts found and a score of 0.25 was given. The total score for this analysed criterion is 1.5.



The geomorphological value (VGEO), calculated according to the proposed formula, is 0.37. The analysis of the value for the degree of use of the Grădina Zmeilor geomorphosite, based on the criteria and subcriteria provided in the inventory list of the geomorphosite (Table 5), stipulates aspects that allow for the capitalization of the geomorphosite: visibility, accessibility, risk typology, infrastructure, tourism flows, visiting hours and specific products.



The Grădina Zmeilor geomorphosite is visible from a distance larger than 1 km. The score given for this aspect is therefore 0.25. The access to the site is by means of a modernized branch of the main access road, leading to the base of the site. The value given for accessibility is 1, due to the existence of a main road reaching the limit of the site. The risks associated with visits to the geomorphosite are mainly related to meteorological phenomena (heavy rain, frost and defrost, hails, windstorms, thunderstorms), and geomorphological processes (surface runoff, ravinement, mass movements). The technological risks are provided by the high number of cars reaching the limits of the geomorphosite. They are considered to be a pollution source for the existing vegetation and for the tourists. The human component (the resident population and the tourists) also generates waste within the site (plastic bags, empty tins, plastic containers, etc.). This criterion received a value of 1.



The existing infrastructure, both at the entrance to the site, and within the site, is marked by insufficient facilities for the support of tourism activities, visits and leisure. At the limits of the site, there is a parking lot for 20 cars, and a garbage can is at the entrance to the site. There are five garbage cans within the site, and an old-style toilet (latrine). There is a gravel road leading to the panoramic viewpoints, and stairs are used to climb to the viewpoints. The stairs are partly cemented, while a number of them (no more than 10) are made of wood. A gazebo stands near the first panoramic viewpoint. Apart from these, there are signs bearing the name of some of the formations (Cleopatra’s Needle, the Soldier, for example). The value given for this criterion is 0.25.



The recorded tourism flows are between 51 and 100 tourists daily, taking into consideration Saturdays and Sundays. A survey was performed among the people met at the site, and it was discovered that most of these people considered that a single visit to this attraction was enough from their point of view. Therefore, a score of 0.25 was given for this criterion. An important aspect of visiting this attraction is the presence of a modern infrastructure, which may encourage tourists to visit again and to attract new tourists. Therefore, the existence of a higher number of tourists visiting this spectacular site may lead to further tourism development. Grădina Zmeilor may be visited at any time because there are no visiting hours, and so the given value is 1. In terms of specific products, the tourism product is the main and most important product of this site. This aspect is therefore classified within the range of 1 to 3 specific extant products. The value provided for this aspect is 0.25.



As in the case of the geomorphological value, the formula to compute the degree of use is the same, providing a weight to each of the criteria according to its importance and relevance for this study. The computed total value of the degree of use of the geomorphosite is 0.19.



The third level of assessment is provided by the managerial aspects (VMNG) (Table 6). These aspects were evaluated by means of criteria related to the degree of conservation, sustainable development and the typology of educational activities.



The values given to the managerial aspects highlight the occasional interest of tourists to visit this geomorphosite. The socio-economic features of the region reveal that there are urban areas and cities of more than 50,000 inhabitants located at a distance of 35 km or more (Zalău, Cluj-Napoca). The score given for this criterion is 0.75.



The Grădina Zmeilor geomorphosite is a protected natural area, included in the IUCN category IV, and is part of the Natura 2000 protection projects concerning natural components. The score provided for the criterion approaching sustainable development, based on the presence of this site in protection projects, is 0.75.



Although this site is very important for various reasons (the way in which it was formed, the geomorphological processes, the action of external factors and their impact on the site) and arouses interest, very few educational activities related to it are organized. Field trips to visit the site are organized by school teachers, taking pupils to the site within school projects entitled ‘Different school’. Therefore, this criterion was provided with a score of 0.25. Applying the computational formula to determine the total value of the managerial aspects assessed in this stage, a total of 0.22 was obtained.



The fourth level of assessment approaches the restrictive aspects (Table 7) of the geomorphosite. The analysed elements highlight the vulnerabilities of the geomorphosite, the exposure to risks, the presence of risks affecting the development of tourism activities within the site, and the presence of inaesthetic elements.



The vulnerability to risks identified within the Grădina Zmeilor geomorphosite consists of the presence of natural processes, which, in time, have affected and will affect the site, leading to a partial destruction of the site. Apart from the natural processes acting within the geomorphosite, anthropogenic activities also have a negative impact on the geomorphosite. Grazing and agricultural activities in the area near the geomorphosite, together with natural processes (the emergence of landslides, and of soil erosion) affect the analysed landforms. The partial destruction of the geomorphosite due to these processes (which occur in the surroundings of Grădina Zmeilor as well) has an impact on the development of tourism activities, and may lead to the end and disappearance of the existing tourism phenomenon at a local and even regional scale. The value given to this criterion is 0.50.



The presence of risks which may affect the development of tourism activities may be considered a local, regional or national problem. Within the Grădina Zmeilor geomorphosite, these risks emerge because of the degradation of the forms as a result of geomorphological processes, physical and chemical processes, and also climatic phenomena. The infiltration of water in the geological bedrock may lead to the emergence of erosion, to surface runoff, which may in time determine the destruction of the formations, and in the worst case it may lead to collapse, which generates a very high risk for the development of tourism activities. The score given to this criterion is 0.50.



The criterion related to the presence of inaesthetic elements received a score of 0.75. In our opinion, the presence of waste is an aspect of interest, because it represents a degrading factor for the vegetation. In terms of the hygiene rules that every tourist should learn to respect and comply with, the results are rather desolate. The site has an untidy look, and therefore the image presented to the potential new tourist reduces its importance. The total value of the restrictive aspects, resulted from applying the proposed formula, is 0.17.



The integrated assessment of the analysed geomorphosite according to the considered criteria has been performed by integrating the criteria on the basis of the average weighted equation to determine the degree of impact of the analysed territory in the general territorial context.



The equation used to integrate the four levels with their associated criteria is as follows:


VTOTAL = (VGEO × 0,40) + (VUTIL × 0,30) + (VMNG × 0,10) + (VAR × 0,20)/4,



(6)







The total value resulting from the assessment, according to the analysed criteria and acquired by applying the above-mentioned formula, is 1.16. This highlights the low tourism potential of the analysed site. The tourism potential resulting from the implemented formula is influenced by the managerial aspects, which highlight the lack of interest of those responsible for this geomorphosite. The absence of a modern infrastructure is considered to be a negative factor in attracting tourists. The restrictive features underline the presence of natural processes generating risks and vulnerabilities within the geomorphosite, aspects that have a negative impact on the landforms, but also on the development of tourism. All these lead to the conclusion that an intervention on the site with monitoring, planning and promotion methods might increase the impact of the geomorphosite both from the point of view of its economic and tourism capitalization, and the development of the surrounding areas.




4. Discussion


The increase of the impact of the analysed geomorphosite in a territorial context supposes first the design of a tourist route centred on the Grădina Zmeilor geomorphosite. This route would determine a general economic development, concerning both the local and regional infrastructure, as well as a specific development of the entire site [80,88,89]. In this way, the negative effect of the infrastructure would be partly compensated by the creation of modern infrastructure both within the site and at the entrance of the site, resulting in an increase of the tourism flow [80,90,91].



The proposed tourism route has its starting point in Cluj-Napoca City, the main centre of economic development in the North-West Region, where the analysed site is also located. The proposed tourism route is based on the general subject of geomorphological structures on sandstones and conglomerates and has the main purpose of getting tourists acquainted with the structures identified at the Grădina Zmeilor geomorphosite. Therefore, two intermediate attractions have been included, Stânca Dracului (Devils’ Rock) and Stanii Clițului (Cliț Cliffs). These tourist attractions do not have any sort of tourism infrastructure, but there is easy access to them, stress being laid on structure and form, without details related to their impact on tourism in the region.



Stânca Dracului is not a major tourist attraction, but it may represent an introductory element concerning the landforms created on sandstones and conglomerates, as well as an introduction to the local legends regarding these formations.



The second attraction is also the main objective of the tourism route, represented by the Grădina Zmeilor geomorphosite. The integration of the Grădina Zmeilor geomorphosite as the central point of the tourism route has the main purpose of attracting tourists in the study area both for a visit to the site, but also for leisure and gastronomic reasons. To satisfy these demands, and to develop the geomorphosite directly, the main proposal is to develop related tourism services in the immediate neighbourhood of the geomorphosite. The main tourism facility that is proposed (and does not yet exist) is the building of a restaurant providing traditional food near the entrance to the site, to become an attraction in itself, related to the site. Every tourist, after visiting other attractions, after a long journey by car, or coming just to visit the site, may have the opportunity to dine at the restaurant at the base of the geomorphosite. This restaurant should be able to serve traditional meals, including those specific to the commune or the village nearby, with products made also by the local inhabitants.



Another related aspect of tourism infrastructure is represented by the creation of a leisure park near the site, having mainly in view the children visiting the analysed geomorphosite (Figure 6). The development of tourism infrastructure may lead to the attraction of a higher number of tourists travelling in collective or individual vehicles. Therefore, the building of a modern parking lot is absolutely necessary. It should also include facilities for caravanning and for loading electric cars.



Another development proposal concerns the inner part of the attraction, by creating a modern infrastructure to mitigate the negative effects caused by its absence. The development ideas are related to the existing panoramic viewpoints, where relaxation areas should be designed, informative signs should be placed, and potentially dangerous areas should be clearly delineated. Additionally, small panoramic coffee shops may be built, allowing the tourist to admire the specific landscape of this geomorphosite in any season. To mitigate the negative effects of the lack of facilities and to develop aspects related to entertainment, a zip line is proposed to be built within the site. The starting point of the zip line should be planned on the upper plateau (considered as a panoramic viewpoint), while the arrival point should be located near the entertainment park (Figure 6).



An important proposal for the development of the analysed geomorphosite is the consolidation of the current visiting trails and the design of new visiting trails so that the direct impact on the geomorphosite is minimal. A number of two trails may be designed within the geomorphosite, each having a different degree of difficulty (Panoramic Circuit, Zmei or Dragons’ Circuit). The less difficult trail is represented by the Zmei or Dragons’ Circuit, which would provide visitors with the opportunity to walk through the coiffed pyramids along a themed route that has no steep slopes and may be accessed easily by tourists regardless of their age or difficulty in moving around.



The more difficult trail is represented by the Panoramic Circuit, whose starting point is in the parking lot near the entrance to Grădina Zmeilor. It continues on the northern slope, allowing for a panoramic route above the geomorphosite and its neighbouring areas. Half of the distance is characterised by medium and high slopes, but the difficulty is diminished by the sectors where stairs are provided to access the proposed infrastructure (of the coffee corner type) and by the possibility of shortcuts by using the zip line.



Stanii Clițului (Cliț Cliff) is a rocky cliff which extends for a few kilometres, and it is another intermediate tourist attraction within the proposed route. It has a diverse chromaticity, providing an amazing landscape. As a result, it is an interesting tourist attraction because of the landscape, the composition of the geological bedrock and the processes that contributed to its formation, but also due to the existing vegetation together with the colours of the geological strata.



The tourism route continues with a short visit to the Porolissum Roman Camp, and then tourists return to the starting point, Cluj-Napoca City. The entire tourism route is 222 km long, and is centred on the geomorphosite which is the object of this study. The approximate time spent visiting and developing other tourism activities in the central point of the attraction, the Grădina Zmeilor geomorphosite, is about 4 to 5 h.



The integrated analysis of the criteria, computed again as a result of the implementation of the development proposals for the geomorphosite, would determine an increase of the total value of the geomorphosite, from 0.29 calculated initially, to 0.33, highlighting the usefulness of the proposals. The intervention in terms of development proposals has been made only regarding the main criteria and those related to tourism within the geomorphosite (Table 8). Development proposals regarding the other criteria should also be made, so that the total value of the geomorphosite would increase even further, and the site’s value further increases, so as to become a tourist attraction at the regional level.



The present study is based on the point analysis of a geomorphosite of local-regional importance.



The presented analysis method involves some limitations from the point of view of the analysis based on the weighted average of the integration of the elements that define or highlight the quality of the analyzed geomorphosite. The involvement in the analysis of all the elements presented can be supported in other analyses for similar sites, but the weights of importance used in the integration of the components will undergo changes depending on the local, regional or national impact of the site that will be analyzed. The limitations are highlighted both by the non-existence of numerical and spatial databases that contribute to the realization of the studies, as well as by the subjective perception of tourists related to a certain site.



Regarding the restrictiveness induced for the creation of the three-dimensional databases, it should be highlighted that national and international legislation imposes restrictions on the use of UAV equipment in certain areas. In the present case, the analyzed site is not in the protection zone for drone flight, thus there is no limitation from this point of view, allowing the easy creation of high-resolution 3D spatial databases.




5. Conclusions


The main purpose of this study is the wish to reintroduce the Grădina Zmeilor geomorphosite into the tourism circuit, as the result of a concrete assessment performed by means of a complex methodology, combining prospection methods assisted by GIS, and assessment methods of a geomorphosite. The GIS techniques have been complemented by mapping performed with the total station for topographic measurements and photogrammetry methods based on the integration of images taken by DJIPHANTOM4 drones.



The assessment has been performed by means of 17 criteria, structured into four levels of analysis, and evaluated by means of qualitative scores given according to their importance. Integrated, they shed light on the specificity, the degree of attractiveness, and the negative aspects currently affecting the geomorphosite. The total value obtained as a result of this analysis has been acquired by means of weighted average, considering percentual values between 0 and 100 that have been attributed according to the researcher’s subjective perception and multiplying them by the score of each analysed criterion.



Due to the formation and the geological substratum that was the basis for the appearance of the real garden, it can be placed at the top of the tourist attractions of major interest in Romania. In order for the tourism phenomenon to be sustainable, but at the same time sustainable for the area where the objective is carried out, and even for the objective itself, it is necessary, first of all, to carry out a detailed inventory analysis of the objective through which to highlight the points of strengths and weaknesses of the geomorphosite. They must be divided in such a way that both aspects of scientific interest and aspects of socio-cultural interest are analyzed.



Following this analysis, and following the results obtained, the second important step consists in the proposal of development plans/ideas with the help of which the researched site will be placed on the map of the tourist attractions as a central point within tourist circuits, leading to the attraction of a large number of tourists. The high tourist flow will lead to both local and regional economic development.



To increase the impact of the Grădina Zmeilor geomorphosite at the territorial level, it is necessary to introduce it as a central point in tourism routes. The rehabilitation and rational capitalization of this site may lead to economic development at local and regional scale by attracting more tourists, and therefore more capital gained. This is a representative study, as it may be applied in assessing other tourism attractions, no matter the geological bedrock on which they are developed.
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Figure 1. The territorial location of the Grădina Zmeilor geomorphosite. 
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Figure 2. (A) Panoramic view, (B) Horea, Cloșca and Crișan, Acul Cleopatrei, (C) Turnuri. (D) Zmeul and Zmeoaica. 
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Figure 3. Methodological flowchart. 
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Figure 4. Digital surface model of the Grădina Zmeilor geomorphosite (where: 1—Zmeul and Zmeoaica, 2—Horea, Cloșca and Crișan, 3—Acul Cleopatrei, 4—Fata Cătanei, 5—Căpitanul and Soldații). 
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Figure 5. Slope Map of the Grădina Zmeilor geomorphosite (where: 1—Zmeul and Zmeoaica, 2—Horea, Cloșca and Crișan, 3—Acul Cleopatrei, 4—Fata Cătanei, 5—Căpitanul and Soldații). 






Figure 5. Slope Map of the Grădina Zmeilor geomorphosite (where: 1—Zmeul and Zmeoaica, 2—Horea, Cloșca and Crișan, 3—Acul Cleopatrei, 4—Fata Cătanei, 5—Căpitanul and Soldații).



[image: Applsci 12 09816 g005]







[image: Applsci 12 09816 g006 550] 





Figure 6. The proposed tourist infrastructure for the Grădina Zmeilor geomorphosite. 
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Table 1. Geomorphological value—the scientific criterion (Sce).
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Scientific Criterion (Sce)

	
Subcriteria

	
Score

	
Given Value






	
Integrity (Intg)

	
Site destroyed

	
0

	
0.75




	
Low integrity

	
0.25




	
Medium integrity

	
0.50




	
Integrity up to 70%

	
0.75




	
Unaffected

	
1




	
Representativity (Re)

	
Presence of vegetation

	
0

	
1




	
Presence of conglomerates

	
0.25




	
Presence of sandstones

	
0.50




	
Presence of geomorphological processes

	
0.75




	
Composition of the geological bedrock

	
1




	
Genesis (G)

	
Common genesis

	
0

	
1




	
Genesis involving a single factor

	
0.25




	
Genesis involving three factors

	
0.50




	
Genesis involving five morphogenetic factors

	
0.75




	
Genesis involving more than five morphogenetic factors

	
1




	
Rarity (Rar)

	
Common site

	
0

	
0.75




	
Site of local interest

	
0.25




	
Site of regional interest

	
0.50




	
Site of national interest

	
0.75




	
Site of international interest

	
1
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Table 2. Geomorphological value—the ecological criterion (Eco).
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Ecological Criterion (Eco)

	
Subcriteria

	
Score

	
Given Value






	
Protection (P)

	
Lack of protection 0%

	
0

	
0.75




	
Site with a protection of 0–30%

	
0.25




	
Site with a protection of 30–50%

	
0.50




	
Site with a protection of 50–70%

	
0.75




	
Site entirely protected > 70%

	
1




	
Fauna/Flora (F)

	
Affected biotope

	
0

	
0.25




	
Presence of less important vegetal associations and of common animals

	
0.25




	
Presence of important vegetal associations and of forest animals

	
0.50




	
Rare faunistic and floristic biotope

	
0.75




	
Presence of endemic plants and rare animals

	
1




	
Endemic plants (PE)

	
Lack of endemic plants

	
0

	
0.25




	
Endemic plants sporadically identified

	
0.25




	
Endemic plants identified only in the study area

	
0.50




	
Endemic plants specific to the landforms

	
0.75




	
Protected endemic plants

	
1
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Table 3. Geomorphological value—the cultural criterion (Cult).
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Cultural Criterion (Cult)

	
Subcriteria

	
Score

	
Given Value






	
Religious importance (RI)

	
Lack of religious buildings

	
0

	
0




	
Presence of churches

	
0.25




	
Presence of monasteries

	
0.50




	
Presence of cathedrals

	
0.75




	
Presence of religious buildings and attractions

	
1




	
Geohistorical importance (GI)

	
No importance

	
0

	
0.50




	
Site of minor interest (geologically and historically)

	
0.25




	
Site of major interest (geologically)

	
0.50




	
Site of major interest geologically and historically

	
0.75




	
Prehistoric site

	
1




	
Bibliographical importance (BI)

	
No importance

	
0

	
0.25




	
Presence in books, studies

	
0.25




	
Presence in the university curricula

	
0.50




	
Presence in the high school curricula

	
0.75




	
Presence in the school study curricula

	
1











[image: Table] 





Table 4. Geomorphological value—the esthetic and landscape criterion (Est).
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Esthetic and Landscape Criterion (Est)

	
Subcriteria

	
Score

	
Given Value






	
Panoramic viewpoints (PV)

	
No panoramic viewpoints

	
0

	
0.75




	
One panoramic viewpoint

	
0.25




	
Two panoramic viewpoints

	
0.50




	
Three panoramic viewpoints

	
0.75




	
More than five panoramic viewpoints

	
1




	
Chromatic contrast (C)

	
No chromaticity

	
0

	
0.50




	
Unimportant chromatic contrast

	
0.25




	
Medium chromatic contrast

	
0.50




	
High chromatic contrast

	
0.75




	
Intense chromatic contrast

	
1




	
Artistic importance (ART)

	
No artistic importance

	
0

	
0.25




	
Present in 5-10 media presentations

	
0.25




	
Present in 10-15 media presentations

	
0.50




	
Present in more than 20 media presentations

	
0.75




	
Presence of the site in an art opera

	
1
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Table 5. The degree of use (VUTIL).
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Assessed Criterion

	
Subcriteria

	
Score

	
Given Value






	
Visibility (VIS)

	
Visible from a distance of less than 1 km

	
0

	
0.25




	
Visible from a distance of 1 km

	
0.25




	
Visible from a distance of 3 km

	
0.50




	
Visible from a distance of 5 km

	
0.75




	
Visible from a distance of more than 10 km

	
1




	
Accessibility (ACC)

	
Lack of any access road to the site

	
0

	
1




	
Presence of a road more than 1 km from the site

	
0.25




	
Presence of a road at 1 km from the site

	
0.50




	
Presence of a road to less than 500 m from the entrance to the site

	
0.75




	
Presence of a road directly to the entrance to the site

	
1




	
Risk typology (RSC)

	
Technological risk

	
0

	
1




	
Climatic risk

	
0.25




	
Geological risk

	
0.50




	
Geomorphological risk

	
0.75




	
All of the above

	
1




	
Infrastructure (INF)

	
Poor facilities

	
0

	
0.25




	
Facilities at the periphery of the site

	
0.25




	
Modern facilities within the site

	
0.50




	
Facilities and services both at the entrance and within the site

	
0.75




	
Modern infrastructure both along the access routes, and within the site and in its surroundings

	
1




	
Tourist flows (TUR)

	
Between 0 and 50 tourists/day

	
0

	
0.25




	
Between 51 and 100 tourists/day

	
0.25




	
Between 101 and 150 tourists/day

	
0.50




	
Between 151 and 200 tourists/day

	
0.75




	
More than 200 tourists/day

	
1




	
Visiting hours (H)

	
Between 10.00 and 14.00

	
0

	
1




	
Between 10.00 and 16.00

	
0.25




	
Between 10.00 and 18.00

	
0.50




	
Between 10.00 and 20.00

	
0.75




	
No visiting hours (visit possible at any time)

	
1




	
Specific products (PROD)

	
No specific products

	
0

	
0.25




	
Between 1 and 3 specific products

	
0.25




	
Between 3 and 6 specific products

	
0.50




	
Between 6 and 10 specific products

	
0.75




	
More than 10 specific products

	
1
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Table 6. Managerial aspects (VMNG).
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Assessed Criterion

	
Subcriteria

	
Score

	
Given Value






	
Socio-economic features of the region (ECO)

	
Towns under 10,000 inhabitants located at a distance of less than 35 km

	
0

	
0.75




	
Towns of 15,000 inhabitants located at a distance of more than 35 km

	
0.25




	
Towns of 25,000 inhabitants located at a distance of more than 35 km

	
0.50




	
Towns of 50,000 inhabitants located at a distance of more than 35 km

	
0.75




	
Cities of more than 100,000 inhabitants located at a distance of more than 35 km

	
1




	
Sustainable development (DEV)

	
Site is missing from managerial projects

	
0

	
0.75




	
Site is present in one development project

	
0.25




	
Site is present in two-three development projects

	
0.50




	
Site is present in protection projects

	
0.75




	
Site completely protected by law and closed for public

	
1




	
Educational activities (EDU)

	
No educational activities performed

	
0

	
0.25




	
Presence of school field trips

	
0.25




	
Presence of routes dedicated to pupils

	
0.50




	
Performance of school-related festivities

	
0.75




	
Performance of numerous educational activities

	
1
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Table 7. The analysis of restrictive features (VAR).
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Assessed Criterion

	
Subcriteria

	
Score

	
Given Value






	
Vulnerability to risks (VUL)

	
The site is totally destroyed

	
0

	
0.50




	
The site has vulnerabilities but it is not affected

	
0.25




	
The vulnerabilities affect the site in a proportion of 50%

	
0.50




	
The site is partly destroyed

	
0.75




	
The site has no vulnerabilities

	
1




	
Presence of risks that may affect tourism activities (R)

	
Risk of total destruction for the site

	
0

	
0.50




	
Risk of landslides

	
0.25




	
Risk of degradation of formations

	
0.50




	
Risk of collapse of formations

	
0.75




	
Lack of risks

	
1




	
Inaesthetic elements (IE)

	
Presence of industrial units and infrastructures

	
0

	
0.75




	
Natural inaesthetic elements

	
0.25




	
Degraded households

	
0.50




	
Presence of waste

	
0.75




	
Lack of inaesthetic elements

	
1
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Table 8. Reassessment of the criteria as a result of proposals.
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	Assessed Criterion
	Initially Assessed Subcriteria and Given Values
	Subcriteria Resulting from Proposals
	New Given Values





	Infrastructure (INF)
	Facilities at the periphery of the site

(0.25)
	Modern infrastructure both along the access routes, and within the site and in its surroundings
	1



	Tourism flows (TUR)
	Between 51 and 100 tourists/daily

(0.25)
	More than 200 tourists/daily
	1



	Educational activities (EDU)
	Presence of school field trips

(0.25)
	Performance of many educational activities
	1



	Specific products (PROD)
	Between 1 and 3 specific products

(0.25)
	Between 6 and 10 specific products
	0.75
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