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Abstract

:

Rural cultural landscapes are social–ecological systems that have been shaped by traditional human land uses in a co-evolution process between nature and culture. Protected areas should be an effective way to protect cultural landscapes and support the way of life and the economy of the local population. However, nature conservation policymaking processes and management guidelines frequently do not take culturalness into account. Through a new quantitative approach, this paper analyzes the regulatory framework of two protected areas under different management categories, located in an ancient cultural landscape of the Madrid Region (Central Spain), to identify the similarities in their conservation commitments and the effectiveness of their zoning schemes. The results show some arbitrariness in the design and management of these parks, highlighting the importance of prohibited measures in their zoning schemes that encourage uses and activities more related to naturalness than to culturalness. The recognition of protected areas as cultural landscapes and their management considering both naturalness and culturalness issues are important methods of better achieving sustainable management objectives from a social–ecological approach. This methodological approach has proven useful to unravel various legislative content, and its application on a larger scale could reveal important information for the sound management of protected areas (PAs) in cultural landscapes.
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1. Introduction


The accelerated environmental changes that have occurred in recent decades have triggered a worldwide, growing concern for the conservation of species and ecosystems. These circumstances influence the establishment of new protected areas (PAs) or the expansion of existing ones. Most conservation strategies have traditionally been based on conserving iconic landscapes characterized by their ‘naturalness’ and ‘wilderness’ [1,2], prioritizing pristine ecosystems. Thus, the so-called proactive conservation schemes focus conservation efforts on high-priority areas, defined as those that still encompass a valuable range of biodiversity [3]. Many of the PA categories share the objective of saving nature, wilderness, or wildlife in specific locations outside man-transformed landscapes [4], although very few places have escaped the influence of human civilizations [5]. In fact, conserving biodiversity means much more than protecting charismatic, emblematic, or threatened species in natural reserves and national parks, as many biodiversity hotspots throughout the world are found in regions with a long history of human–nature integration [6].



Millenary rural activities have given rise to a wide variety of sustainable cultural landscapes, defined as land areas that have been shaped by traditional human land uses [7]. They are an interface between nature and culture, characterized by the conservation and protection of ecological processes, natural resources, landscapes, and cultural biodiversity [8,9,10,11,12,13]. The adaptation to the local environment and the social–ecological resilience of cultural landscapes have been based on the transmission over time of a deep and empirical knowledge of resource use practices, constituting so-called traditional ecological knowledge (TEK). The growing recognition of TEK is based on its contribution to the sustainable use of natural resources and, therefore, to the conservation of ecological processes and biodiversity [14,15,16]. In Europe, in recent decades, significant efforts have been made to preserve TEK and cultural landscapes [17,18,19,20]. Thus, biological conservation and cultural conservation must be considered together within the social–ecological framework of biocultural heritage, which requires adequate protection and management [21,22,23].



One way to preserve rural cultural landscapes is to establish different categories of PAs with effective management, which should serve as references and instruments for sustainable regional development [24,25,26]. The success of conservation strategies should be evaluated considering how much loss of substantial conservation values has been avoided with the establishment of PAs [27]. For this reason, it is important to determine to what extent the establishment of PAs contributes to maintaining cultural landscapes and supporting the way of life and economy of the local population, core components of ecosystems, and landscapes [28]. For more effective conservation of cultural landscapes, an alignment of traditional agricultural practices and nature conservation policies is necessary, highlighting the importance of the cultural attributes of PAs [29], because most of the protected areas of the world show some degree of human use or ‘culturalness’ [30]. Thus, PAs should be managed with an eye toward culturalness, because what is being protected is also the character and attributes of the cultural landscape [13]. Management strategies for cultural landscapes must be based on sustainable planning founded on social–ecological approaches by integrating the ecological, socioeconomic, historic, and cultural dimensions that influence conservation decisions [31,32,33], as well as local governance strategies and stewardships [34]. In some areas of the Mediterranean basin, it is noteworthy, however, that the ancient cultural landscapes have been largely misunderstood or poorly valued in PAs [35].



The effectiveness of cultural landscape conservation mostly depends upon environmental institutions, policies, and laws involved in landscape protection [36]. However, nature conservation policymaking processes and management guidelines are frequently not aligned with the basic concept of land protection considering culturalness [37,38]. Nowadays, we contemplate another relevant problem regarding land conservation—the large number of existing protection categories and the different hierarchical legislation that regulate activities in the same area, which is particularly remarkable in Europe. In practice, this frequently implies that spatial zoning overlaps between neighboring areas, creating uncertainties about the uses and activities restricted or promoted in those areas and management inconsistencies. Furthermore, many concepts and terms are used interchangeably to refer to different aspects related to conservation policy approaches [39]. These incongruities hinder the development of integrative conservation policies, management effectiveness, and society’s understanding of the role played by PAs and also represent lost opportunities for informing people about conservation policies and management [40]. Although comparative law techniques focus on the study of legal systems, including their constitutive elements and how they differ or combine into a system, there are scarce quantitative approaches focusing on PA legislation and the protection of cultural landscapes. In fact, we did not find any results in a recent search performed in the Web of Science looking for studies that combine ‘protected areas’ and ‘comparative law’.



In Spain, natural heritage and biodiversity and national park network laws establish different categories of land protection. The two categories of hierarchically superior rank are national parks (International Union for Conservation of Nature—IUCN—management category II [41]) and natural parks (or regional parks in some areas, IUCN management category V [42]). Nowadays, there are 1773 protected areas in Spain. These include 15 national parks and 151 natural parks [43]. In accordance with the abovementioned laws, Spanish parks are defined as “natural spaces little transformed by exploitation or human activity that, because of the beauty of their landscapes, the representativeness of their ecosystems or the singularity of their flora, fauna, geological diversity or geomorphological formations, have outstanding ecological, aesthetic, cultural, educational and scientific values, whose conservation deserves special attention”. In addition, the definition of national parks refers specifically to their high ecological and cultural value and to the general interest in their conservation for the country. Thus, the main criteria for the identification, selection, and establishment of PAs are based on their rareness, singularity, threat and fragility, maturity, representativeness, species richness and diversity, ecological and scientific importance, and interest to visitors, as well as their aesthetic qualities; recreational, educational, and social values; and historical and cultural significance [26]. The current Spanish legal framework requires that PAs include planning and management tools for natural resources that establish general schemes for the use and management of parks. The two most important planning tools are the regulatory plan of natural resources and the steering plan for use and management (PORN and PRUG, respectively, according to their Spanish acronyms). These documents include norms and guidelines for planning the design, delimitation, and zoning of areas with different uses and the identification of compatible and incompatible activities with the objectives of the parks, designating the specific activities that should be promoted or prohibited in each zone.



Using a novel quantitative approach, this paper systematically analyzes the regulatory framework of two Spanish PAs under different management categories (national park and regional park), located in an ancient cultural landscape of the Madrid Region. The aims of this study are focused on the guidelines for planning and management of both PAs in order to achieve the following: (i) to identify their conservation commitments and zoning schemes; (ii) to detect their main zoning indicators and recognize the possible convergence or disparity of their management objectives; and (iii) to check the valuation of the culturalness associated with protected landscapes in their specific goals and management guidance, that is, to determine whether or not the objectives of naturalness and wild nature conservation are prioritized over the cultural and social–ecological dimensions of the landscape.




2. Study Area


The PA network of the Madrid Region (Central Spain), covering different management categories, occupies almost 40% of its territory. In this work, we selected two neighboring PAs belonging to this network, which are representative of the main Spanish PA management categories and their regulatory schemes and are suitable to provide answers to the research questions posed. We considered the selected PAs of relevant interest in order to implement the proposed methodological approach for several reasons: (i) The two PAs are located in the same territory, and their limits are partially overlapped; (ii) both PAs, therefore, have great similarities in terms of the social–ecological conditions of the territory they occupy; (iii) they, nevertheless, have different management categories (national park and regional park) and, consequently, distinct conservation objectives and degrees of protection of nature and rurality; and (iv) they are the two most emblematic PAs of the Madrid region. The regional park is the oldest of the PA network, while the national park was established recently and is the only representative of this management category in the region (it is also the most recent of the 15 Spanish national parks).



The studied PAs are located under the influence of Guadarrama mountain range (Figure 1). The climate is Mediterranean-continental, and the substrate consists of granitoid rocks, a narrow strip of limestone, and lithic and dystic leptosols. The natural vegetation is a Mediterranean forest comprising different tree species (Quercus ilex, Q. faginea, and Juniperus oxycedrus; Q. pyrenaica; Pinus sylvestris) and scrubs (Lavandula stoechas, Cistus ladanifer, C. laurifolius, Genista cinerea, and Cytisus scoparius). The forest systems vary in altitudinal belts and the high mountain vegetation comprises Mediterranean shrubland of Cytisus oromediterraneous, Juniperus communis nana, and Festuca ovina indigesta, among others).). Throughout the centuries, in the foothills of the mountain, the area has become a human-shaped landscape where original forests have been transformed into dehesas (open savannah-like woodlands used as pastures with Quercus spp. or F. angustifolia interconnected by hedgerow networks of woody vegetation that play a key role in the maintenance of biocultural diversity and associated ecosystem services [44]). This has resulted in a multifunctional silvopastoral system providing numerous provisioning and regulating ecosystem services, which has been the main traditional economic activity in this territory for centuries [25,45].



This social–ecological system, with high natural and cultural values, is under the direct influence of a major city—Madrid. This connection to the city is a major factor that has driven the transition from a silvopastoral system to another type of landscape providing cultural and accommodation services to tourists [45]. The need to protect these rural multifunctional landscapes from the high pressure of Madrid’s inhabitants, as well as the highly valued biodiversity they encompass and other ecosystem services they provide, has led to the designation of several PAs in the last 40 years. In 1985, part of this territory (52,800 ha) was designated as a regional park (‘Cuenca Alta del Manzanares Regional Park’ (RP); Figure 2a). The regional park category combines the protection and use of sustainable landscapes [46]. This category is considered to be an essential link in the dynamization process of a region, strengthening the relationship between the countryside and the city and involving public administrations and inhabitants of the area in the promotion of sustainable environmental development. The studied RP is zoned into seven sectors under different degrees of protection. The institution in charge of this PA is the government of Madrid. In 2013, the ‘Sierra de Guadarrama National Park’ (NP; Figure 2b) was designated and declared in Spain’s general interest [47]. In the Madrid Region, this PA covers nearly 22,000 ha zoned in nine areas with specific criteria of protection. National parks are under the control of the Spanish state.



Several thousands of hectares belonging to the NP overlap with the RP (Figure 2c). Thus, the overlapped area is regulated by both the management categories of national and regional parks, which differ in their protection status and the administration in charge, as well as in the elapsed time since their declaration and establishment. The conservation objectives of both PAs intend to protect the biodiversity and ecological processes that are maintained by a highly threatened, traditional, silvicultural landscape, although, according to previous studies, these goals are not being fully achieved [44,45,48,49].




3. Methods


3.1. Exploring the Regulatory Framework of Protected Areas: Identification of Relevant Descriptors


In the studied PAs, zoning schemes are conditioned by the uses and activities regulated in the planning and management documents. The degree of compatibility of human uses and activities with nature conservation is related both to the characteristics of the uses and to the ecosystem functioning. A compatible use in a zone of a PA may be incompatible in another. The compatible uses do not seriously affect social–ecological processes, whereas incompatible uses can cause irreversible changes, compromising the integrity and resilience of traditional social–ecological systems [50]. To typify the uses and activities considered in the regulatory frameworks of both PAs (PORN and PRUG, respectively), firstly, we carried out an exhaustive descriptive analysis by deconstructing these documents and itemizing them into descriptors of compatible and incompatible uses and activities (hereafter promotions and prohibitions, respectively; Figure 3a; Appendix A). This procedure, which was performed for each of the areas delimited in the zoning processes, allowed us to extract explicit information from the current regulatory framework of the two PAs following an objective approach in which we did not give a priori any importance or weight to the zoning descriptors. Secondly, we designed a series of hierarchical matrices, which were successively simplified by compression of their submatrices. Figure 3 is a schematic overview of the procedure followed to obtain qualitative information from the planning and management documents and their subsequent quantitative analyses.



The procedure is based on three data sets composed in each case by two submatrices considering promoted and prohibited activities, according to the objectives of the parks (Figure 3).



a) Matrix of normative descriptors (Figure 3a). Its qualitative elements (aij) represent the promotion–prohibition of relevant descriptors (qualitative variables, according to the regulatory documents of the PAs). The dimensions of the submatrices were, respectively, 16 observations (zoning units of the two PAs) × 82 variables (uses and activities promoted) and 16 observations (zoning units of the two PAs) × 72 variables (uses and activities prohibited). Qualitative descriptors were ranked from 0 to 1, considering their absence or presence in the different zoning units.



b) Quantitative uses and activities. We synthesised the initial set of categorical variables into a more representative and easier to interpret set of quantitative descriptors, according to their management targets. Thus, as shown in Figure 3b, we reduced the information gathered from a large number of qualitative variables into a few types of synthetic descriptors of uses and activities, in order to perform better characterization analyses of the relationships among all variables. The types of synthetic descriptors were as follows (Appendix A): (i) fire management (related to its prevention and protection); (ii) research and training (associated with scientific or educational activities); (iii) fauna and flora protection (related to biodiversity conservation); (iv) environmental management (aimed at the conservation of soil, water, and air processes, among others); (v) land planning and management (in relation to land delimitation, construction, or landscape alteration within the PA); (vi) traditional uses (rural activities such as livestock, agriculture, and forestry); and (vii) public use and local development (related to tourism and sustainability of local population development). The dimensions of the two submatrices were 16 observations (zoning units of the two PAs) × 7 variables (uses and activities promoted and prohibited, respectively). Their elements, bij, quantify the absolute frequency of each type of use and activity, previously reclassified.



c)Summary matrix. It is based on the classification matrix of synthetic descriptors (Figure 3b) but nullifies the specific details of the internal zoning processes (Figure 3c). Thus, the dimension of these submatrices was 2 observations (national park and regional park) × 7 variables (uses and activities promoted and prohibited, respectively). The elements of this summary matrix (cij) quantify the relative frequency of the types of regulated uses and activities in each PA (see Section 3.3 for the calculation procedure). This comparative simplification allowed us to highlight overall management criteria contained in the regulatory systems of the two PAs.




3.2. Identification and Quantification of Similarities and Disparities of Protected Area Zoning Regulations


In order to detect and quantify affinities and dissimilarities across the regulatory schemes of the PAs, each of the two quantitative submatrices, composed of bij elements and derived from the classification matrix of synthetic descriptors (Figure 3b), was analyzed by means of principal component analyses (PCA; Figure 3(b1)). PCA allows the projection of observations from a p-dimensional space, with p variables, to a k-dimensional space, with k variables (where k < p), conserving the maximum amount of information, measured by means of the total data variance of the initial matrix analyzed [51]. This multivariate ordination analysis enabled us to detect quantitative indicators from the initial set of descriptors of the internal zoning of both PAs through their factor loadings in the main PCA axes.




3.3. Characterizing Overall Management Criteria of Protected Areas


To accomplish a general comparison of the overall management criteria of the studied PAs, we calculated the relative frequency (Fr) of the types of synthetic descriptors of regulated uses and activities in each PA (cij elements of the summary matrix; Figure 3c).



Fr was calculated according to the following:


Fr= ∑fi∑ft × 100



(1)




where fi is the frequency of the descriptors corresponding to each type of uses and activities (i) and ft is the total frequency of all the types of descriptors (t) considered in both PA regulatory documents (PORN and PRUG, respectively).





4. Results


4.1. Quantifying Protected Area Zoning Similarities: Identification of Zoning Indicators


We performed two PCAs on the classification matrix of synthetic descriptors (Figure 3(b,b1)), which allowed us to project the PA zoning units onto two ordination planes (Figure 4). The dimensions of each plane represent the main tendencies of variation of the types of descriptors promoted and prohibited (Figure 4a and Figure 4b, respectively) and facilitate the identification of the key types of zoning indicators, in accordance with the loadings of the synthetic descriptors.



The analysis based on the types of promoted uses and activities shows a clear segregation of the NP and RP on the PCA plane (Figure 4a; explained variance axis 1 = 88.62%, axis 2 = 9.43%). While in the RP, the zoning units established by the regulations do not differ from each other, in the NP, three zones are differentiated: a group of ‘strict nature reserve and maximum protected area’, a group of ‘traditional use conservation areas’ and ‘natural resource areas’, and a group that brings together the rest of the zones, thus identifying a total similarity between them (those delimited and named in the PA documentation as ‘traditional settlement areas’, ‘urban planning areas’, ‘protected landscape’, ‘special areas’, and ‘transition areas’). Promotion of ‘traditional uses’ (factor loading axis 1 = −0.98) is the only indicator characterizing the RP. In the case of the NP, the promotion indicators are ‘environmental management’, ‘research and training’, ‘fauna and flora protection’, ‘public use and local development’, and ‘land planning and management’, with very similar factor loadings in PCA axis 1 (Table 1a).



The projection of the zoning units on the PCA plane based on types of prohibited uses and activities highlights that the zoning designations of the PAs respond to a scheme of intensity of the prohibitions (Figure 4b). This plane indicates that, in the RP, three groupings of zoning units can be distinguished according to the similarity between them: (i) the ‘strict nature reserve with educational reserve’, (ii) the three ‘agrarian areas’ (protection, production, and regeneration), and (iii) ‘urban planning’ together with ‘transition areas’. The zoning analysis of the NP based on restrictions differentiates five management areas: strict nature reserve; maximum protection area; the group formed by the areas of traditional use conservation and natural resource use; the group formed by traditional settlement areas, protected landscape, and special areas; and finally, urban planning areas together with transition areas. In this PCA plane, prohibition indicators refer only to the NP, highlighting those related to land planning and management and traditional uses (Table 1b).




4.2. General Management Criteria for Conservation: Comparison between Protected Area Categories


The comparison, by means of bar charts, of the Fr, obtained from the cij elements of the summary matrix (Figure 3c), offers synthetic descriptors promoted and prohibited in each PA, as displayed in Figure 4(a1,b1). Bar diagrams (Figure 3(c1)) illustrate the general system of PA descriptors and the convergence or disparity of the conservation management objectives they represent.



In terms of promotions (Figure 4(a1)), conservation efforts (descriptor frequencies higher than 20%) are in the RP, mainly addressed to traditional uses (27.71%) and fauna and flora protection (23.79%). The NP’s legislation devotes more attention to environmental management (21.38%) and fauna and flora protection (20.75%). The rest of the descriptor types do not reach frequency values ≥18% in both PAs. Descriptors receiving meaningfully less attention in the PA regulation are fire management (4.62% in the RP and 3.77% in the NP) and land planning and management (2.31% and 3.46% in the RP and the NP, respectively).



Regarding the activities and uses considered prohibited in the PA regulation documents (Figure 4(b1)), public use and local development is the most restrictive in the RP, with a relative frequency (55.95%) that is much higher than those of the rest of the descriptors, which do not reach values ≥20% in any case. In the NP, similarly, both public use and local development and traditional uses are the two main prohibited descriptors collected from the legal documents (frequencies of 28.54% and 20.22%, respectively). Descriptors with considerably lower frequencies in the NP are fire management and research and training, both with 2.25%.





5. Discussion


Successful conservation strategies depend largely on the effective management of PAs [52]. Usually, effectiveness assessments refer to aspects related to the design and management of a PA, but the effectiveness of the zoning process has been poorly addressed [53,54,55]. In this sense, we conducted a systematic analysis that allowed us to quantify the similarities and differences in the conservation strategies and zoning schemes of two PAs with different legal statuses, established in neighboring territories with similar social–ecological characteristics. Figure 5 summarizes the main results obtained from the deconstruction of the regulatory documents that establish the guidelines for planning and management of PAs and the subsequent hierarchical process of quantitative analyses.



The analyses performed highlight the inconsistencies in the zoning design of the two categories of parks, which show clear differences in their management criteria despite the important spatial overlap between several zones of the two PAs, as can be seen in Figure 2c. Thus, some zoning units of the RP under different management guidelines specified in the PRUG document, such as educational nature reserve (mainly designed for the development of educational and cultural activities), strict nature reserve (with scientific research as the dominant use), and area of agrarian protection (addressed to the active conservation of transformed landscapes), are zoned in the NP as parts of areas regulated by means of the PORN document with other protection regimes, such as area of maximum protection (designed for the integral conservation of its resources and the maintenance of traditional activities), areas of traditional use conservation (reconciles maintaining current agricultural uses and traditional uses), and areas of use of natural resources (with a specific protection regime, adapted to their peculiarities and compatible with agricultural practices and traditional uses). The results obtained show a clear disparity between the zoning units that belong to overlapping areas between parks (Figure 4). This reveals the application of contradictory management guidelines to the same land area, depending on the regulatory document that is considered (corresponding to the RP or NP). The dissimilar results that emerge from different nature conservation prioritization schemes can be interpreted as the consequence of inadequately defined conservation objectives [56], especially in territories with very similar or identical natural and cultural values, as occurs in the case studied here.



Similarly, the procedure followed allowed us to detect in both PAs a smaller number of zoning units than those specified in the regulatory documents, from points of view of both the promoted activities and the prohibited activities (Figure 4). Therefore, we can understand that the zoning processes developed in the normative documents provided for each of the PAs a series of very similar zones that do not justify their different degrees of protection and management. Similarly, the descriptors analyzed reveal that management guidelines attach great importance to the restrictive and prohibited measures in their zoning schemes, which encourage uses and activities that are more related to naturalness than to culturalness (Figure 4(a1,b1)). Setting priorities for nature conservation is a key issue both in conservation science and applied aspects [57]. In the RP, the main conservation efforts are focused on the promotion of traditional uses (Figure 4(a,a1); Table 1a), which seems to be consistent with the main objectives of this type of park, as they involve the recovery and implementation of traditional activities as a means of protection and conservation of rural systems [25,44,58]. However, the most prominent synthetic descriptor in the RP refers to the prohibition of uses and activities linked to public use and local development (relative frequency: 55.95%; Figure 4(b1)). This result reveals a remarkable lack of coherence in the design of the management guidelines that, on the one hand, promote traditional uses, whose maintenance depends on the support of local populations and their TEK, while on the other hand, significantly prohibiting and restricting the uses and activities related to local development. A similar situation occurs in the NP, which regulates public use and local development and traditional uses and activities with high promotion values (both with a relative frequency of 17.29%, only just below that of environmental management and fauna and flora protection), while emphasizing their prohibition or limitation with the highest values (relative frequencies of 28.54% and 20.22% for public use and local development and traditional uses, respectively; Figure 4(b1)).



Both PA categories prioritize the promotion of aspects related to the protection of flora and fauna, as can be deduced both from the zoning indicators (factor loadings; Table 1) and from the general descriptors of the PAs (Figure 4(a1,b1)). In Spain, the requirements to assign the status of national park seem stricter than in other countries and are mainly aimed at preserving the natural values, paying special attention to the uniqueness of flora and fauna [59]. This aligns with the concern for naturalness, based on the interpretation of national parks as wild and pristine areas, which has provided the basis for conservation measures worldwide [60]. All this is true, despite the fact that the Spanish law on national parks mentions among its objectives promoting public use, improving the knowledge of cultural values, and encouraging sustainable development, in addition to the primary goal of nature conservation [61]. Conservation strategies are, nevertheless, currently evolving from the protection of wild areas to the maintenance of landscapes influenced by human management [25], particularly in Europe. Nowadays, locations designated as PAs receive protection due not only to their natural or ecological values, but also to their recognized cultural values [41]. However, until recently, cultural landscapes have been forgotten or misinterpreted in PAs [13,35] and in practice, the management of some PAs related to cultural landscapes does not seem to be effective with respect to this conservation objective [62]. This study reveals inconsistencies in the regulations that hinder the achievement of conservation objectives linked to the protection of cultural landscapes [25,48,63]. Several studies in the Mediterranean region highlight that PAs’ policies restrict rural activities, such as traditional grazing, resulting in the decrease and loss of natural and biocultural diversity [64,65] and the promotion of rural abandonment [44]. This restrictive approach focuses on problems and regulates the users’ demand inside the park, generating the development of opportunities outside its limits, in a typical ‘inside-out’ park planning process [66]. However, it has been found that conservation based on the declaration of isolated spaces is insufficient. Currently, conservation requires not only the establishment of protected areas specifically dedicated to the conservation of biodiversity, but also the integration of those spaces into land planning and policies for the management of land uses and natural resources, as well as establishing ecological networks that connect them functionally, ensuring the conservation of natural resources and social–ecological systems inside and outside the limits of PAs [67].



Restrictions imposed by PAs on the use of natural resources and land use options affect local incomes [68]. These conservation measures further exacerbate the process of rural abandonment, forgetting the important contribution of the local population to the maintenance of cultural landscapes [44]. Currently, there are many initiatives to link protected areas with local socio-economic development. The integration of nature conservation and rural development aims at reconciling PAs’ management with the social and economic needs of the local people, sustaining local livelihoods [69,70,71,72]. Thus, PAs can generate new incomes for local communities by attracting tourism, enhancing local food production with added value, supporting sustainable agriculture, inducing the investment and development of infrastructures, or increasing the flows of environmental services of economic importance. This socio-ecological framework that integrates nature and culture as interdependent systems is an adequate way to face sustainable development [12,73]. Successful planning needs to incorporate public participation as a fundamental and on-going component. However, the revision of the prohibitions shows that the variables related to public use and local development constitute the highest relative frequency in both parks, being in the case of the RP more than 50%. Thus, in the case study, the establishment of PAs does not sufficiently support either the way of life or the economy of the local population. On the contrary, our research shows that the regulation schemes of the analyzed PAs devote more attention to the restriction of rural development rather than its promotion (Figure 5a). It would be advisable for all stakeholders, not only the institutions, but also the local population and other social actors, to take part in the decision-making and the setting up of conservation measures so that PAs could better achieve their objectives. In relation to this, several studies in the last decades underlined the idea of governance as a key factor in the effectiveness of the management of PAs [74]. This study refers to a territory with very ancient cultural landscapes, as occurs, among other places, in the Mediterranean basin. In many other regions of the world, the ‘culturalness–naturalness’ relationship may be less obvious or relevant and nature conservation strategies may be applied with a social–ecological perspective adapted to the characteristics of each territory.



The results obtained seem to indicate some arbitrariness and imprecision in the design and management of these PAs (Figure 5). The same problem with respect to the arbitrariness and inconsistency in the objectives and criteria of conservation, as well as in the design of the jurisdictional limits of PAs, has been highlighted by other authors in different PAs [41,59,75,76,77]. Conservation and management of PAs are complex tasks that require knowledge about the ecological and socio-economic factors involved and the use of tools that facilitate scientific support for management decision-makers [78]. Therefore, management decisions taken by policymakers and conservation practitioners should be founded on evidence-based conservation, reinforced by the use of the best possible knowledge about the resources that are being administered [79,80]. The recognition of PAs as valuable cultural landscapes and their management taking culturalness into consideration in order to maintain the landscape character [13] are important methods of promoting a social–ecological approach to conservation planning and to achieving more sustainable management objectives.




6. Conclusions


This paper uses the conceptual framework of social–ecological systems, based on the interaction between natural and cultural processes and the management effectiveness of PAs. The coherence of PA regulation schemes is justifiably being questioned owing to longstanding research that has highlighted the inadequacy of the norms and guidelines used for planning the design of PAs to protect cultural landscapes. It is remarkable that despite the severity of the problem, a detailed analysis of these types of regulation had never been done before. Therefore, an in-depth study of PAs’ legislation, focused on the evaluation of the guidelines for planning and management from a scientific perspective, was imperative. This was achieved through the deconstruction of normative documents into quantitative descriptors and their subsequent analysis. To our knowledge, this is the first quantitative approach focused on exploring in a systematic and objective way the normative documents that establish the planning tools of PAs.



According to the research questions proposed, the analysis performed has allowed us to identify the conservation priorities and zoning schemes of the PAs studied, as well as the similarities and differences in their management objectives. The results obtained reveal some weaknesses and inconsistencies in the zoning design of these parks that show clear differences in their management criteria. Additionally, the importance of the measures prohibited in their zoning schemes is noteworthy; such prohibited measures encourage uses and activities more related to naturalness than to culture, causing negative consequences to the cultural landscape that, contradictorily, these legal instruments claim to protect.



The methodological approach used has proven to be a useful tool to analyze normative documents and unravel multiple legislative contents, allowing us to detect coherence problems in PA zoning schemes, at regional, national, and international levels. This procedure can be applied to different regions and countries with various environmental and socioeconomic conditions, rural landscape typologies, and PA categories. In addition, it can also be useful in contexts where different administrations legislate on the same area (e.g., protected areas in Europe reveal, in many cases, considerable geographical overlap between different land protection types at several administrative levels). Its application could reveal important information for the effective and sustainable management of protected cultural landscapes.
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Table A1. List of the promotion descriptors identified from the normative documents of protected areas and their classification into synthetic descriptor categories.






Table A1. List of the promotion descriptors identified from the normative documents of protected areas and their classification into synthetic descriptor categories.





	
Qualitative Descriptors of Promoted Uses and Activities

	
Synthetic Descriptors






	
Controlled burning

	
Fire management




	
Rural fires prevention




	
Forest fires prevention




	
Natural resource databases

	
Research and training




	
Scientific research




	
Hunting species inventory




	
Fish species inventory




	
Dissemination of informative publications




	
Points of geological interest inventory




	
Assessment of the conservation status of species and habitats




	
Technical and scientific training




	
Scientific collection of specimens




	
Inventory and protection of cultural heritage and historical memory




	
Inventory and conservation of valuable landscapes




	
Publications on preservation and interpretation of landscapes




	
Cultural initiatives for preserving natural, cultural, and tourist resources




	
Reintroduction of extinct species

	
Fauna and flora protection




	
Prevention of the extinction of native species




	
Genetic rescue programs




	
Control of out-of-balance species




	
Birds of prey protection




	
Eradication of non-native animal species




	
Additional protection of high-risk species




	
Maintenance of the health state of the fauna




	
Conservation of the habitat of wild birds of special protection




	
Definition of the protection perimeter during the reproduction of risk species




	
Prevention and correction of dangerous infrastructures for fauna




	
Revegetation programs for recovering potential vegetation




	
Elimination of non-native forest species




	
Forestry and phytosanitary treatments of protected species




	
Monitoring of native, singular, or endangered plant taxa




	
Preservation and natural regeneration of protected tree species




	
Erosion control

	
Environmental management




	
Interventions against disturbances




	
Restoration of areas affected by abandoned extractive activities




	
Environmental monitoring




	
Restoration of damages by human activities




	
Ecological and cultural regeneration




	
Geological preservation




	
Limiting access to special conservation areas




	
Pollution assessment and reduction




	
Soil quality and singularity preservation




	
Provision of safe drinking water and basic sanitation




	
Water resources restoring




	
Maintaining aquatic ecosystems




	
Waste management




	
Favoring ecological succession of the most slightly altered systems




	
Landscape preservation management




	
Efficient use of renewable energy




	
Demarcation and delimitation of woodlands of public utility

	
Land planning and management




	
Public land increase




	
Support of land planning, improvement, and restoration of private forest properties




	
Conservative traditional uses and their infrastructures

	
Traditional uses




	
Adjusting the actual livestock loading to the potential one




	
Encouraging native livestock breeds




	
Harnessing unexploited resources using goats and horses




	
Promoting apiculture




	
Recovery and preservation of cattle routes




	
Young farmer support




	
Cork oak development




	
Grasslands, pastures, and scrublands improvement




	
Health management plans and improvement of agriculture and livestock productivity




	
Training activities for improving farm efficiency




	
Maintenance of hedgerows, troughs, and other traditional elements




	
Shepherding limitations




	
Promotion of grazing in abandoned areas




	
Promotion of ecological agriculture




	
Demonstrative experiences of sustainable management systems




	
Population control of certain species through selective hunting




	
Limitation or prohibition of hunting and fishing for wildlife resources protection




	
Ecolabeling

	
Public use and local development




	
Visitor census




	
Recreational potentiality and carrying capacity assessment




	
Support for environmental education in schools




	
Information activities for local population




	
Information for visitors




	
Research lefts, visitor lefts, and information systems for users




	
Sustainable local development measures




	
Attraction of private investment




	
Investment in infrastructures and basic equipment




	
Rural tourism encouragement




	
Activities to promote volunteerism
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Table A2. List of the prohibition descriptors identified from the normative documents of protected areas and their classification into categories of synthetic descriptors.






Table A2. List of the prohibition descriptors identified from the normative documents of protected areas and their classification into categories of synthetic descriptors.





	
Qualitative Descriptors of Prohibited Uses and Activities

	
Synthetic Descriptors






	
Stubble burning

	
Fire management




	
Making or causing fire outdoors




	
Unauthorized archaeological and paleontological works

	
Research and training




	
Alteration of habitats and protected species

	
Fauna and flora protection




	
Afforestation by terracing




	
Afforestation with non-native species




	
Extracting, collecting, cutting, or pruning protected plant species




	
Clear cutting of forest mass




	
Introduction of non-native animal species




	
Enclosures in non-urban or underdeveloped lands that can limit or block the passage of fauna or that can cause their electrification




	
Activities affecting aquatic systems

	
Environmental management




	
Production of noises, lights, or flashes of non-agrarian origin




	
Unauthorized capture, damage, or collection of biological or geological material




	
Modification of water courses and water composition




	
Creation of dumping sites or littering




	
Making inscriptions, marks, signs, or drawings on any natural or cultural element




	
Stuffing or draining any pond or natural wetland




	
Aggregate extraction




	
Installation of unauthorized overhead power lines




	
Construction of temporary and permanent buildings

	
Land planning and management




	
Construction of permanent buildings




	
Construction of wind farms or any other power generation left, except solar power plants




	
Construction of industrial plants




	
Restorations or unauthorized alterations of any site of cultural value




	
Construction of new urban areas, towns, or isolated residential areas




	
Construction of buildings or infrastructures that significantly alter the traditional landscape




	
Construction or expansion of ski resorts




	
Total or partial substitution of traditional hedgerows




	
Free mushroom collecting

	
Traditional uses




	
Mushrooms commercialization and collection of protected mushrooms




	
Unauthorized hunting using ferrets or falconry birds




	
Hunting with traps, snares, limes, or poisons




	
Hunting except for population control




	
Hunting of special conservation species




	
Unauthorized hunting and fishing




	
Non-traditional fishing




	
Fishing except for scientific purposes or for population control




	
Timber harvesting




	
Pastoral use




	
New intensive farming exploitations or those that badly damage vegetation or soil




	
Forage crops




	
Artificial pasture lands




	
Extractive activities and mining, sandboxes, gravel, and similar activities




	
Transformation of forestry land into farms




	
Unauthorized swimming

	
Public use and local development




	
Unauthorized commercial filmmaking




	
Overflying in the area at a height of less than 3000 m




	
Overflying in the area at a height of less than 2000 m




	
Overflying in the area at a height of less than 500 m




	
Use of megaphones or high-volume instruments




	
Sports activities with motorized means




	
Drilling and placing expansion nails to open new climbing routes




	
Use of magnesium or corrosive materials on rocks in the practice of climbing




	
Unauthorized practice of sports with infrastructure or equipment




	
The practice of paragliding, hang gliding, and parachuting




	
Leisure activities and equestrian tours




	
The circulation of mountain bikes and velocipedes




	
Snowboarding, sledding, and sledding with dogs




	
Mountain skiing or cross-country skiing




	
Track or alpine skiing




	
The practice of hiking




	
The practice of mountaineering




	
The transit and parking of unauthorized motor vehicles outside the authorized routes




	
The circulation and parking of non-agricultural vehicles outside the appropriate vials




	
Outdoor advertising, except for public use




	
Unauthorized travel outside the trails and itineraries established for public use




	
The practice of Olympic shooting with bows and the use of shotguns and all kinds of weapons different from those used for hunting, when this is authorized, or those carried by the agents of the authority.




	
The release of gas or fire balloons




	
The use of kites




	
The practice of aeromodeling




	
Fireworks




	
Staying overnight in a bivouac or outdoors




	
Camping without permission











References


	



Watson, J.E.M.; Fuller, R.A.; Watson, A.W.T.; MacKey, B.G.; Wilson, K.A.; Grantham, H.S.; Turner, M.; Klein, C.J.; Carwardine, J.; Joseph, L.N.; et al. Wilderness and future conservation priorities in Australia. Divers. Distrib. 2009, 15, 1028–1036. [Google Scholar] [CrossRef]

	



Watson, J.E.M.; Dudley, N.; Segan, D.B.; Hockings, M. The performance and potential of protected areas. Nature 2014, 515, 67–73. [Google Scholar] [CrossRef]

	



Mittermeier, R.A.; Myers, N.; Thomsen, J.B.; da Fonseca, G.A.B.; Olivieri, S. Biodiversity Hotspots and Major Tropical Wilderness Areas: Approaches to Setting Conservation Priorities. Conserv. Biol. 2003, 12, 516–520. [Google Scholar] [CrossRef]

	



Beumer, C.; Martens, P. IUCN and perspectives on biodiversity conservation in a changing world. Biodivers. Conserv. 2013, 22, 3105–3120. [Google Scholar] [CrossRef]

	



Petrosillo, I.; Aretano, R.; Zurlini, G. Socioecological systems, Reference Module in Earth Systems and Environmental Sciences; Elsevier: Amsterdam, The Netherlands, 2015. [Google Scholar]

	



Agnoletti, M.; Rotherham, I.D. Landscape and biocultural diversity. Biodivers. Conserv. 2015, 24, 3155–3165. [Google Scholar] [CrossRef][Green Version]

	



Rössler, M. World Heritage cultural landscapes: A UNESCO flagship programme 1992–2006. Landsc. Res. 2006, 31, 333–353. [Google Scholar] [CrossRef]

	



Forman, R. Ecologically sustainable landscapes: The role of spatial configuration. In Changing Landscapes: An Ecological Perspective; Zonneveld, F.R., Ed.; Springer: New York, NY, USA, 1990; pp. 261–278. [Google Scholar]

	



Bunce, R.G.; Perez-Soba, M.; Elbersen, B.S.; Prados, M.J.; Andersen, E.; Bell, M.; Smeets, P.J.A.M. Examples of European agri-environment schemes and livestock systems and their influence on Spanish cultural landscapes. In Proceedings of a European Workshop 2000; Alterra, Green World Research: Wageningen, The Netherlands, 2001; Available online: https://library.wur.nl/WebQuery/wurpubs/fulltext/81891 (accessed on 13 April 2019).

	



Pacini, C.; Wossink, A.; Giesen, G.; Huirne, R. Ecological-economic modelling to support multi-objective policy making: A farming systems approach implemented for Tuscany. Agric. Ecosyst. Environ. 2004, 102, 349–364. [Google Scholar] [CrossRef]

	



Antrop, M. Why landscapes of the past are important for the future. Landsc. Urban Plan. 2005, 70, 21–34. [Google Scholar] [CrossRef]

	



Antrop, M. Sustainable landscapes: Contradiction, fiction or utopia? Landsc. Urban Plan. 2006, 75, 187–197. [Google Scholar] [CrossRef]

	



Vlami, V.; Kokkoris, I.P.; Zogaris, S.; Cartalis, C.; Kehayias, G.; Dimopoulos, P. Cultural landscapes and attributes of “culturalness” in protected areas: An exploratory assessment in Greece. Sci. Total Environ. 2017, 595, 229–243. [Google Scholar] [CrossRef] [PubMed]

	



Berkes, F.; Folke, C.; Gadgil, M. Traditional Ecological Knowledge, Biodiversity, Resilience and Sustainability. In Biodiversity Conservation; Springer: Dordrecht, The Netherlands, 2011; pp. 281–299. [Google Scholar] [CrossRef]

	



Kurien, J. Traditional ecological knowledge and ecosystem sustainability: New meaning to Asian coastal proverbs. Ecol. Appl. 1998, 8, S2–S5. [Google Scholar] [CrossRef]

	



Berkes, F.; Colding, J.; Folke, C. Rediscovery of Traditional Ecological Knowledge as adaptive management. Ecol. Appl. 2000, 10, 1251–1262. [Google Scholar] [CrossRef]

	



Plieninger, T.; Höchtl, F.; Spek, T. Traditional land-use and nature conservation in European rural landscapes. Environ. Sci. Policy 2006, 9, 317–321. [Google Scholar] [CrossRef]

	



Biró, É.; Babai, D.; Bódis, J.; Molnár, Z. Lack of knowledge or loss of knowledge? Traditional ecological knowledge of population dynamics of threatened plant species in East-Central Europe. J. Nat. Conserv. 2014, 22, 318–325. [Google Scholar] [CrossRef]

	



Hernández-Morcillo, M.; Hoberg, J.; Oteros-rozas, E.; Plieninger, T.; Reyes-garcía, V. Traditional Ecological Knowledge in Europe. Environ. Sci. Policy Sustain. Dev. 2014, 56, 3–17. [Google Scholar] [CrossRef]

	



Tattoni, C.; Ianni, E.; Geneletti, D.; Zatelli, P.; Ciolli, M. Landscape changes, traditional ecological knowledge and future scenarios in the Alps: A holistic ecological approach. Sci. Total Environ. 2017, 579, 27–36. [Google Scholar] [CrossRef]

	



COE Council of Europe. The European Landscape Convention Disponible. Available online: https://www.coe.int/en/web/landscape/the-european-landscape-convention (accessed on 13 April 2019).

	



Gavin, M.C.; McCarter, J.; Mead, A.; Berkes, F.; Stepp, J.R.; Peterson, D.; Tang, R. Defining biocultural approaches to conservation. Trends Ecol. Evol. 2015, 30, 140–145. [Google Scholar] [CrossRef] [PubMed]

	



Mitchell, N.J.; Barrett, B. Heritage Values and Agricultural Landscapes: Towards a New Synthesis. Landsc. Res. 2015, 40, 701–716. [Google Scholar] [CrossRef]

	



Munasinghe, M.; McNeely, J. Protected Area Economics and Policy: Linking Conservation and Sustainable Development; Munasinghe, M.J., Ed.; World Bank and World Conservation Union (IUCN): Washington, DC, USA, 1994. [Google Scholar]

	



Schmitz, M.F.; Matos, D.G.G.; De Aranzabal, I.; Ruiz-Labourdette, D.; Pineda, F.D. Effects of a protected area on land-use dynamics and socioeconomic development of local populations. Biol. Conserv. 2012, 149, 122–135. [Google Scholar] [CrossRef]

	



Mose, I. Protected Areas and Regional Development in Europe: Towards a New Model for the 21st Century; Ashgate: Hampshire, UK, 2007. [Google Scholar]

	



Moilanen, A.; Van Teeffelen, A.J.A.; Ben-Haim, Y.; Ferrier, S. How much compensation is enough? A framework for incorporating uncertainty and time discounting when calculating offset ratios for impacted habitat. Restor. Ecol. 2009, 17, 470–478. [Google Scholar] [CrossRef]

	



Ashley, R.; Russell, D.; Swallow, B. The policy terrain in protected area landscapes: Challenges for agroforestry in integrated landscape conservation. Biodivers. Conserv. 2006, 15, 663–689. [Google Scholar] [CrossRef]

	



Hodge, I.; Hauck, J.; Bonn, A. The alignment of agricultural and nature conservation policies in the European Union. Conserv. Biol. 2015, 29, 996–1005. [Google Scholar] [CrossRef][Green Version]

	



Sarmiento, F.; Bernbaum, E.; Brown, J.; England, N.; Foundation, B.; Lennon, J.L. Managing Cultural Uses and Features. In Protected Area Governance and Management; Worboys, G.L., Lockwood, M., Kothari, A., Feary, S., Pulsford, I., Eds.; ANU Press: Canberra, Australia, 2014; pp. 685–714. [Google Scholar]

	



Ban, N.C.; Mills, M.; Tam, J.; Hicks, C.C.; Klain, S.; Stoeckl, N.; Bottrill, M.C.; Levine, J.; Pressey, R.L.; Satterfield, T.; et al. A social-ecological approach to conservation planning: Embedding social considerations. Front. Ecol. Environ. 2013, 11, 194–202. [Google Scholar] [CrossRef]

	



Palomo, I.; Montes, C.; Martín-López, B.; González, J.A.; García-Llorente, M.; Alcorlo, P.; Mora, M.R.G. Incorporating the social-ecological approach in protected areas in the anthropocene. Bioscience 2014, 64, 181–191. [Google Scholar] [CrossRef]

	



Di Fazio, S.; Modica, G. Historic rural landscapes: Sustainable planning strategies and action criteria. The Italian experience in the Global and European Context. Sustainability 2018, 10, 3834. [Google Scholar] [CrossRef]

	



Berkes, F.; Folke, C. Linking Social and Ecological Systems: Management Practices and Social Mechanisms for Building Resilience; Cambridge University Press: Cambridge, UK, 1998. [Google Scholar]

	



Grove, A.; Rackham, O. The Nature of Mediterranean Europe: An Ecological History; Yale University Press: New Haven, CT, USA; London, UK, 2003. [Google Scholar]

	



Steinberg, P.F. From public concern to policy effectiveness: Civic conservation in developing countries. J. Int. Wildl. Law Policy 2005, 8, 341–365. [Google Scholar] [CrossRef]

	



Jansen, F.; Zerbe, S.; Succow, M. Changes in landscape naturalness derived from a historical land register—A case study from NE Germany. Landsc. Ecol. 2009, 24, 185–198. [Google Scholar] [CrossRef]

	



Pressey, R.L.; Visconti, P.; Ferraro, P.J.; Pressey, R.L. Making parks make a difference: Poor alignment of policy, planning and management with protected-area impact, and ways forward. Phil. Trans. R. Soc. B 2015, 370, 20140280. [Google Scholar] [CrossRef]

	



Mascia, M.B.; Pailler, S.; Thieme, M.L.; Rowe, A.; Bottrill, M.C.; Danielsen, F.; Geldmann, J.; Naidoo, R.; Pullin, A.S.; Burgess, N.D. Commonalities and complementarities among approaches to conservation monitoring and evaluation. Biol. Conserv. 2014, 169, 258–267. [Google Scholar] [CrossRef]

	



Stem, C.; Margoluis, R.; Salafsky, N.; Brown, M. Monitoring and evaluation in conservation: A review of trends and approaches. Conserv. Biol. 2005, 19, 295–309. [Google Scholar] [CrossRef]

	



Day, J.; Dudley, N.; Hockings, M.; Holmes, G.; Laffoley, D.; Stolton, S.; Al, E. Guidelines for Applying the IUCN Protected Area Management Categories to Marine Protected Areas; IUCN (International Union for Conservation of Nature): Gland, Switzerland, 2012. [Google Scholar]

	



EUROPARC-España. Anuario 2016 del Estado de Las Áreas Protegidas en España; Fundación González Bernáldez: Madrid, Spain, 2017. [Google Scholar]

	



MAPAMA. Informe Anual 2015 Sobre el Estado del Patrimonio Natural y de la Biodiversidad; Ministerio de Agricultura, Pesca, Alimentación y Medio Ambiente: Madrid, Spain, 2017.

	



Arnaiz-Schmitz, C.; Herrero-Jáuregui, C.; Schmitz, M.F. Losing a heritage hedgerow landscape. Biocultural diversity conservation in a changing social-ecological Mediterranean system. Sci. Total Environ. 2018, 637, 374–384. [Google Scholar] [CrossRef] [PubMed]

	



Herrero-Jáuregui, C.; Arnaiz-Schmitz, C.; Herrera, L.; Smart, S.M.; Montes, C.; Pineda, F.D.; Schmitz, M.F. Aligning landscape structure with ecosystem services along an urban–rural gradient. Trade-offs and transitions towards cultural services. Landsc. Ecol. 2018, 33. [Google Scholar] [CrossRef]

	



Koster, U.; Denkinger, K. Living Landscapes: Europe’s Nature, Regional, and Landscape Parks–Model Regions for the Sustainable Development of Rural Areas; verband Deutscher Naturparke ev (vDN): Bonn, Germany, 2017. [Google Scholar]

	



BOE. Ley 7/2013 Declaración del Parque Nacional de la Sierra de Guadarrama; Agencia Estatal Boletín Oficial del Estado: Madrid, Spain, 2013. [Google Scholar]

	



Schmitz, M.F.; Herrero-Jáuregui, C.; Arnaiz-Schmitz, C.; Sánchez, I.A.; Rescia, A.J.; Pineda, F.D. Evaluating the Role of a Protected Area on Hedgerow Conservation: The Case of a Spanish Cultural Landscape. Land Degrad. Dev. 2017, 28, 833–842. [Google Scholar] [CrossRef]

	



Schmitz, M.F.; Arnaiz-Schmitz, C.; Herrero-Jáuregui, C.; DÍaz, P.; Matos, D.G.G.; Pineda, F.D. People and nature in the Fuerteventura Biosphere Reserve (Canary Islands): Socio-ecological relationships under climate change. Environ. Conserv. 2018, 45, 20–29. [Google Scholar] [CrossRef]

	



Groom, M.; Jensen, D.; Knight, R.; Gatewood, S.; Mills, L.; Boyd-Heger, D.; Al, E. Buffer zones: Benefits and dangers of compatible stewardship. In Continental Conservation: Scientific Foundations of Regional Reserve Networks; Soulé ME, T.J., Ed.; Island Press: Washington, DC, USA, 1999; pp. 171–197. [Google Scholar]

	



Jolliffe, I.T.; Cadima, J. Principal component analysis: A review and recent developments Subject Areas: Author for correspondence. Philos. Trans. R. Soc. A 2016, 374, 16. [Google Scholar] [CrossRef] [PubMed]

	



Chape, S.; Harrison, J.; Spalding, M.; Lysenko, I. Measuring the extent and effectiveness of protected areas as an indicator for meeting global biodiversity targets. Philos. Trans. R. Soc. B Biol. Sci. 2005, 360, 443–455. [Google Scholar] [CrossRef][Green Version]

	



Hull, V.; Xu, W.; Liu, W.; Zhou, S.; Viña, A.; Zhang, J.; Tuanmu, M.N.; Huang, J.; Linderman, M.; Chen, X.; et al. Evaluating the efficacy of zoning designations for protected area management. Biol. Conserv. 2011, 144, 3028–3037. [Google Scholar] [CrossRef][Green Version]

	



Ohnesorge, B.; Plieninger, T.; Hostert, P. Management Effectiveness and Land Cover Change in Dynamic Cultural Landscapes—Assessing a Central European Biosphere Reserve. Ecol. Soc. 2013, 18. [Google Scholar] [CrossRef][Green Version]

	



Xu, W.; Li, X.; Pimm, S.L.; Hull, V.; Zhang, J.; Zhang, L.; Xiao, Y.; Zheng, H.; Ouyang, Z. The effectiveness of the zoning of China’s protected areas. Biol. Conserv. 2016, 204, 231–236. [Google Scholar] [CrossRef]

	



Margules, C.R.; Pressey, R.L. Systematic conservation planning. Nature 2000, 405, 243–253. [Google Scholar] [CrossRef] [PubMed]

	



Freudenberger, L.; Hobson, P.; Schluck, M.; Kreft, S.; Vohland, K.; Sommer, H.; Reichle, S.; Nowicki, C.; Barthlott, W.; Ibisch, P.L. Nature conservation: Priority-setting needs a global change. Biodivers. Conserv. 2013, 22, 1255–1281. [Google Scholar] [CrossRef]

	



Madrid. Plan Rector de Uso y Gestion del Parque Regional de la Cuenca Alta del Manzanares; 12/97; Direccion General de Educacion y Prevencion Ambiental, Comunidad de Madrid: Madrid, Spain, 1997. [Google Scholar]

	



Ruiz-Labourdette, D.; Schmitz, M.F.; Montes, C.; Pineda, F.D. Zoning a Protected Area: Proposal Based on a Multi-thematic Approach and Final Decision. Environ. Model. Assess. 2010, 15, 531–547. [Google Scholar] [CrossRef]

	



Barker, A.; Stockdale, A. Out of the wilderness? Achieving sustainable development within Scottish national parks. J. Environ. Manag. 2008, 88, 181–193. [Google Scholar] [CrossRef]

	



MITECO. The National Park Network. Spanish National Park Autonomous Agency. Ministry for the Ecological Transition. Available online: https://www.miteco.gob.es/es/red-parques-nacionales/divulgacion/red-parques-ingles-2019_tcm30-67600.pdf (accessed on 10 April 2019).

	



Wrbka, T.; Erb, K.H.; Schulz, N.B.; Peterseil, J.; Hahn, C.; Haberl, H. Linking pattern and process in cultural landscapes. An empirical study based on spatially explicit indicators. Land Use Policy 2004, 21, 289–306. [Google Scholar] [CrossRef]

	



Hannah, L.; Midgley, G.; Andelman, S.; Araújo, M.; Hughes, G.; Martinez-Meyer, E.; Pearson, R.; Williams, P. Protected area needs in a changing climate. Front. Ecol. Environ. 2007, 5, 131–138. [Google Scholar] [CrossRef]

	



Peco, B.; Carmona, C.P.; de Pablos, I.; Azcárate, F.M. Effects of grazing abandonment on functional and taxonomic diversity of Mediterranean grasslands. Agric. Ecosyst. Environ. 2012, 152, 27–32. [Google Scholar] [CrossRef]

	



Peco, B.; De Pablos, I.; Traba, J.; Levassor, C. The effect of grazing abandonment on species composition and functional traits: The case of dehesa grasslands. Basic Appl. Ecol. 2005, 6, 175–183. [Google Scholar] [CrossRef]

	



Wallsten, P. The “inside-out” process: A key approach for establishing Fulufjället National Park in Sweden. Mt. Res. Dev. 2003, 23, 227–229. [Google Scholar] [CrossRef]

	



Europarc-España Europarc-Spain. 2020 Program. Integration of Protected Areas in the Territory Disponible. Available online: http://www.redeuroparc.org/programas/programa2020 (accessed on 8 April 2019).

	



Sims, K.R.E. Conservation and development: Evidence from Thai protected areas. J. Environ. Econ. Manag. 2010, 60, 94–114. [Google Scholar] [CrossRef][Green Version]

	



Wells, M.; Bradon, K. People and Parks: Linking Protected Area Management with Local Communities; World Bank: Washington, DC, USA, 1992. [Google Scholar]

	



Furze, B.; Lacy, T.D.; Birckhead, J. Culture, Conservation and Biodiversity: The Social Dimension of Linking Local Level Development and Conservation Through Protected Areas; John Wiley & Sons: New Jersey, NJ, USA, 1996. [Google Scholar]

	



Wells, M.P.; McShane, T.O. Integrating protected area management with local needs and aspirations. AMBIO 2004, 33, 513–519. [Google Scholar] [CrossRef] [PubMed]

	



Naughton-Treves, L.; Holland, M.B.; Brandon, K. the Role of Protected Areas in Conserving Biodiversity and Sustaining Local Livelihoods. Ann. Rev. Environ. Resour. 2005, 30, 219–252. [Google Scholar] [CrossRef]

	



Haines-Young, R. Sustainable development and sustainable landscapes: Defining a new paradigm for landscape ecology. Fennia 2000, 178, 7–14. [Google Scholar]

	



Dearden, P.; Bennett, M.; Johnston, J. Trends in global protected area governance, 1992–2002. Environ. Manag. 2005, 36, 89–100. [Google Scholar] [CrossRef] [PubMed]

	



Defries, R.; Hansen, A.; Newton, A.C.; Hansen, M.C. Increasing Isolation of Protected Areas in Tropical Forests over the past Twenty Years. Ecol. Appl. 2005, 15, 19–26. [Google Scholar] [CrossRef]

	



Mose, I.; Weixlbaumer, N. A new paradigm for protected areas in Europe. In Protected Areas and Regional Development in Europe. Towards a New Model for the 21st Century; Mose, I., Ed.; Ashgate: Hampshire, UK, 2007; pp. 3–20. [Google Scholar]

	



Mackey, B.G.; Watson, J.E.M.; Hope, G.; Gilmore, S. Climate change, biodiversity conservation, and the role of protected areas: An australian perspective. Biodiversity 2008, 9, 11–18. [Google Scholar] [CrossRef]

	



Múgica, M.; Gómez-Limón, J.; de Lucio, J. Situación actual de la interacción entre la investigación y la gestión en los espacios naturales protegidos del Estado español. In La Investigación y el Seguimiento en los Espacios Naturales Protegidos; Castell, C., Hernández, J., Melero, J., Eds.; Monografíes 34: Barcelona, Spain, 2002; pp. 7–14. [Google Scholar]

	



Svancara, L.K.; Brannon, J.R.; Scott, M.; Groves, C.R.; Noss, R.F.; Pressey, R.L. Policy-driven versus Evidence-based Conservation: A Review of Political Targets and Biological Needs. Bioscience 2006, 55, 989. [Google Scholar] [CrossRef]

	



Cook, C.N.; Hockings, M.; Carter, R.W. Conservation in the dark? The information used to support management decisions. Front. Ecol. Environ. 2010, 8, 181–188. [Google Scholar] [CrossRef]








[image: Sustainability 11 02871 g001 550]





Figure 1. Study area located in the region of Madrid, encompassing the two protected areas studied—each one with a different management category (national park and regional park). Overlapping areas between both parks are shown. 
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Figure 2. Zoning schemes of (a) Sierra de Guadarrama National Park and (b) Cuenca Alta del Manzanares Regional Park. (c) The overlapping area between the two parks. 
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Figure 3. Schematic overview of the different methodological steps followed. Initially, we deconstructed the regulatory documents of planning and management of the protected areas (PAs) studied, which allowed us to itemize them into descriptors of uses and activities promoted and prohibited. In a second step, we designed a series of hierarchical matrices that were successively simplified by compression of their submatrices, each one composed, respectively, by the following: (a) elements aij representing qualitative information of relevant promoted and prohibited descriptors; (b) elements bij quantifying the absolute frequency of synthetic descriptors (uses and activities classified into seven types); (b1) multivariate ordination analyses of synthetic descriptor submatrices; (c) elements cij quantifying the relative frequency of synthetic descriptors; (c1). Bar diagrams of the general system of PA descriptors. 
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Figure 4. Zoning analyses of Sierra de Guadarrama National Park (NP) and Cuenca Alta del Manzanares Regional Park (RP) based on the quantitative synthetic descriptors classified from the identification matrix of normative descriptors (see Figure 3). Projection on principal component analyses (PCA) planes of zoning units and descriptors of types of (a) promoted and (b) prohibited uses and activities. Bar charts indicate the relative frequency of the types of promoted and prohibited regulated uses and activities (a1) and (b1), respectively) in each PA (eij elements of the summary matrix; Figure 3c). 
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Figure 5. General outline highlighting the main results obtained from the deconstruction process of the regulatory documents that establish the guidelines for the planning and management of PAs and the subsequent hierarchical process of quantitative analyses. 
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Table 1. PCA results. Loadings on the ordination plane of the synthetic descriptors of uses and activities promoted (a) and prohibited (b). The variance absorption of the two first axes of the PCA is shown in brackets. Descriptors are ordered in relation to their factor loadings on axis 1. The descriptors with the highest projections (square cosine) along the first two axes are highlighted in bold. The greater the square cosine of a descriptor, the greater its link to the corresponding axis.
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(a) Promoted uses and activities




	
Synthetic descriptors

	
Axis 1

(88.62%)

	
Axis 2

(9.43%)




	
Factor loadings

	
Square cosines

	
Factor loadings

	
Square cosines




	
Traditional uses

	
−0.975

	
0.951

	
0.191

	
0.036




	
Fire management

	
0.658

	
0.433

	
0.747

	
0.559




	
Land planning and management

	
0.959

	
0.921

	
0.106

	
0.011




	
Public use and local development

	
0.975

	
0.951

	
−0.191

	
0.036




	
Fauna and flora protection

	
0.983

	
0.966

	
−0.063

	
0.004




	
Research and training

	
0.994

	
0.989

	
−0.100

	
0.010




	
Environmental management

	
0.996

	
0.992

	
−0.061

	
0.004




	
(b) Prohibited uses and activities




	
Synthetic descriptors

	
Axis 1

(75.24%)

	
Axis 2

(21.04%)




	
Factor loadings

	
Square cosines

	
Factor loadings

	
Square cosines




	
Fire management

	
0.000

	
0.000

	
0.191

	
0.000




	
Public use and local development

	
0.127

	
0.016

	
0.747

	
0.971




	
Environmental management

	
0.911

	
0.829

	
0.106

	
0.089




	
Fauna and flora protection

	
0.943

	
0.890

	
−0.191

	
0.088




	
Research and training

	
0.946

	
0.894

	
−0.063

	
0.095




	
Traditional uses

	
0.965

	
0.931

	
-0.100

	
0.014




	
Environmental management

	
0.977

	
0.829

	
−0.061

	
0.089
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