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Abstract 

The influence of tourism in some territories should constitute a priority objective 
in environmental planning and management. Indeed, this activity tends to occur 
in areas that are clearly fragile in the socio-ecological sense. Sensible 
development of tourism involves the correct use of natural resources in protected 
areas and in many non-protected areas containing particularly sensitive natural 
and cultural values. Methodological approaches for recreational planning should 
include an appraisal of the natural, visual and cultural values of the landscape, 
visitors’ preferences and demands, and an analysis of the relationship between 
landscape supply and demand. 
     In this paper we apply a model that relates natural values and visitor 
preferences for suitable management of both protected and non-protected natural 
areas in the surrounding territories. To this end: i) we characterised the natural 
and cultural landscapes of eastern Andalucía (Spain), considering characteristics 
of the territory that are potentially attractive for tourism and ii) we typified the 
visitors. We analysed the demand for tourism by means of questionnaires filled 
in by the visitors and which contained aspects relating to their preferences 
according to the features of the landscape. Thus, we obtained different types of 
visitors with different attitudes and perceptions in relation to the territory. The 
model used enabled us to establish the spatial correspondence between the 
different zones of the territory and demand according to visitors’ preferences.   
     The procedure employed allowed for the design of maps at different scales 
showing the distribution of preferences and the possible areas to be visited by the 
different types of tourists and the degree of satisfaction these obtain. This 
provides a useful reference for the design of a rational management system for 
tourism in the territory, inside and outside protected natural areas.  
Keywords: inside-outside protected areas analysis, socio-ecological systems, 
cultural landscapes, visitor perceptions, cross-boundary management, nature-
based tourism, visitor-landscape interaction model, nature reserve network. 
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1 Introduction  

Protected areas are the principal components of most conservation approaches. 
Their value depends on many important factors, among which we can highlight 
their role in environmental education, in the conservation and use of natural and 
cultural resources, in tourism and public enjoyment and in the socioeconomic 
development of local communities (Götmark and Nillson [1], Walpole and 
Goodwin [2], Gaston et al. [3], Kalamandeen and Gillson [4]). 
     Over the last few decades the significance of nature reserves as educational 
and recreational areas has increased constantly and nature-based tourism is the 
principal means of ensuring the selffinancing of protected areas (Dharmaratne et 
al. [5], Li et al. [6], Moore and Polley [7]). Thus, demand for tourism and leisure 
should be included among the criteria used for the selection, zoning, planning 
and management of these zones (Gül et al. [8], Roman et al. [9]). 
     As nature reserves do not exist in isolation, regional planning and 
management needs to consider an area that not only embraces the limits of the 
protected areas, but also a larger ecological and culture-related landscape 
(Schonewald-Cox et al. [10], Gulinck et al. [11]). Likewise, correct recreational 
planning calls for the development and application of practical methods for 
identifying the characteristics of the protected areas and those of the landscape 
matrix in which the protected sites are included (Gaston et al. [3]). Moreover, 
there is a need to consider the spatial relations of these sites within the network. 
This connectivity is affected by the dynamics of the land outside the boundaries 
of the protected areas, which are critical to the maintenance of ecosystem 
processes (Margules and Pressy [12], Tischendorf and Fahrig [13], Cerdeira et 
al. [14], Rothley [15], Pineda et al. [16]). 
     In this context, sustainable recreational planning requires a detailed analysis 
comparing visitor supply (landscape values and features) and demand, both 
inside and outside protected areas, in order to take coherent management 
decisions (Bell [17], Roovers et al. [18], Gül et al. [8], Schmitz et al. [19–21]). 
In this paper we apply a visitorlandscape interaction model for the suitable 
management of a nature reserve network and the surrounding landscape. This 
quantitative method can assist the landscape zoning process and provides a 
practical tool for recreational planning and landscape conservation and 
management. 

2 Study area 

We studied a protected area network in eastern Andalucía (Spain) and adjacent 
territories (Fig. 1). The area, ca 25,563 km2, comprises a series of twelve 
protected sites located in a landscape matrix with a high degree of spatial 
heterogenenity and notable climatic, lithological and geomorphological 
contrasts. The landscape presents a noteworthy cultural component, the 
traditional agro-silvo-pastoral features of the Mediterranean basin 
predominating.  
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Figure 1: Protected area network in the study area (eastern Andalucía, 
Spain). 

3 Supply of landscape recreational resources  

The landscape characterization for nature-based tourism was based on the 
inventory and spatial identification of recreational resources (Table 1). The 
landscape features selected were the ecological, aesthetic and cultural assets 
recognised as being particularly attractive for tourism. We used as a spatial 
reference a grid system made up of 2 km x 2 km cells. Thus, we obtained a data 
matrix of 9,015 cells x 31 landscape tourist features. The values of this matrix 
represent the spatial occupation (in percentages) of each landscape feature in 
each cell. 

4 Visitor preferences 

In order to identify the visitors’ preferences, we conducted 800 surveys at 
sampling points selected throughout the study area due to their potential value 
for leisure and tourism. Therein, the people interviewed were selected at random. 
These data were collected over one year.  
     The surveys were based upon a series of questions related to aspects of the 
landscape tourist features (Table 1). We used a structured and standardized 
questionnaire, previously tested in other areas, and adapted to the characteristics 
of the study area (Schmitz et al. [19–21]). 
     With the data collected we constructed a matrix of 800 observations (people 
interviewed) x 31 variables (answers by the visitors to the questions about 
landscape features), the values of which represent the frequency of answers to 
the questions asked. This matrix enables us to quantify the preferences of the 
visitors for the landscape tourist features. 
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Table 1:  Natural and cultural tourist features considered in the landscape 
characterization and in the surveys of the visitors’ landscape 
preferences.  

 Landscape variables  
Character of the climate 
Historic-artistic heritage 

Traditional and popular festivities (fiestas) 
Handicrafts 
Gastronomy 
Agricultural land 
Fruit trees 
Olive groves 
Vineyards 
Vegetable patches 
Herbaceous crops 
Shrublands 
Pastures 
Areas with trees and forests 
Pine forests 
Holm oak groves 
Spanish juniper woodlands 
Riparian vegetation 
Fauna interest 
Livestock farming  
Mountain landscape 
Plateau landscape 
Valleys 
Drovers’ roads and trails 
Buttes 
Caves 
Ravines 
Rivers and gulleys 
Springs 
Bodies of water and reservoirs 

5 Landscape zoning: a spatial model of visitor behaviour 

We conducted landscape zoning based on visitor landscape perception and 
preferences, applying a quantitative integrated method process based on a 
multiplication of matrices (Schmitz et al. [19, 20]). From the two matrices 
designed (spatial matrix of landscape recreational resources and visitor 
preferences matrix) we obtained a product matrix the elements of which 
quantified the spatial interaction between the tourist preferences and the 
landscape tourist features. 
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     The landscape zoning process produced a series of spatial units that depend 
upon the different degrees of fit considered in the relationship between landscape 
supply and visitor preferences. The result is a map showing is the suitability of 
each area for nature-based tourism. Figure 2 shows a landscape zoning with five 
sectors or fit levels (very low, low, medium, high and very high). 
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Figure 2: Landscape zoning. Fit levels of the landscape supply-visitor 
preferences interaction model.  

     The land units obtained also enable us to characterise the visitors’ spatial 
outdoor recreational niche, which is represented by the areas in which fit models 
are obtained with high and very high values. Very low values for the interaction 
between landscape features and landscape preferences correspond to areas that 
do not present the necessary conditions to satisfy the expectations of the nature-
based tourists. 
     The spatial model was applied to the whole territory, without considering the 
protected area network. The spatial identification of the protected sites shows 
that these are located in sectors with different degrees of fit and that the 
characteristics of the non-protected adjacent areas are similar to those of the  
areas within the boundaries of the protected areas (Fig. 2). In practice, however, 
the boundaries established involve the application of different management 
policies inside and outside nature reserves, a fact that might interfere with 
current landscape connectivity. There is an evident need for cross-boundary 
management of the landscape. 

6 Final remarks 

Public enjoyment and tourism are driving forces which are generally considered 
as an opportunity to promote the socioeconomic development of a territory, but 
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which also constitute an important reference both for landscape planning and 
management and for landscape conservation and monitoring of environmental 
quality (Lacitignola et al. [22], Petrosillo et al. [23]). 
     In this study we made use of an integrated approach that considers the 
landscape’s supply of recreational resources and visitors’ demands and 
preferences, and the relationship between these as a basis for the sustainable 
management of tourist areas (Daily [24], Bell [17], Roovers et al. [18], Gül et al. 
[8], Schmitz et al. [19–21], Moore and Polley [7]). This quantitative method can 
assist the landscape zoning process and enables the potential spatial behaviour of 
visitors to be estimated and their outdoor recreational niche to be characterised. 
     The results obtained highlight differences among visitors, planners and 
policy-makers with regard to landscape appraisal. Although protected areas are 
one of the prominent conservation tactics (Soulé [25]), in many cases their 
boundaries do not coincide with the landscape as perceived by people (Martin et 
al. [26], Farrell et al. [27], Dasdemir [28], Buisson and Dutoit [29], Schmitz et 
al. [20] Cihar and Stankova [30], Nebbia and Zalba [31]). Protected areas can be 
considered as nature conservation nuclei in a landscape continuum the future of 
which depends both upon the maintenance of their characteristics and of those of 
the surrounding landscape. This highlights the importance of cross-boundary 
management and of the development and application of suitable techniques for 
informed decision-takers (Schonewald-Cox et al. [10], Steiner et al. [32]). 
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