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Abstract

:

The role of citizens in the construction of knowledge is undergoing a clear transformation from a passive position, as mere observers and/or receivers, to an increasingly participatory role. This issue, which is directly related to governance policies as well as to the ICT revolution, can be seen in the field of cultural heritage and particularly architectural heritage management. The present paper aims to generate methodologies to involve citizens as active agents who must be involved in a real way in decision making concerning the protection and enhancement of cultural heritage. The results present the creation of a rural heritage interactive cartographic viewer as a collaborative mapping tool. The conclusions drawn position the citizens of rural, dispersed, or vulnerable areas as informers and builders of knowledge about the cultural and architectural heritage of their environment in terms of citizen science. At the same time, it strengthens the development of innovation strategies in the intervention, management, and communication of the existing dispersed heritage in rural areas.
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1. Introduction


The role of citizens in the construction of knowledge is undergoing an evident transformation from a passive position, as mere observers and/or receivers, to an increasingly participatory position. This issue, which is directly related to governance policies and the Information and Communication Technologies (ICT) revolution, extends to the field of cultural heritage management, with a particular impact on the analysis and communication of architectural heritage. Thus, management models that include citizens as active agents are becoming more and more common [1,2,3] and there is a growing appreciation of the design of mechanisms and tools that allow the knowledge, and therefore the valuation, of cultural heritage in a collective way [4,5,6].



There is thus an increase in the importance of the need for the co-production of knowledge about heritage by the competent administration in the field of cultural heritage protection, with the development of projects and initiatives that are identified as citizen science (CS) [7]. These initiatives seek to generate “scientific production based on the conscious and voluntary participation of thousands of citizens who generate large amounts of data” [8] (p. 12), with or without previous expertise and often with the help of ICTs, which has given rise to the subcategory of digital citizen science (known by the acronym eCS). Its very conception has allowed it to become an increasingly common working method in the management of heritage resources [9] such as, for example, assets that are very difficult to address by one or a group of researchers, such as underwater cultural heritage [10], or in initiatives linked to the territorial management of built and architectural heritage, as in the case of the fight against the consequences of climate change in coastal heritage areas [11].



Public bodies are also working in this direction, inviting citizens to voluntarily and massively improve their knowledge of the cultural heritage of their territorial areas. In this context, citizen science projects such as those promoted by the Andalusian Historical Heritage Institute (IAPH) have made it possible to evaluate the suitability of institutional and citizen collaboration in the production and evaluation of information on assets of cultural interest. These are the cases of the Atlas of the Intangible Heritage of Andalusia and the Network of Informant Agents of the Cultural Heritage of Andalusia [12,13], the Register of Landscapes of Cultural Interest in Andalusia [14], or the Open Laboratory of the Cultural Heritage of Andalusia [15]. These projects develop participatory tools and techniques that improve and enrich the processes of documentation of cultural heritage assets as well as the availability of open data through consultation in the Digital Guide to the Cultural Heritage of Andalusia [16]. These initiatives present the digital humanities as technological tools suitable for active citizen participation, whose documentary usefulness is based on the incorporation of the vision that various agents have of their cultural heritage.



Among the tools described are web mapping applications that enable user interaction with geodata on the web, “thus increasing interoperability and the possibility of combining data and services [...] through the use of standards” [17] (p. 777). This is why they are presented as useful mechanisms for collaboration between science, administration, and citizens, driven by the implementation of Spatial Data Infrastructures (SDIs) that focus on Geographic Information Technologies (GIT) for society [18].



In this technological context, the Andalusian public administration is developing web mapping applications that allow the active participation of citizens in territorial decision-making processes, turning users into potential editors of spatial information collectively. Therefore, among the many geo-visors implemented in recent decades, those that allow two-way and even multidirectional interaction with the user stand out, which are more common in areas such as environmental management, risk management, or urban planning: Gis and Coast [19], The Citizen Drought Observatory [20], Know your sources [21], or Seville, your city [22].



From the management of Andalusian cultural heritage, there are some web mapping initiatives based on the dissemination of spatial information: the Digital Guide to Cultural Heritage of Andalusia [23], the cartographic viewer for consulting protected assets of the General Catalogue of the Historical Heritage of Andalusia [24], or the IAPH node of the Spatial Data Infrastructure of Andalusia [25]. However, few developments allow for bidirectional interaction with the user.



The theoretical–methodological context described above situates the Andalusian Rural Heritage Viewer, the resource on which this work focuses, as the result of the design and implementation of an interactive mapping tool, which forms part of the strategies for innovation in the intervention, management, and communication of the dispersed cultural heritage existing in Andalusian rural areas. In this way, the computer tool designed resolves the need for greater citizen participation in decision making, taking into account a double objective (1) to highlight the importance that the cultural heritage of the immediate environment has for citizens, especially in rural areas, through its perception and valuation, and (2) to build a web mapping tool that, through the dissemination and/or collection of information, places citizens as protagonists in the identification of their cultural heritage.



Therefore, the technological proposal presented here combines the importance of acquiring and maintaining updated information on dispersed cultural heritage (assets, agents, territorial management systems, etc.) with the identification of initiatives that enable the incorporation of cultural heritage as a territorial resource in the design of sustainable development actions for the areas in which it is located. In this line of argument, we identify citizens as active agents who must participate in a meaningful way in the decision-making processes related to the protection and valuation of assets of cultural interest, but also as informers and builders of knowledge about cultural heritage, especially in their immediate surroundings. This relationship between citizen and lived or perceived heritage acquires a special significance in rural areas, with clear demographic and economic problems, in the face of “high rates of conservation of their heritage” [26] (p. 2).




2. Materials and Methods


The theoretical–methodological context described above justifies the design and implementation of a computer tool that allows for greater citizen participation in the tasks of identification and documentation of cultural heritage, taking into account the following specific objectives: (1) to document Andalusian cultural heritage in vulnerable areas with processes in which the citizen is the editor of information; (2) to provide the IAPH with an additional source of information to the usual ones in the production of digital thematic cartography of the architectural and intangible heritage of Andalusia; (3) to facilitate the visualisation on the web of programmes, actions, and proposals for intervention in the territory through the sustainable management of cultural heritage for the different agents; (4) to reuse the information in cultural heritage protection tasks in the field of application; and (5) to test the usefulness of participatory methodologies and tools in the management of built and immaterial cultural heritage in rural areas.



In turn, the geo-viewer forms part of a context of proactive management, together with the design of other strategies for innovation in the intervention, management, and communication of the dispersed heritage existing in the rural areas of Andalusia [27].



2.1. Presentation of the Case Study and Basis for Citizen Participation


The Rural Heritage Viewer is inserted as a collaborative mapping tool in the technological framework of two R+D+I research projects, the Innovation System for the Heritage of Rural Andalusia (SIN_PAR) and the Tourism Innovation System for the Heritage of Rural Andalusia (SIT_PAR), both led by the IAPH and with the participation of numerous heritage agents. These projects present digital humanities as a strategic resource to facilitate “the connectivity of people, territories and resources” [28] (p. 169). Thus, in the development of the aforementioned research projects, priority is given to applying methodologies that enable collaboration between administrations, specialists in the protection of cultural heritage, public and private agents, and civil society as a whole in the work of protecting cultural heritage. In this collaboration, local citizens are identified as active agents, overcoming “a model centred solely on the capacity of public administrations to determine what cultural heritage means and which are the heritage assets of a territory” [28] (p. 169).



Among the institutional collaboration tools designed such as the innovation workshops for cultural heritage with territorial agents or the bank of sustainable initiatives on the use of cultural heritage in vulnerable areas is the collaborative map of Andalusia’s rural heritage. These tools are located in a web environment, facilitating interaction with citizens through a single site [29] (Figure 1). Through the website, the user can access the Rural Heritage Viewer page [30], as a form of collaboration in the spirit of active participation.



The users of the Rural Heritage Viewer derive mainly from the stakeholders involved in the heritage process and many of them had had previous contact with members of the research team, including the agents invited to the rural heritage innovation workshops organised in the framework of the project, so they are therefore potential publishers of information. The study identified potential publishers in heritage-related institutions, academic institutions, private companies, and civil society (Figure 2).



As for the territorial context of the research, the counties of Sierra de Huelva and El Andévalo (province of Huelva) cover 44 municipalities belonging to the cultural region of Sierra de Aracena and the cultural region of Andévalo (Figure 3). These adjoining counties “constitute a representative group of the rural reality of Andalusia” [26] (p. 9), located in a diverse territorial context, with the presence of municipalities in El Andévalo in clear demographic decline associated with the difficulties of the traditional agricultural sector and the crisis in mining activity. This situation of a demographic crisis is shared by isolated municipalities in the Sierra de Huelva (to the north), with very high rates of depopulation. The contrast in socio-demographic behaviour is presented by municipalities such as Valverde del Camino in Andévalo Occidental and Aracena, Cortegana, Aroche, and Jabugo in Sierra de Huelva, which are developing a productive fabric mainly associated with specific economic activities and rural tourism favoured by their connectivity with the main communication routes [26].



In contrast to the socio-economic situation described above, there is a set of protected and unprotected heritage assets documented through different sources:




	
Protected assets included in the General Catalogue of the Historical Heritage of Andalusia (CGPHA) [31]: They account for 26% of the immovable assets in the scope of representation. According to legal classification, there are 300 Assets of Cultural Interest (BIC): 14 municipal centres declared as Historic Sites; 32 elements of Ethnological Sites of Interest grouped in the Ruedo and Conjunto Hidráulico de La Laguna; 4 Sites of Industrial Interest; 127 assets grouped in the Cuenca Minera Tharsis-La Zarza Heritage Zone; 4 Archaeological Zones; and 56 Monuments. The protected heritage legacy of the area of representation is completed with 63 elements belonging to the protection figure of General Cataloguing.



	
Non-protected assets inventoried in the Andalusian Cultural Asset Management and Information System (MOSAICO) [32]: 872 immovable assets of which 673 are archaeological, 201 of an architectural nature, 59 of an ethnological nature, and 47 of a mixed nature. As for intangible assets, the scope of representation in the viewer includes 121 activities of cultural interest, of which 38 belong to the category of “festive rituals”, 41 to “trades and knowledge”, 27 to “modes of expression”, and 15 to “food and culinary systems”.



	
Territorial systems with a cultural scope: 8 cultural routes run through the study area, 1 of which is autonomous (Andalusian Archaeological Heritage integrated into the Network of Cultural Spaces of Andalusia), another route is provincial (Landscapes of Cultural Interest of the Province of Seville), and the rest are thematic routes associated with mining, hydraulic, and/or wind infrastructures and festive rituals. This category of territorial systems includes the Landscapes of Cultural Interest, of which there are 9 according to the Landscape Register, with security and defence systems, associative ideological systems, and systems for obtaining and transforming resources being represented.









2.2. Description of the Geo-Viewer


The implemented web geo-viewer is based on a bidirectional relationship with the citizen [17], with a web mapping vision with a light and attractive design, which facilitates the participation of users in the identification of cultural heritage as a resource (1) with a special presence in rural areas, contributing to sustainable development and social cohesion in vulnerable areas; (2) territory that interacts in a defined spatio-temporal context; and (3) that must be recognised, perceived, and valued by the citizen for its correct protection and conservation.



There is therefore a priority in the tasks of editing information to generate content in a collaborative way that meets the requirements of being open and reusable. This priority requires an intuitive design, with a simple graphic interface, which allows the handling of a wide variety of agents without expert knowledge of GIT. Furthermore, the navigation and consultation tools are incorporated into the interface in an agile way, facilitating the dissemination of information on heritage without falling into the documentary complexity of the object of study itself.



Likewise, the co-production of information must include options for users to characterise the edited elements as being of cultural interest, independently of the type of agent involved.



Finally, the data collected must be reusable for the tasks of cultural heritage protection, an issue that is resolved by exporting them in GeoJSON files that can be downloaded from the research project website, and, after a process of expert validation of the data collected, their incorporation as documentary information in MOSAICO.



Concerning the standardisation of formats (products, web services, and data quality), the geo-viewer must comply with the specifications of Directive 2007/2/CE, InspirE [33], especially those relating to services, adapted for the Andalusian public administration in the Cartographic Technical Standards of Andalusia [34].





3. Results


3.1. Technical Development of the Rural Heritage Viewer


The Rural Heritage Viewer is based on a light client for visualisation and consultation that incorporates spatial information editing tools, which facilitates the input of information into the database and allows the return of strategic information in cultural heritage management tasks. It is therefore proposed to implement a double functionality: (1) the visualisation and exploration of spatial data interactively and efficiently, and (2) the edition of specific geodata on immovable assets, intangible assets, and cultural heritage agents.



These functionalities are solved with an open source software architecture based on a backend infrastructure hosted in the cloud using Amazon Web Services (AWSs) and an interactive map frontend that stands out for its adaptability and performance.



The main components that make up the technological architecture are the following:




	
Spatial Database: Geospatial data are stored in Amazon RDS (Relational Database Service). Amazon EC2 instances are deployed to host the application backend (automatically scalable according to traffic demand).



	
Geoserver: The Mapbox GL library allows speed in loading data layers and availability of customisable base maps (visual styles, symbols, and labels consistent and in line with the project’s corporate identity). It is adaptable to web, mobile, and desktop applications.



	
Web Client: React technology with the JavaScript UI development library enabling seamless interaction with maps and geodata.



	
Cartographic-based Web Services: Mapbox Streets based on vector coverages of OpenStreetMap data.



	
Security and Access: AWS security groups and firewall rules are implemented to control access to resources with the username and password and protect the infrastructure and data.









3.2. Description of the Rural Heritage Viewer


3.2.1. The viewer’s Graphical Interface


The graphic interface solves basic navigation, visualisation, and consultation tasks as well as the possibility of incorporating specific elements through their spatial location. The organisation of the information layers in the table of contents of the viewer presents a block structure (Figure 4), with the editable layers placed in the first place:




	
Collaborative mapping: Editable information layers on immovable and intangible cultural heritage and agents.



	
Heritage information: Territorial context information layers for historical heritage management—territorial delimitation of historic areas or heritage zones, cultural routes, and landscapes of cultural interest.



	
Background information: Sectorial territorial context information layers accessible via WMS (Web Maps Service) relating to urban planning, administrative boundaries of a cultural nature, and municipal boundaries; communication routes for access to cultural assets dispersed in rural areas (paths, trails, livestock trails, cycle paths, greenways, corridors, and green doors); cultural service centres of interest (churches, tourist offices, and museums); territorial figures of management and protection of heritage at a global and regional level; and facilities of protected natural areas.









3.2.2. Information layers: Conceptual Model and Data Sources


Most of the geographic information layers of input in the viewer are freely accessible through WMS and WFS services hosted in the IAPH node of IdeAndalucia. However, it should be borne in mind that there are restrictions on the publication of the location of certain immovable assets for reasons of protection and conservation: unprotected archaeological sites and archaeological sites or sites with the presence of cave paintings, archaeological easement areas, and some protected archaeological sites that for reasons of their state of conservation or difficulty of access are not open to visitors. In addition to the restrictions on the publication of the location of single-family dwellings of ethnological value in the Inventory of Popular Architecture 1992/1997 of the Directorate General of Cultural Heritage and Museums, a necessary restriction is in compliance with Organic Law 3/2018, of 5 December, on the Protection of Personal Data and the guarantee of digital rights. In these cases, the records are not available to the viewer although they can be requested through the Digital Cartography Service of the IAPH [35].



The geodata, accessible through the tools described above, present a conceptual model following the heritage entities to be represented and expressed through point, linear, or polygonal geometry depending on the entity in question and its spatial precision needs. The data models and information sources using thematic blocks are defined with the following:




	
Editable information layers. There is a documentary priority in the editable elements of the viewer, so in these cases, the number of accessible fields is more comprehensive with characterisation data of each element detailed following a TESAURO standardisation (Thesaurus of Andalusian Historical Heritage) [23] and the possibility of visualising an image of the asset (see Table 1 and Figure 5). As can be seen in Table 1, only assets relating to built and intangible heritage were considered. Movable heritage was discarded due to the territorial disparity in the documentation of this category in the Andalusian records. All the information layers present a point geometry. It should be pointed out that although the layers of heritage assets do have sources of information, the Documentation and Studies Centre of the IAPH and the General Catalogue of Andalusian Historical Heritage (CGPHA) of the General Directorate of Historical Heritage, in the case of the agents, no prior information is available. In turn, these layers will be complemented and enriched using the editions of information that the different users will incorporate through the tools of the viewer.



	
Information layers of the territorial context of historical heritage management. In the searchable layers of the “Heritage Information” block, priority is given to the incorporation of links to expand the consultation, with the description fields being the nomenclature and typology of the cultural property. These geodata represent groups or associations of assets of cultural interest that respond to a specific territorial and/or normative system [26]: Historic Ensemble, Cultural Route, Landscape of Cultural Interest, or Heritage Area. The sources of information are the Documentation and Studies Centre of the IAPH and the CGPHA.



	
Sectorial territorial context information layers. All the layers present a WMS format whose interpretation is from the legend. Except for the information on land classification whose data source is the Urban Information System (SIU) of the Ministry of Transport, Mobility and Agenda [36], they are served through the WMS Viewer of Spatial Reference Data of Andalusia (DERA) [37] of the Institute of Statistics and Cartography of Andalusia (IECA).









3.2.3. Collaborative Editing Tools for Thematic Mapping


The collaborative editing tools allow (1) the spatial location of a heritage asset (immovable or intangible) or a newly chosen heritage agent, and (2) the standardised description of each element incorporated in the heritage asset characterisation forms, which is carried out following a Thesaurus structure and taking the MOSAICO platform as a reference. Using the interface editing tool (see Figure 5), the user selects the entity to work with, accesses the viewing area to georeference a specific element, and once located, starts its characterisation using a specific form.



The form associated with a heritage property presents a structure of predefined “drop-down”-type fields (Figure 5a) that facilitate the reuse of data in a cultural heritage management context: incorporation with validation in the IAPH inventory; new research projects; intervention initiatives in the territory; etc. In turn, there are certain “open” fields to document the user’s perception and assessment of their heritage legacy. In the case of the incorporation of a new agent, the form presents a structure that prioritises the visibility of rural development initiatives that incorporate heritage resources as strategic and allows opinions and suggestions in the form of comments (Figure 5b).



Finally, the interactive map facilitates the documentation of cultural heritage management initiatives in rural areas, together with their spatial reference, and therefore identifies good practices to be considered in the design of future management actions and proposals.






4. Discussion


The Rural Heritage Viewer facilitates the active collaboration of citizens in the management of Andalusian cultural and architectural heritage. It offers users the possibility both to learn more about their local heritage and to participate in the identification and, therefore, valuation of immovable and intangible assets that they feel as if they were their own. Furthermore, it enhances the creation of collaborative networks through the visualisation of initiatives that, from a concept of sustainable development of vulnerable areas, present cultural heritage as a strategic resource.



This provides a public body of the cultural administration with an additional source of information to the usual ones. It will help produce digital information on the immovable and intangible heritage of Andalusia, incorporating the citizens as fundamental agents in the interpretation of their local cultural heritage. Furthermore, through the tool designed, possible links are created with various agents that intervene in the territory. This will be based on the possibilities that the management of cultural and architectural heritage can offer to actions and programmes for sustainable development and social cohesion in particularly vulnerable rural areas.



The results obtained in the implementation of the geo-viewer yield a series of conclusions about its usefulness and effectiveness in the context of citizen participation:




	
As a tool for dissemination and knowledge for the local population, the geo-viewer acquires a special significance since the research undertaken diagnoses, in the territorial area under study, a clear lack of knowledge of its architectural, archaeological, and intangible heritage assets.



	
As a tool for documenting the lived and perceived heritage in vulnerable areas, it contributes to the work of documenting cultural heritage that the IAPH has been carrying out for decades. It complements other projects such as the Atlas of the Intangible Heritage of Andalusia or the Open Laboratory of the Cultural Heritage of Andalusia.



	
After a process of validation of the data edited in the geo-visor, it is possible to reuse and disseminate them through the Digital Guide to the Cultural Heritage of Andalusia.



	
Finally, the geo-viewer makes it possible to expand the mechanisms for identifying agents and collaborative networks in heritage management along the lines of projects already tested in the IAPH, such as the Network of Andalusian Heritage Informant Agents.








The findings so far allow us to conclude that the design and implementation of the Rural Heritage Viewer can be considered as a pilot experience with a possible continuity in a regional context. This will allow the compilation of thematic cartographic information on heritage for Andalusian coverage. It will also provide a technological response to other IAPH initiatives such as the Network of Reporting Agents of the Cultural Heritage of Andalusia, as well as a tool to extend the interoperable map services available in the IAPH node of the Spatial Data Infrastructure of Andalusia. Within this future line of action, it would be necessary to improve both the visibility of the tool incorporated in the IAPH portal and the processes for downloading the edited spatial information (with data export tools incorporated in the interface).
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Figure 1. Web context in which the Rural Heritage Viewer is embedded. 
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Figure 2. Main profiles of viewer editing agents. 
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Figure 3. Territorial context of the Cultural Heritage Viewer. 
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Figure 4. Interface of the Rural Heritage Viewer. 
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Figure 5. Editing tools: (a) Editing a patrimonial object; (b) Editing a patrimonial agent. 
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Table 1. The data model of the editable viewer layers.
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Object

	
Field

	
Description

	
Domain






	
Immovable

	
Name

	
Name of the asset

	
Free text




	
Typology

	
Functional assignment of the asset

	
Architecture: civil, contemporary, defensive, religious, vernacular, industrial heritage, archaeological sites, hydraulic infrastructures, and other infrastructures




	
Province

	
Name of the province

	
8 Andalusian provinces




	
Municipality

	
Name of the municipality

	
785 Andalusian municipalities




	
Historic period

	
Historical period to which the asset belongs chronologically

	
Prehistory, Ancient Ages, Middle Ages, Modern Ages, Contemporary Ages




	
Character

	
Disciplinary characterisation

	
Archaeological, architectural, ethnological, or combined




	
Specific typology

	
Typology of the functional attribution of the asset

	
Free text




	
Activity

	
Activities carried out on the site

	
Free text




	
Level of protection

	
Protection status of the asset

	
BIC, CG, Municipal Urban Catalogue




	
Photograph

	
Photograph of the asset

	




	
Intangible

	
Name

	
Name of the asset

	
Free text




	
Typology

	
Functional attribution of the asset

	
Food and culinary systems, means of expression, trades and knowledge, and sociability and associations




	
Province

	
Name of the province

	
Idem




	
Municipality

	
Name of the municipality

	
Idem




	
Historic period

	
Historical period defining the chronological ascription of the asset

	
Idem




	
Character

	
Disciplinary characterisation

	
Ethnological




	
Specific typology

	
Typology defining the functional attribution of the asset

	
Free text




	
Activity

	
Activities associated with the asset

	
Free text




	
Level of protection

	
Level of protection of the asset

	
Idem




	
Photograph

	
Photograph of the asset

	




	
Agent

	
Name

	
Name of the agent

	
Free text




	
Typology

	
Functional attribution of the agent

	
Administration, academic, company, association, foundation, individual, and others




	
Activity

	
Activities associated with the agent

	
Tourism, crafts, local development, nature, gastronomy, agriculture, management, administration, museums, revitalisation, research, archaeology, architecture/construction, culture, art, and others




	
Nature

	
Legal nature of the agent

	
Public, private, non-profit, other




	
Province

	
Name of the province

	
Idem




	
Municipality

	
Name of the municipality

	
Idem




	
Postal address

	
CP in which the agent is located

	
Free text




	
URL

	
Web

	
Free text




	
Comments

	
Comments

	
Free text




	
Photograph

	
Photograph of the agent
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