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the space and territory of Europe. The project Petrifying Wealth seeks to rewrite the social history of 

the central Middle Ages, emphasizing the need to reassess from an untried perspective an element 

that has always been present in our vision of the period—the sudden ubiquity of masonry 

construction—but which has hardly been given the opportunity to provide in-depth explanations for 

complex social dynamics. The project seeks to offer novel explanations to previously unasked 
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which other “peripheral” territories drank, Dr. Ana Rodríguez and Dr. Sandro Carocci will undertake 

to bring new light to probe the greater meaning behind the process of masonry building as an 

investment in social identity in the central Middle Ages.        
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1. Data summary 

 

"Petrifying Wealth. The Southern European Shift to Masonry as Collective Investment in Identity, c. 1050-

1300 ", ERC Advanced Grant, is a project that aims to analyze the structural transformations in Europe that led 

to the birth of a new landscape between the 11th and 13th centuries characterized by the amplitude and rapid 

diffusion of stone constructions and other durable materials. Within the framework of these research lines, 

the research team is currently working on the development of a free PostgreSQL database covering the 

mentioned period including areas such as architecture, archeology of architecture, documentation, art and 

photography, both in a wider sense and in relation to some specific case studies. This database will have its 

corresponding spatial extension PostGIS, which will make it possible to visualize and analyze the breadth of 

phenomenon, with the ultimate objective of studying in depth not only new institutional dynamics, but also 

the social uses and conceptions ideologies previously unpublished, until that moment, in Western Europe. 

 

Objectives of the Project 

 

Both religious and lay buildings will be analyzed, having in mind the following objectives: 

 

For religious buildings, 

Objective 1a: Analysis of the material evidence both on a macro scale and regionally. Census and 

systematization through a database of all rural and urban churches in the regions selected through a 

Geographic Information System (GIS). An analysis will be made of territorial concentration (number of 

churches, approximate dating, distance between them, distances from urban centres), noting in each case the 

existence of associated structures (cemeteries, hospitals, barns).  

Objective 1b: Census and chronology of the foundations of family churches, paying particular attention to 

the endowed by women in regions where they are documented in the research period.  

Objective 1c: Estimation of construction costs. Evaluation of aspects related to the production and 

transport of the materials used, including elements such as the distance from the quarries of origin, the use of 

new stone and the reuse of old materials and of elements from Roman ruins.  

Objective 1d: Testing of the hypotheses concerning the functionality and use of the elements of the 

churches. Census and systematization of porticos or other structures used as meeting places; census of the 
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documentary evidence of community meetings to establish the role played by the churches in them and their 

public visibility: community meetings, liturgical and sacramental ceremonies, marriages outside church 

premises, processions. Individuation of significant examples.  

Objective 1e: Analysis of the role of masonry-built religious buildings in sources of canon law, in 

ecclesiastical thought, in hagiography, in iconographic representations, microarchitecture, and in the memory 

of monasteries.  

Objective 1f: Analysis of population documents and the determination of population in certain territories 

where the new inhabitants were obliged to build churches. Inquiry into the hypotheses of stabilization of 

population and the consolidation of rural communities around churches. Estimation of the relative size of 

some churches in relation to the surrounding communities and the number of people they could contain.  

 

Regarding lay buildings, 

Objective 2a: Analysis of the material evidence to construct the object of research both on a macro scale 

and regionally. Census and systematization through a database of castles and other fortified buildings in 

selected rural regions through a Geographic Information System (GIS)  

Objective 2b: Analysis of the various forms and functions of urban noble towers, distinguishing the 

chronology of their distribution and the regions where they are a regular feature and where they are scarce 

along with the reasons for this.  

Objective 2c: Census and analysis of documents of consortium management (such as the “societies of 

Italian towers” and the towers for groups of relatives in other places) in towers and noble palaces within the 

geographical areas covered by the project.  

Objective 2d: Systematization of urban civilian buildings, by processing existing information relating to 

Rome, Padua, Pisa, and that provided for different regions of the South of France and Iberia by data from 

studies conducted by archaeologists of architecture. Social diffusion models will be taken into account.  

Objective 2e: Analysis of available data regarding the typology of country dwellings, with particular 

attention to the possible survival of non-masonry remains and the social diversification of the forms of 

dwellings; census of the types of country dwellings suitable for defence.  

Objetive 2f: Identification of the earliest petrified households of the aristocratic lineages through written 

and material evidences.  

 

Objective 3a: Analysis of the literature on the major buildings by public authorities.  
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Objective 4a: Quantitative estimation of the relative costs and value of dwellings. Assessment of data on 

the costs of building activity; analysis of the development of trades exchanges related to construction and 

associated social groups, based on existing literature.  

Objective 4b: Assessment of the social value of houses by region and period, analysing the role of the 

masonry house as a badge of citizenship in legal and literary sources. Presence of buildings in tax regulations, 

fines and penalties, evaluation of cases of common property. Analysis of references to petrified assets in wills, 

family distributions, pacts between relatives, etc.  

Objective 4c: Collection and analysis of available data on the urban market of rents of houses and parts of 

houses.  

Objective 4d: Typological, geographical and chronological census of petrified buildings linked to 

productivity (mills, fulling mills, Cistercian farms, artisan workshops) based on existing literature  

 

Final objective 1: Global interpretations, resulting from the research conducted throughout Petrifying 

Wealth by the Principal Investigator and team members, supported by external collaborators and other 

experts through seminars, meetings, and conferences, as well as in fieldwork.  

 

Final objective 2: Dissemination of the results and scientific data in high-impact publications and scholarly 

gatherings.  

 

Nature of the intermediate data management plan 

 

Data plans provide a fundamental tool to describe the information with which the project works. It 

analyses the structure of the system, the data schema on which the information will be stored, the data sources 

acquired and elaborated and their subsequent publication and external access policy. 

The Petrifying Wealth project is committed to an open data policy (FAIR). To facilitate access, 

understanding and re-use of the data, three plans will be developed at different moments of the project: Initial, 

Intermediate and Final. 

The initial data plan (https://digital.csic.es/handle/10261/155640), developed in 2017, established the 

guidelines that the project intended to follow, the objectives to be achieved and the proposed structure of the 

system. 
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In this Intermediate Data Plan, we can assess the fulfilment of these initial objectives, as well as make a 

precise description of the structure of the system that has finally been implemented, and of the data that have 

been elaborated. 

In the Final Data Plan, an overview will be made of all the data with which the project has worked, and 

special emphasis will be placed on their publication, allowing their access, consultation and reuse. 

Objectives of the intermediate data plan: The current phase of the project makes the Intermediate Data 

Management Plan an ideal tool for a first approach to the complex system structure of the Petrifying Wealth 

project, in particular to the data model on which the PostgreSQL / PostGIS spatial database is built. 

During the first period of the project, conceptual modelling of the database and its implementation was 

carried out along with the implementation of the rest of the system structure. The next step was the 

acquisition and management of data related to the project. As far as possible, an attempt was made to acquire 

data sets that had already been produced, homogenising them in such a way that they could all be 

incorporated into the same database. For the period in question, there is a lot of information available, but 

there was a lack of uniformity given the fact that these are not usually open and interoperable datasets. This 

has opened up new avenues of analysis and consultation on a massive dataset that could be considered as Big 

Data. 

The data acquisition and management phase and the following analysis and interpretation phase have 

overlapped, as the second phase allows for the discovery and filling of gaps in the dataset developed in the 

first phase, while data acquisition and collaboration with various institutions will continue until the end of the 

project, with a view to constituting the most complete and comprehensive dataset possible. 

The project database will be accessible, searchable and reusable, and will be open as long as possible to 

incorporate all data of interest, and may become a consultation and management tool that goes beyond the 

limits of the project. 

 

Data sources 

 

The objectives of the Project require the acquisition of a large amount of data that will provide a global 

vision of the study area during the period analysed. The structure of the spatial database is designed to 

facilitate the storage of data from different sources, adjusting them to the predefined scheme. The data 

acquired are from different disciplines and their interrelation will open up new perspectives for study. Among 

the many disciplines covered, the following are worth highlighting: 
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Architecture: 

For the analysis of the preserved architectural remains, we have collected in a systematic way the data 

of large reference works for the Peninsular territory: 

 Enciclopedia del Románico: (Encyclopedia of Romanesque) developed by the Santa Maria la 

Real Foundation (Fundación Santa María La Real del Patrimonio Histórico (FSMLRPH), a non-

profit Spanish private cultural foundation. The Encyclopedia of Romanesque is the result of 

three decades of work to document all the Romanesque testimonies of the Iberian Peninsula 

and bring them together in a single collection, which already reaches 50 volumes. The data 

provided by the Santa Maria la Real Foundation is fundamental to geolocalize more than 

9,000 patrimonial entities, to which must be added more than 160.000 records 

corresponding to the photographic documentation. Currently the Foundation has a portal in 

which its database can be consulted (open access) but cannot be consumed (open data). In 

the framework of this research, we found that it was important to establish a synergy of 

collaboration with the Santa Maria la Real Foundation. In this sense, we signed a working 

agreement, so that the FSMLRPH could make available to the members of the research 

project the data structure of the Encyclopedia of Romanesque in order to produce a digital 

cartography that covers the entire Iberian Peninsula. The research team, for its part, 

undertakes to publicly acknowledge the collaboration of the FSMLRPH in the development 

of this project, on the one hand, and on the other, to provide access to scientific analysis of 

the data collected by the FSMLRPH as well as establish relationships with other data sets. 

This work agreement respects all copyright restrictions arising from the Foundation's 

editorial and research work. 

 Thanks to the collaboration agreement established with the Santa María la Real 

Foundation, its photographic database with more than 160,000 records has been 

incorporated, which also provides basic data on the Romanesque buildings (name, location, 

municipality, province and geographical coordinates). Based on this data, the core required 

for the architecture in the project's database has been completed. 

 Románico en los Mapas: a particular work developed by Julián Castells, published by the 

Santa María la Real Foundation through its website, which provides the location of more 

than 16,000 buildings within the study area of the project, going beyond the territorial limits 

of the Romanesque Encyclopaedia. Of particular interest for the project are the locations of 

the buildings of France and Italy.  
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 Catalunya Romànica: Romanesque Catalonia is a digital product based on the 27-volume 

reference work published by Enciclopèdia Catalana over fourteen years, between 1984 and 

1998, under the direction of Jordi Vigué (1985-90) and Antoni Pladevall (1990-99). It provides 

a general treatment of the Romanesque art that developed in the territories that make up 

what is now Catalonia, Andorra, eastern Aragon and southern France. It concentrates on the 

exhaustive description of the Romanesque monuments, organized by counties and 

municipalities, in a total of more than 4,000 monuments.  

The data required for the project's database has been systematically obtained. For many 

of these elements, the locations provided by Julian Castells have been very useful.  

 Consorcio Camino del CID: The Consorcio Camino del Cid -Consortium of the Way of El Cid- 

is a Spanish non-profit public corporation legally established in 2002 and formed by the 

Provincial Councils of Burgos, Soria, Guadalajara, Saragossa, Teruel, Castellón, Valencia and 

Alicante, for the purpose of promoting and disseminating the cultural, tourist and 

environmental potential of the Way of El Cid and generating new resources for the 

inhabitants of the regions through which this route passes.  

Thanks to the collaboration established, more than 250 elements have been 

incorporated into the project database, properly catalogued and geo-referenced, with their 

respective photographic documentation. 

 Asociación de Amigos de los Castillos: This non-profit cultural Association was founded in 

1952 under the Decree of 22 April 1949, which came to protect the Spanish castles and 

recognized them as national monuments. On 22nd December 1966 the A.E.A.C. was 

declared of Public Utility by the Council of Ministers and since 1976 the King and Queen of 

Spain have held the Honorary Presidency of the Association. 

The aims of the Association are: to contribute to the conservation, revitalisation and 

protection, moral and material, of the Spanish fortified monumental heritage and to 

stimulate the study, knowledge and interest in them, highlighting and propagating their 

artistic, historical and cultural importance, so as to promote their knowledge and facilitate 

research work with appropriate means. 

Through the inventory distributed online, access is available to information on more 

than 10,000 architectural elements, the location of which is initially being acquired, in order 

to subsequently complete the core data required for the project's database through specific 

works or institutional architectural catalogues, such as those provided by the Autonomous 
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Community of Aragon (http://www.sipca.es/) or the Government of Catalonia 

(http://invarquit.cultura.gencat.cat/cerca). 

 Specific Works: some of which provide data collection in a systematic way, but from specific 

areas. Among these works, listed in the project's bibliography 

(https://www.petrifyingwealth.eu/bibliography/), the following are worth mentioning: 

- Retuerce Velasco, M., & Cobos Guerra, F. (2011). Metodología, valoración y criterios de 

intervención en la arquitectura fortificada de Castilla y León. Catálogo de las provincias 

de León, Salamanca, Valladolid y Zamora. (Junta de Castilla y León, ed.). Retrieved from: 

https://www.jcyl.es/jcyl/patrimoniocultural/fortificada/pdf/arquitectura_fortificada.p

df 

- Sainz Esteban, A. (2017). Las murallas en las comunidades de villa y tierra de la diócesis 

de Segovia en los siglos XI a XIII. Técnica y sistemas constructivos de la arquitectura 

defensiva medieval. Universidad de Valladolid. 

- Daza Pardo, E. (2015). Técnicas y materiales de la construcción fortificada altomedieval 

en el centro de la Península Ibérica: métodos de análisis a través de la arqueología y la 

historia de la construcción (Universidad Politécnica de Madrid). Retrieved from 

http://oa.upm.es/40100/  

- Rodríguez Zapata, J. L. (1992). Castillos de Cuenca (J. L. R. Zapata, Ed.). Cuenca. 

- González Díaz, A., Balado Pachón, A., Bellido Blanco, S., Belloso Martín, C., López 

Corraliza, E., Martínez Martínez, C., & Rebollo Matías, A. (2012). Fortificaciones de los 

siglos XII y XIII en las fronteras del reino de León (Junta de Castilla y León. Consejería de 

Cultura y Turismo, Ed.). Valladolid. 

 Field work carried out by the Petrifying Wealth team during the first two years of the 

project, with the aim of analysing in detail specific issues of some case studies, of which the 

following are clear examples: 

- Merindades of Burgos: architectural analysis developed by Rocío Maira Vidal. Derived 

from these studies, the analysis of the dataset of roofs and vaults of certain buildings 

and their descriptive analysis are incorporated into the database. 

-  Tivoli: architectural analysis of the medieval buildings of the city of Tivoli (Italy) 

developed by Fabio Giovannini. 
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-  Sepúlveda / Segovia: architectural and archaeological analysis of the cities of Segovia 

and Sepúlveda (Spain) by Fabio Giovannini, Rocío Maira Vidal and Enrique Capdevila 

Montes. 

- Zamora: architectural analysis of the religious buildings in the city of Zamora, carried out 

by Teresa Martínez Martínez, within the framework of her doctoral thesis on the 

stonework markings of some of the buildings in the city. As a result of this thesis, a set 

of stonemasonry markings of certain buildings and their detailed analysis are included 

in the database. 

Epigraphy 

Within the framework of the project, the data relating to epigraphic sources (Iberian Peninsula, Italy and 

southern France) contemporary to the period of study (11th-13th centuries), which cite or have a direct 

relationship with some type of construction, have been incorporated and analysed. The data analysed come 

from the following sets of information: 

 Open databases: 

- AETHAM: Database of Hispanic medieval epigraphy systematised by Prof. Isabel 

Velázquez's team (UCM) and which has a total of 4744 records 

[http://hesperia.ucm.es/consulta_aehtam/buscador.php]. Of these records, a total of 65 

epigraphs have been added to the Petrifying Wealth database. 

- EPIARQ: Database of Hispanic medieval epigraphy systematised by Prof. Isabel 

Velázquez's team (UCM), with a total of 645 records, of which a total of 2 epigraphs have 

been added to the Petrifying Wealth database.  

 Corpus of published epigraphs:  

- Corpus Inscriptionum Hispaniae Medievalium: Directed from the Universidad de León. 

 Maurilio Gutiérrez Alvarez (1999) Zamora. Colección epigráfica, Brépols (ed.). 

 Alejandro García Morilla (2015) Corpus Inscriptionum Hispaniae Mediaevalium. 

Burgos (siglos VIII-XIII), León: Universidad de León, Servicio de Publicaciones. 

 Javier de Fernández Santiago, José María de Francisco Olmos (2018) Corpus 

Inscriptionum Hispaniae Mediaevalium. Guadalajara (1112-1499), León: 

Universidad de León, Servicio de Publicaciones. 

- Doctoral theses and studies in the field of medieval Hispanic epigraphy: 



 
 

12 

 
 

 Lorenzo Martínez Ángel (2000) Las inscripciones medievales de la provincia de 

Segovia, León: Universidad de León. Secretariado de Publicaciones, Doctoral 

Thesis. 

 Javier Molina de la Torre (2012) Epigrafía medieval y moderna en la provincia de 

Valladolid, Valladolid: Universidad de Valladolid, Doctoral Thesis. 

- Corpus des inscriptions de la France médiévale: 12 volumes published between 1974 

and 2010, reviewed online at [https://www.persee.fr/collection/cifm]. 

 Robert Favreau, Bernadette Leplant, Jean Michaud, Edmond-René Labande 

(1979) Corpus des inscriptions de la France médiévale. Dordogne, Gironde, París: 

Université de Poitiers. 

 Robert Favreau, Bernadette Leplant, Jean Michaud, Edmond-René Labande 

(1981) Corpus des inscriptions de la France médiévale. Gers, Landes, Lot-et-

Garonne, Pyrénées-Atlantiques, París: Centre National de la Recherche 

Scientifique. 

 Robert Favreau, Jean Michaud, Bernadette Leplant, Edmond-René Labande 

(1982) Corpus des inscriptions de la France médiévale. Ville de Toulouse, París: 

Centre National de la Recherche Scientifique. 

 Robert Favreau, Jean Michaud, Bernadette Leplant, Edmond-René Labande 

(1982) Corpus des inscriptions de la France médiévale. Ariège, Haute-Garonne, 

Hautes-Pyrénées, Tarn-et-Garonne, París: Centre National de la Recherche 

Scientifique. 

 Robert Favreau, Jean Michaud, Bernadette Mora (1990) Corpus des inscriptions 

de la France médiévale. La ville de Vienne en Dauphiné, París: Centre National de 

la Recherche Scientifique. 

 Robert Favreau, Jean Michaud, Bernadette Mora, Edmond-René Labande (1986) 

Corpus des inscriptions de la France médiévale. Pyrénées-Orientales, París: Centre 

National de la Recherche Scientifique. 

 Robert Favreau, Jean Michaud, Bernadette Mora (1988) Corpus des inscriptions 

de la France médiévale. Gard, Lozère, Vaucluse, París: Centre National de la 

Recherche Scientifique. 
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 Robert Favreau, Jean Michaud, Bernadette Mora (1988) Corpus des inscriptions 

de la France médiévale. Aude, Hérault, París: Centre National de la Recherche 

Scientifique. 

 Robert Favreau, Jean Michaud, Bernadette Mora (1989) Corpus des inscriptions 

de la France médiévale. Alpes-Maritimes, Bouches-du-Rhône, Var, París: Centre 

National de la Recherche Scientifique. 

 Robert Favreau, Jean Michaud, Bernadette Mora (1990) Corpus des inscriptions 

de la France médiévale. La ville de Vienne en Dauphiné, París: Centre National de 

la Recherche Scientifique. 

 Robert Favreau, Jean Michaud, Bernadette Mora (1992) Corpus des inscriptions 

de la France médiévale. Alpes-de-Haute-Provence, Hautes-Alpes, Ardèche, 

Drôme, París: Centre National de la Recherche Scientifique. 

 Robert Favreau, Jean Michaud, Bernadette Mora (1994) Corpus des inscriptions 

de la France médiévale. Ain, Isère (sauf Vienne), Rhône, Savoie, Haute-Savoie, 

París: Centre National de la Recherche Scientifique. 

Documentation 

The written documentation with which we have worked, always dated within the period of study of the 

project, is limited exclusively to particular study areas. Of all the documents analysed, only those of particular 

relevance have been included in the database, or in certain cases, those that mention buildings whose location 

has been obtained, but always in response to specific research needs. 

 Datasets: 

- CORHEN: is the result and source of the research work of the Grupo de Historia del 

Español Norteño (GHEN), directed by María Jesús Torrens Álvarez (CSIC) and made up 

of researchers specialised in the history of the Spanish language and the edition of 

ancient documents. 

The Corpus Histórico del Español Norteño contains medieval documentation of northern 

Castile. Its open access offers users the documents in a double presentation, 

palaeographic and critical (and the image when permission is granted by the archives), 

as well as the possibility of searching inside the texts and filtering by different 

parameters. 
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Thanks to its open access, it has been possible to incorporate the 253 documents 

belonging to the documentation of the monastery of San Salvador de Oña into the 

project's database. 

 Open lemmatised diplomatic corpora: Thanks to the enormous amount of 

documentation available through the various open lemmatised documentary corpus 

projects, a new line of research is opening up that makes it possible to analyse the 

chronological and spatial evolution of certain terms related to construction and 

petrification processes: 

 The Corpus Documentale Latinum Hispaniarum (CODOLHisp): was born as the 

result of the collaboration between Spanish teams that are carrying out 

research on Medieval Latin lexicography. These teams have joined their efforts 

to develop a new platform that provides access to four lexical databases of 

Medieval Hispanic Latin: CODOLGA (Corpus Documentale Latinum Gallaeciae 

https://corpus.cirp.es/codolga/), CODOLCAT (Corpus Documentale Latinum 

Cataloniae http://gmlc.imf.csic.es/codolcat/), CODOL-LEG (Corpus 

Documentale Latinum Legionis http://www.codolleg.es/), CODOLVA (Corpus 

Documentale Latinum Valencie http://codolva.ivitra.ua.es/).  

Of these four sets, only CODOLGA and CODOLCAT have been incorporated 

as datasets, as they temporarily cover the interest of the project, providing 

18,851 documents.  

 CBMA, Corpus de la Bourgogne du Moyen Âge: Database containing in its current 

state 29,013 diplomatic documents (including 27,094 lematicised in 2017), mainly Latin, 

from the 6th to the 14th centuries, i.e. more than 6.1 million words. In total, more than 

70 editions have been digitised since 2004 to obtain this set. 

 Documentary databases from individual research: Thanks to the transfer of the 

documentary database of Dr. Inés Calderón Medina, 724 documents have been 

incorporated, of which we have proceeded to work with those of specific interest to the 

project. -:  

 Documents collected in the works Enciclopedia Románica and Catalunya Románica: 

directly related to the buildings analysed therein. Specifically, Catalunya Románica 

incorporates some complete documents and all the known documentary citations for all 

the buildings included in the collection, resulting in more than 4,000 buildings that are 
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only known from written documentation, as it has not yet been possible to locate their 

material remains.  

 Study Areas: 

- Italy: Documents from various documentary series from all over Italy, including the 

cities of Siena, Genoa, Treviso, Turin and Perugia, among others.  

- The Province of Leon Region and the Merindades de Burgos region: Detailed analysis of 

the documentary collections of specific interest for the project. The collections that 

stand out are the following: 

 Colección de fuentes y estudios de la historia leonesa. 

 Fuentes medievales castellano leonesas. 

- Provinces of Segovia, Soria, Salamanca, La Rioja and Ávila: Analysis of the documents 

drawn up by Cardinal Gil Torres, which specify the income received by the different 

ecclesiastical entities. 

- Catalonia: Analysis of the documents of specific interest for the project, highlighting the 

Diplomataries of Catalonia, compiled by the Noguera Foundation. 

(http://www.fundacionoguera.com/es/). 

Other datasets 

 Viator-e (https://viatore.icac.cat/es/elementor-767/): The Viator-e project is designed to 

analyse the social, political and economic repercussions of the construction of transport 

infrastructures during several periods in the Roman Empire. The analysis of historical 

transportation networks is based on three main aspects: 

a) Documentation of the infrastructures. It represents the first step of the project in 

which all the elements that make up the network are collected, digitized and 

disseminated. 

b) Analysis of the structure of the transport network. From the knowledge of the 

network, it is possible to analyse how it is configured by quantifying the connectivity of 

the different urban centres. 

c) Analysis of the transport network functionality. Thanks to historical knowledge about 

transport costs and speeds, it is possible to create models that evaluate the costs (in 

time and cost) of the transport of goods through the network 
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 Geographical layers: mainly generated by public administrations, those geographical layers 

that are of specific interest for the research are incorporated into the project, given that they 

provide spatial information directly related to construction, such as Digital Terrain Models 

(Instituto Geográfico Nacional) or Hydrography (Confederaciones de Cuencas Hidrográficas 

or Generalitat de Catalunya).  

 Administrative data: Current administrative delimitations and nomenclatures will be used for 

the definition of the areas of research. The use of standards will allow the interoperability 

among the different supranational areas of study. This data will obtained from official 

sources, such as the National Geographic Institute (www.ign.es) or L'Istituto Nazionale di 

Statistica (www.istat.it). EU own codification will also apply: EUROSTAT (NUTS - 

Nomenclature of territorial units for statistics, 

(http://ec.europa.eu/eurostat/documents/3859598/5916917/KS-RA-11-011-EN. PDF) and 

ISO 3166 (country codes). 

 

Architecture of the System 

 

As indicated in the Initial Data Plan of the Petrifying Wealth Project, the system architecture is based on 

a client-server architecture with four main interrelated axes: 

 Spatial database: developed in PostgreSQL / PostGIS, stored on a local server, which provides a 

distributed network for the different entities generating information. The conceptual data model describing 

the structure of the database has been developed in UML and will be published openly, to facilitate 

consultation, understanding and reuse of the project data. 

 Bibliographic database: Developed with specific software, such as the bibliographic managers 

Mendeley or Zotero, which already incorporate standards when storing and subsequently publishing the 

bibliographic references used in the research project. Thanks to the use of standards, it is possible to establish 

a connection with the spatial database and associate certain specific references with certain spatial and 

thematic elements. 

 Data storage: The project's server is also used for data storage and exchange. Due to the large 

amount of graphic information, a server with a capacity of 4 TB, which can be doubled if necessary, is 

indispensable. 
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 Publication of data: Since the beginning of this year (2021) the data can already be consulted via 

the project website(www.petrifyingwealth.eu). A basic version of the data is currently available, which can be 

consulted through a cartographic viewer; the project bibliography can also be consulted. 

 

Dataset description 

 

The Data Model, reflecting the structure of the database, will be extensible for registration of 

architectural spatial entities. In connection with the Cultural Heritage Application Schema (CHAS, 

http://digital.csic.es/handle/10261/127671) it allows linking to INSPIRE protected sites 

(http://inspire.ec.europa.eu/) as an extension of it. 

The project data model will be published openly for consultation and analysis, thus facilitating access and 

reuse of the project database. Based on its spatial dimension (INSPIRE), the structure of the database is 

composed of the following sets: 

Spatial data: mainly buildings which will be located by means of point layers for macro and micro scale 

analysis, with a resolution of 10m. The rest of the data sets will always be related to one of these buildings, 

whether preserved or not, such as masonry marks, epigraphy or documentation.  

An exceptional case is the incipient data set of quarries exploited during the period of analysis of the 

study, with their own spatial location. All of them are directly related to the buildings gathered in the project 

database or to the petrification process. 

Apart from the data stored in the database, for the development of spatial analyses, all layers of interest 

are acquired, such as digital terrain models or hydrographic networks, as well as historical roads, as the Camino 

de Santiago (https://www.ign.es/web/resources/publicaciones/Camino-Santiago/index.html), the Vía 

Francigena (https://www.viefrancigene.org/es/) or the Roman roads (https://viatore.icac.cat/).  

Thematic Data: The Petrifying Wealth project database integrates multiple sets of information of 

different thematic nature, but which have as a nexus their relationship with buildings or written 

documentation. Between these two main sets, whenever possible, the corresponding relationships have also 

been established. We also have a series of written documents that provide information on the petrifying 

processes, specifically acts that include houses, land or other elements that are impossible to locate today due 

to the lack of identifiable material remains and of precision within the written documentation regarding their 

location. 
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From the constructions and the written documentation, the database extends to a whole series of sets 

of information always related to one of these two nodes. 

The main thematic datasets are:  

Architecture: The formal characteristics of the buildings are collected. The structuring of the data is based 

on the theory of the archaeology of architecture (G. P. Brogiolo, 1988, Archeologia dell'edilizia storica, Como), 

conceiving different parts that define the architectural complexes, organised hierarchically from the general 

whole to the more specific parts of the buildings, defining for each of them a series of characteristics of interest 

for the project. To ensure the completeness of the database and the robustness of the analyses to be carried 

out, a mandatory data core (CORE) is specified. This data core will be served openly through the web by means 

of a cartographic viewer and a query form: 

1. Architectural complexes: It is the general definition of the building, encompassing all its parts and related 

spaces.  

At the end of the data entry phase, the project database has references for the entire study area (Iberian 
Peninsula, South of France and Italy), with a provisional number of 17.753 elements. Of these, 7.379 
constructions have been analysed, mainly located in Spain and the city of Tivoli in Italy. 

The fields that have been specified as compulsory are: 

1. Architectural complex name. 

2. Geographical coordinates: with ETRS89 reference system. 

3. Location: Population entity or toponym referring to a geographical feature, where the 

construction is located. 

4. Municipal District / Province: administrative delimitations where the building is located, 

taking the data referring to the Territorial Nomenclature of Statistical Units of the European 

Union (NUTS) as standard data to facilitate the interoperability of the information. In this way, 

the different national divisions are comparable in the following way: 

 

Country NUT 1 NUT 2 NUT 3 NUT 4 
France Regions + DOM Former regions + DOM Departments Communes 

Italy Groups of regions Regions Provinces Comuni 

Portugal Continent + Azores + Madeira Coordination and development 
regions + autonomous regions 

Groups of 
municipalities 

Freguesias 

Spain 
Groups of autonomous 

communities Autonomous communities Provinces + Islands Municipios 
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5. Disappeared Buildings: This category includes those buildings for which we have 

documentary references that tell us of their existence, but of which no material remains or 

of which only a later building remains, but with no traces of the period under study. The 

location of the missing buildings is imprecise and in no case exceeds the scope of the NUT4. 

6. Chronology: this is collected for all buildings constructed within the period of study of the 

project (1050-1300). The chronology is grouped in intervals of 50 years, assuming 

chronological inaccuracies of a maximum of one century (2 intervals of 50 years). The 

following exceptions to this generality are assumed: 

 Buildings constructed in a previous period, but which were most probably in use 

during the period under study, given their state of conservation or information 

derived from archaeological interventions. This has made it possible to document 

moments of construction boom prior to the time limits of the project. 

 Buildings constructed outside the cultural scope of the Christian kingdoms, such as 

reused Andalusian buildings, such as fortifications or mosques. In this case, the date 

on which the building falls within the cultural scope of the project is taken into 

account, i.e. date of conquest. 

7. Scope: An attempt is made to establish the scope of construction of the building, 

distinguishing between isolated, rural or urban buildings. 

8. Typology: In order to classify the buildings, a hierarchical system is established consisting of 

two levels: 

- General level: a distinction is made between ecclesiastical, secular (private lay and 

public lay) and other religious constructions made exclusively within the Christian 

kingdoms. 

- Specific level: a standardised list of values is created to classify the constructions, 

each one within its general level. Religious buildings (religious buildings and 

monasteries) and fortifications (mainly secular) stand out for their high 

representation. 

9. Construction phases: This is not a compulsory field, so its recording is not complete, but in 

the cases in which it has been possible to establish it, it describes the construction evolution 

of the elements in the database. It allows to analysing not only new constructions, but also 

reconstructions within them (extensions, functional modifications or reconstructions).  



 
 

20 

 
 

2. Building / block: Functionally independent parts within the Architectural Complex. We currently have 6.917 

Building / block, always in relation to their Architectural Complex. 

The compulsory fields are: 

1. Name of the Building / block. 

2. Typology: a standardised list of elements that can make up different architectural 

complexes is created. For example, towers can be found in both religious buildings 

(churches or monasteries) and secular buildings (fortifications or residential buildings).  

3. Building Materials: of special interest for the project since they are clear representations of 

the investment in construction. For this mandatory field a short list of general terms is 

established highlighting mainly stone and brick. The database has a registration system (not 

compulsory and only addressed for certain case studies) to be able to expand the 

description of the materials used, being able to analyse, for example, in the case of stone, 

if it is carved or not, how, and what type it is. 

 

3. Functional Units: This is the name given to the different elements that make up the Building / Block. For 

example, for the body of a church we have a series of functional units such as, for example, the naves, the 

transept or the chancel. An extensive list of terms is created in order to include all the elements that may 

appear in the different types of constructions, but only two are compulsorily included: the belfries and the 

domes, as they are a representative type of tower. Currently, the project database contains references to 916 

Functional Units. 

Apart from the obligatory core, other data sets related to the buildings, analysed exclusively in certain 

cases of study, should be highlighted: 

 Architectural elements: different elements that make up the Functional Units, from elements typical of 

construction to stone elements, but closer to movable art. An extensive list of standardised values is 

constituted, among which elements such as arcosolia, columns, tympanums... or others such as baptismal 

fonts, tombstones or capitals could stand out.  

 Roofs: a set of data derived from the specific analysis of building roofing systems, both in stone and wood, of 

great importance in the study of construction costs.  

Archaeology: a set of data derived specifically from the analysis of the archaeology of architecture. By 

means of the reading of wall facing and stratigraphic analysis of the entities, the following elements are derived 

in particular: 
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1. Masonry Stratigraphic Unit (USM): the database currently contains 3.723 USM for 70 

Building / Block analysed in the city of Tivoli (Italy).  

2. Activities: Union of different USM, which due to their characteristics respond to the same 

constructive moment. The analysis of these construction activities makes it possible to 

reconstruct the constructive evolution of the buildings analysed. 

3. Construction technique: In parallel, each USM responds to a specific construction 

technique, which, together with the activities, allows for a technical evolution of the 

constructions. 

Stone masonry marks: Derived from the methodology developed by Jennifer Alexander for the study of 

stone masonry marks, a set of georeferenced data is incorporated into the project's database, always in relation 

to the buildings. It catalogues the stone masonry marks in order to analyse from this perspective the 

constructive evolution of the buildings where they are found. We currently have 1,082 marks, all of them from 

buildings in the city of Zamora.  

The minimum data to be entered within this data set are as follows:  

1. Functional Unit / Architectural Element: From these functional parts of the Architectural 

Complexes, we establish the relationship between the stonework mark and the building 

that contains it, specifying also in which exact part of the building it is located. 

2. Location: Apart from the location relative to the building, two other location systems are 

established, an absolute one using UTM 30N coordinates (ETRS89) and a location using an 

alphanumeric local reference system. 

3. Mark: A classification system for marks, which responds to a number of their specific 

characteristics. 

Epigraphy: documentary sources in stone associated with entities that provide information about them. 

We have registered 398 epigraphs, of which 348 are associated with a buildings, distributed territorially: 

 

Spain 149 
France 104 
Italy 72 
Portugal 23 

 

The epigraphy also has a mandatory data core that provides a minimum data set and allows for analysis 

across the study area: 
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1. Name: descriptive title of the epigraph. 

2. Epigraph Type: a standardised list of values is established to standardise the variability of 

typologies of epigraphs. 

3. Chronology: the year of realisation is assigned, and if this is not possible, the century is taken 

as the minimum chronological datum. 

4. Location of the epigraph: the aim is always to establish a relationship with a building, either 

because it is its location or because a specific building is mentioned. 

Quarry: A set of data referring to stone exploitation systems, whether open-cast quarries or underground 

mines, but always referring to systems of extraction of materials destined for construction within our period of 

study. These quarries should be related to the buildings constructed with materials extracted from them, or to 

the written documents where they are mentioned. A name, the place in which it is located (name of the nearest 

village or place name, municipal district and province) and its geolocation by means of geographic coordinates 

(ETRS89) are collected as obligatory data. There are currently 27 elements in the project's database. 

Written documentation: A systematic search is made of all written sources of specific interest for the 

project, within the aforementioned areas of study. The database currently contains 2.975 documents, of which 

2.267 are of specific interest to the project. At the same time, we have 2.286 documents exclusive to Catalonia 

and another 352 relating to the province of Leon, which will be uploaded to the database before the end of the 

project. In total, 4.905 documents of specific interest for the research have been analysed at the moment. 

Regarding the compulsory data collected for written documentation: 

1. Collections: Documentary collections of which only their name is collected as a mandatory 

field. 

2. Documents: Always referring to the collection from which they originate, the following 

mandatory fields are included for the documents: 

a. Number within the collection 

b. Specific interest for the project (only for analysed documents)  

c. Chronology: including the year of issue of the document, or at least the century 

in which it was produced. 

d. People quoted in the document 

e. Acts cited in the document: of which the following are recorded: 

 Type of Act Cited: data selected from a controlled list of terms. 
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 Transaction goods: data selected from a controlled list of terms, and in the 

case of a building, the corresponding relationship is established between 

the act cited and the architectural element contained in the database. 

Thesaurus: An ontology is a formal representation of the terminology and concepts of a scientific domain, 

which is used to clarify the relationships between terms and concepts (Madin et al., 2008). An ontology includes 

a vocabulary of terms (belonging to a disciplinary field) with their definitions and the relationships between the 

concepts. 

The great challenge of the semantic web at the technological-scientific level is to improve the levels of 

description of the contents of the pages. It is in this context where ontologies play a central role, by 

representing knowledge through the assignment of meaning to concepts, meaning that can be transcribed into 

formal languages, which generates an "intelligent" communication bridge between user and system. 

For the purpose of the project, the art and architecture thesaurus created and maintained by the Getty 

Research Institute (https://www.getty.edu/research/tools/vocabularies/aat/ o https://www.aatespanol.cl/) 

has been selected as most appropriate.  

They will provide, among other advantages: 

- Standardisation of the terms used. Through the connection with the project's web page, it will allow 

the understanding of the terms used, as well as their translation into different languages. It will 

allow the implementation of concepts associated with the Semantic Web. 

- Increase the interoperability of the dataset with other models that also use the Getty thesaurus as a 

reference. 

- Use of controlled and standardised terminology, avoiding the use of redundant or imprecise terms. 

- - Streamline access to the database by replacing terms with a numerical code. In this way, as well as 

speeding up the speed of consultation, terminological corrections can be made, working exclusively 

on the table containing the thesaurus, maintaining the integrity of the rest of the database. 

- Use of the thesaurus to tag various elements. The thesaurus therefore acts transversally throughout 

the database, since all the sets can be tagged independently, but always in reference to the same 

thesaurus. In this way, it is possible to extract all those elements, regardless of their nature, that 

contain a certain label. This system, inserted within the PostgreSQL database, would work similarly 

to a NoSQL key-value system. 
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Based on the Getty thesaurus, other concepts included in the thesaurus of the Encyclopaedia of the 

Romanesque, as well as those concepts generated specifically for the Petrifying Wealth project, will be added. 

As a result, a thesaurus will be published openly with these three sources, indicating the origin of each term. 

 

Tesauri Datasets Terms 

Getty 1034 

Petrifying Wealth 409 

Enciclopedia Románico 360 

Total 1803 

 

Bibliographic data:  

The bibliography developed through the Mendeley platform (reference manager, document manager and 

social network), can be consulted from the beginning of 2021 through the project website 

(https://www.petrifyingwealth.eu/bibliography/). In the future, the data can be acquired in parallel using 

standard formats such as Bib TeX (bib), Research information system (ris) or xml, or work directly on the 

online platform Zotero. 

The bibliographic managers Mendeley and Zotero are based on standards that facilitate their full 

interoperability. To comply with these standards, they predefine a data model for recording bibliographic 

references. In the Petrifying Wealth project, based entirely on these data models, we have only imposed 

minimum standards to guarantee the completeness of the information. 

- Author / Authors 

- Títle 

- Colection / Journal / Conference 

- Date 

- Place 

- Access to the publication, in the case of open access. 

The bibliography of the project currently has 1.455 bibliographic references, distributed between general 

or specific works of the different datasets, such as documentary sources, architecture or archaeology. In 

certain cases, specific elements have been associated through the database with the bibliographic references 

from which the information originates.  
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Graphic data: 

The project's graphic information consists of images, planimetries and three-dimensional models, all of 

which are stored on the project's server. 

Basically, the graphic information comes from the collaboration agreement developed with the Santa 

María la Real Foundation, which has made it possible to acquire its photographic database consisting of more 

than 160,000 elements, mainly divided between photographs and planimetries. 

The Petrifying Wealth project has produced graphic documentation of several case studies, such as the 

Merindades region and the cities of Zamora, Segovia and Sepúlveda. We have photographs of the buildings 

and three-dimensional models that allow the generation of orthophotographs of the most representative 

ones, mainly of Sepúlveda and Merindades. 

We also have the collaboration of the Consorcio Camino del CID, which has provided us with information 

and images of more than 250 elements related to CID landmarks. 

To complete the graphic information on all the buildings referenced in the database, we have finally 

resorted to photographic collections in open access on the Internet, with Creative Commons licence, which 

allow their use with the corresponding mention of their origin, such as the graphic information of the 

Generalitat de Catalunya in its inventory of Architecture (http://invarquit.cultura.gencat.cat), or the 

information contained in Wikipedia itself. 
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2. FAIR data 

 

Making data findable 

 

The project data will be available for direct consultation through the project website. For this purpose, 

query forms will be created to filter the thematic information, as well as a cartographic viewer, both for the 

spatial visualisation of the data and for its selection.  

In addition to these consultation protocols (open data), data consultation and download services will be 

implemented through the creation of a Spatial Data Infrastructure (SDI). Following the protocols established 

by the Open Geospatial Consortium (OGC), query services (Web Map Service, WMS) and data download (Web 

Feature Service, WFS) will be implemented. Sets of metadata will be generated for the layers served, following 

the INSPIRE regulations, which will allow them to be included in metadata catalogues such as the one offered 

by the Spatial Data Infrastructure of Spain (IDEE). 

Currently, the first version of the cartographic viewer is ready be consulted on the project website 

(https://www.petrifyingwealth.eu/), which currently shows the basic information on the 17,753 buildings 

spread throughout the study area.  

In the cases being analysed, mainly concentrated in Spain and Andorra, a photograph of the element and 

a link to the source of information used are shown. In most cases, both the photograph and the link come from 

the Encyclopaedia of the Romanesque, but in those cases where this information is lacking, photographs are 

acquired from the aforementioned collections (Petrifying Wealth, Consorcio Camino del CID, Generalitat de 

Cataluña, Wikipedia or personal contributions), while the information links are completed with the work 

Catalunya Románica or official information sources such as the Aragonese Cultural Heritage Information 

System - SIPCA (http://www.sipca.es/) or Turismo de la Xunta de Galicia (https://www.turismo.gal/). It is also 

worth mentioning reference sites that provide a huge amount of information, such as the Asociación de 

Amigos de los Castillos, Castillos del Olvido, Asociación de Amigos del Románico or the Guía de Monasterios y 

Conventos Monestir (https://www.monestirs.cat/). 

In parallel to the buildings stored in the project's database, the map viewer currently shows historical 

roads of interest: 

- Medieaval Roads: by now, the Camino de Santiago (www.ign.es) and the Vía Francigena 

(www.viefrancigene.org) 
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- Roman Roads: we have the dataset developed by Pau de Soto (https://viatore.icac.cat/), which 

shows main and secondary Roman roads for the Peninsula. To complete this information, we show 

for the rest of the study area the Roman roads, both main and secondary, compiled by Harvard 

University and available in open access (https://dataverse.harvard.edu/). 

In parallel, to facilitate its location and thanks to the metadata associated with the information layers, all 

the information will be included in official open data search catalogues, mainly the Spatial Data Infrastructure 

of Spain - IDEE (https://www.idee.es/web/idee/idee#nodosidee) and the open data portal of the Government 

of Spain (https://datos.gob.es/). 

 

Standards for metadata creation 

 

Historical heritage is protected by the Spanish Historical Heritage Laws (16/1985 of 25 June 1985) for 

assets located in Spain, and by Legislative Decree 22 January 2004, no. 42, Cultural and Landscape Heritage 

Code, with its subsequent modifications, for Italy.  

According to the Spanish Historical Heritage Law, the term heritage includes "... immovable property and 

movable objects of artistic, historical, palaeontological, archaeological, ethnographic, scientific or technical 

interest. Likewise, documentary or bibliographic heritage, archaeological sites or areas, as well as natural sites, 

gardens and parks of artistic, historical and anthropological value". (Respaldiza Hidalgo, Vazquez Hoehne, and 

Wachowicz 2009) 

INSPIRE (Infrastructure for spatial information in Europe), is the main European directive on geographic 

information. Point 9 of Annex I of the directive, called Protected Areas, covers all those areas established or 

managed by legislation - whether national, EU or international - that pursue specific conservation objectives. 

It is a practical, administrative adaptation of the broader definition given by the International Union for 

Conservation of Nature (IUCN) as applied specifically to environmental issues. In the case of INSPIRE, protected 

sites related to cultural heritage (buildings, archaeological sites, etc.), of geological value, etc., are also 

included.  

Therefore, the recommendations dictated by this directive will be followed both in terms of data 

modelling and metadata. This will ensure the interoperability of the dataset with Spatial Data Infrastructures. 

As Yu Fujimoto [1] has stated, historical heritage is represented by three types of information: geospatial 

information indicating the location or region, temporal information specifying the historical time period and 

the third type where the thematic information characters of historical heritage are indicated.  For a proper 
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management of historical heritage, systems must adequately handle all three types of information. (Respaldiza 

Hidalgo, Vazquez Hoehne, and Wachowicz 2009). 

Thus:  

- For spatial data, INSPIRE and ISO 19115 will be followed together with its NEM profile (Spanish 

Metadata Core). 

- Dublin Core: standards on metadata interoperability and the development of specialised 

metadata vocabularies for the description of resources, so that the user can search and retrieve information 

quickly and efficiently. It defines only fifteen very basic elements to describe any type of resource, being able 

to document a file, service, publication, programme, web page, author, source, organisation, etc. (Bernabé-

Poveda and López-Vázquez 2012). They will be applied mainly to graphic documentation.  

- For the exchange of bibliographies, the BIB or BibTex standards are followed, which include their 

own metadata sets.  

Regarding the creation and management of metadata, the INSPIRE Directive establishes that the 

organisations responsible for the geographic information of each of the themes listed in its annexes must 

create their metadata at the level of datasets, series and spatial data services. Therefore, as the management 

of protected sites corresponds to the relevant administrations in this field (Autonomous Communities in Spain 

or Ministry of Cultural Heritage and Tourism in Italy), the creation of metadata is not compulsory in the 

framework of the project, but it is recommended for the creation of FAIR datasets. 

In parallel to the above methods, the possibility of following the recommendations provided by the Open 

Archives Initiative (https://www.openarchives.org/) will be studied in order to increase the accessibility and 

interoperability of the datasets. 

 

Making data openly accesible 

 

The layers offered through exchange services will have at least a geometry and an identifier in accordance 

with INSPIRE. This identifier will be provided by the corresponding administrations in charge of the 

management of the protected heritage sites. 

In parallel, direct access (open access) to the thematic data of the project will also be offered using 

standard exchange languages (XML or CSV). International thesauri will be used to increase the interoperability 

of the register.  
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All project data will be made available for access and download, except for data that cannot be accessed 

and downloaded for intellectual property reasons. Neither will any proprietary data not published by the 

responsible entities be available. 

Thanks to the use of the web and following the protocols established by W3C, the information can be 

accessed through any light client (internet browser). To consult the thematic data, the forms implemented on 

the project page can be used, or after downloading, any database management system that allows the data 

to be imported in standard XML or CSV formats.   

Spatial data can be consulted through a cartographic viewer consumable by any web browser that 

implements W3C standards, such as XML or javascript. In parallel, by means of heavy clients such as 

proprietary software like ArcGIS or free software like QGIS, it will be possible to consume the standard services 

offered through the SDI. 

All project data will be stored on a dedicated server within the CSIC, taking advantage of the security 

protocols implemented by this institution. 

In principle, access will be open to all interested users. In the event that the possibility of creating a 

collaborative platform is opened up, in which case users will be given open access to the project database 

itself, authentication systems will be created to allow access without undermining the security of the dataset. 

 

Making data interoperable: 

 

Interoperability is defined as the ability of two or more systems to exchange and use information. In his 

doctoral thesis Manso-Callejo (2009) defines 15 levels of interoperability, of which we analyse three (Bernave-

Poveda and Lopez-Vazquez 2012): 

Syntactic interoperability: ensures the existence of technical connectivity, i.e. that data can be 

transferred between different systems (Hasselbring, 2000). This will be sought through the use of standard 

languages in the exchange of information (XML: "constitutes a way to provide a common syntax in the 

processes of exchange and integration of heterogeneous information"; in particular for spatial languages, the 

GML extension will be used; CSV), as well as services defined by OGC (Open Geospatial Consortium): 

o WMS 

o WFS: it will be subject to the cooperation agreement with the main data provider. 

Semantic interoperability: ensures that the content of the information exchanged (its meaning) is 

understood in the same way by any system. The main objective of semantic interoperability is to reduce the 
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ambiguity of criteria, so that information content can be shared and interpreted efficiently in the specific 

contexts in which it is used. To this end, the use of the thesauri mentioned above is essential. 

In parallel, as already specified, interoperability will be enhanced by using the CHAS data model, an 

extension of the data model proposed in the INSPIRE directive. 

Structural interoperability is an intermediate level between syntactic and semantic interoperability. It 

provides the means by which common conceptual schemas can be specified and shared (Shekar, 2004). The 

strategy is oriented towards the use of common modelling languages to conceptualise information, such as 

UML.  

Therefore, a conceptual project data model will be generated using the UML modelling language 

(available openly through the project website), which will provide structural interoperability and enhance 

semantic interoperability. 
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3. Conclusions 

 

This Intermediate Data Plan of the Petriying Wealth Project sets out the evolution of the modelling, 

incorporation, management and publication of the data that has been worked on in these first years. 

In comparison with the objectives set out in the Initial Data Plan, it can be concluded that all the 

objectives initially set out have been completed.  

The datasets with which the research work has been carried out and how they have been incorporated 

into the structure of the system are described. The initial description of the data model created, which will be 

published openly at the end of the project, is highlighted. The mandatory data for each dataset is described, 

some of which will be directly accessible through the project's website (https://www.petrifyingwealth.eu/), 

while the data that are already incorporated, both in the database and in the bibliography, are quantified. 

A first Open Access version has been published through the Cartographic Viewer implemented on the 

project's website. It is a first approach to what will be the complete consultation of the information through 

this same viewer and a specific form, which will also be available through the project's website. 

In order to facilitate the location of the information and publicise the progress being made, the project's 

website is mainly used, which acts as a node for all the information that has been generated, as well as showing 

the events and news of interest related to the subject of the study. In order to promote the visualisation of 

the website, the following are used:  

- CSIC dissemination: The project is developed under the auspices of the Spanish National Research 

Council (CSIC), which shares its resources in terms of dissemination. The wide dissemination of the 

CSIC website, as well as its almost one million followers on social networks (Twitter, Facebook, 

Youtube or Instragram), encourage the dissemination of the project thanks to its institutional support.  

- Digital CSIC: institutional repository of the Consejo Superior de Investigaciones Científicas (CSIC), 

where all scientific and dissemination publications of the project are housed, as well as documentation 

on datasets. 

- Social Networks: Through Twitter, the project disseminates its results as well as related news of 

interest to more than 500 followers. 

- Institutional repositories: To facilitate the location of data, official data catalogues, such as the Spatial 

Data Infrastructure of Spain or the Open Data Page of the Government of Spain, will also be used. 

The work that remains to be tackled until the end of the project can be summarised as follows: 
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- Complete the database as much as possible, assuming limits, given the unmanageable size of the data 

set for the whole study area. 

- Publish Open Data datasets in compliance with FAIR requirements: 

o Findable: develop and catalogue the metadata of the published layers. 

o Accesible: Through direct download of data in standard formats: spatial (WMS and WFS) 

and thematic (CSV, TXT). 

o Interoperable: implementing standards (NUTS, Getty Thesaurus), extending already 

developed data models (CHAS) and metadating information (ISO19115, Dublin Core). 

o Reusable: Thanks to all of the above, open access data can be reused by anyone interested. 

- Strong push for scientific publications based on the datasets already developed. 


