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Abstract
The web portal contains maps and applications aimed to represent the places of worship, both in the city of Bucharest,
the capital of Romania and across the whole country, but also in the diaspora, and to perform different spatial and
demographic analyzes. The basic functionalities of web maps and applications allow the following: identification by
name, by address or by church type, and displaying the information stored in the database; viewing the number of
churches displayed at that time on the map, the year of the newest built church, the total number of parishioners, and
the total number of families in the displayed churches, as well as filtering the churches after deanery; a list of all
churches visible on the map at a specific time, grouped after deanery; displaying on the map only the churches that
have the main theme selected from the drop-down list. Moreover, in order to improve and complete the information
contained in the database, an internal editing application has been created, allowing the search by address, or by the
church name in order to modify the data (both the spatial location, and attributes of a church). The spatial and
demographic analysis application presents a series of spatial analyzes based on demographic data provided by the
National Institute of Statistics for 2017, correlated with information on the number of parishioners of each church held
by an Archdiocese. Another example of the application shows two pilgrimage routes: a pilgrimage to Bukovina, and
one to Israel; Word / PDF documents with goal history, photos, or links to other websites for each route can be added
to provide the public with a broad idea of the points of interest they visit.
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INTRODUCTION
Following the fall of the communist regime in December 1989, Romania has witnessed a surge in expressing religiosity
that is continued to the present. The most popular church in Romania is the Romanian Orthodox Church (ROC), with
more than 86% of the 22.8 million citizens declaring themselves Orthodox. According to the latest official census, in
2011, over 97% of the inhabitants declared themselves Christians, with 86.4 belonging to the Romanian Orthodox
Church, 4.6% Roman Catholic, 3.2% Reformed, and 1.9 Pentecostal, while atheists 0.11% and the percentage of people
who declare that they have no religion is 0.1% (Sav 2014). The growing trend came naturally after years in which
practicing religious customs was banned. Actually, it is a known fact that during Ceausescu's regime, over 20 churches
evaluated as cultural monuments with a history of over several centuries (Church Ene 1611, Church Alba Postavari
1595, Church Sfanta Vineri 1784, etc.) were demolished.
After the revolution, Romania experienced various political and social challenges. Cities have developed under a
growing industry and attracted people around them, leaving behind villages that struggled with an aged population.
Moreover, there is a great number of people that left the country in search for a better living. This has been further
accentuated by Romania's accession to the European Union in 2007 when citizens have acquired the right to move
freely and to work legally throughout the EU. However, because of the Christian tradition in our country and the
spiritual comfort that citizens have always found in the Christian Orthodox Church it is a known fact that people
actually have more trust in the church's institution than in other institutions such as the army, the government and the
parliament. Under these circumstances, it is understandable how the religion and the ROC in particular has also traveled
through a challenging period, having to adapt to the modern society. Some of the measures that ROC took after 1989 in
this sense, was to reopen the monasteries and hermitages that were abolished abruptly in 1959. At the same time, the
foundations of hundreds of churches were laid, especially in the urban environment all over Romania. As for the
Diaspora, some Orthodox structures were raised to higher ranks and some new ones were established. A special activity
was given to the social-philanthropic plan, by setting up charity associations to help orphans, the elderly and people
with disabilities, religious assistance in hospitals, orphanages and old people's homes.
It is clear that the Institution of the Romanian Orthodox Church has a great heritage. In this context, it is necessary to
have a spatial database to manage the locations and data of these establishments. GIS technology has allowed the
integration of Spatial and Non-Spatial Data from different sources and formats, such as religious sites, demographic,
economic and geographic information within the same system. In addition to providing a system for collecting and
managing data in the same place, other benefits of spatial intelligence technology enable powerful spatial analysis
through different methods and functions that can yield new directions into Christianity and society, such as the
changing trend of spatial patterns, and the possible impact between spatial distribution of Christianity, demography,
geography and economics (Bao et al. 2014).
The objectives of the project:
1. To create a centralized information infrastructure
2. To provide effective tools for interested users through GIS technology
3. To create a web portal designed to promote information sharing, the social activities of ROC and improve
overall understanding of Christianity
4. To render comprehensive information about teaching, learning and training on the studies of christianity
This paper presents the result of the project, with a focus on the web portal as an integrated platform for data, web
maps, web apps, methodology and research references. The system allows easy access to comprehensive demographic,
economic and religious information in Romania and Diaspora, as well as some online tools for spatial data analysis for
understanding trends and patterns in the field.

DATA
In terms of data, the project relies on both spatial and non-spatial data. An important source of information lies in the
archives from the National Institute of Statistics containing official information on the structure of the population: age,
ethnicity, religion, as well as other important indicators on social conditions and education that are of interest, at the
level of counties, regions and macro-regions.
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The locations of the Orthodox churches in Romania were mapped by the project team using tools and aerial images
from the ArcGIS platform. Following the same procedure, and with additional information from specialized agencies,
pilgrimage routes were created.
Regarding the Diaspora, we used the official data sources from the ROC, the website of the Romanian Orthodox
Archdiocese of western and southern Europe, which contains a list of the addresses of the Orthodox Churches in France
and Spain. In order to locate them, we used Esri's geocoding service; where the position of an object is defined
indirectly, either by postal address or name of the administrative unit or a known name, the non-spatial information is
transformed into geographical coordinates and thus can be located on a map.
Each theme was managed in a separate feature class, organized within a geodatabase structure with a previously defined
schema of subtypes and domains to facilitate efficient data management.
For the cult sites that were destroyed under the Ceausescu’s regime, we consulted archives containing information about
the history of these vestiges. Also, images from various sources have been gathered with the interiors and exteriors of
the monuments. The data has been used to create Story Map apps that make visiting these points of interest possible,
even after their disappearance.

SYSTEM ARCHITECTURE
The proposed infrastructure is based on a web portal that allows the creation, hosting and sharing of maps, scenes and
web applications publicly. This front-end component is powered by the back-end infrastructure that relies on a
repository of spatial data and web services.
•
•
•
•
•
•

The web portal brings together all the geographic information that were collected and has the tools to:
Create, save, and share web maps and scenes.
Create and host web mapping apps.
Search for GIS content within the portal.
Create groups to share GIS information.
Share links to GIS apps.

The online web portal of the Archdiocese of Bucharest can be accessed from any browser (Internet Explorer, Mozilla
Firefox, Google Chrome) and offers direct links to all existing GIS web applications right on the front page. This
infrastructure makes GIS accessible to users of all experience leves. Certain apps are designed for beginners or non-GIS
users, while experienced users can use apps to mark new establishments on maps, or perform spatial analysis to reveal
patterns that would otherwise be hidden in the data.

CASE STUDIES
1. Orthodox Churches in Bucharest Web App
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Figure 1. The Orthodox Churches in Bucharest, symbolized after the construction period
This web app meets the need of the Archdiocese to have an overview of all the places of worship in Bucharest. The
interface presents a series of tools to help identify them by address or name. Also, a simple click on the map, reveals all
information stored in the database regarding the selected spatial object. Besides the possibility of symbolizing certain
attributes, there are also some special commands that allow interaction with spatial data (Figure 1):
•
•
•

Grouping: viewing the number of churches currently displayed on the map, the oldest of them, as well as
filtering churches after the century they were built;
Filtering command: displaying on the map only the churches with a specified patronage;
Interactive charts list: spatial data aggregation, giving an overview of the areas where most churches are
located, as well as their number

2. ROC Pilgrimages Web App
The ROC Pilgrimage web app was built on two pilgrimage routes: a pilgrimage to Bukovina (Figure 2) and one in
Israel (Figure 3).

249

Proceedings, 7th International Conference on Cartography and GIS, 18-23 June 2018, Sozopol, Bulgaria
ISSN: 1314-0604, Eds: Bandrova T., Konečný M.

Figure 2. Selecting a pilgrimage by name

There is also the option of selecting a pilgrimage route from the list of pilgrimages existing in the database for viewing
it on the map.
Apart from the thematic layer with the actual route of the pilgrimage, there is also a point layer containing all the
pilgrimage objectives, classified by route and day of visit. The app allows searching a route by name, as well as by
address.
Optionally, Word / PDF documents with additional historical facts, photos, or links to other websites can be added to
provide the audience with a broad idea of the points of interest they visit.
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Figure 3. Map display of selected pilgrimage and visiting objectives

3. Churches of The Romanian Orthodox Archdiocese of Europe Web App
Due to the increasing number of Romanians living in the diaspora, the number of Romanian Orthodox churches abroad
has increased, as well as the need of the Romanians to quickly and easily find the church closest to the place they live
in. Users can search a church by its address.

Figure 4. Churches of The Romanian Orthodox Metropolis of Europe Web App

4. The Road of the Cross - Jerusalem StoryMap
Story Map Apps are a new way of presenting geographic information, similar to an article or story in a dynamic
perpective, using interactive web maps and images, which can include both videos (from Youtube) and links to other
websites. Figure 5 presents the route followed by pilgrims going on the Road of the Cross, each stop being marked on
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the map with a point, numbered by the order of the visit. The side panel shows an image, and brief description of the
point marked on the map, which reflects its historical significance or the way it originated.

Figure 5. The Road of the Cross - Jerusalem StoryMap

Demographic and spatial analysis web app
The Demographic and spatial analysis web app presents a series of spatial analyzes based on demographic data
provided by the National Institute of Statistics for year 2017, which were correlated with information about the number
of parishioners of each church held by a certain Archdiocese. The map with the analysis of the discrepancy between the
number of parishioners and the number of inhabitants in each commune (Territorial Administrative Unit - TAU) reveals
that, for example, from the total of 159 TAUs constituting an Archdiocese, in 43 of the TAUs, the number of
congregants summed up for all TAUs' churches, exceeds the number of inhabitants in the TAU reported by the National
Institute of Statistics for 2017 (Figure 6).

Figure 6. Spatial analysis with the discrepancy between the number of parishioners and the number of inhabitants
Another spatial analysis is the spatial distribution of the ratio of the number of parishioners per church to TAU level
(Figure 7). The report resulted by summing up the number of church parishioners in each commune (Territorial
Administrative Unit - TAU) and dividing them into the number of churches in the commune. In five of the communes,
the number of parishioners per church exceeds the value of 2000 people.
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Figure 7. Spatial distribution of the ratio with the number of parishioners per church at
Territorial Administrative Unit (TAU)
Figure 8 shows the result of the ratio obtained by dividing the area in square kilometers of a TAU into the number of
churches in the mapped TAU. In five of the TAUs a church serves an area of more than 60 square kilometers.

Figure 8. Spatial distribution of the ratio by the number of square kilometers served by a church in a Territorial
Administrative Unit (TAU)
A more complex analysis for the Archdiocese aimed at identifying the localities without a church in the Archdiocese.
This analysis involved calculating the walking distance (considered for 20 minutes) to each church. The obtained layer
(polygon) was intersected with the limits of localities (also polygon type), resulting in a new layer of settlements
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without a church and which are not within the limit of 20 minutes walking by a church from another city/village (Figure
9).
There are 242 such communes out of which:
•
•
•

6 communes have more than 1000 inhabitants (three of which are suburban villages);
19 communes have between 500 and 1000 inhabitants;
42 communes have a population of 300 to 500 inhabitants.

Figure 9. Map of villages without a church in an Archdiocese

CONCLUSIONS
The market of the geospatial technology has evolved in recent years. The GIS technology is present in all areas that use
spatial information, and serves as decision support for various actions. In the context of a technological society in which
data is the engine of action, the Church must adapt and evolve to meet the new needs of people. This project and its
outcome, the web portal of the Bucharest Archdiocese, is a starting point for the next generation. It demonstrates how
different data formats and sources can be integrated, visualized, analyzed and reported in a collaborative web
environment. As presented, the space analysis tools are discovering new patterns in data that otherwise would not be
immediately visible.
As future work, we plan to extend the database with data collected on the field using the mobile apps Collector for
ArcGIS and Survey123 to continue the series of research in this area and to discover new links between religion,
population and other indicators.
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