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Section 1. Brain storming 

Members: Zsombor BARTOS-ELEKES, Zoltán IMECS, Zsolt MAGYARI-SÁSKA, Gábor TIMÁR. 

In the period of November 19–21, 2011 we had a kick-off meeting at Cluj-Napoca. At this meeting the 

participants were Bartos-Elekes and Imecs from Cluj-Napoca, Timár from Budapest and Magyari-Sáska 

from Gheorgheni. 

During this three-day meeting we discussed the work plan; we clarified the tasks of all members; we 

decided on the detailed program, the deadlines for implementing the project’s sections. After the 

meeting we started to prepare the sections of 2012. 

 

Section 2A. Libraries and map collections  

Members: Zsombor BARTOS-ELEKES, Gábor TIMÁR. 

The section 2A consists of collecting the bibliography of the topic in libraries and of exploring all the 

existing available Austrian and Romanian map sheet versions of Map of Southern Romania which are 

accessible in map collections. 

The research included the map collection of Cluj-Napoca, Vienna, Budapest and Bucharest with the aim 

of determining how many editions the Map of Southern Romania had, furthermore to find these copies. 

The mentioned map collections were selected because in these locations we had the best chances to 

find the Map of Southern Romania. 

In Cluj-Napoca we visited and scrutinized two map collections. In the Cholnoky Map Collection we 

identified 88 map sheets of the Romanian version at the scale of 1: 57,600. We have to mention that 

this series is incomplete. At this collection we identified a copy of the reduced map, too (at the scale of 

1:288,000). We searched the map collection of the Central University Library too, but there we couldn’t 

find any map sheets of it. 

Between April 16 and 21, 2012 we did researches in the Map Room of Institute of Museum of Military 

History in Budapest. In this location we identified 99 map sheets of the Romanian version; this series is 

incomplete, too. In the map collection of Széchényi National Library in Budapest we had an unsuccessful 

result: we couldn’t find any map sheet of it.  

Between April 22 and 24, 2012 we had researches in War Archives of the Austrian State Archives in 

Vienna. Here we found all the map sheets of all editions: the 115 map sheets of the Austrian edition (full 
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series) and the 115 map sheets of Romanian edition (full series). Furthermore the identified the reduced 

maps of the Austrian and Romanian editions. In this location we had the possibility of studying the 

whole documentation concerning the triangulation, survey and map drafts etc. 

In the period of June 24–26, 2012 we had researches in various institutions in Bucharest. In the Map 

Collection of the Academic Library we identified the full series (115 map sheets) of the Romanian 

edition. We were in the National Archives of Romania, too, here we found the reduced map, but the 

original map at the scale of 1:57,600 is missing. We visited the Faculty of Geography of the University of 

Bucharest, too, but here we couldn’t identify the map. We planned to visit the map collection of the 

National Library, but because of its moving to the new building we couldn’t have a concluding result 

(presumably there isn’t any copy). We couldn’t reach the institute of military topography, but we think 

that they have the series of the map. 

In addition to the mentioned map collections we carried out bibliographical studies in the following 

institutions: Central University Library at Cluj-Napoca, Faculty of Geography of the University of 

Bucharest, War Archives of the Austrian State Archives in Vienna, Széchényi National Library in 

Budapest. 

As a conclusion we can declare that with these researches we made a significant development 

compared to the results of known bibliography about this topic. Our results allow us to detail and 

correct the previous statements of the bibliography. 

 

Section 2B. Geodetic system, map projection 

Members: Zsombor BARTOS-ELEKES, Gábor TIMÁR. 

This section consists of studying the geodetic system and the map projection of the map. The most 

useful documents were the original ones found at the War Archives in Vienna. Based on these 

documents we could reconstruct the geodetic points used at the survey and the map projection. We 

calculated the datum and projection parameters which can be used in GIS-software. The results were 

compared with the other results in bibliography. 

 

Section 2C. Essay 

Members: Zsombor BARTOS-ELEKES, Gábor TIMÁR. 
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This section consists of finalizing the essay concerning the history, the content and the projection of the 

map – using the documents gathered during the sections 2A and 2B. The essay – after the introduction 

about the sources, aims, methods and relating the precedents of the map – deals with three topics. The 

first topic is the survey: historical background, circumstances, surveying organization, area, period, 

geodesic basis, map projection, scale, and map sheets. The second topic deals with the editions of the 

map:  the Austrian map, the Romanian map (Szathmári’s map), the content of them, the reduced maps, 

the consequences, and the preservation of the map. The third topic is related to the digital techniques: 

scanning, geo-referencing, publishing on Web. The text is illustrated with 31 figures. 

We would like to mention that the partial results of the bibliographic researches and of the preliminary 

calculations were presented at the following international conferences: 

a) International Symposium „Historical Maps in Environmental Geosciences”, Cluj-Napoca, June 21–

23, 2012.  

b) The 20th edition of the International GIS Symposium, Cluj-Napoca, November 9–10, 2012.  

The “preview” of the essay was in September 19–20, 2013 in Rome (Italy) and it was presented by Imecs 

and Timár at The 8th International Workshop on Digital Approaches to Cartographic Heritage organized 

by International Cartographic Association – Commission on Digital Technologies in Cartographic 

Heritage and by Società Geografica Italiana. 

The final version of the essay was published on the web page of the project in December, 2013. 

(http://www.charta1864.ro/essay.html) 

 

Section 3B. Scanning 

Members: Zsombor BARTOS-ELEKES, Zoltán IMECS 

This section deals with the scanning of the map sheets. 

First of all we scanned the map sheets of the Cholnoky Map Collection in Cluj-Napoca. In the other 

locations mentioned above we mostly scanned those sheets which were missing from the collection in 

Cluj-Napoca. 

Thus, in the War Archives of the Austrian State Archives at Vienna we scanned only those sheets which 

could be found only in this institute. This activity was carried out during the mobility in April 2012.  
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We scanned 99 map sheets at the Map Room of the Institute and Museum of Military History in 

Budapest; some of the sheets were missing from Cluj-Napoca.  

Due to scanning in Cluj-Napoca we obtained a wide format scanner and a laptop: the Colortrac SmartLF 

Gx+ T42e wide format scanner with 42 inch (1067 mm) image width and the laptop Dell XPS L702x. The 

request was submitted after the arrival of the payment, in March 2012. After a long process of approval 

and order the system arrived in August 2012. The scanning was carried out in October 2012.  

 

Section 3B. Geo-referencing 

Members: Zsombor BARTOS-ELEKES, Zoltán IMECS 

In the first stage we made a selection of the files scanned in more locations. The complete sheets were 

selected, without holes, and which are legible chromatically. All the sheets were geo-referenced in GIS 

software using the corners as control points. For the projection of ground control points the Cassini-

Soldner was used, based on the researches of the section 2C. All the files were cropped at the margins 

of geo-referencing, and this made the mozaicing of all map sheets possible, offering a complete image 

of the complete map. The files were exported in format .jpg associated with the world and projection 

files (.jgw and .prj). 

 

Section 4A. Online platform development 

Member: Zsolt MAGYARI-SÁSKA 

The objective was to develop an online application presenting the georeferenced raster layers of Map of 

Southern Romania. 

In first phase we identified and studied the possibilities of several cartographical and GIS online 

software: ArcIMS, Mapserver, CartoWeb, GeoServer and Mapnik. Among these five systems CartoWeb 

was the only one which does not have support any more, its last distribution was launched in 2008. 

ArcIMS support was ended also with the launch of ArcGIS system version 10.1. Its successor, ArcGIS for 

Server is very robust and scalable, but it’s a proprietary one, which was considered a weakness in our 

project, as the other three systems (Mapserver, Mapnik and Geoserver) are open source having close 

performances to ArcGIS for Server. After evaluating the possibilities of the remaining three systems, 
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based on their documentation, and after the comparison between them, we have chosen GeoServer 

especially for being an OSGeo (Open Source Geospatial Foundation) project. 

In the second phase we studied thoroughly the functionality of Geoserver. The directory structure, the 

configuration files, the parameterization and the modularity of the system have also been identified. 

 

Section 4B. Domain and server 

Member: Zsolt MAGYARI-SÁSKA 

A proper server was brought for web publishing, being a Dell PowerEdge T320 computer with Xeon four 

cores E5-2403 processor at 1.8GHz and 4GB of RAM. Its acquisition was made in July 31, 2013. The 

server is powered with Ubuntu Server 12.04 operation system. As webserver application Apache 

Tomcat7 was used for being capable of running Java Servlets. PHP was also installed for server side 

applications. For presenting cartographical data GeoServer 2.3.4 was installed. 

The public access of this server is granted through charta1864.ro domain, purchased on September 19, 

2013, registered on a proper DNS server.  

 

Section 4C. Place name index and its integration in the application 

Members: Zsombor BARTOS-ELEKES, Zoltán IMECS, Zsolt MAGYARI-SÁSKA. 

The names of the settlements and their geographical locations are stored in a client side database 

offering fast search possibilities. By entering letters in the search field, those settlements which contains 

the letters are automatically selected. Place name validation with Enter results the panning of the map 

to that settlement position. 

 

Section 4D. Web development 

Member: Zsolt MAGYARI-SÁSKA. 

Web application is on client side developed in JavaScript with the exception of downloading the original 

map sheets, for which PHP was used. 
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For presenting geo-referenced map tiles in browser WMS (Web Map Service) queries are used with 

proper parameterization. 

The application consist of a html and css file containing the frame and design and two js files, one 

containing the application functionality while the other the settlement names. 

The following JavaScript libraries were used: 

- OpenLayers, for general map presenting purposes 

- Proj4js, for projection and coordinate transformation 

- JQuery, for settlement search 

The application has the following possibilities (http://www.charta1864.ro/charta.html): 

- interactive visualization of the map, consisting of: 

o zoom level selection with mouse scroll or with zoom tool, double click on map surface or 
drawing a rectangle over the desired region holding down the Shift key  

o moving the content with mouse dragging, frame positioning in Overview map or with pan 
tool 

o easy visual search on the map is facilitated by an overlay layer containing the Index map 
usable till the 5th zoom level. 

- showing the identification data based on mouse position and current view content as follows: 

o showing the row and column values for the map section on which the mouse is positioned 

o showing the coordinates in the original Cassini-Soldner projection, in Stereo70 and in 
WGS84 projections 

o showing the data associated with current zoom level: map scale, resolution in pixels/m and 
zoom level ratio 

 

 

- viewing and downloading the original map sheet with side data and explanations by: 

o specifying the row and column number.  

o panning to a desired map sheet with “Zoom to” button 

o downloading the specified map sheet in jpg format, file name having the following format: 
szathmari-column-row.jpg (Download 
button)  
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o observing and downloading the original legend, skeleton map and cover sheet (Legend, 
Index map and Title buttons) 

 

- downloading geo-referenced parts of the map, by: 

o specifying the corners of the desired rectangle, 

automatically as the visualized scene corner 

coordinates are transferred to coordinate fields, 

or manually when these values can be entered in 

proper textboxes, or using mouse right button to 

update coordinate fields based on current mouse 

location 

o the coordinate values can be specified in three projection systems: WGS84, Cassini-Soldner 

or Stereo70. On changing the projection system the entered values are transformed 

automatically.  

o specifying the resolution in pixels/m. Accepted values are whole numbers between 5 and 

20, the default 5m representing the original resolution. 

o  selecting the file type, which can be KMZ in WGS84 or GeoTIFF in Stereo70 

The Charta was overlaid onto Google Maps, for which its reprojection to WGS84 was necessary. In this 

version Google Streets, Google Physical, Google Hybrid or Google Satellite can be chosen as base and 

reference maps, offering the possibility of observing the changes through years. Transparency of Charta 

layer can be interactively set in browser window (http://www.charta1864.ro/chartax.html). 

 

Section 5A. Web publishing 

Members: Zsombor BARTOS-ELEKES, Zoltán IMECS, Zsolt MAGYARI-SÁSKA, Gábor TIMÁR. 

Web publishing was made through www.charta1864.ro domain. On opening page there are options for 

map visualization and for browsing project implementation phases. In map visualization windows beside 

effective content there are buttons linking to home page, essay, accessing original legend, visualizing 

map overlaid on Google Maps and help. 
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Project homepage 

The map’s online publishing had two phases. On one hand it was necessary to prepare and upload data, 

on the other hand configuring the GIS server being capable of accessing and efficiently handling the 

uploaded data. 

Data preparation consisted in index map creation for individual raster layers using GDAL. For this 

operation the proper projection system definition was necessary, after it with gdaltindex utility the SHP 

file was created which contains the georeferenced location of every map sheet. 

Defining the proper projection system was necessary also in Geoserver, by editing its configuration file 

containing projection definitions. In this case the sign of the rotation parameter to WGS84 was changed, 

as Geoserver considers the rotation of coordinate system and not the maps. 

The defined raster layer can be requested using WMS service (Web Map Service). Due to the fact that 

WMS request has as parameters the projection, scene limits and the image width and height in pixels 

the request fulfill needs considerable rendering time on server side to prepare it and send it to client. To 

overcome this drawback the map tiles were prior rendered using GWC (GeoWebCache) module 

attached to GeoServer. This operation needs to define map scales for which the rendering process takes 

place. In our case we defined ten map scales, map tiles having 256x256 pixel sizes. 

Configuring the necessary access paths in applications to data in GeoServer the full functionality of the 

web application is achieved. 
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After web publishing, the research results were published on most well-known GIS and cartography 

portal in Romania: earth.unibuc.ro/articole/charta1864. From February 10, 2014 (publishing date) till 

October 2014, www.charta1864.ro had over 11,650 visits, 21% of them being from abroad. 

 

Section 5B. Conferences. 

Members: Zsombor BARTOS-ELEKES, Zoltán IMECS, Zsolt MAGYARI-SÁSKA, Gábor TIMÁR. 

This section consists of presentation of the project on the most important international conferences. 

The General Assembly 2014 organized by European Geosciences Union, with the title of The Face of the 

Earth took place in Vienna (Austria) between April 27 and May 2, 2014. At this international conference 

the members of the project presented three contributions:  

a) Bartos-Elekes Zs., Magyari-Sáska Zs., Timár G., Imecs Z.: How to Compare the Faces of the Earth? 

Walachia in mid-19th century and nowadays. 

b)  Imecs Z., Bartos-Elekes Zs., Timár G., Magyari-Sáska Zs.: The Use of Historical Topographic Maps 

in the Study of Forest-cover Changes in Southern Romania. 

c) Timár G., Bartos-Elekes Zs., Imecs Z., Magyari-Sáska Zs., Crăciunescu V., Flueraru C.: The 2006 

Danube Flood Inundation Patterns and the 1864 Topographic Map of South Romania: How the 

Present Hydrological Processes are Determined by the Original Landscape? 

The 9th International Workshop organized by the International Cartographic Association, Commission 

on Digital Technologies in Cartographic Heritage took place in Budapest (Hungary) between September 

4 and 5, 2014. At this international conference the members of the project presented the following 

contribution: Timár G., Bartos-Elekes Zs., Molnár G., Imecs Z., Magyari-Sáska Zs. (2014): Improvement of 

horizontal georeferencing accuracy of the 1864 map of South Romania by correction grid (GSB) in GIS 

and web publishing environment. 

Our most important aim was that our results could be accessed by everybody, due to this reason the 

essay was published on the web page together with the map. The publishing was promoted by the 

international and national conferences mentioned above. After the publishing of the essay on web, we 

consider that it couldn’t be published in printed version, too, for this reason we plan to write articles 

which present the applications of the results. By realizing these articles we overstep our initial intention. 

Today we have an article already published: Timár G., Bartos-Elekes Zs., Crăciunescu V., Flueraru C., 
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Imecs Z., Magyari-Sáska Zs. (2014): Danger doesn’t vanish with the dikes: Comparison of the inundation 

pattern of the 2006 Danube floods and the historical topographic map of 1864 of South Romania. E-

Perimetron Vol. 9., No. 3., pages 146–152. 

Furthermore we have to mention that we are finalizing three more articles, one of them will be 

published in a journal in Romania (Revista de Geodezie, Cartografie ş Cadastru), the other two in 

journals abroad (Global and Planetary Changes and Imago Mundi). 

 

 

Project leader, 

Zsombor BARTOS-ELEKES 

 

______________ 

Cluj-Napoca, October 6, 2014 


