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Old maps, catalogues, metadata, spatial data infrastructure 

 

Old maps catalogues are coming out of map libraries to join the world of distributed geoinformation.  

Adapting cataloging standards from map libraries to cataloging standards used in Spatial Data 

Infrastructures has facilitated the creation of geoportal Cartocat.cat that connects cartographic 

heritage with current maps. This has been possible jointly on the one hand by advances in 

digitization and georeferencing of old maps, on the other by the partnership of several collections of 

maps from different institutions and by the dialogue between cartographers and map librarians that 

converge at the Institut Cartogràfic i Geològic de Catalunya (ICGC). 

 

This paper describes briefly the necessary steps taken to develop the portal by aggregating and 

consolidating metadata, and uploading it into the SDI following well established ISO standards. 

 
 

The catalan map heritage: confederated catalogue 

 
In Catalonia there is a tradition in collaborative projects to catalogue, digitize and 

disseminate library documentation as maps among others. In 2006 started the MDC (Digital 

Memory of Catalonia), a partnership of 28 institutions to create an online collection of all 

types of materials with the main purpose to increase the visibility and consultation of 

special and heritage collections of the libraries of Catalonia. There are some cartographic 

collections on there pertaining to different map libraries. At the same year the Map Library 

of Catalonia opened its Digital map library project.  In 2014, the online map library of the 

ICGC map library contains almost 60,000 items, out of which some 12,000 are old maps.  

 

The MDC have a confederate search with the ICGC digital map collection. That means that 

a big part of the Catalan cartographic Heritage can be search online at once. 

 

After some initiatives of georeferencing, the next step has been the opening of a geoportal 

of ancient maps into the IDEC (Spatial Data Infrastructure of Catalonia) with 3,462 maps 

coming from 4 public maps collections. A link between map library catalogues and 

cartographic catalogues was created. 
 
 

The Spatial Data Infrastructure (SDI) 

A Spatial Data Infrastructure is a group of technologies, policies, standards, services and 

human resources, necessary for the compilation, manipulation, access, distribution and use 

of geographic data at different levels. 

 

An SDI is a basis for the discovering of spatial data, its evaluation and its use by different 

kinds of users, either from public, or business, or academic, government or citizens sector. 

Conceptually the data infrastructure have the same purpose as the roads and highways: 

improving the communications, making access easier, increasing the commerce, etc. It is an 

interface able to receive a request, make the process and return the results trough internet 
with standard network protocols. 
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We can use a SDI for searching, locating, finding, analyzing and linking with the 

geoinformation and geoservices which are integrated in the IDEC's network. It's based in 

metadata about the data and services which are offered by the different providers. 

 

In an optimal scenario any user of an SDI should be able to discover the geographical 

information related to a certain zone of a given territory, to visualize it and finally, if useful, 

to download it. 

 

From a technological point of view an SDI has to implement tools to empower users to 

reach that optimal scenario. One of these applications, possibly the most important, is the 

metadata catalog: a spatial database with log functions to contain an inventory of all the 

geographical information available in a specific territory. 

 

A metadata catalog search engine should provide answers to non-expert users who don’t 

know exactly what they are looking for, but also to expert users that know exactly what they 

are looking for but can not find it. And all these interactions should be performed in a 

usable, fast and easy way. 
 
 

Map georeferencing 

 
Prior to the release of the first version of the digital maplibrary all actors on the process 

acknowledged the need to have coordinates along with the documents, so that digitized 

maps could in fact be maps again, and because applications like Google Earth are the best 

“OPAC” so far for geometadata. 

 

In 2008 an early alpha version of an online toolset aimed at georeferencing old maps was 

presented by Petr Klokan, who later on in 2010 established Klokan Technologies to further 

develop the concept into a software as a service (SaaS) cloud based product. 

 

Back in 2011 Ramos and Roset, coworkers at the map library, published a brief paper 

detailing the process and the method to download and georeference the maps available at 

the map library using open source tools, to make them publicly available online again using 

tiling processes and geographical aware browser extensions, to combine old maps with 

modern ones and thus be able to reuse this old contents for many purposes. The process 

described required some advanced skills on the patrons side and a certain amount of 

infrastructure to reach the final goal of disseminating georeferenced old maps, making it of 

limited use for huge online collections. 

 

Based on a newer revision of Klokantech’s tool, which was already deployed and 

successfully tested at the National Library of Scotland (NLS) and also at the British Library 

(BL), the ICC conducted in 2012 a crowdsoucing pilot of 1000 maps of its digital 

collections. All these maps were georeferenced by 80 users in less than 20 days, a task 

which could not have been undertaken with the resources available in the maplibrary at the 

time.  Right now the map library collections showcase almost 1,500 maps georeferenced by 

crowdsourcing, and a new batch of 500 more maps is being prepared to be released on the 

wild during 2014. 

 

At the end all the process of compiling maps to digitize them and make them available 

online, with its geometadata, led to the question:  are SDI’s the maplibraries of/for the 21st 

century? 
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Metadata for SDI 

 
Since all the institutions participating in this new effort use the same software to display 

their collections online (CONTENTdm from OCLC), the process of extracting actual 

metadata of the documents to be integrated in the new portal is fairly easy and 

straightforward: exporting the records on CSV allows trouble free exchange of data. 

 

Other institutions joining this initiative in the future might serve their digital collections and 

documents using other platforms and frameworks, but again exporting all the data and 

metadata in CSV format would make it easy to add the information to the existing set. For 

this reason a list of mandatory fields with their descriptions and characteristics was defined 

to be shared among participants in order to be able to create interoperable datasets. 

 

To import all this wealth of geoinformation into the Spatial Data Infrastructure we relied on 

the CSV exports of the Dublin Core metadata which included the usual fields (Title, 

Author, Year, Editor, Description, etc.) and, whenever present, also the Geographical Area.  

 

As a result of interfacing librarians on one side and spatial technologists on the other we 

ended building up a crosswalk to guide us on the process of transferring the textual 

metadata from the library to the ISO19115 spatial database specification.  
 

 
Figure 1Metadata crosswalk between map collections and SDI fields 

 
 

Metadata for georeferencing 

 

To obtain the georeferencing information from old maps for its inclusion in the SDI and the 

geocatalogue three options exist depending on the amount of work needed and the accuracy 

expected: 

1) Georeferencing with GIS tools: online or offline. 

2) Checking place names against an authoritative place names list or gazetteer. 

3) Drawing a bounding box using online or offline tools.  
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Georeferencing with GIS tools: offline 

 

Georeferencing maps offline, using QGIS or any other GIS platform, is a task to be 

undertaken by trained personnel, since there’s some advanced skills needed to deal with 

certain GIS operations. Mastering the tools and concepts of GIS, along with precision and 

accuracy and basic knowledge of the territory are needed.  

 

Also the equipment available for such tasks should be in the high end, since maps are 

usually huge documents that take a lot of resources and some of the georeferencing 

operations are processor intensive. To achieve the best results the base map used as the 

reference for the georeferencing process must be up to date and have a high level of detail. 

The operation of georeferencing is accomplished by assigning ground control points to 

known places in both maps, old and current, and using these GCP to compute the spatial 

metadata of the old map image. 
 
 
 

Georeferencing with GIS tools: online 

 

Installed on top of CONTENTdm, the CMS for the digital collections, Georeferencer from 

Klokantech allows crowdsourcing the effort of georeferencing online maps. Patrons and 

visitors to the website of the collections are presented a tool that eases the process of 

defining ground control points of the old map by comparing it to a predefined up to date 

base map. At the end of the process a world file is generated that implicitly contains the 

geometadata of the old map. 

 

But this crowdsourcing process needs trained staff to perform quality control on the results, 

to identify and correct all the possible errors produced by ignorance or unawareness, but 

also to isolate malicious users and other intended misuses. 
 
 

Checking place names against an authoritative toponymy list or gazetteer 

 
Processing the metadata provided in DC fields “Title”, “Geographic area” and 

“Description” a list of terms can be built by filtering out stop words and other non useful 

text strings. The remaining list of words is then run against a gazetteer to extract place 

names. By running the extracted place names against a geocoding service the list is 

standardized and the coordinates obtained are used for map placement and bounding box 

resolution. This allows both point and area place names, but at the end a decision on the 

choice of administrative limits and scale must be taken. Gazetteers and geocoding services 

are not always available or online, and in some cases these kind of advanced services are 

behind paywalls. 
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Figure 2List of words and coordinates describing places (both point and area) 

 
 

Drawing bboxes: offline 

 

In many desktop GIS platforms an option exists to generate bounding boxes from active 

layers. The whole process begins by locating the vector geoinformation relevant to the old 

map that needs georeferencing, like administrative limits or other sorts of topographical 

information, and then adjusting the visualization to the specific area covered in the 

document. 

 

In Qgis the “Polygon from Layer Extent” tool automagically produces a bounding box of 

the selected features of a layer. The resulting geometry can be exported as a shapefile with 

attributes like XMIN, XMAX, YMIN, YMAX, AREA, WIDTH and HEIGHT. 
 
 

Drawing bboxes: online 

 

Bounding boxes as those calculated by GIS programs can also be obtained online by 

different means. One of the best tools, for its simplicity and export capabilities, is the 

“BoundingBox” tool provided by Klokantech at http://boundingbox.klokantech.com/   

Its interface provides a place finder based on Google or Openstreetmap, a map base from 

OSM and a draggable rectangle covering an area of interest. By adjusting the rectangle on 

top of the current base map the actual extension of the territory depicted in the old map can 

be delimited. 

 

Once the area of the old map is defined this tool offers many options to export the 

numerical values of the geometry, both in textual and spatial formats. 
 
 

http://boundingbox.klokantech.com/
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All these processes described here were used at some point in this project, since the maps 

coming from different collections had different completion levels of the available 

geometadata. Ideally all maps should be precisely georeferenced using GIS or GIS like 

tools, since this yields the best accuracy and precision and makes them easily reusable for 

other projects. 

 

For those maps that can’t be georeferenced the second best option is to calculate their 

bounding box using online or offline methods as described here, and then adding the 

geometadata to the document both in bibliographic and spatial formats.  

Extracting place names from bibliographic metadata and running them against a geocoding 

service is the option that needs more manual work, it is also the option that takes longer and 

in the end the results are not always as expected. Besides that there’s always a certain 

degree of uncertainty regarding the final results, which can vary substantially depending on 

the sources used in each step.  
 
 

Duplicate items 

 

In this project we gathered maps existing in different collections and thus georeferenced 

using different methods. A certain map was duplicated in two different collections: at the 

ICGC, georeferenced by crowdsourcing using GeoReferencer; and at MDC without any 

georeferencing. 

 

The map from ICC, georeferenced, was added to the SDI without further effort, but the 

copy coming from MDC entered the manual workflow for place name resolution. 

The title of the old map “Olot: ciudad jardín” contains the place name “Olot”, a city in the 

northern part of Catalunya which also gives name to the municipality it belongs to. Thus in 

the name extraction phase we kept “Olot” as a place name since it correctly appeared in the 

gazetteer. 

 

Then in the inverse geocoding phase the name “Olot” was resolved to both the 

administrative level as municipality and as city name. Since the bounding box for the 

municipality existed, but it did not exist for the city extension, which is a more diffuse 

concept harder to precisely define, the geographical extension of the municipality was 

assigned as a bounding box to his old map.  In fact the map reflects only the expansion of 

the city and the housing development made in 1916, a very little portion of the current city 

and indeed much smaller than the extension of the municipality. 

 

In the end what we have now are two exact copies of the same map that have two really 

different bounding boxes. Both bounding boxes are perfectly correct in geographical terms, 

but only the bounding box obtained by the georeferencing process is accurate and precise in 

terms of overall description. 
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Figure 3 Two copies of the same map georeferenced with different methods  

 
 
 

Old maps in SDI 

 
So far 3,472 georeferenced old maps have been added to the IDEC, the Catalan spatial data 

infrastructure, originating from five different collections.  

 

Since the SDI is a neutral exchange point dealing with metadata, linking back to the 

originating collections for browsing of documents, many local organizations are interested 

in this option for disseminating geoinformation.  

 

This approach has two clear advantages: on one side organizations do not necessarily have 

to run a local copy of a content management system to deliver documents to their patrons; 

and on the other lot of cartographic heritage materials, that would otherwise remain 

unknown, will surface and be made public by their keepers. And another positive side effect 

of these efforts is the fact that old maps, which were considered valued items for other 

reasons, will join the trove of geoinformation by their own unique geospatial content. 
 



9th International Workshop on Digital Approaches to Cartographic Heritage Budapest, 4-5 September 2014 

 

 [8] 

 
Figure 4 Old maps from different online collections once integrated into the SDI metadata catalog 

 
 

Cartocat portal 

 

Although a lot of effort was put into designing and making straightforward the search and 

retrieve operations in the metadata catalog of the SDI, a certain degree of complexity 

remains due to the huge amount of information available. 

 

Thus we decided to access all the geoinformation loaded into the historical SDI from within 

a friendly interface easy to use and to understand, clearly inspired by the excellent project 

OldMapsOnline. 

 

The new website was named Cartocat, a contraction of “Cartografia de Catalunya”, is 

available at the address http://www.cartocat.cat and was built using open source tools. 

It is divided in three big sections: 

 

- The header, which contains the search box, divided in two different searches one for 

“Where” terms and another one for “What” terms; and a timeline to restrict results 

to a certain time period. 

- The vertical bar, where the old map candidates are displayed. The column of results 

reacts to search terms, timeline restrictions and area of map displayed, resulting in a 

more precise and focused result set. 

- The map window, with the usual pan and zoom controls, where the bounding boxes 

of the candidate results are displayed. It is also the geographical selector for spatial 

searches in a natural way. 
 
 

http://www.cartocat.cat/
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Figure 5 The Cartocat portal created to browse the objects described in the SDI metadata catalog 

 

Providing more elaborated tools to patrons and users results in better understanding of its’ 

usage, which in turn means farther reaching diffusion and thus, we hope, much higher reuse 

of this type of cartographic heritage materials. 
 
 

Improvements and things to do 

 

A lot has been achieved with the sparse resources available, in this current context of crisis, 

but a lot of things remain on the list of achievements we would like to write off: 

 

- Convince and bring on board more institutions, at all levels. 

- Automate as much as possible the tasks. 

- Eliminate the need to manually georeference maps offline. 

- Teach librarians to add geometadata to all documents. 

- Move forward all these catalogs and geocatalogs to Linked Open Data. 

- Visualize documents inside bounding boxes. 

- Keep all these information layers synchronized and up to date 
 
 

In this seven years of contributing to this international workshop the ICGC (former ICC) 

has given a series of presentations that depict the journey it started when it established the 

digitization project for its map library, to the online map library in 2007 and to this day 

where a certain degree of interoperability with the SDI has been achieved, enough at least to 

provide contents to a really specific geodata portal of old maps.  
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