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Maps assist in the analysis of spatial reality. In regard to cross-border areas, the making of 

high-quality maps demands a special awareness of geodata harmonisation and the usage of 

geonames. This paper draws on ten years of experience to examine and discuss general issues 

of cross-border mapping. Although common cartographic principles and specific tools are 

available to solve certain problems; there remain challenges for both geodata experts and 

society at large. 

 

1. Cross-border analyses in the IOER 

The Leibniz Institute of Ecological and Regional Development (IOER), located in Dresden 

(Germany), was established in 1992. Here around 100 experts, primarily from the spatial 

sciences, conduct research on urban and regional development. They analyse the ways in 

which co-operation between municipalities can help to generate sustainable spatial structures. 

The scientific projects cluster into four interdisciplinary work groups, dealing with the 

following key research areas: 

➨ Cumulative environmental impacts of land use changes 

➨ Material flows for building and housing  

➨ Ecological Restructuring Strategies in Cities and Regions  

➨ Environmental implications of European spatial development. 

With regard to the impact of European integration, IOER scientists have analysed states of 

Central and Eastern Europe and their border areas focusing on environment–oriented regional 

development. A significant number of IOER research projects completed in the last 10 years 

have examined German-Czech and German-Polish cross-border regions (fig 1).   

 



  

 

 

 

 

 

 

Fig 1: Areas of selected IOER cross-border projects 
 

The cartographic work for these projects was based on various technologies. Generally, state-

of-the-art mapping technologies were employed to produce digital maps. Most of the research 

projects were carried out using the geographic information system (GIS) ESRI ArcView. Our 

work resulted in a large number of maps and map series to allow visualisation of issues in the 

study area. Moreover, we gained valuable experiences in cross-border mapping, in particular 

concerning the use of geodata and geonames. 

 

2. Issues in cross-border mapping 

2.1 Geodata 

Analysis of a certain study area presupposes the gathering of data about the region. Basic 

spatial data is that which describes landscapes and objects within (such as relief, surface 

waters, settlements, traffic infrastructure, and borders). The gathering of such data is in the 

responsibility of national and federal survey offices. They publish analogue topographic maps 

as well as digital basic geodata. 

Often additional geodata is necessary when researching particular spatial problems, e.g. 

common statistical data (such as population data) or special thematic data (such as specific 

environmental information). Diverse institutions raise this data. 



Contrary to this apparent surfeit of spatially related data, data analysis in a certain area usually 

has to face difficulties concerning the availability, accessibility and usability of specific data. 

Problems arise when the geodata undergo various procedures before entering the map. It will 

therefore be useful to investigate the geodata workflow (fig 2) while indicating the particular 

influence of transboundary conditions at each step.  

 
 
 

Fig 2:  

Steps of the geodata workflow 

 

The first step is to SEARCH for all geodata relevant to the study topic. Nowadays this 

inquiry is usually web-based. The availability of geodata is improving, with the internet 

providing huge technical advantages in terms of geodata search and acquisition. Geo-portals 

or standard search engines can help to locate special thematic geoinformation or its supplier 

on the internet. However, the problem remains of locating appropriate geodata with the 

required geographical extents and sufficient content quality.  

For data search beyond the borders knowledge of languages is indispensable in order to enter 

the correctly translated search terms and subsequently to understand the delivered information 

and possible copyright notices.  

There are a number of different suppliers of geodata sets. Although basic spatial data is 

usually at the responsibility of National agencies, data may also be available from European 

or international data providers. The drawbacks of European and global data sets, such as 

being out-dated (ESRI ArcData) or lacking medium/large scale accuracy (EUROSTAT 

GISCO), are compensated by the ease of data harmonisation, i.e. data geometry and 

attributes are adjusted cross-country.  



The quality of data is often revealed when 

examining border areas (fig 3). Even national 

boundaries, published as national datasets, are 

usually not geometrically adjusted to one 

another. All topics mapped on this base will 

preserve these faults, which will negatively affect 

on geodata analysis. 

 

 

 

Fig 3: Data accuracy in cross-border areas. 

Differences between 

a) the national border and one thematic layer  

b) and the adjacent national area 

c) and various datasets representing the national 

border 

 

 

 

 

 

 

 

Although recent studies have proved the feasibility of low-cost or even no-cost geodata 

supply (Geoagentur, 2003; Fornefeld et al 2001, 2002), free geodata is the exception rather 

than the rule. Besides the mere cost, the PURCHASE takes precious time. Although data 

purchase and immediate transfer via internet is on the increase, it is by no means widespread 

or sufficient to all purposes.  



Data restrictions often remain even after data has been paid for, with most providers attaching 

copyright restrictions to their geodata. This means that geodata users have to invest time and 

effort to gain copyrights and are obliged to pay extra fees for this “license for use”. 

When various datasets are compared one is often struck by their heterogeneity. Even geodata 

sets with identical names can include surprisingly different content. It is thus necessary to 

take a closer look at data quality (fig 4), determined by the data collection techniques. The 

institutions responsible collect data according to diverse criteria. Different points of time are 

used for data gathering, or alternative regional statistical references may be employed, record 

differing features and characteristics as attribute data etc. Geometrically, the geodata may 

vary in accuracy and projection parameters. 

Last but not least, a diversity of technical 

specifications such as file format or file 

options complicates matters considerably.  

 

 

Fig 4: Data quality assessment?  

 

Since cross-border maps have to represent data gathered by different institutions, the 

scrutinising of data quality and an examination of comparability is essential. Geoinformation 

systems provide tools to assist GEODATA HARMONISATION (fig 5). A typical geodata 

problem is the geodetic reference. Geodata sets appearing in different projections have to be 

converted for a synoptical visualisation. Re-projection tools support the geo-rectification of 

both raster and vector data. Specific interfaces allow the transfer of file formats. Attribute data 

can be harmonised to each other using various logical and mathematical operations.  

 



 

 

 

 

 

 

 

 

 

Fig 5: Some data 

quality issues  

and GIS tools for 

harmonisation  

 

Crucial to all these data harmonisation procedures is knowledge of the metainformation 

about the specific geodata. It includes all necessary ”information about the content, quality, 

condition, and other characteristics of data. Metadata for geographic data may document its 

subject matter; how, when, where, and by whom the data was collected; accuracy of the data; 

availability and distribution information; its projection, scale, resolution, and accuracy; and its 

reliability with regard to some standard” (ESRI 2004). Without this information describing 

the data specifics, it is difficult or indeed impossible to evaluate the data quality and to 

accomplish the required measures.  

Data quality problems may still occur even when the harmonised cross-border geodata enters 

the stage of GIS-AIDED PROCESSING AND VISUALISATION. Inappropriate attribute 

field options within the dataset can hinder proper queries or classification, e.g. string attribute 

fields do not allow numerical requests.  

As a further example, the EUROSTAT GISCO defines administrative borders only on the base 

of NUTS (Nomenclature de Units de Territorial Statistics, Nomenclature of territorial units 

for statistics - Statistical Regions of Europe). That equates Polish Woiwodships with German 



Regierungsbezirke and with groups of Krajs in the Czech Republic, certainly not always an 

ideal correspondence.  

A typical cross-border issue such as language might complicate the GIS procedures in the 

form of unknown string values in the attribute tables or illegible displayed type fonts. 

 

The maps that visualise the analysed area usually become a part of the communication 

process. They are PUBLISHED as wall maps at project workshops, as figures illustrating 

scientific publications or as e-maps on project websites. In any case, the map layout has to 

meet the various requirements of both users and the publishing media. 

Moreover, the publishing of geodata is subject to the copyrights of the data originator. 

According to the principles of scientific quotation, the naming of utilized geodata in the map 

imprint and reference to the originators should be sufficient. Unfortunately, however, some 

geodata providers insist on their explicit permission for publishing.  

Cartographers have to apply for this permission. This process entails the supplying of 

detailed information about the used geodata, including the former granted “License for Use”, 

publication purpose and specification - and is accompanied by an invoice. 

Such copyright restrictions greatly hamper the cartographic work. Any “common” map 

normally consists of a number of data sets supplied by different data originators. In cross-

border situations the number can double. Negotiating with all these geodata providers for just 

one map release would require immense effort, time, and cost. 

The legal aspects of geodata distribution are subject to Freedom of Information (FOI) laws, an 

aspect of both European legislation (EU directive 2003/4) and national legislation.  

While the German Federal Government is still preparing a law on FOI, four federal states 

(Brandenburg, Berlin, Schleswig-Holstein and North Rhine-Westphalia) have already 

adopted FOI.  



According to these FOI measures, licenses for the use and publishing of geodata are supposed 

to be much less restrictive than previously - particularly for the non-profit fields of spatial 

science and planning 

 
2.2 Geonames 
 
For reasons of orientation and communication, geographical objects are shown in maps with 

their individual geographical names (geonames/toponyms). However, we have to face the fact 

that in different language areas the same geographical entities may have different 

geographical names (fig 6). 

The local name for an object within a language area is termed an endonym. Outside this 

language area, the same object may have other names according to the respective language. 

These variations are called exonyms.  

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 6:  

Babylon in 

Europe  

 
 

There exist international boards of experts who deal with the problems of geonames’ 

standardisation. The United Nations Group of Experts on Geographical Names (UNGEGN) is 

run by specialists from the fields of linguistics, cartography and history. The UNGEGN 



requests national gazetteers (alphabetical lists of names, with coordinates and other data) to 

promote the use of nationally standardised names on maps and in written documents. They 

are also engaged in other measures, such as providing training courses. The “Ständiger 

Ausschuss für geographische Namen“ (StAGN - Permanent Committee on Geographical 

Names) works in the German linguistic area and offers, among other things, toponymic 

guidelines via the internet. The printed and electronically distributed publications of these 

bodies recommend the preferred use of endonyms (widely used exonyms can be provided 

additionally).  

 
As cross-border projects are usually multilingual, the problem of selecting toponyms crops up 

frequently. In our maps for IOER cross-border research projects, we follow the experts’ 

recommendations. Since most of the endonyms in the research areas are widely known, an 

additional exonym is superfluous. Attention is instead paid to the conform usage of geonames 

in other project documents such as reports. 

As an alternative to multilingual geonames, cross-border maps can of course present English 

exonyms. This certainly meets the requirements of international cooperation projects 

communicating in English, and also avoids trouble with the variety of diacritics. Although 

country names and place names of capitals are generally well known outside the English 

linguistic area, many other geonames require translation (e.g. Ore Mountains – Erzgebirge). 

This would entail more toponyms appearing on a map. 

The correct use of foreign language endonyms requires knowledge of proper pronunciation. 

The UNGEGN and the StAGN provide toponymy trainings courses and teaching materials as 

well as pronunciation aid audio files for endonyms and their diacritics.  

The recommended usage of endonyms, including correct spelling and pronunciation is a 

general problem affecting not just cartographers. In fact, it presents a linguistic challenge to 

all of society. 



Besides toponymic decisions, multilingual maps require correct translations for the map title, 

legend and imprint, as well as suitable layouts for multiple text entries (fig 7). 

 

 

 

 

 

 

 

 

Fig. 7: Detail from a 

bilingual map legend  

 
  
Since most languages contain special characters, appropriate typographic fonts are necessary 

to display both letters and diacritics on the map. There are different solutions via UNICODE, 

symbol tables or keyboard settings. Unfortunately, the procedures are neither very convenient 

nor well-engineered. Instructions or tutorials explaining the interdependencies between 

system software, application software and printer typesets etc., are sorely needed. Certain 

special characters and diacritics are missing in the type fonts and require extra treatment. 

Therefore, it is no surprise to find maps and other documents without diacritics and special 

characters. 

 Fig. 8: Geonames and 

diacritics on an IOER 

cross-border map and 

attribute table. The 

geonames are displayed 

encoded in the attribute 

table, but correctly on 

the map. 

 

 

 



3. Conclusions 

Advancing cooperation within an expanding European Union will increase the number of 

cross-border projects and cross-border mapping. To meet the upcoming challenges for 

transboundary mapping properly, it is necessary to outline the issues, obstacles and 

advantages. Cross-border mapping as a special field of geodata analysis and geonames 

handling challenges the skills not only of the respective cartographer.  

Communication technologies and geoinformation software facilitate cross-border mapping, 

both in speed of production and quality. Technical developments and up-dates demand 

attention. 

Improvements in data availability and accessibility depend on technical opportunities such as 

the internet provides, but also on legal regulations (Freedom of Information laws) and on 

organisational conditions (horizontal and vertical coordination of Europe’s geodata 

providers).  

Fig 9: Cross-border geodata infrastructures such 

as “GDI–NRW-NL”, connecting transboundary 

areas of North-Rhine/Westphalia and the 

Netherlands, are still the exception. 

 

The crucial point of transboundary spatial analysis is data heterogeneity. As things currently 

stand, the process of data harmonisation has to be carried out during the actual map-making 

procedure. Access to metainformation is thus essential for data usability. General standards 

for both geodata and metainformation are currently in preparation (fig 10). 



 

Fig 10: Experimental prototype version of the EU Geo-Portal of INSPIRE. “Infrastructure for Spatial 

Information in Europe” will create a legal norm for European and national geodata infrastructures 

such as ESDI “European Spatial Data Infrastructure” and GDI-DE  “Geodata Infrastructure 

Deutschland”. The metainformation system “GeoMIS.bund” intends to offer relevant information 

about geodata issuing from the German Federal Government, although at time of writing this system 

is not fully operational. 

 

Language is a fundamental issue for cross-border coordination in general and cross-border 

mapping in particular. The importance of language skills and the correct usage, spelling and 

pronunciation of endonymic geonames becomes ever more acute in an increasingly 

interdependent European and world community. Cartographers can support this process. 

Besides these “social” tasks, technical solutions have also to be considered, i.e. the need for 

comprehensive typographic fonts and easy-to-use applications, not only in GIS. 

Cartographers must keep up with recent developments concerning geodata and geonames as 

well as technical solutions and legal regulations. Experiences and “good practices” should be 

shared. Moreover, since cross-border coordination involves experts from many different 



fields, cartographers must communicate about obstacles and attainments even beyond the 

“borders” of their professional community.   

IOER investigations indicated that considerable efforts will be required to improve cross-

border cooperation. Necessary improvements concerning legal regulations, organisational and 

social conditions will benefit cross-border mapping. Conversely, cross-border mapping can 

contribute to cross-border cooperation. This includes raising awareness of the subject and, of 

course, offering specific professional solutions. Each completed and well-designed cross-

border map has a share in evolving transboundary coordination. 
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