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Section 1: General/strategic issues 

Chapter 1    Geographical names, their 

standardization, and their value as part of 

geospatial data infrastructures 

Helen Kerfoot  

1.1 Overview 

In this introductory chapter, we will look at an overview 

of geographical names – their usefulness to us, their 

standardization and the benefits from this, together with 

today’s need for Romanised forms.  We will see how 

geographical names have been recorded and how today 

the geographical names database is a powerful tool for 

integration with other spatial data.  Whereas 

standardized geographical names are essential for 

georeferencing, they are also significant to history, 

culture and identity of the peoples of the world.  

Geographical names or toponyms are at the meeting 

point of history, geography, linguistics, psychology, etc. 

and UNGEGN plays its part in promoting their 

standardization to benefit world users. 

1.2 Our everyday relationship with geographical 

names 

Can we pass a day without using geographical names (or 

toponyms)?  Probably not!  They are part of our 

everyday vocabulary, to say where we are going, to find 

our way, or to plan ahead.  They are all around us!  We 

see them as signs on streets (Figures 1-1, 1-2 and 1-3) 

and on highways (Figures 1-4 and 1-5), on panels 

announcing towns (Figures 1-6 and 1-7), on maps and in 

atlases, and as part of the crucial information provided 

through different media.  Geographical names are 

expressed in different languages and in different scripts. 

 

Figure 1-1 Street sign in “Chinatown”, Ottawa, Canada 

 

Figure 1-2 Street sign in Seoul, Republic of Korea 

 

Figure 1-3 Street sign in Tunis, Tunisia 

 

Figure 1-4 Highway sign, Iceland 

 

Figure 1-5 Highway sign, outside Gaborone, Botswana 

 

Figure 1-6 Town sign, Slovenia (double name in Slovenian 

and Italian) 
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Figure 1-7 Town sign, south of Strasbourg, France 

Geographical names are one of our primary points of 

query in searching data on the web and in relating 

elements from different spatially-referenced data sets 

(for example, villages liable to flooding and hydrographic 

data).  They are the link between men and women and 

the land on which they live. They are guardians of our 

history, our language, our culture and our aspirations, 

and some names have been in use for many centuries.  

The misuse or incorrect representation of toponyms (for 

example, on maps) can be an emotional source of local 

or national concern. 

Geographical names may be quite clear or may pose us 

problems! Are we looking for Sydney or Sidney? Is it 

Dallas or Dulles? Are Bécs and Vienne the same as Wien 

(Figure 1-8)? Why is there a Swedish name (Helsingfors) 

for Helsinki? Should I use Falkland Islands or Las 

Malvinas on my map? Toponyms can be the source of 

many interesting and complex questions!  

 

Figure 1-8 Commercially sold bag showing the endonym 

Wien, as well as various exonyms for the city 

1.3 Guardians of a country’s toponymy 

Over many centuries, explorers kept their route logs and 

often recorded names for the landscape features they 

saw and perhaps mapped.  Although some of these 

names may have been in local use, many were created 

by those explorers sailing for distant lands and using the 

naming process as a way of claiming sovereignty and of 

commemorating those who had provided financial 

backing for their expeditions. Hence, one finds the 

scattering of names of royalty, financiers, industrialists, 

friends and family on features “discovered” in the “new 

world”. 

Lists may have been filed and used by cartographers to 

produce local, regional or world maps. Countries (for 

instance, Norway) had produced names for official maps 

and passed legislation to standardize their spelling in the 

mid-1800s.  However, it was not until the late 

nineteenth century that any country established a 

national authority that would be the guardian of the 

nation’s toponyms, to avoid ambiguity in spelling or in 

application of the names. The first country to establish a 

board for this purpose was the United States of America.  

In 1890, the United States Board on Geographic Names 

(US BGN) was created by Executive Order of the 

President, Benjamin Harrison.  This was their time of 

mapping associated with exploration, mining and 

settlement of the west, and this federal body was given 

authority to resolve questions concerning geographic 

names. Decisions of the Board became binding for all 

departments and agencies of the Federal Government.   

Similar reasoning regarding westward expansion of 

settlement was behind the establishment of the 

Geographic Board of Canada in 1897.  During the first 

half of the twentieth century, Denmark (1910), Iceland 

(1935), New Zealand (1946) and Ireland (1946) 

recognized the benefits of standardizing their 

geographical names and established national names 

authorities. These numbers have grown to around 80 

countries having national authorities – influenced by the 

increased number of UN member states, with the 

independence of many countries in Africa in the 1960s, 

and the break-up of the Soviet Union and Yugoslavia in 

1991. In recent years: Afghanistan, Brazil, Mozambique 

and Serbia created names boards in 2009; Sri Lanka and 

the Føroyar (Faroe Islands) region of Denmark 

established their boards in 2010; Saudi Arabia did 

likewise in 2013, while in the same year Burkina Faso 

and Tunisia re-established their national toponymic 

committees with new legislation. Figure 1-9 shows the 

creation of national names authorities over time, 

whereas Figure 1-10 shows the global coverage of 

geographical names authorities as self-determined by 

the countries prior to January 2015.  
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Figure 1-9 Growth of national names authorities – by 

date of first establishment 

 

Figure 1-10 Geographical names authorities (as of 

January 2015). Green countries have national names 

authorities. 

As recommended by resolution 4 of the First UN 

Conference on the Standardization of Geographical 

Names in 1967, the basis for national and hence 

international standardization rests with the countries of 

the world – that have the responsibility to make 

decisions on toponyms in their own jurisdictions. There 

is not just one model that can be followed by all 

countries in establishing a national names board!  The 

nature of the government of the country (centralized or 

decentralized), the distribution of population, the 

number of recognized languages, and the cultural 

background may be among the factors that will influence 

the establishment of a toponymic authority. In basic 

terms, the names board is likely to be (a) a centralized 

government led names board, (possibly with advisors, or 

sub- or advisory-committees) and which takes decisions 

through this one group, or (b) a decentralized process, 

where decisions on names are made at the individual 

state/province level and accepted for national use, with 

an umbrella national group existing to make policy 

frameworks and provide international representation. 

Just as the structure of a national names board may vary 

around the world (perhaps Madagascar is one of the 

largest boards, with 44 members), so too will their 

mandates.  Most boards will have responsibility for 

names of topographic and hydrographic features and 

unincorporated smaller communities; in many cases, 

names of incorporated towns and administrative areas 

will be established by law, rather than directly by the 

board.  Some authorities may have a mandate to decide 

on names of undersea and maritime features, 

ephemeral features (such as seasonal routes), and a few 

may have some jurisdiction over street, building and 

local park names (a topic more commonly left to 

municipalities for decision-making). 

1.4 How are the names recorded and stored? 

In the past, drawers of file cards carrying detailed 

records of each toponym and stored alphabetically were 

a common feature.   

 A name card might include variant names in 

addition to the approved form; coordinates; 

administrative area where the feature is 

located; the history of the name; its language; 

the source of the name; office details of the 

development; date of Board approval, etc. (see 

Figure 1-11)  

 

 In some offices, other sets of card records may 
have been kept, for example, cards with 
information gathered during field recording 
(Figure 1-12) or cards used in the preparation 
of gazetteer entries. 
 

 

 

 
 

Figure 1-11 Old name record card of the Geographic 

Board of Canada (1926), showing variant forms found on 

historical maps, date of Board approval and other 

details. 
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Figure 1-12 Example of a field record card of the 

Geological Survey of Canada, collected for consideration 

by the Geographic Board of Canada, 1935. 

1.5 The development of digital toponymic 

databases  

Today many national names authorities have moved to 

the use of digital toponymic databases, often of a 

sophisticated nature and integrated, or at least with the 

possibility of interoperability, with other place-related 

databases. 

The data that formed the basis for today’s databases, 

may have been collected from a variety of sources.  In 

some cases, for instance in the United States, the names 

were captured directly by digitizing names data on 

existing published map sheets.  

In other cases, for example Mozambique, existing names 

information was stored on cards filling many drawers.  A 

systematic approach was needed to fit this data (often 

stored on handwritten or typewritten cards) to the fields 

established for the digital database.  Questions arising 

through interpretation of handwriting needed to be 

solved, information needed to be entered in 

upper/lower case (not just capital letters), administrative 

units to be used for location had to be rationalized, 

coordinates had to be improved wherever possible, and 

reference to maps at various scales had to be 

consistently represented.  These are just some of the 

details to be resolved in transferring rather “free-

wheeling” early cards to the more rigorous structure of a 

database with specifications for each field of name 

attribute information.  Figure 1-13 provides a card from 

existing Mozambique records that was entered into the 

national toponymic database.   

 

 

Figure 1-13 Card record of Cumane or Gumane, 

Mozambique, as used in building a national toponymic 

database.  Note that Cumane and Gumane were shown 

as alternative forms on the card; two records were 

created on the database and were given the identity 

numbers 6335 and 6338.  These numbers were added to 

the card, for future follow up or possibly for the addition 

of a scanned version of the card to the digital records. 

Figure 1-14 illustrates the record created for Cumane on 

the national database (“toponymic management 

system”) showing the English-language interface (as 

opposed to the Portuguese one) indicating the data 

fields included.  (Gumane was shown as a variant for 

Cumane and also has its own separate record.) 

In some databases, toponyms are attributes of different 

layers of data (e.g. hydrography, land features, buildings, 

etc.), but generally today, a toponymic database can be 

a collection, or layer, of data, with each name record 

(with its own name id) linked to other georeferenced 

data, using a unique feature (object) id and supported by 

its coordinates. 

 

Figure 1-14 Database record created for Cumane (with 

variant Gumane), Mozambique. 

Authorized geographical names should be easily 

available and accessible for public and private use – not 

set aside as a “best kept secret”.  Since the mid-1990s 

countries have been aiming to have their toponymic 

databases available through the Internet, so that the 

nationally approved forms of names can be queried, 

downloaded and used by governments and the general 

public.  In some cases, the files may be gazetteer files, 

prepared at a particular point in time and/or for a 

particular map scale, and made available as Word or 

Excel files.  In other cases, the public may have direct 
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access to query a national geographical names database 

(likely a recent copy of the main toponymic database). 

A number of these databases are described in 

documents presented to the UN Conferences on the 

Standardization of Geographical Names and at the 

intervening UNGEGN sessions.  To single out a particular 

example, I would refer you to the database of Finland, in 

which names are related to topographic information and 

also to the process of names selection, font size, etc. for 

use in by the National Mapping Agency.  Mr. Teemu 

Leskinnen presented the most recent version of this 

document to the ICA in Rio de Janeiro in 2015 

(icaci.org/files/documents/ICC_proceedings/ICC2015/pa

pers/21/fullpaper/T21-516_1430431470.pdf). 

 

1.6 What can a toponymic database achieve? 

The use of a toponymic database has a wider application 

than just names for topographic maps, and the use of 

standardized written forms (spelling, diacritics, hyphens, 

capitalization, etc.) can provide a number advantages, to 

both individuals and to a country, over ambiguous 

situations where it is unclear which form(s) of a toponym 

are authorized.   

Apparently approximately 80% of information affecting 

our daily lives has a spatial dimension.  In all “place” 

referenced databases, geographical names are an 

important layer of the spatial data and a natural way of 

querying to find other data, so becoming vital keys to 

access the digital world.  As a common field of 

information they help enable the integration of digital 

data sets, which become essential and powerful 

decision-making tools for policy makers and managers in 

business and government.  At both national and local 

levels, accurate and consistent geographical names are 

vital for the optimal use of geo-information in such fields 

as:  

 sustainable national planning strategies,  

 environmental management,  

 police quick response, 

 emergency services coordination,  

 trade and delivery systems,  

 utility infrastructure development,  

 tourism,  

 communication and media services,  

 cultural heritage promotion,  

 registration of land holdings, 

 census and statistical social surveys, 

 signposting on local roads and major routeways, 

 developing on-board navigation systems. 
 

In cases, such as tsunami warnings, dangers from forest 

fires, climate change vulnerability, geographical names 

are essential to the planning and provision of emergency 

aid.   

By way of example, low-lying areas of the west coast of 

Vancouver Island, Canada, are vulnerable to tsunami 

perils.  Carefully developed map and GIS plots of the 

terrain with the standardized microtoponyms (small 

localities, street names) have been created to indicate 

flood levels, and road signs have been posted on the few 

existing routes to indicate the necessary direction of 

travel to attain higher ground (see Figure 1-15).  

 

Figure 1-15 Tsunami evacuation route indicators on 

western Vancouver Island, Canada. 

We can see that databases of clear, unambiguous (i.e. 

standardized) toponyms can be of benefit to us in all the 

situations mentioned.  The benefits can be considered to 

cover four major areas - although with overlapping 

boundaries - namely: technical, economic, social, and 

cultural benefits, as shown with a few examples in Figure 

1-16. 

 

 

Figure 1-16 Technical, economic, social and cultural 

benefits of accessible standardized toponyms 
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n addition, today the use of crowd-sourced data has 

been noted as valuable to aid response in critical 

situations.  Although the names may have no official 

status, their utility as unofficial (or perhaps variant 

names) in a database has been seen as advantageous, 

for instance, in serving police responses (as in the local 

knowledge collected by the Ordnance Survey in the 

United Kingdom in the Location Lingo Project) and in 

guiding emergency response (as in the collection of 

street and building names immediately following the 

earthquake in Haiti in 2010). 

 

1.7 Problems from the lack of standardized 

toponyms 

Two examples can be used to indicate the problems of 

lack of available standardized toponyms and associated 

data in times of crisis.   

 In its coordination of relief efforts, the United 
Nations requires up-to-date toponymic data.  In 
2005, the severe earthquake near Balakot in a 
remote valley of the Himalayas in northern 
Pakistan resulted in over 88,000 losing their lives.  
UN OCHA reported that among the difficulties 
that made the humanitarian aid more difficult 
and caused delays in providing assistance, were 
the lack of standardized names and available 
gazetteers, as well as lack of access to maps, 
population statistics, and locations of the 
villages.  Such data is needed for input into GIS 
to enable rapid response. 
 

 UNECA (2014) reported on the situation in 
Somalia where lack of standardization of 
toponyms, repetition and duplication of 

toponyms, and incomplete data were 
problematic.  For instance, Xuddur, Oddur, 
Xudur, Xuudur, Huudur were written forms for 
the same place.  Baydhaba, Baydhabo, and 
Baidoa were equally ambiguous, as were 
Beledweyne, Belet Weyne, Beled Weyn, Balet 
Wayn.  Such inconsistencies across sources lead 
to loss of resources, possible compromise of 
security, confusion and often bad decisions being 
made. 
 

Street naming and addressing 

Another type of situation was pointed out to UNGEGN at 

its session in Nairobi in 2009. In the slum areas of the 

city, the absence of street names and any addressing 

system contributed to the lack of personal identity.  This 

included problems for an individual to receive delivered 

goods or to open an account that requires a residential 

address.   

A report of the World Bank published in 2005, indicated 

that over 50% of urban centres in sub-Saharan Africa 

lacked an addressing system.  Even if the city core 

originally had such a system, densification of the city 

centres and urban expansion had taken place without 

the assignment of names keeping pace.  As this is 

essential for town planning, taxation systems, plotting 

the spread of epidemics and so on, the World Bank 

provided financial support for countries to develop 

systems of addressing and the assignment of building 

numbers, together with appropriate database initiatives.  

As street numbering is less controversial than the 

assignment of street names (odonyms), this was 

considered the first step.  The World Bank 

recommended that streets for priority naming should be 

identified, lists of potential names should be created, the 

residents should be able to consider choices and the 

municipality should approve the name.   

In Yaoundé, Cameroon, for instance, the urban area was 

divided into six zones, with the 1670 streets numbered 

within each zone, and buildings numbered according to 

odd and even sides of the street.  Gradually as names 

are decided they can be added to the street signs as 

decisions are taken (see Figure 1-17). 

   

Figure 1-17 Yaoundé, Cameroon: Street 74 in Zone 1; 

Street 29 in Zone 2, also referred to as rue Malam 

Ibrahim 

 

The city of Ouagadougou in Burkina Faso has set up a 

municipal Commission de toponymie, developed 

principles of naming and the process of approving street 

names and storing these odonyms, as well as creating a 

detailed street map of the city (sample in Figure 1-18).  A 

list of potential names was compiled – including mainly 

names of people; by 2005, 2000 streets were named 

compared to only 70 (of 4910) in 1997.  
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  Figure 1-18 

Ouagadougou, Burkina Faso: part of the street map 

created for the city; street sign in the Ouaga 2000 sector 

of Bogodogo 

 

1.8 Romanization 

Toponymic databases may be maintained in any 

language and writing system.  China, for example, has 

reported to UNGEGN on their authorized geographical 

names data being available and searchable through 

publicly accessible computer terminals.  Other non-

romanized writing systems may provide rich toponymic 

databases, as for instance in Arabic, Greek, Korean or 

Russian Cyrillic characters.  For international use, 

UNGEGN favours the use of single scientifically-based 

romanization systems as a means of converting 

toponyms into the Roman (Latin) alphabet.  As of the 

10th UN Conference on the Standardization of 

Geographical Names in 2012, 30 romanization systems 

(with conversion tables) had been adopted for use 

through UN resolutions.  Of these 30, some are still 

under review for their continued suitability or their need 

for modification.  Single romanization systems for scripts 

of other languages continue to be discussed and refined 

before their authorization and adoption. 

Products from these toponymic databases may include 

both the original script and romanized forms.  Inuktitut 

(or Inuttitut) as used in Northern Quebec (and Eastern 

Nunavut) in Canada is generally written in syllabics (i.e. 

with symbols for syllable sounds, as for example: pi Λ, 

pu >, pa <).  Syllabics are recorded during field collection 

and included in toponymic databases for the area.  For 

Nunavik (=Northern Quebec) a multilingual gazetteer 

was produced from the toponyms collected by surveys in 

the Inuit communities.   The gazetteer used Inuktitut 

syllabics and romanized forms of the toponyms, with the 

addition of French and English for the explanatory texts 

(see Figures 1-19 and 1-20). 

 

Difficulties can arise with data compatibility and 

character display of various scripts, hindering the 

necessary exchange of data between systems.  UNGEGN 

addressed this issue in 1998 and concluded that the use 

of the Unicode standard (ISO/IEC 10646) best addressed 

these potential difficulties. 

 

 

 

Figure 1-19 Field collection form for the recording of Inuit 

place names in Inukjuak, Quebec 
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Figure 1-20 The Gazetteer of Inuit Place Names in 

Nunavik (Quebec, Canada), published from the database 

of names collected in the field. 

1.9 Geographical names and cultural heritage   

The value of geographical names as part of our cultural 

heritage has had considerable discussion at recent 

UNGEGN sessions, special regional meetings and among 

members of the UNGEGN Working Group on 

Geographical Names and Cultural Heritage.  Of the tens 

of thousands of geographical that have been used and 

recorded over many generations (and sometimes many 

centuries), some refer to major features, others may be 

for local community features, such as farm and field 

names (for example in Figure 1-21), and yet more may 

record names of heritage structures (for example in 

Figure 1-22).  All are an important part of our web of 

knowledge and of the languages, history and customs 

that are the framework for the toponyms we use today 

and so constitute a significant element of our identity 

and our association with “place”. 

 

Figure 1-21 Local names of holdings in southern Iceland 

 

 

Figure 1-22 Preservation of cultural heritage in the 

vicinity of Yogyakarta, Indonesia 

In reference to odonyms, the President of the municipal 

Commission de toponymie in Ouagadougou, Burkina 

Faso, indicated that: “Paths, spaces and boulevards 

shape life from afar and leave their mark on movements 

of thought and activity.  As a result, streets, squares and 

buildings define and reflect the essence of the nation, in 

its sovereignty, its history and its culture.” [translation] 

Many toponymic records have been gathered (from 

archives, from current materials, and from oral tradition) 

to create collections of culturally significant names and 

their attributes.  In the past, linguists and others 

involved with such collections have not necessarily 

recorded locational data for the named places (e.g. 

coordinates) in enough detail to allow these valuable 

records to be integrated easily and accurately into 

today’s digital toponymic/topographical databases. 

As data is more rigorously gathered and as the links 

between databases become better developed, it will be 

easier to roll in these elements of our collective memory 

and heritage.  Being able to query (often by toponym) 

across a variety of databases will add considerably to the 

robustness of accessible data, and will help protect and 

preserve our toponymic heritage. 

 

1.10 Conclusion 

UNGEGN has since the 1960s been promoting national 

and international standardization of geographical 

names.  On the UNGEGN website, you will find 

documents presented on this subject over the span of 

more than 50 years, as well as links to websites of the 

UNGEGN working groups, UNGEGN divisions, and 

individual countries.  Manuals and pamphlets produced 

by UNGEGN and published by the United Nations are 

available to view and download for your use (see 

examples in Figures 1-23 and 1-24).  
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Figure 1-23 Example of a publicity brochure produced by 

UNGEGN 

Figure 1-24 Promotional postcard, showing various 

exonyms used for New York, published on the occasion of 

the 10th UN Conference on the Standardization of 

Geographical Names held in New York in 2012. 

In this manual, you will find a series of articles prepared 

by experts in various aspects of toponymy and national 

standardization.  The material is offered to you as a 

follow up to the Manual for the national standardization 

of geographical names and the Toponymic web course 

(see Chapter 2) prepared in cooperation with the 

International Cartographic Association. 
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Section 1 General/strategic issues 

Chapter 2 Toponymy web course 

Ferjan Ormeling 

2.1 Introduction 

Just to show what we regard as the knowledge 

possessed by all those to whom the UNGEGN toponymy 

manual is directed, we will deal with the content of the 

toponymy web course developed by the International 

Cartographic Association and the UNGEGN. It can be 

accessed from the UNGEGN website (see figure 2-1) as 

well as the ICA Commission on Education and Training 

website (see http://lazarus.elte.hu/cet/ , under ‘Internet 

Cartography Teaching Courses’). 

Figure 2-1 UNGEGN website 

The UNGEGN website, accessed through 

http://unstats.un.org/unsd/geoinfo/UNGEGN leads 

through the UNGEGN Working Group on Training 

Courses in Toponymy and its link to the English language 

toponymy web course (see figure 2-2) to the actual web 

course site at 

http://unstats.un.org/unsd/geoinfo/UNGEGN/docs/_dat

a_ICAcourses/index.html . It consists of 20 modules, 

each dealing with a specific aspect of toponymy, and 

consisting of the actual lessons, exercises (and the 

answers to them), relevant documents (full text) and 

links to further literature or other relevant websites. 

Figure 2-2 WG Training Courses in Toponymy 

This web course (see figure 2-3) has been structured in 

such a way that it is meant to be self-explanatory, and 

that one can follow it independently, with the help of 

the exercises and documents provided online. 

2.2 Web course contents and structure 

After an introductory module (see figure 2-4 for the 

modules that together compose the course), explaining 

the need for standardization of geographical names, the  

Figure 2-3 UNGEGN/ICA Toponymy web course 

course first deals with the naming process (module 2), 

explaining why humankind gives names to the spatial 

objects in its environment, what kind of names are 

given, and how these names develop over time. Once 

given, these geographical names tend to get other 

functions (module 3), next to their primary orientation 

function: they become links in data exchange, but also 

serve as symbols, are used as brand names and as 

educational concepts. 

The course then follows the institutional process 

developed by national spatial data agencies (module 4), 

by describing how names are collected during field work 

(module 5), necessitating not only the recording of their 

correct spelling and pronunciation, but also their 

georeferencing (module 6). 

Once collected and georeferenced in the field, the 

geographical names are being processed at the office, 

prior to their standardization (module 7), and this 

processing requires quite a number of considerations, 

depending on the actual situation: there might be 

http://lazarus.elte.hu/cet/
http://unstats.un.org/unsd/geoinfo/UNGEGN
http://unstats.un.org/unsd/geoinfo/UNGEGN/docs/_data_ICAcourses/index.html
http://unstats.un.org/unsd/geoinfo/UNGEGN/docs/_data_ICAcourses/index.html
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different language groups, each with its own set of 

geographical names, living within the area for which the 

names have been collected (module 8, multilingual 

areas), and this in turn necessitates dealing with 

languages (module 9), writing systems (module 10) and 

the conversion of one writing system to another 

(module 11).  These are complex issues, and as the 

UNGEGN has described and documented a number of 

best practices in its publications, these are described in 

module 12.  

Figure 2-4 Web course modules contents 

Once geographical names have been collected and 

standardised nationally, they are used in school and 

reference atlases, in the news media, by press agencies, 

etc., and in this international environment it becomes 

necessary to deal with the issue of exonyms (module13). 

To help with these international issues, UNGEGN has 

induced individual nations to each publish its 

toponymical guidelines (module 14), to help map and 

news editors from other countries to deal with the 

nation’s geographical names. 

 

Back again to the institutions that have standardised the 

names, their work isn’t done as yet, as they have to 

make the standardised geographical names available to 

the public at large, and this calls for the production of 

gazetteers, names data bases and names servers 

(module 15). The names now can be entered on maps, 

and module 16 shows how that is done. All the other 

editorial aspects of applying the geographical names to 

atlases, and how to proceed consistently here, are dealt 

with in module 18. 

In the description of the course contents, I have 

forgotten module 17, which is status-related and shows 

how names are made official, for example by place name 

acts. When changes in place names are foreseen, to 

avoid ambiguity, this requires careful planning and 

intermediate periods in which both the old and new 

names are valid, a process described in module 19. 

Finally, module 20 deals with geographical names as our 

cultural heritage, something of value to be preserved, 

even if no longer referred to in our day-to-day usage, as 

humankind is becoming increasingly urbanised.  

2.3 Concepts dealt with in the web course 

In the course of the 20 modules, a number of concepts 

are introduced, explained and defined. The primary 

concepts, of course, are geographical names (this term 

will be alternated with toponyms and/or geonames), and 

standardization. International standardization of 

geonames can only occur when these names have been 

standardized on a national basis first. Here we have the 

concept of univocity, the ideal of having only one unique, 

specific name for every geographical object.  When 

studying geonames, immediately the concepts of variant 
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names /allonyms (different name versions for the same 

geographical object) and homonyms (similar names for 

different objects) will crop up, as reasons, why 

standardization is necessary in order to decrease the 

ambiguity in dealing with geonames.  

Geonames are differentiated according to categories, 

such as oronyms (mountain names), odonyms (road 

names), choronyms (area names), hydronyms (water 

names), and may further be differentiated according to: 

anthro(to)ponyms (objects named after people) and 

hagionyms (religious names). There also are the 

distinctions between current toponyms and historical 

names, and between (locally official) toponyms, 

conventional names and exonyms. 

In many geonyms we can spot the generic and specific 

name parts, we may differentiate between simplex 

names (single word toponyms) and composite names, 

the latter consisting of more elements.  Then there are 

name attributes like name gender (is it le fleuve or la 

fleuve?) and name number (is it plural or singular?). In 

some languages the form of the toponyms changes, 

depending on its function in the sentence, leading to 

different case endings: we go to Kiev: до Києва  (do 

Kieva) vs. we are staying in Kiev:  в Києві (v Kievi) vs. We 

have left Kiev: Київ (Kiev). Apart of such changes in case 

there may also occur the joining of affixes or suffixes, 

like postpositional generics (like the ending on øya, that 

is –island, e.g. Hinnøya, Flakstadøya) or the names may 

occur in definite or indefinite form: elv is a river, but 

elven is the river in Swedish (-en here is the definite 

article). 

When dealing with toponyms in other countries then our 

own (for instance when producing atlases or when 

reading news bulletins) we are confronted with the 

existence of exonyms versus endonyms. We might tackle 

this issue by referring to the Local names policy (the use 

of locally official names) already adhered to in the 1880s. 

The next step would be to ascertain whether the names 

we want to use are in the same alphabet as ours or in 

different writing systems. The Roman alphabet rule 

states that, when confronted with names from other 

countries using the Roman alphabet, we have to copy 

their spelling, including all the diacritical signs they may 

contain. For countries not using the Roman alphabet, we 

have to turn to conversion systems, such as transcription 

or transliteration, decided by either one or the 

combination of the source country and the receiver 

country. When such systems are used to convert names 

in non-Roman alphabets or writing systems to ours, we 

call them Romanization systems. 

Onomastics and etymology study the original meaning 

(the semantics) of toponyms, which may be descriptive 

names, commemorative names, commercial names, 

statutory names (names given according to the statutes, 

mostly of administrative entities. 

Toponyms in specific areas belong to specific languages, 

and these languages, each with its specific grammar and 

syntax, decide how these names are written, spelled, 

abbreviated or divided. Different languages have 

different alphabetisation rules (see figure 2-5), and 

different for capitalisation and hyphenation as well. 

Therefore we need to know what languages are either 

official, dead, disappeared, literal, national or minority 

languages or dialects (local varieties of a language) in 

that area.  

Figure 2-5 Part of the names register of a Swedish school 

atlas, showing the sequence of names starting with a 

letter to which diacritical signs have been applied. (With 

permission of Noordhoff Atlas productions 

In areas where minority languages are spoken, we might 

witness the effects of topographic bias in the collection 

of geographical names, leading to an under-

representation of minority names. In areas where the 

right of speakers of the minority language groups are 

recognised, the maps produced will show both the 

toponyms and the marginal information (legend, scale 

indicator, imprint, reliability diagram on the map sheet 

outside the map area) bilingually or even biscriptually, 

that is both in the official and the minority language and 

their writing systems. 
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Languages are written in different scripts (see figure 2-
6), and it is considered relevant to know how these 
developed. Originally, pictograms, that is purely pictorial 
representations of concepts (ideograms) or words 
(logograms) were used, but for many languages these 
logograms developed into phonograms in which the 
sound value of mono-syllabic words becomes attached 
to the symbol representing these words. Finally the 
syllabic script develops into an alphabetic script in which 
symbols represent single phonemes instead of syllables.  
As a result of this development we have ideographic and 
logographic scripts, syllabic scripts, and alphabetic 
scripts that can either be vocalised or non-vocalised (see 
figure 2-7). 

Figure 2-6 Part of Southeast Asia, showing the different 
scripts in use. © Menno Bolder 

Figure 2-7 Non-vocalised and vocalised names 

When producing toponymical databases, from which 

later gazetteers and/or name servers can be derived, 

one has to make sure that the necessary attribute 

information for both the name and the accompanying 

named object is stored in the database. Apart from ID 

numbers, these necessary attributes may consist of the 

feature code, coordinates, and extent of the named 

object, and the language, gender, number and 

pronunciation of the name.

Figure 2-8 Capture of an illustration from the module on 

names placement in the web course. © Noordhoff Atlas 

Productions. 

When the object of our toponymical databases also is 

producing maps, we might add information on the map 

sheet(s) the named object will occur on, and its relative 

importance, for incorporation on derived, smaller scale 

maps. 

The toponymical databases also serve to help us to 

correctly name the objects or features on our maps. So 

the course also deals with applying the names to the 

maps, in such a way that they are legible, placed 

unambiguously (so that it will be clear to which mapped 

object the names refer, see figure 2-8), and that by 

diversifying the fonts used, each matched to a specific 

feature category (such as lower case italics used to 

render river names) it becomes easier to identify a name 

belonging to a specific feature category on the map. 

Kerning (the adjustment of the space between two 

consecutive letters) is a concept from typography, as are 

serifs. 

Finally, in the module on Names as cultural heritage, we 

deal with concepts such as (toponyms as) landscape 

identifiers, leading to mental or emotional associations, 

linked to the connotations of names discussed in the 

module on name functions. 

2.4 Processes included in the course 

When doing the web course, students were asked to 

look up definitions, find literature, follow links to other 

relevant material on the website, and generally explore 

the wealth of toponymical material available on the 

UNGEGN-website. Especially the following, 

downloadable publications should be mentioned: 
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Glossary of Terms for the Standardization of 

Geographical Names (UN-New York 2002) / pdf 

Manual for the national standardization of geographical 
names (UN - ECOSOC, New York, 2006   available in the 6 
UN languages) / pdf 

Technical reference manual for the standardization of 
geographical names (New York, 2007) / pdf 

Resolutions adopted at the ten UN Conferences on the 
standardization of geographical names (English (pdf) / 
French (pdf) 

Apart from these educational publications, individual 

working papers handed in by delegates for UNGEGN-

sessions or UNCSGN-conferences were referred to as 

well, and had to be accessed by course participants. 

Moreover, participants had the opportunity of doing 

exercises in looking up data fields, georeferencing, in 

matching maps, identifying writing systems, in name 

transcription, the creation of a names data base, 

producing a geographical names index, solving editorial 

issues and adapting a map to a new dispensation. 

2.5 Final remark: 

In order to highlight the educational possibilities of the 

web course, access to it has been eased, by displaying it 

more prominently on the UNGEGN website (under Web 

Based Training), and simplifying its url: as can be seen in 

figure 2-9. The URL to access it directly remains: 

https://unstats.un.org/unsd/geoinfo/UNGEGN/docs/_da

ta_ICAcourses/index.html  

 

Figure 2-9 Easy access to the Web based training course 

 

http://unstats.un.org/unsd/geoinfo/ungegn/docs/glossary.pdf
http://unstats.un.org/unsd/geoinfo/UNGEGN/docs/_data_ICAcourses/_HtmlModules/_Documents/glossary.pdf
http://unstats.un.org/unsd/publication/seriesm/seriesm_88e.pdf
http://unstats.un.org/unsd/geoinfo/UNGEGN/docs/_data_ICAcourses/_HtmlModules/_Documents/seriesm_88e.pdf
http://unstats.un.org/unsd/geoinfo/ungegn/docs/pubs/UNGEGN%20tech%20ref%20manual_m87_combined.pdf
http://unstats.un.org/unsd/geoinfo/UNGEGN/docs/_data_ICAcourses/_HtmlModules/_Documents/UNGEGN%20tech%20ref%20manual_m87_combined.pdf
http://unstats.un.org/unsd/geoinfo/UNGEGN/confGeneral.html
http://unstats.un.org/unsd/geoinfo/UNGEGN/docs/RES%20(UN)%20E%20updated%20(1-9%20CONF).pdf
http://unstats.un.org/unsd/geoinfo/UNGEGN/docs/_data_ICAcourses/_HtmlModules/_Documents/RES%20(UN)%20E%20updated%20(1-9%20CONF).pdf
http://unstats.un.org/unsd/geoinfo/UNGEGN/docs/RES%20(UN)%20F%20updated%20(1-9%20CONF).pdf
http://unstats.un.org/unsd/geoinfo/UNGEGN/docs/_data_ICAcourses/_HtmlModules/_Documents/RES%20(UN)%20F%20updated%20(1-9%20CONF).pdf
https://unstats.un.org/unsd/geoinfo/UNGEGN/docs/_data_ICAcourses/index.html
https://unstats.un.org/unsd/geoinfo/UNGEGN/docs/_data_ICAcourses/index.html
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Section 2 Management of a national 

names programme: 

Chapter 3 Maintaining and publishing the 

geographical names database in Germany 

Pier-Giorgio Zaccheddu 

3.1 Introduction 

In Germany, all geographical names information of 

several (topographic) vector data products based on 

scale level 1: 200,000 and smaller is maintained in a 

single database called "Geographical Names of Germany 

(GN-DE)”. Through unique identifiers the names entries 

of the GN-DE are linked unambiguously to all databases 

and products provided by the Federal Agency for 

Cartography and Geodesy (BKG). At present, the 

database contains about 165 000 entries including more 

than 700 names in the minority languages Sorbian and 

Frisian. The administration and maintenance tasks of the 

GN-DE are conducted in Frankfurt am Main at the 

headquarters of BKG, the German national mapping 

agency responsible for small to medium scale mapping, 

whereas the publication of the geographical names data 

is facilitated through a web (gazetteer-) service by the 

BKG Central Service and Distribution Centre for 

Geoinformation in Leipzig [1]  

The following information summarizes the tasks and 

resources needed to set up and maintain the 

management of a national names programme. The 

figures are based on rough estimations as the logistics, 

production time needed or necessary upkeep costs can 

vary significantly according to the time and resources 

needed for the adaptation of the database, the services 

and applications to new technical developments or to 

the services-oriented architecture in the organization. 

3.2 The Geographical names standardization 

process in Germany 

In Germany, a decentralized responsibility between the 

federal government and the Länder (federal states) 

exists and this must be considered for the elaboration 

and assessment of the management of a national 

geographical names programme. The government in 

Germany has three distinct levels of public authority: 

local, regional and national, all of which are generators 

and holders of public and geospatial information. 

Surveying and mapping is the task of the 16 Länder. Each 

of the Länder is responsible for its own topographic and 

cadastral service, environmental and statistical data 

collection, and in general for data policies. Traditionally, 

data collection is largely decentralized and carried out 

mostly on the regional and local level, which means that 

the processing and maintenance of data is mostly 

tailored to local and regional requirements, which leads 

to a built-in incompatibility. The different Länder have 

issued laws that regulate the work, which the regional 

and local authorities are carrying out. The "Surveying 

and Cadastral Acts" may serve as an example. The 

surveying and mapping administrations of the Länder are 

responsible for creating and maintaining the geospatial 

(reference) data describing real estate and the 

landscape, including geographical names. Whereas the 

mapping agencies of the Länder are responsible for 

providing large and medium scale reference data, the 

cadastre offices in the Länder support them by 

performing the tasks of the real estate cadastre.  

The responsible regional mapping authorities are 

collaborating in the Working Committee of the Surveying 

Authorities of the Arbeitsgemeinschaft der 

Vermessungsverwaltungen der Länder der 

Bundesrepublik Deutschland – AdV [2]). The AdV 

provides joint documentation regarding the geospatial 

reference data available as well as a joint pricing and 

data collection policy. ATKIS® (Authoritative 

Topographic-Cartographic Information System), the 

central topographic programme of the German national 

survey is the major joint project of the 16 Länder 

surveying authorities and BKG. The product line 

comprises digital landscape models (DLM), digital terrain 

models (DGM) and the digital topographic map series 1: 

25,000 to 1: 1,000,000. There is an authorization by 

agreements between the Federal Administration and the 

Länder on the production of topographic reference data 

(including maps). Amongst others, all geospatial 

reference data sets based on scales larger than 1: 

200,000 are done by the federal states, while the data 

sets with equal and smaller scales are compiled by BKG.  

The ‘Bundesgeoreferenzdatengesetz (BGeoRG)’, the 

Federal Geospatial Reference Data Act, regulates the 

quality proofed and standardized provision of geodetic 

reference systems and frameworks as well as of the 

geospatial reference data products of the federal 

administration. Currently, geospatial reference data has 

varying degrees of quality e.g. in terms of content 

density. Much effort in developing technical methods 

and personnel resources is needed to aggregate the 

geospatial reference data in a way that allows for a solid 

and quality proofed geo-referencing of geospatial 

thematic data (e.g. statistical analysis or environmental 

indicators). For improving this unsatisfactory situation, 

BGeoRG instructs BKG to evolve its competence and 
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capability to a central geospatial reference data and 

information service provider for the federal 

administration. Furthermore, the BGeoRG assigns BKG to 

advise the Federal Government in all questions related 

to geodesy and geospatial information and it safeguards 

the relevant German interests at the European and 

international level, e.g. within the United Nations. 

Focusing on the geographical names standardization and 

maintenance process, the following institutions are 

involved in Germany: 

 communes, counties, Länder (for populated places 

and administrative units) 

 Länder survey administrations (for geographic 

regions/landscapes) 

 federal and state hydrographic administration (for 

hydrographic features) 

 federal and Länder transport administrations (for 

streets and railways) 

 StAGN – Permanent Committee on Geographical 

Names (responsible for orthographic rules and 

principles for place names) 

 

3.3 Maintaining and publishing the national 

geographical names database (GN-DE) 

The following information related to finances, 

administration, legal issues and human resources only 

refers to the federal level. All tasks for the maintenance 

of the national geographical names database and its 

publication through web services and applications are 

conducted by the BKG, supported by the Permanent 

Committee on Geographical Names (StAGN).  

In 1981 the first edition of the Gazetteer Federal 

Republic of Germany („West Germany “) was published 

by the Institute for Applied Geodesy (IfAG; its name was 

changed to BKG in 1996). It comprised some 21.500 

geographical names contained on the 1:500 000 General 

Topographic Map series. The data was available both in 

printed and digital form. At that time, it was the first 

gazetteer in Germany which had been prepared in 

accordance with the United Nations resolutions.  

After the German reunification in 1990 this dataset was 

supplemented by the geographical names of the five 

new Länder (federal states) Mecklenburg-West 

Pomerania, Brandenburg, Saxony-Anhalt, Thuringia, 

Saxony and the eastern part of Berlin. The database was 

extended with the records of some 25,000 additional 

names rendered on the 1:250 000 general topographic 

map series. Since then, the national geographical names 

database called "Geographical Names of Germany" (GN-

DE) has been developed and maintained by BKG. Today, 

it includes all relevant object/feature types from the 

digital landscape model scale 1: 250,000 (DLM250), 

which have one or more geographical names (for 

reasons such as multilingualism).  

The object/feature themes of the GN-DE geographical 

names database are: ‚settlement‘, ‚transportation‘, 

‚vegetation‘, ‚hydrography‘, relief‘, areas and regions‘ 

with attributes regarding the administrative hierarchy 

(administrative code), river system (hydrographic key 

number in accordance with the German Working Group 

on water issues (Bund/Länder-Arbeitsgemeinschaft 

Wasser -LAWA), number of inhabitants, size (area, 

length), position (geometry data from DLM250 as well as 

additional attributive geographical coordinates), 

postcodes, status, language of the geographical name 

and height data (in meters). 

The data model GN-DE was developed and has been 

evolved continuously by BKG following UNGEGN 

resolutions. Today, all geographical names entries of the 

GN-DE are linked unambiguously to all databases and 

products provided by BKG through unique identifiers 

UID).  

 
Figure 3-1 GN-DE database table showing that one 
GNObject may be associated to one or more 
geographical names (endonyms) in different languages. 
The example shows the GNObject associated with 
‘Bautzen’ (in German language) and ‘Budyšin’ (in Sorbian 
language). Both names are treated equally in the GN-DE 
and have equal official status. 

At present the GN-DE database contains about 165,000 

entries including more than 700 names in the languages 

of the national Sorbian and Frisian linguistic minorities. 

About 27,000 entries indicating the gender of 

hydrographic features are contained as well. The 

administration and maintenance tasks of maintaining 

the GN-DE are conducted at BKG in Frankfurt am Main, 

whereas the web service and applications are facilitated 

through the ‘Central Service and Distribution Centre for 

Geoinformation’ at the BKG department in Leipzig [1]. 
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Figure 3-1 Screenshots from the German geographical 
names application based on a Gazetteer Web Feature 
Service (WFS) 

BKG has been providing geographical names to the 
general public through the Internet since 2006. The 
gazetteer web service application ‘Geographical names’ 
is based on a Web Feature Service (WFS) called ‘WFS 
GN-DE’ and is thus compliant with the corresponding 
Open Geospatial Consortium (OGC) specification [3].  

With the web service 

application, you can search 

the geographical names 

contained in the dataset GN-

DE online. 

The following financial and 

human resources can be 

roughly estimated for 

maintaining the national 

geographical names 

programme by BKG. The 

figures can vary significantly 

according to the time and 

resources needed for the 

adaptation of the database, 

the services and applications 

to new technical 

developments or to the 

services oriented architecture 

in the organization. 

BKG personnel costs: about 

90,000 Euros / year;  

 Office of Permanent 

Committee on Geographical Names, 1 person, 

full time, about 40,000 Euros / year 

 Coordination of names activity at BKG, 2 persons, 

30 %, about 10,000 Euros / year 

 Technical staff for administration of databases, 

1 person, 50 %, about 20,000 Euros / year 

 Technical staff for administration of web (gazetteer) 

service, 1 person, 50 %, about 20,000 Euros / year 

 

 

BKG investments: about 20,000 Euros / year 

 Database (hard- and software), 2 databases, updates 

per year for 5,000 Euros / year 

 Server (hard- and software), 1 server update per 

year for 5,000 Euros / year 

 IT-specific training, 2 persons, about 10,000 Euros / 

year 

 Soft- and hardware amortization is different for 

server or database and varies between 3-5 years. 

3.4 GN-DE within the German Spatial Data       

Infrastructure (GDI-DE) 

The GN-DE dataset is currently used for the geographical 

names data provision within the ‘German Spatial Data 

Infrastructure (GDI-DE)’. GN-DE is the rationale for the 

INSPIRE data provision for European purposes as it is the 

only dataset in Germany that includes the mandatory 

and almost all ‘voidable’ INSPIRE attributes (like 

language, status, gender …). A wide range of different 

applications (e.g. geoportals) has been built up that 

provides discovery functionality for spatial data sets and 

services and generally make use of the functionality. In 

Germany, the Geoportal.de provides insight into GDI-DE. 

It utilizes several Web Services from GDI-DE. Users can 

promptly search within the central search engine of GDI-

DE, which currently contains around 87,000 decentrally 

maintained sets of metadata on spatial data and spatial 

data services from across all levels of public 

administration in Germany. The Geoportal.de 

application is completed by a search utility for places 

and addresses. This search utility has been developed at 

the BKG Central Service and Distribution Centre for 

Geoinformation and is widely used in the portal 

application. It builds upon the ‘Georeferenced Address 
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Data Federation’ data set and parts of the very 

comprehensive names dataset ‘Geographical Names of 

Germany’ (GN-DE) derived as dataset ‘GN250’, 

Geographical Names of Germany (1: 250,000) [4]. As 

mentioned before, GN-DE provides the unique source 

for all BKG products and naturally for the national 

(gazetteer) web feature service, too. GN-DE also 

provides geographical names in the officially recognized 

Sorbian and Frisian minority languages. The integration 

of those minority language names in the search utility 

 

Figure 3-2 The German national geographical names 
database (GN-DE) published as a web service which is 
part of the national spatial data infrastructure (GDI-DE) 
and visualised through the Geoportal application 
(Geoportal.de) 

for places and addresses of the Geoportal.de is 

envisaged, but not realized as yet (2016). 

The ‘Georeferenced Address Data Federation’ dataset 

mainly consists of data from the ‘Association for the 

Distribution of House Coordinates’ run by the surveying 

authorities of the Länder. After processing, this dataset 

provides point coordinates for house addresses and 

encircling bounding boxes of streets, places and zip 

codes. The search utility implements two search 

strategies: a high performance live suggest search, i.e. to 

deliver real time suggestions for search terms and/or 

other relevant information based on live user input in an 

application, on the one hand, and a fault-tolerant search 

on the other. Words matching the search term are 

highlighted. While in the results of the live suggest 

search only the elements of the objects’ name as part of 

the address are shown, the fault-tolerant search 

provides the complete dataset including geometry. If the 

match between search term(s) and results is weak, a list 

of similar places or addresses is offered. The search 

utility is able to handle unstructured input of addresses. 

 
Figure 3-3 The search utility within the Geoportal.DE – 
live suggest during user input 

The search utility has been implemented as Java-Servlet 

and offers an HTTP/Key-Value Pair interface. For data 

indexing the Apache Lucene library is used [5]. For 

geometry handling and implementation of OGC-

standards the GeoTools library is used [6]. Overall, there 

is a total of 23 million indexed datasets with an 

aggregate data volume of approximately 3 GB. The index 

is built once before service start-up and is loaded into 

the central memory. 

Meaningful combinations of map layers available within 

GDI-DE are placed prominently on the Geoportal.de 

Welcome page as featured maps. Especially by 

overlaying spatial information layers from different 

institutions the value added through the use of 

interoperable spatial data services is demonstrated. The 

selection of thematic maps covering Germany will be 

extended continually.  

 
Figure 3-4 Geoportal.DE as a showcase for Spatial Data 
Infrastructure (SDI) through featured maps 
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In due course, a map showing the physio-geographic 

regions of Germany [5] combined with touristic 

information will be integrated. In this way, one 

important product created by the German Permanent 

Committee on Geographical Names (StAGN) will be 

published and disseminated in the broader GDI-DE 

context. Considering multilingualism and the cultural 

heritage in Europe, people often use different spellings 

and languages when talking about one and the same 

place. Even within a country more than one (official) 

spelling is used. These INSPIRE-supported principles also 

underline the United Nations resolutions on the 

standardization of geographical names which are 

reflected in Germany in the work of the Permanent 

Committee on Geographical Names (StAGN).  

3.5 GN-DE brought into conformity to INSPIRE 

In 2015, the geographical names database GN-DE and 

the Implementing Rule for ‘Interoperability of Spatial 

Data Sets and Services’ (this is, data specification of 

geographical names, Annex I) of the European geospatial 

data infrastructure (keyword: INSPIRE) have been 

brought into conformity [8]. Thus, BKG has been one of 

the first institutions in Europe providing an INSPIRE-

compliant national geographical names data service. 

According to the INSPIRE schedule EU countries are only 

obliged to realize this by the year 2017. 

The INSPIRE-conform geographical names dataset of 

BKG is already available via the European data portal 

(http://www.europeandataportal.eu/de/). The European 

data portal collects metadata from information of the 

public sector which is available in European countries. 

This also includes information regarding the provision of 

data and the advantages of their further use. 

 
Figure 3-5  INSPIRE Data schema fulfilled by BKG 

3.6 GN-DE published as Open Data 

Every day, public authorities all over the world gather a 

multitude of data and information such as spatial data 

on transport networks, addresses and cadastral 

information or economic, environmental and statistical 

data. In the recent past, more and more government 

authorities admit to the principle of "Open Government" 

and “Open Data” policy. 

The Geodata Access Act (Geodatenzugangsgesetz, 

GeoZG) passed in Germany by the federal government 

on 30 July 2008 promotes the further development of 

the German Spatial Data Infrastructure (GDI-DE). 

Germany declared the federal government's geodata to 

be open data in the course of the revision to the 

Geodata Access Act (GeoZGÄndG) on 16 November 

2012. The Ordinance to Determine the Conditions for 

Use for the Provision of Spatial Data of the Federation 

(Verordnung zur Festlegung der Nutzungsbestimmungen 

für die Bereitstellung von Geodaten des Bundes) 

(GeoNutzV), which allows commercial and non-

commercial use of the data free-of-charge, was passed 

on 19 March 2013. In particular, the GeoNutzV 

ordinance lays down provisions relating to the provision 

of spatial data, and to spatial data and metadata services 

on behalf of spatial data holding agencies [9]. 

In Germany, the open data declaration refers to 

geospatial data produced by the Federal Agency for 

Cartography and Geodesy (BKG). Consequently, view 

and download services based on international open 

standards and open source software of digital landscape 

model (DLM) and digital terrain model (DGM) as well as 

digital topographical maps (DTK), general maps and 

maps of municipality areas based on small to medium 

scale are provided free of charge. Hence, the gazetteer 

web service of BKG is available free of charge, too [10].  

3.7 Further discussion on logistics, production 

time needed and necessary upkeep costs 

The surveying and cadastral administrations of the 

Länder, the statistical offices and the Federal Statistical 

Office, private and academic institutions for language 

and culture etc. are all potentially data-holding 

authorities for INSPIRE (in accordance with the German 

law ‘Geodatenzugangsgesetz – GeoZG’) for geographical 

names data, though so far with highly different names 

density. 

The financial and human resources roughly estimated by 

BKG as necessary for maintaining the national 

geographical names programme amounted to about 

€ 110,000 per year for both personnel and investments. 

The figures vary according to the time and resources 

needed for the adaptation of the database, the services 

and applications to new technical developments or to 

the services oriented architecture in the organization. 

Considering that most of the German Länder might 

http://www.europeandataportal.eu/de/
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invest a similar small amount in logistics, the 

maintenance of geographical names database and the 

development and up keeping of services and 

applications, about the overall yearly costs would 

amount to € 1,8 million.  

Considering that the data content for GN-DE is based on 

a map scale 1: 250,000 a cooperation of the Federal 

Government with the Länder– (the latter are responsible 

for data based on maps at scales 1: 25,000 – 1: 10,000) is 

envisaged in order to provide a unique source for 

geographical names data in Germany and increase the 

content of the national web service and integrate names 

data taken from large scale maps. 

The Länder do not and will not add any toponymic 

attributes like status or language to the geographical 

names in their databases, as this has never been part of 

their tasks. The geographical names data content is 

based on the ATKIS programme and consists of the 

geographical names as an associated attribute to the 

object/feature and by that inherits only its feature type 

and its geometry. Thus, joining the names datasets of 

BKG and of the Länder and so providing one unique 

geographical names data source for Germany would be 

beneficial to everyone – including data users. 

Furthermore, the INSPIRE data provision could be 

facilitated by BKG for the federal and the Länder 

administrations with one national web service.  
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Section 2 Management of a national names 

programme 

Chapter 4 Compilation and updating of the 

swisstopo geographic names database 

“swissNAMES3D”  
Stefan Neudeck and Alfred Gut 

4.1 Glossary 

swissNAMES3D is the new dataset of geographic names in 

Switzerland and the Principality of Liechtenstein. It is 

suitable for a broad variety of uses and visualisations, 

including updating with names. It replaces the 

“SwissNames” database that was updated until 2008 and 

was based on the names used in the set of national maps. 

Figure 4-1: Updating cycle for Switzerland’s topographic 

landscape model (the indicated years refer to the status of 

the fundamentals) 

 

Figure 4-2 Names displayed as an orientation aid on an 

aerial image of Interlaken 

4.2 Compilation, updating and fundamentals 

The data contained in the “swissNAMES3D” database (see 

figure 4-1 for an example) was compiled within the scope 

of the production of the topographic landscape model 

with the aid of the “TopGIS” topographic-geographic 

information system. The database is to be updated every 

six years (cf. figure 4-2).  

 

 

The content of “SwissNames” and the objects resulting 

from the transfer of the topographic landscape model 

(TLM) that replaced the former VECTOR25 landscape 

model into the TLM production database formed the basis 

for the compilation of the initial dataset. These data 

formed the original basis for the placement of names on 

the 1:25,000 national map from which they were taken. 

“SwissNames” was a point database. All objects that were 

now modelled as lines or polygons were initially defined 

as “standard geometry”. The resulting basis facilitates the 

localisation of the objects to be recorded in the aerial 

image, which is subsequently used for carrying out the 
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geometric measurement. The high degree of accuracy 

required for the topographic landscape model calls for the 

exact geometric referencing of all identified objects and 

the applicable perimeters for all names, as well as the 

photogrammetric measurement of their height or 

allocation of their height based on the digital terrain 

model that also forms an integral part of the production 

environment. With respect to objects that cannot be 

identified in the aerial image, and for the verification of 

orthography, other principles apply as described below.    

Place names in the cadastral survey: The place names 

defined as polygons in the cadastral survey data model 

specify the applicable perimeters for place names in the 

large-scale range. The applicable perimeter refers to the 

area recorded in the cadastral survey that can be used for 

an indicated place name. These new geometries and 

names are to be transferred to the new database. Around 

130,000 objects included in the new database are place 

name polygons. Currently, only around 35 percent of the 

production perimeters are filled with name data from the 

cadastral survey. The orthography of the place names in 

the cadastral survey is also being transferred to other 

object categories of swissNAMES3D (names of regions and 

terrains, point objects).    

Official index of towns and cities, with postcodes and 

perimeters from the cadastral survey: Complete existing 

cadastral survey dataset. Lists towns and cities with their 

own postcode as polygons with attributed names. This 

index serves as the reference work for the spelling of the 

names of towns and cities that have their own postcode. 

In densely developed areas, the geometries of towns and 

cities with postcodes are used for the internal delimitation 

of neighbouring development polygons.  

geoSTAT: This is the distribution model for official federal 

geodata (produced by the Federal Statistical Office). 

Alongside datasets relating to land use and ground cover, 

together with data from population and business 

censuses, municipal boundaries and terrain data, the 

boundaries of suburbs, districts and residential zones in 

Switzerland’s 17 largest towns and cities are depicted in 

the GEOSTAT model. The interior boundaries of towns and 

cities, together with the corresponding names, are used 

for the definition of development perimeters in 

swissNAMES3D.  

Public transport stations and stops: The complete dataset 

of the Federal Office for Transport is to be transferred to 

swissNAMES3D.   

Addresses from the register of buildings and residential 

dwellings: These are used for determining the perimeters 

and names of developed areas.   

 

Figure 4-3 Bases for the compilation of swissNAMES3D 

Cantonal geodata portals and reference lists: These 

provide the names of objects to be included in the 

database (sites, bodies of water, buildings, individual 

objects, etc. – cf. figure 4-3).  

4.3 Example of input into the database 

The example below describes the input of areas relating 

to object type “Place” (object category 

“TLM_Placename”). The basis for entering the polygon 

geometry is the corresponding orthophoto. The perimeter 

encompasses buildings that are occupied permanently or 

seasonally, as well as infrastructure (e.g. roads and paths). 

In the case of larger towns and cities, the perimeter also 

includes objects such as bodies of water, parks and other 

unoccupied zones up to a certain size. The external 

boundaries of development polygons are defined on the 

boundaries of occupied plots of land or may be defined by 

neighbouring objects that are not part of the development 

(e.g. bodies of water, forest – cf. figure 4-4).    

  

 
 

Figure 4-4 The place names “Grueben”, “Muheimere” 
and “Toffenholz” were transferred to the production 
database from the previous “SwissNames” database 
(points) as standard polygons and... 
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Figure 4-5 ... they correspond to the place names in the 
1:25,000 national map. 
 
 

 
 

Figure 4-6 The perimeters are entered on the basis of 
the aerial image depicting the developed area. The z 
values are automatically transferred during digitisation 
from the digital terrain model to the base points of the 
development contours. 

 
 
 

Figure 4-7 The orthography of the place names then 
has to be verified.  This is done by consulting an 
addresses dataset. The corresponding datasets are the 
official index of towns and cities (for places with their 
own postcode) and the official register of buildings and 
residential dwellings (for smaller places without their 
own postcode). This means that “Grueben” and 
“Muheimere” have to be changed to “Gruben” and 
“Muheimern”. 
 
 
Names of places with an own postcode are binding. 
However, smaller places do not have an own postcode 
and therefore do not have a place name with postcode 
(according to the abbreviated name of the town with a 
postcode, “Gruben” belongs to “Zimmerwald” 
[attribute, “PLZNAMEK”]).   
 

 

Figure 4-8 Nonetheless, the postcodes dataset still has 
to be consulted. According to the input guidelines, the 
boundaries of the town with an own postcode have to 
be used for the interior delimitation of the development 
polygons. This now also applies to small places. In the 
example presented here, “Toffenholz” has to be divided 
because the northern zone belongs to “Belp” (which 
has its own postcode) and the southern zone belongs to 
“Toffen” (which also has its own postcode).   
 

 The result is shown in figure 4-9.   
 

 
         Figure 4-9 Example of input 
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4.4 Geometric characteristics and special features      

swissNAMES3D is based on the topographic landscape 

model. This is Switzerland’s new official geodata set and it 

corresponds approximately to a degree of abstraction of 

1:10,000. The data are three-dimensional. The recording 

of heights is carried out through the automatic adoption 

of height data during the digitisation of the location base 

points. Certain object heights are measured 

photogrammetically. The targeted degree of geometric 

accuracy is one metre (location and height).  
With very few exceptions, all objects in the topographic 

landscape model that have a specified name are to be 

transferred to swissNAMES3D. The name is the decisive 

criterion for the input of an object. While in developed 

areas there are no neighbouring objects with the same 

name and same object category, this is not the case when 

it comes to the network of bodies of water. Neighbouring 

objects with the same name are merged to form a single 

object. Figure 4-10 shows a comparison between the 

development of the topographic landscape model and the 

swissNAMES3D database. Each colour represents an object 

with a single name and is thus taken from the topographic 

landscape model for swissNAMES3D. The topology is not 

transferred to swissNAMES3D, which means, for example, 

that for estuaries of the “Fildrich” and “Goldbach” 

streams into the “Kirel”, the latter is not divided. So the  

Figure 4-10 Comparison between the development of 

swissNAMES3D and the topographic landscape model 

green line depicts a single object with the name “Kirel” 

(and no longer several objects, as would have been 

expected in a topological dataset). And of course, the 

same applies with respect to the “Simme” and the 

“Alpbach”.   

4.5 Multilingual aspect 

Multilingualism is one of Switzerland’s main identification 

characteristics:  In the Federal Constitution, German, 

French and Italian are defined as official languages, 

together with Romansh. According to a 2013 survey 

conducted by the Federal Statistical Office, German is the 

main language for 63.5 percent of the population, French 

for 22.5 percent, Italian for 8.1 percent and Romansh for 

0.5 percent. There are three bilingual cantons (Valais, 

Bern and Fribourg: French & German), and one trilingual 

canton (Grisons: German, Italian and Romansh). See figure 

4-11.   

 

Figure 4-11 Switzerland’s language regions 
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In the current set of national maps, some objects 

(primarily housing developments, but also the names of 

some regions) located in the vicinity of the borders of 

language regions have more than one name (see figure 

4-12).  

Figure 4-12 Extract from the 1:100,000 national map 

showing names in more than one language 

The following terms that are used in connection with 

multilingual nomenclature are defined below.  

Endonym: The name used in a region within which the 

designated object is located 

Exonym: The name used in another region than that 

within which the designated object is located 

In the context of Switzerland’s geographic nomenclature, 

the term “region” refers to “language region”. 

Pairs of names are also used exclusively for municipalities 

and/or their districts, zones, etc., that are officially 

declared as bilingual. The names in the respective 

languages are separated by a forward slash (e.g. Biel / 

Bienne). 

swissNAMES3D supports the use of multiple languages by 

attributing each name with a “language code” (GER, FRA, 

ITA and ROH, see figure 4-13) based on ISO 639-2. The 

language code incorporates both the respective standard 

language and its dialects, i.e. a name in a dialect is 

attributed the same language code as a name written in 

the respective standard language. 

In swissNAMES3D, the processing of objects for which 

more than one name exists in the official languages is 

extended to include major objects of national importance. 

In other words, it is not only objects in the vicinity of 

language region borders that may be given more than one 

name. This may concern several names in the same 

language as well as names in different official languages. 

Similarly, in the case of composite names, endonyms and 

exonyms are explicitly indicated. The data are listed in a 

separate table as name components. Under 

“NAME_TECHNICAL”, all names of a given object are listed 

together with their respective language codes and the 

indication whether they are endonyms or exonyms (cf. 

figure 4-13).     

 

Figure 4-13 Depiction of objects with several names in the 

production database 

 

4.6 Data model / content and scope of data 

The structure of the data model is very simple. For each 

geometric type (point, line, area) there is one object 

category which comprises all the named objects in the 

same geometric category. The names take the form of 

attributes (Shapefile or CSV format), or are listed in a 

separate table referenced to the geometric tables 

(geodatabase). The content of swissNAMES3D is presented 

in table 4-1. 

4.7 Downloading the data 

swissNAMES3D will be published annually with effect from 

2015 and may be downloaded free of charge from the 

swisstopo online shop. It may only be used for the 

purposes that are specified in the licence for obtaining 

geodata free of charge from swisstopo. With each order, 

the entire dataset will be delivered in three formats (ESRI 

Filegeodatabase / ESRI Shapefile, CSV text file) and two 

coordinate systems (CH1903 and CH1903+). 

4.8 Options for use 

swissNAMES3D can be used for a broad variety of 

purposes, especially in combination with other geodata. 

Because the dataset contains data in the large-scale range 

as well as for overview purposes, swissNAMES3D is suitable 

for use at various degrees of abstraction. Examples for the 

use of the database include: 

 As a nomenclature database for Internet  
 solutions (geographic searches) 

 As an orientation aid on aerial images and other 
geodata sets 

 For the compilation of catalogues of geographic 
names (gazetteers)  
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Table 4-1: swissNAMES3D contains more than 300,000 

objects, of which 180,000 have place names or local 

names. 

 As a basis product for publications (e.g. maps, 

plans), including for all names in the set of 

national maps  

 As an orientation aid in 3D visualisations 

 

 

 

 

4.9 swissNAMES3D in the federal geodata 

infrastructure 

Search tool 

swissNAMES3D is used within the federal geodata 

infrastructure. Together with addresses, the new 

geographic nomenclature database functions as the main 

source of data for the SwissSearch geo-coding service, 

which can be used for carrying out searches based on the 

geographic names in the federal geoportal (see figure 414; 

http://map.geo.admin.ch). The “Geographic Names” 

section of the federal geoportal is also available for use. 

With this function, users can display names as an 

orientation aid, for example on an aerial image (see figure 

4-1).    

Figure 4-14 swissNAMES3D as the basis for a search tool in 

http://map.geo.admin.ch 

Raster-based data layer  

swissNAMES3D is integrated into the federal geodata 

infrastructure as a data layer. The dataset can be 

displayed as an orientation aid for other data layers, 

especially aerial images. The federal geoportal enables the 

visualisation of data layers at 14 zoom levels or scales 

ranging from 1:500 to approximately 1:2,000,000. 

Visualisation of texts (annotations) is raster-based. For 

each zoom level, the swissNAMES3D annotations to be 

displayed were initially defined in ArcMap and graphically 

structured, then exported as a raster image.  For the 

larger scales / higher zoom levels, the raster image has to 

be tiled due to the higher data density. 

swissNAMES3D as a data layer in the federal geodata 

infrastructure  - Data layer visualisation of object 

geometry 

For each zoom level, precisely those object geometries are 

visualised that are foreseen for annotation. A data layer is 

required for each geometry type, in which the content 

http://map.geo.admin.ch/
http://map.geo.admin.ch/
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and annotations vary according to the zoom level. Basic 

icons are used for graphic presentation. 

 
 

Figure 4-15 Presentation of swissNAMES at the lowest 
federal geodata infrastructure zoom level 
 
 
 

 
 

 
Figure 4-16 Presentation of swissNAMES at the scale of 
approx. 1:200,000 
 

 

Figure 4-17 Presentation of swissNAMES in the large 
scale range 

Data layer feature information 

Tool tips provide object data (feature information) when a 

swissNAMES3D object is activated in the raster image. The 

selected object is highlighted and the most important 

attributes stored in the vector layers are displayed. 

Figure 4-18 swissNAMES3D object information in the 

federal geodata infrastructure 

4.10 Development of the geographic names 

database: required time and personnel 

The names database was developed over a period of six 

years (2009 to 2014, cf. “Development, updating and 

fundamentals”). An annual total of around 6,500 hours 

was required, which corresponds to approximately 4 full-

time equivalent jobs. 
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4.11 Links to other sources 

http://map.geo.admin.ch: federal geodata portal map 

viewer  

http://www.swisstopo.admin.ch/internet/swisstopo/en/h

ome/products/landscape/swissTLM3D.html - swissTLM3D - 

the topographic landscape model 

http://www.swisstopo.admin.ch/internet/swisstopo/de/h

ome/products/landscape/swissNAMES3D.html: 

swissNAMES3D 

http://www.bfs.admin.ch/bfs/portal/de/index/dienstleist

ungen/geostat.html: GEOSTAT 

http://www.bfs.admin.ch/bfs/portal/de/index/themen/00

/05/blank/01.html: Federal register of buildings and 

dwellings 

http://www.cadastre.ch/internet/kataster/de/home/servi

ces/service/plz.html: Official index of towns and cities 

http://www.cadastre.ch/internet/kataster/de/home/av/n

ames.html: Geographic names 

http://www.geo.admin.ch/internet/geoportal/de/home/s

ervices/geoservices/display_services.html: Description of 

the presentation services in the federal geodata 

infrastructure 

http://map.geo.admin.ch/
http://www.swisstopo.admin.ch/internet/swisstopo/en/home/products/landscape/swissTLM3D.html
http://www.swisstopo.admin.ch/internet/swisstopo/en/home/products/landscape/swissTLM3D.html
http://www.swisstopo.admin.ch/internet/swisstopo/de/home/products/landscape/swissNAMES3D.html
http://www.swisstopo.admin.ch/internet/swisstopo/de/home/products/landscape/swissNAMES3D.html
http://www.bfs.admin.ch/bfs/portal/de/index/dienstleistungen/geostat.html
http://www.bfs.admin.ch/bfs/portal/de/index/dienstleistungen/geostat.html
http://www.bfs.admin.ch/bfs/portal/de/index/themen/00/05/blank/01.html
http://www.bfs.admin.ch/bfs/portal/de/index/themen/00/05/blank/01.html
http://www.cadastre.ch/internet/kataster/de/home/services/service/plz.html
http://www.cadastre.ch/internet/kataster/de/home/services/service/plz.html
http://www.cadastre.ch/internet/kataster/de/home/av/names.html
http://www.cadastre.ch/internet/kataster/de/home/av/names.html
http://www.geo.admin.ch/internet/geoportal/de/home/services/geoservices/display_services.html
http://www.geo.admin.ch/internet/geoportal/de/home/services/geoservices/display_services.html

