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Abstract

One of the factors that can slow down the creation of a database is an excess of thematic information. The authors have compared and analysed the thematic scope of the Polish topographic database TBD and 13 of 22 EU and EEA national civil vector topographic databases. This paper proposes the typology of 1: 10 000 (or bigger) scale topographic databases. The analyse allowed authors to show the similarities and differences between TBD and other databases, concerning their thematic scope.

Introduction

In 1957 the first digital vector maps were created independently in the USA and in Poland. It was not a coincidence, that both experiments were a steep to create a digital topographic maps. Today at least thirty European countries have established topographic databases. In 2007 it is possible to identify 77 vector civil topographic databases in the European Union and other European Economic Area countries (tab. 1). The most common are 1: 50 000 and 1: 10 000 topographic databases. The 1: 50 000 civil topographic databases are used in many EU projects (e.g. CORINE Land Cover level 3, MARS). The number of projects which require access to the civil version of a 1: 50 000 topographic database has grown during the last decade from 12 till 53. This way, an access to the 1: 50 000 topographic database seems to be a sine qua non condition of an international cooperation in EU. The 1: 10 000 (or bigger) scale civil vector topographic databases are used to update topographic maps, to create thematic maps, detailed thematic databases, and other cartographic products. They are also necessary to carry out the national projects, which sometimes could have a EU context (like LPIS). In 8 EU countries (Belgium, Estonia, Lithuania, Portugal, Poland, Slovakia, Slovenia, Sweden) these databases are not completed as yet. 

	Scale
	Country / territory

	
	Austria
	Belgium
	Croatia
	Czech Republic
	Denmark
	Estonia
	Finland
	France
	Germany
	Greece
	Spain
	Netherland
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	Island
	Lithuania
	Luxembourg
	Latvia
	Malta
	Norway
	Portugal
	Poland
	Slovenia
	Slovakia
	Switzerland
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	Hungary
	Great Britain
	Northern Ireland


	Italy

	1: 500
	
	
	
	
	
	
	
	
	
	
	
	
	(()
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1: 1 000
	
	
	
	
	
	
	
	
	
	
	
	
	(()
	
	
	
	
	
	
	
	
	
	
	(
	
	
	
	
	

	1: 1 250
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	(()
	(()
	

	1: 2 500
	
	
	
	
	
	
	
	
	
	
	
	
	(()
	
	
	
	
	
	
	
	
	
	
	
	
	
	(()
	(()
	

	1: 5 000
	
	
	(
	
	
	
	
	
	
	
	
	
	(
	
	
	(
	
	(
	(
	
	
	(()
	
	
	
	
	
	
	

	1: 10 000
	
	(
	
	(
	(
	(
	(
	(
	(
	
	
	(
	
	
	(
	
	
	
	
	(
	(
	
	(
	
	(
	(
	(
	(
	

	1: 20 000
	
	
	
	
	
	(
	(
	
	
	
	
	
	
	
	
	(
	
	
	
	
	
	
	
	
	
	
	
	
	

	1: 25 000
	
	
	(
	
	(
	
	
	
	
	
	(
	
	
	
	
	
	
	
	
	
	
	(
	
	(
	
	
	
	
	(

	1: 50 000
	(
	(
	
	
	(
	(
	
	(
	(
	(
	(
	(
	(
	(
	(
	
	(
	
	
	(
	
	
	(
	
	(
	
	
	(
	(

	1: 100 000
	
	
	
	
	
	
	(
	(
	
	
	
	
	
	
	
	
	(
	
	
	
	
	
	
	
	(
	(
	
	
	

	1: 200 000
	(
	
	
	
	
	
	
	
	
	
	(
	
	
	
	(
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1: 210 000
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	(
	

	1: 250 000
	
	(
	
	
	
	
	(
	
	(
	(
	
	(
	(
	
	
	
	
	
	
	
	(
	
	
	
	(
	
	(
	
	(

	1: 450 000
	
	
	
	
	
	
	
	
	
	
	
	
	(
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1: 500 000
	(
	
	
	
	
	
	
	(
	
	(
	(
	
	
	
	
	
	
	
	
	(
	(
	
	
	
	
	
	
	
	(


Tab. 1.
Civil topographic databases in EU and other EEA countries and autonomic regions. 

Situation of 01. 01. 2007

(
database covering full area of country or territory (completed, or in preparation),

(
part of the database

(()(
database, part of the database covering fragments of country or territory

The aim of this research was to compare the thematic scope of TBD with other EU / EEA topographic databases with the corresponding level of details and to analyse which topographic objects should be obligatory or facultative. We also discuss the possibility of adding some objects into TBD. To achieve this goal, it was necessary to identify similar topographic databases, to analyse their thematic scope, to create their typology, and to analyse the similarities and differences between the thematic scope of these databases and TBD.

The analysed databases

In 2007 it was possible to identify 22 national vector 1: 10 000 (or bigger) scale topographic databases in EU and other EEA countries (tab 2).

	Country / territory
	Institution
	Database
	Scales

	Belgium
	IGN/NGI Institut Géographique National / Nationaal Geografisch Instituut
	TOP10v–GIS
	1: 10 000

	Czech Republic
	Zeměměřický Úřad
	ZABAGED 
	1: 10 000

	Croatia
	Državna Geodetska Uprava
	CBM
	1: 5 000

	Denmark
	KMS - Kort & Matrikelstyrelsen
	TOP10DK
	1: 10 000

	Estonia
	Eesti Maa–amet
	Eesti Pőhikaardi 1:10 000 Digitaalkaardistuse
	1: 10 000

	Finland
	Maanmittauslaitos
	Maastotietokanta
	1:5 000 

 – 1:10 000

	France
	IGN - Institut Géographique National
	BD TOPO Pays
	1:5 000 

- 1:25 000

	Netherland
	Topografische Dienst Nederland
	TOP10NL
	1: 10 000

	Ireland
	OSI - Suirbhéireacht Ordnáis Éireann
	PLACE Data
	1: 1000

1: 2500

1: 5 000

	Lithuania
	Nacionalinė Žemės Tarnyba prie Žemės Ūkio Ministerujos & GIS Centras
	KDB10LT (midi level, mini level)
	1: 10 000

	Luxembourg
	ACT - Administration du Cadastre 

et de la Topographie
	BD-L-TC
	1 : 5 000

	Malta
	Regíistru Ta' L-Artijiet
	Base Map
	1: 2 500

	Norway
	Statens Kartverk
	FKB (Felles KartdataBase)
	1: 5 000

	Portugal
	IGP - O Instituto Geográfico Português
	SCN10K Carta de Portugal
	1 : 10 000

	Poland
	Główny Urząd Geodezji i Kartografii
	TBD
	1: 10 000

	Germany
	Co-ordinator: BKG - Bundesamt 

für Kartographie und Geodäsie 
	Basis-DLM
	1: 10 000

	Slovenia
	Geodetska Uprava Republike Slovenije
	DTK 5
	1: 5 000

	Slovakia
	Úrad geodézie, kartografie a katastra Slovenskej Republiky
	ZB GIS
	1: 10 000

	Sweden
	Lantmäteriet
	GSD- Grundläggande Geografiska Data GGD
	1: 10 000

	Hungary
	FÖMI – Földmérési és Távérzékelési Intérzet
	DTA_10
	1: 10 000

	Great Britain
	OS - Ordnance Survey
	Superplan Data
	1:1 250

1: 2500

1:10 000

	Northern Ireland
	The Ordnance Survey of Northern Ireland
	Digital Database Maps
	1:10 000


Tab 2.
Civil topographic databases in EU and other EEA countries. 
The authors analysed the available database documentation concerning TOP 10v – GIS, ZABAGED, TOP10DK, Maastotietokanta, BD TOPO Pays, KDB10LT (midi level), TOP10NL, Basis-DLM, FKB, ZB GIS, DTK 5, GGD, and Master Map. All documentation (except Finnish) was analysed in the national languages.

Typology of EU topographic databases

Analysed topographic databases vary significantly, regarding the number of object types and object attributes (tab. 3).

	Database
	Number of:

	
	Level 1 

class object
	Level 2 

class object
	Level 3 

class object
	Attribute groups
	Attributes

	ZB-GIS
	11
	56
	154
	218
	1306

	BD Topo Pays
	10
	-
	36
	179
	1024

	Master Map
	9
	-
	21
	
	1034

	Basis-DLM
	7
	19
	230
	112
	747

	Maastotietokanta
	9
	32
	458
	
	

	TOP10NL
	9
	-
	
	88
	480

	TOP10v-GIS
	18
	-
	240
	38
	103

	KDB10LT
	27
	-
	255
	
	

	FKB
	22
	-
	250
	
	

	TBD
	10
	46
	191
	26
	117

	ZABAGED
	8
	-
	107
	
	

	GSD - GDD
	8
	45
	61
	7
	74

	DTK 5
	4
	-
	11
	54
	146

	TOP10DK
	8
	-
	51
	
	


Tab. 3. Numbers of topographic objects included in 3 hierarchical level object classification, attribute groups and attributes in selected EU /EEA vector topographic databases

Using the criteria of the number of topographic objects included in hierarchical object classification, as well as number of attribute groups and number of attributes, it is possible to distinguish 4 types of topographic databases:

· of a very broad scope of thematic information (ZB–GIS, BD TOPO Pays, Master Map, Basis-DLM);

· of a broad scope of thematic information (Maastotietokanta, TOP10NL);

· of an average scope of thematic information (TOP10v–GIS, KDB10LT midi level, FKB, GDD, ZABAGED, TBD);
· of a narrow scope of thematic information (TOP10DK).

The similarities of the thematic scope between TBD and analysed databases

The thematic scope of TBD objects is similar to the thematic scope of analysed databases. The comparison of analysed databases objects is shown in the appendix No 1. All objects of TBD class ‘hydrography’ (except the irrigation channel) are presented in all analysed databases. The classification of roads is different in each analysed database. In ZABAGED, GGD, Maastotietokanta the information about the roads categories is stored, in TOP10DK - the NATO classification is used, and in Basis-DLM, TBD TOP10NL - the administrative–technical classification is applied. In Basis-DLM and BD TOPO Pays roads are simple or complex objects. In BD TOPO Pays roads are stored in 3D coordinates system. Almost all classes used in TBD have its counterpart objects in analysed databases. The captivating road is the only one exception, which doesn’t exist in any other database. The road surface attributes in TBD, Basis-DLM, and BD TOPO Pays are very similar. In all databases the information about railways is available. The thematic scope of this information is the most broad in BD TOPO Pays, TOP10v–GIS, and Basis-DLM. The information about the tramway tracks is available in all databases, except the Maastotietokanta, KDB10LT, and GGD. In BD TOPO Pays, only open cast part of underground is taken into consideration. The information about ferries is available in all databases (except the TOP10NL and DTK5), while the boat crossings are included only in Maastotietokanta and BD TOPO Pays. The considerable part of the TBD class ‘infrastructure networks’ objects exists in all analysed databases. The information about the power lines is available in all databases (with exception of Basis-DLM, TOP10NL, GGD). The pipelines, classified according to similar rules, are available in Maastotietokanta, TDB, BD TOPO Pays, and ZB-GIS. The TDB ‘land cover complexes’, in other EU databases, correspond to the ‘land use’ or ‘vegetation’ classes. The TBD classification of build–up areas differs from the other analysed databases. The information about the dwarf mountain pine is available only in TBD, ZABAGED and in ZB-GIS. The road/railways area is stored only in TOP 10v–GIS and ZB-GIS. All analysed databases include the information about the different types of ‘buildings’ and ‘technical structures’. The most detailed information about the buildings is available in Basis-DLM, BD TOPO Pays, TOP 10v–GIS, ZB-GIS. The classification of buildings in TDB is very similar to that used in BD TOPO Pays, TOP 10v–GIS, and in Basis-DLM. Almost the same information, concerning the hydrotechnical structures, as in TBD is available in Basis-DLM, Maastotietokanta, BD TOPO Pays, TOP 10v–GIS, TOP10NL, and ZB-GIS. All analysed databases include the data about the sport facilities. The classification of related objects in TDB is very similar to this of BD TOPO Pays. The information about the high technical structures is available in all analysed databases. The same classification of high technical structures objects, like proposed in TBD, was applied in Maastotietokanta, BD TOPO Pays, TOP 10v–GIS, KDB10LT, ZB-GIS. The TBD ‘bank reinforcements’ objects are almost the same, as they are in Maastotietokanta, BD TOPO Pays, TOP 10v–GIS, KDB10LT, and TOP10vector. The conveyors are included into the ZABAGED, Basis-DLM, and BD TOPO Pays, the gauntries - into the Basis-DLM and BD TOPO Pays only. The transformers are presented in most of analysed databases (except of Maastotietokanta, TOP10NL, GGD). In all analysed databases there is no information about the ‘residential complexes’, but in almost all databases there are objects, which correspond to the TBD class ‘industrial complex’. The commercial centres are stored in BD TOPO Pays, TOP 10v–GIS, TOP10NL, GGD, and ZB-GIS; the market places – in Maastotietokanta, BD TOPO Pays, GGD and ZB-GIS. The information concerning the car parks is available in all databases (except of Maastotietokanta). The ‘complex of holiday houses’ is available only in TBD and ZABAGED. The objects included into the TBD’s ‘hotels and tourists services complex’ are also available in BD TOPO Pays, and ZB-GIS. The objects similar to TBD ‘historical monuments complex’ are available in ZABAGED, Basis-DLM, BD TOPO Pays, ZB-GIS. The point and line objects, included into the TBD subgroup ‘nature objects’ are also presented in all analysed databases, except Swedish GGD. Significant part of TBD ‘communication objects’ exists also in almost all databases, but the signal devices are stored only in TBD, Maastotietokanta, MasterMap, while the semaphores - in TBD and MasterMap only. Significant part of TBD ‘landmark objects’ is also available in ZABAGED, Basis-DLM, Maastotietokanta, BD TOPO Pays, TOP 10v-GIS, KDB10LT, TOP10NL, ZB-GIS and MasterMap. All databases (except TOP 10v–GIS, TOP10DK, TOP10NL) include the information about protected areas. In almost all databases (except of TOP10DK) the information about administration and evidence units is available. In Maastotietokanta, BD TOPO Pays, TOP 10v–GIS, TOP10DK, KDB10LT, ZB-GIS and MasterMap the information about the geodetic and photogrammetric control networks is available.

The main differences of the thematic scope between TBD and analysed databases

The TBD database data structure is innovative and differs significantly from other topographic databases. It facilitates distinction between the different levels of details of land cover and land use, what can be very useful to generate maps at different scales. 

All analysed databases have each own data scope specificity. In Basis-DLM there is the big number of complex object related to roads and large number of building attributes. In Maastotietokanta the information about the objects related to sea, hydrography and marshes, as well as roads is very rich. The KDB10LT includes the extended information about forests, plantations, and peat bogs.

The analysis of the thematic scope of EU vector topographic databases has demonstrated that significant part of these databases includes very interesting information, a part of which could be also very useful for the users of the TBD. Part of the databases (Basis-DLM, Maastotietokanta, BD TOPO Pays, TOP 10v–GIS, ZB-GIS) includes complex objects (like airports, ports, industrial plants). This solution facilitates selection of the objects. Some databases use the ‘weight-of-information’ mechanism, based on the rang systems (BD TOPO Pays), description (TOP 10v–GIS) or on the system of quantitative and qualitative attributes (Basis-DLM, ZB-GIS) to facilitate the data generalization and multirepresentation. The sole ‘multiresoluton’ database is FKB.

In TBD there is no information about the maritime border line, the border of economic sea sector, as well as border of the internal sea zone. This kind of information is available in Maastotietokanta. This database includes detailed information about waterways. The BD TOPO Pays particularity is encoding of forms of the shoreline, which allows user to select the peninsulas, gulfs, passages etc. In the analysed databases there are many interesting objects, which could be included in the TBD ‘roads and railways networks’ class. In Top10v–GIS the information about the toll roads, restricted access, and closed roads is stored, while in the BD TOPO Pays the data about the toll points is available. The users of Maastotietokanta have the access to the information about the maximal allowed dimensions of the vehicles in the roads and streets. In BD TOPO Pays for each section of the road the code of road owner and administrator is available. In ZABAGED, Basis-DLM, TOP10NL, and ZB-GIS there is a object of unpaved field road created by frequent passages. Both in BD TOPO Pays and Maastotietokanta the information about the railways status is stored. In all analysed databases there are also some objects, which could be added in the TBD ‘land cover complexes’ class. In Maastotietokanta, BD TOPO Pays and KDB10LT the data about the protected forests is stored. Both in Maastotietokanta and BD TOPO Pays the wild natural forest object exists. The KDB10LT includes information about the deciduous forests. The TOP 10v–GIS includes the information about the ruderal vegetation, while in Basis-DLM, Maastotietokanta, BD TOPO Pays, TOP 10v–GIS data about the fallows is available. The mobile phone network masts object exists in TOP 10v–GIS and TOP10DK. The users of Basis-DLM have access to the information about the ‘earth structures’ suitability for driving, which is fundamental for emergency planning. In ZB-GIS military polygons are stored. In Basis-DLM there is a group so called ‘dangerous areas’, which includes the objects of military training ground, military barracks, testing grounds, polders, flood lands, and mine areas.

Conclusions

The comparative analysis of the thematic scope of EU/EEA civil vector topographic databases brings us to the conclusion, that despite the particularities (concerning e.g. the LUCAS inspired complexes of land cover and land use), the thematic scope of TDB is very similar to the databases like ZABAGED, TOP 10v–GIS, KDB10LT midi level.. The scope of information available in this database seems to be not excessive, but rather average (comparing the TBD object and object attribute with our knowledge on topographic objects in Poland, and regarding the information which is available at topographic maps in analogue form). The BD TOPO Pays, Basis-DLM, ZB–GIS, Maastotietokanta, TOP 10v–GIS and KDB10LT midi level are more rich in thematic information than TBD. The number of topographic objects and object attributes in theses databases is much bigger, than in Polish topographic database. There are only a few objects, which are available in the TBD and doesn’t exist in the analysed databases. It is very difficult to propose to reduce the list of objects in TBD, because of the needs of users and necessity to assure the completeness of spatial information of the database. However, it is possible to generalise the part of TBD objects (marked with blue color in appendix 1), or to consider the generalization of its attributes. To reduce the amount of effort and expenditure put into creation of the TBD it is possible to consider solutions applied in other EU countries, such as Finland, and France. It seems to be a good idea to ponder the problem of the completion of TBD using data collected in Polish thematic databases.
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Appendix 1 Topographic objects of Polish TBD and corresponding objects in the in the others EU/EEA topographic databases
	Level 1
	Level 2
	Code
	Level 3
	ZABAGED
	BASIS DLM
	Maasto

tietokanta
	BD Topo Pays
	Top10v-GIS
	Top10DK
	KDB

10LT
	TOP10

NL
	GSD-GGD
	ZB

GIS
	DTK 5
	FKB
	Master Map

	Hydrography
	Sections of rivers and channels
	SW RK 01
	River, stream
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x

	
	
	SW RK 02
	Channel
	x
	x
	x
	x
	x
	
	x
	x
	
	x
	x
	x
	x

	
	Sections of irrigation channels
	SW ML 01
	Irrigation channel
	x
	x
	x
	x
	x
	
	x
	x
	
	x
	
	x
	x

	Roads and Railways Network
	Paved roads
	SK JT 01
	Motorway
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	road
	x

	
	
	SK JT 02
	Express road, express street
	x
	x
	x
	x
	x
	x
	
	
	x
	x
	
	
	x

	
	
	SK JT 03
	Fast circulation road
	x
	x
	x
	x
	x
	x
	
	
	x
	x
	x
	
	x

	
	
	SK JT 04
	Main road, Main street
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	
	x

	
	
	SK JT 05
	Captivating arterial road, street
	
	
	
	
	
	
	
	
	
	
	x
	
	x

	
	
	SK JT 06
	Local road, local street
	x
	x
	x
	x
	x
	
	
	x
	x
	x
	x
	
	x

	
	
	SK JT 07
	Other road, other street
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	
	x

	
	Pedestrian and bicycle paths
	SK RP 01
	Alley, passage
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	
	x
	x

	
	
	SK RP 02
	Path
	
	x
	x
	x
	x
	
	x
	x
	x
	x
	
	x
	x

	
	Railway tracks
	SK KL 01
	Railway tracks
	x
	x
	x
	x
	x
	x

	x
	x
	x
	x
	x
	x
	x

	
	
	SK KL 02
	Tramway tracks
	x
	x
	
	x
	x
	
	
	x
	
	x
	
	
	x

	
	
	SK KL 03
	Underground tracks
	x
	x
	x
	x
	x
	
	
	x
	x
	
	
	
	x

	
	River crossings
	SK PP 01
	Ferry 
	x
	x
	x
	x
	x
	x
	x
	
	x
	x
	
	x
	x

	
	
	SK PP 02
	Boat crossing
	
	
	x
	x
	
	
	
	
	
	
	
	
	

	
	
	SK PP 03
	Ford
	x
	x
	
	x
	
	
	
	
	x
	x
	
	x
	x

	Infrastructure networks
	Electro – energetic lines
	SU EN 01
	Power lines on the girdors
	x
	
	x
	x
	x
	x
	
	
	
	x
	x
	x
	x

	
	
	SU EN 02
	Energetic lines on the pylons
	
	
	x
	x
	
	
	x
	
	
	
	
	x
	

	
	Telecommunication lines
	SU TL 01
	Telecommunication lines
	
	
	x
	x
	x
	
	
	
	
	x
	
	
	x

	
	Pipelines
	SU RU 01
	Water supply lines
	
	
	x
	x
	x
	
	
	
	
	x
	
	
	x

	
	
	SU RU 02
	Sewage lines
	
	
	x
	x
	
	
	
	
	
	x
	
	
	

	
	
	SU RU 03
	Gas pipe
	x
	x
	x
	x
	x
	
	x
	
	
	x
	
	x
	x

	
	
	SU RU 04
	Oil line
	
	x
	x
	x
	
	
	
	
	
	x
	
	
	

	
	
	SU RU 05
	Heating pipe
	
	
	x
	x
	
	
	
	
	
	x
	
	
	

	Technical 

area
	Waters
	PK WO 01
	Sea 
	
	x
	x
	sea line
	x
	sea line
	sea line
	sea line
	x
	
	
	sea line
	x

	
	
	PK WO 02
	Rivers
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x

	
	
	PK WO 03
	Water bodies
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x

	
	Build - up areas
	PK ZB 01
	Block build – up areas
	
	x
	
	
	
	
	build-up 

areas
	x
	house
	building
	building
	building
	x

	
	
	PK ZB 02
	City centre build – up areas
	
	Residential build-up areas
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