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Abstract. During last 5 years it was possible to observe a considerable in-
tensification of development of regional geoportals in European Union and 
European Economic Area (EEA) countries. The authors analysed the the-
matic scope of geodata published by 130 geoportals of the first–level ad-
ministrative units of these countries, theirs functionality, the methods used 
for data portrayal, and their correctness. This paper proposes the typology 
of official regional geoinformation services in EU and EEA countries, taking 
like a criterion the thematic scope of published spatial information, the 
available functions and employed methods of cartographic presentation.  
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1. Introduction 
Increasing need for spatial information and it’s fast publication, advances in 
web technologies, and legal determinants related to the INSPIRE directive 
have resulted during last 5 years in a considerable intensification of devel-
opment of regional geoportals in European Union and European Economic 
Area (EEA) countries (Bielecka et al., 2010; Dukaczewski, Bielecka, 2010). 
Recently it is possible to observe the growth of the number of geoportals, an 
increase in scope of published information and enhancement of the func-
tionality. During last 10 years the number of regional portals publishing 
webmaps was decreasing in favour of regional geoportals, employing (at 
least) WMS or WFS solutions and publishing harmonized spatial infor-
mation (Dukaczewski, 2007; Baranowski et all., 2010). This implies the 
need for a monitoring of regional geoportals, taking also into the considera-
tion its relations with INSPIRE. According to the survey carried out in Sep-
tember 2012, in EU and EEA countries it was possible to identify 143 re-



gional geoportals of the first–level administrative units1. The spatial data 
were also published through 151 public administration portals of this level. 
This way the spatial information was published in the case of 87.23 % first–
level administration units of EU and EEA countries (42.43 % via geoportals 
and 44.80 % by administration portals) (Figure 1).  

 
Figure 1. Identified regional geoportals and public administration portals of first–
level administration units of EU and EEA (2012). 

During a survey 9 geoportals were temporarily not accessible due to the 
technical reasons. Access to 4 others was protected with a password. This 
way it was possible to carry out the analyses concerning 130 geoportals of 
the first–level administrative units of these countries. 

2. Objectives and methodology 
The aim of the research was an analysis and synthesis of the recent state of 
development of regional first-level administrative units geoportals of EU 
and EEA countries. The carried multilinguial research on 130 regional geo-
portals active (and wholly accessible) in the moment of the survey included 

                                                        
1 Due to the specificity of administrative divisions of Latvia after reform of 1 July 2009, this 
survey excluded 110 municipalities and 9 cities of this country 



an analysis of the thematic scope of published spatial data, functionalities of 
geoportals (classified into proposed 46 types of functions, belonging to 7 
main groups), employed methods of cartographic presentation (and its se-
miotic correctness). The carried research allowed to propose two typologies 
of regional geoportals, taking like a criterion the thematic scope of pub-
lished spatial information (related to the spatial data themes mentioned in 
appendices of the INSPIRE directive). The authors have proposed the ty-
pology of geoportals, employing criterion of available functions. It was also 
possible to propose the typology of regional geoportals, taking into the con-
sideration the employed methods of cartographic presentation. The carried 
investigations allowed to propose a typology of similarities in thematic 
scope of spatial information published through the regional geoportals, 
employing the Bertin’s method of data processing (Bertin, 1967) and data 
order algorithm proposed by Ciołkosz-Styk (2011). The authors have pro-
posed also the typology of geoportals, employing the both criterions of 
number of published thematic groups and number of types of functions. 
The conducted research and results of previous works on national geopor-
tals (carried out during last 8 years) has demonstrated the specificity of EU 
and EEA countries regional geoportals. They have also revealed the major 
trends in the development of these geoportals and allowed to identify the 
scope of spatial data and services, which need to be more developed. The 
results will be used to update and to extend the GEMS–Geoportals in Eu-
rope Metadata Service, maintained by the Institute of Geodesy and Cartog-
raphy. 

3. Results and discussion 

3.1. The thematic scope of geodata published by geoportals of 
first–level administrative units 

The thematic scope of geodata published by geoportals was very diversified 
and ranged from 7 to 54 layers, corresponding to 5 (Appenzell Ausserrho-
den) till 31 INSPIRE thematic groups (Basque Country). The thematic scope 
was the most close to the INSPIRE thematic groups in the case of geopor-
tals of Spanish regions (from 14 till 31 groups), Norwegian regions (from 17 
groups (Sør-Trøndelag) till 30 groups (Finnmark)) and Swiss regions (from 
5 (Appenzell Ausserrhoden) till 30 groups (Aargau)). The thematic scope 
was less convergent to the INSPIRE thematic groups in the case of regional 
geoportals of Germany (from 14 groups in the case of Baden-Württemberg, 
Bavaria till 28 groups (Berlin)), Belgium - from 20 (Brussels) till 26 groups 
(Walloon Region), Austria – from 19 (Vorarlberg) till 26 groups (Styria, 
Tyrol), Poland – from 11 (Podlaskie voivodeship, Łódzkie voivodeship) till 
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25 groups (Opolskie voivodeship), Czech Republic – from 8 (South Bohe-
mian Region) till 25 groups (Plzeň Region) and France - from 11 (Nord-Pas-
de-Calais) till 24 groups (Limousin). This kind of similarity was smaller in 
the case of regional geoportals of Italy (from 10 (Aosta Valley) till 21 groups 
(Abruzzo)), Slovakia – (from 16 (Nitra Region) till 20 groups (Žilina Regi-
on) and Sweden – (from7 (Dalarna) till 16 groups (Västra Götaland, Öster-
götland)). It should be stressed that thematic scope was more close to the 
INSPIRE thematic groups especially in the case of relatively new regional 
geoportals. 

The most widespread spatial data were these concerning the themes corre-
sponding to the scope of I & II INSPIRE appendices (Table 1). All analysed 
geoportals published the data on geographical names. Almost all – about 
transport networks, hydrography, buildings, addresses, land cover/land 
use, administrative units, area management/restriction/regulation zones 
and reporting units, protected sites, elevation, coordinate reference sys-
tems, production and industrial facilities, agricultural and aquaculture fa-
cilities. 90 % of regional geoportals has published the orthophotomaps. The 
most seldom published data were these concerning geographical grid sys-
tems and oceanographic geographical features. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Availability of spatial data corresponding to INSPIRE thematic groups, 

published by regional geoportals. 

It should be emphasized that analysed geoportals published also many 
other interesting spatial data. About 85% allowed to visualize topographic 



maps. Old topographic maps were published by geoportals of Carinthia, 
Salzburgerland, Styria, Vorarlberg, Vienna, Bavaria, Lower Saxony, Bratis-
lava Region and most of Czech and Swiss regional geoportals. Old ortho-
photomaps were available via Spanish, Austrian, Czech geoportals and geo-
portals of Lower Normandy, Oppland, Rogaland. LIDAR data were publis-
hed by geoportals of Carinthia, Upper Austria, Burgundy, Madrid, Murcia. 
Geodetic networks data was accessible with majority geoportals of Switzer-
land and Spain. Data layers on real estate prices were available via geopor-
tals of Prague, Rhineland-Palatinate, Saarland. Forest cadastre was acces-
sible via geoportals of Carinthia, Upper Austria, Salzburgerland, Tyrol, Vor-
arlberg, Górnej Austrii, Salzburga, Tyrolu, Basque Country, Balearic Is-
lands, Saarland, Saxony, cantons of Zürich, Bern, Oberwalden, while geo-
portal of Basel-Stadt allowed an access to the tree & shrubs/bush cadastre. 
Detailed data on sewage networks were published by geoportals of regions 
of Plzeň, Pardubice, Moravy-Silesia, Zlín, Vysočina, Nitra, Basel-
Landschaft, Schaffhausen, Geneva. Most of Swiss regional geoportals, as 
well as geoportals of Upper Austria, Styria, Vienna, regions of: Plzeň, Karlo-
vy Vary, Pardubice, Morava-Silesia and Limousin published layers on mass 
transport systems. Information on winter road maintenance systems were 
published by geoportals of Walloon Region, Burgundy and regions of Ústí, 
Zlín, Vysočina and Žilina, while traffic conditions layers were available via 
geoportals of Lower Austria, Upper Austria, Wallonia, regions of Olomouc, 
Burgundy, Žilina, cantons of Zürich, Graubünden and Neuchâtel. Noise 
maps were accesible via geoportals of Styria, Tyrol, Małopolskie voivode-
ship, cantons of Zürich, Lucern, Basel-Stadt, Basel-Landschaft, Aargau, 
Geneva, Thurgau, Vaud. Traffic accidents maps were published by Opolskie 
Voivodeship and Pardubice region geoportals. Spatial data on of emission 
of gases and polution were available through geoportals of Lower Austria, 
regions of Wallonia, Pardubice, South Moravia, Berlin, cantons of Zürich, 
Lucern, Schwyz, Fribourg, Basel-Landschaft, St Gallen and Geneva, while 
data on discharges and recycling centers – via geoportals of Carinthia, Up-
per Austria, Salzburgerland, Tyrol, Catalonia, Galicia, regions of Ústí, 
Pardubice, Nitra, Nord-Pas-de-Calais, cantons of Zürich, Fribourg, 
Neuchâtel and Świętokrzyskie voivodeship. The sole geoportal publishing 
spatial data on drugs prevention system was this of Prague. Data on labour 
market, salaries and unemployment were available in the case of geoportals 
of Basque Country, Pays de la Loire, Ústí region, cantons of Zürich, Bern 
and Mazowieckie voivodeship. Informations on social welfare were accesib-
le via geoportals of Lower Austria, Salzburgerland, Opolskie voivodeship 
and most of Swiss geoportals. The data on national and linguistic structure 
of society is published rarely. This was the case of geoportals of Navarra, 
Berlin and Saxony. Many regions employed its geoportals to promote the 
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knowledge of historical heritage and culture (geoportals of Carinthia, Upper 
Austria, Styria, Vorarlberg, Vienna, Brussels, Wallonia, Asturias, Balearic 
Islands, Extremadura, Galicia, Catalonia, Navarra, Basque Country, regions 
of Karlovy Vary, Pardubice, Moravia–Silesia, Vysočina, Slovak regions, 
Västra Götaland and Östergötland). Majority of regional geoportals publis-
hed data on tourist trails, bicycle and horse paths, ski runs, weather, insola-
tion and accomodation. It should be emphasized that Swiss and Norwegian 
regional geoportals are European leaders in the field in a volume of publis-
hed social data. 

3.2. Functionality 
The state of development of user interface of analysed geoportals was very 
diversified. Analysis allowed to generalize identified functions into the 46 
types, belonging to the main 7 groups: navigation (hide/show of preview, 
extent; back; repeat; zoom in; zoom out; pan; fit in center; full extent; fit to 
visualised layer; fit to selected layer; fit to selected area; fit to defined 
selection; fit to selected coordinates; scale selection), administration of 
layers (add layer; remove layer; remove all layers; bring to front / bring 
forward; send backward / send to back; lock the map against the overload; 
sort by category; show at map), visualization (new window; 
legend/layers; configure; show sections/sheets borders; tools: segment, 
broken line, circle, box, rectangle, romboid, freehand, text, line, delete), 
query (attribute query/layer query; introduce the coordinates; find named 
place), metadata (metadata viewer), simple analyses (line measure; 
area measure; coordinates; selection with point; selection with rectangle; 
selection with circle; selection with polygon; object parameters/area 
information; remove selection; logical selection; buffers; way finding, 
others functions (transformation of map coordinates; selection of system 
of coordinates; copy to clipboard; print). Number of functions varied from 5 
(geoportal of South Bohemian Region) till 37 (Norwegian Hordaland).  

Majority of regional geoportals were well-equipped with interfaces of func-
tions of navigation, basic functions of administration of layers, visualization 
and simple analyses (Table 2). Most frequently available functions of inter-
face were: zoom-in, zoom-out, pan, legend/layers panel, line measure, 
attribute query, selection with point, object parameters/area information, 
full extent, configure, find named place, print, coordinates measure, area 
measure, hide/show of preview, scale selection, back, copy to clipboard. 106 
regional geoportals were equipped with metadata viewer. Very rare func-
tions were: remove all layers (19 cases), fit to selected area (16), selection 
with circle, buffers (15). The most rare available functions were: way finding 
(13 cases), new window, bring to front/bring forward; send backward/send 
to back (9), fit to selected layer (6 cases). 
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Table 2. Availability of functions of analysed regional geoportals. 

 

Several regional geoportals have two (or more) versions of interface. Such a 
solutions were employed in the case of geoportals of Saxony, Saxony-



Anhalt, Bavaria, Schwyz, Zug, Schaffhausen and Thurgau. It exists also the 
versions of interface dedicated to mobile devices (i.e. geoportal of Flemish 
Region). It should be stressed, that some interfaces includes very interes-
ting functions. In the case of geoportals of Upper Austria, Prague, Plzeň 
Region, Drenthe, Overijseel, Bratislava, Dalarna and Norrbotten it was pos-
sible to adjust the transparency of layers. During last few years it was pos-
sible to observe dramatic progress in development of queries. In the past 
most of geoportals allowed to make a query with adress, name of place or 
administrative unit. Now it is possible also with special divisions units (i.e. 
post, police, school, medical, forest and hunting units), map sheets, land 
register numbers, numbers of parcels, numbers of insurance, geographical 
and geodetical coordinates, river basins, key words, INSPIRE themes, name 
of spatial data or name of it’s authors (i.e. geoportal of Limousin). Very in-
teresting solution, allowing to compare the layers was applied in a interface 
of geoportral of Madrid region. Relatively more developped possibilities of 
spatial analyses were available in the case of geoportals of Lower Norman-
dy, Nord-Pas-de-Calais, Pays de la Loire and Limousin. 

3.3. Methods used in the portrayal of data and their correctness 
The appropriate selection of cartographic method of presentation (or its 
combination), as well as semiologically correct choice of visual variables at 
relevant level of measurement is a sine qua non condition of effectiveness 
of communication. This choice must be very careful in the case of public 
data, which are available via official regional geoportals. The analysed 130 
geoportals employed 13 of 24 main types of methods of cartographic 
presentation. It was possible to identify 5 qualitative methods: chorochro-
matic method (MCa), qualitative area symbols (Sγa), qualitative line sym-
bols (Sβa), qualitative point symbols (Sαa), range maps (MZa), as well as 4 
ordinary methods: ordinary point symbols (Sαb) and ordinary line symbols 
(Sβb), ordinary area symbols (Sβb), ordinary area choropleth maps (Kγb), 
and 4 quantitative methods: quantitative line signatures (Sβc), quantitative 
area choropleth maps (Kγc), quantitative line choropleth maps (Kβc), quan-
titative area cartodiagrams/diagrammatic maps (Kdγc). Taking like a crite-
rion a percentage of published layers in the case of which the quantitative 
methods were employed it was possible to distinguish 4 groups of geopor-
tals: 

• of relatively big part (more than 20 %) of quantitative methods (ge-
oportals of Lower Normandy, Nord-Pas-de-Calais, Pays de Loire, 
Limousin); 

• of significant part (20 % – 11 %) of quantitative methods (geoportals 
of Mazowieckie Voivodeship, Ústí Region, Basque Country, region of 
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Berlin, Rhineland-Palatinate, Saarland, Saxony, cantons of Bern, 
Zürich, Graubünden; 

• of relatively little part (10 % - 2 %) of quantitative methods (geopor-
tals of Lower Austria, Styria, Tyrol, Wallonia, regions of Prague, 
Pardubice, South Moravia, Małopolskie voivodeship, cantons of Lu-
zern, Solothun, Fribourg, Basel-Stadt, Basel-Landschaft, Aargau, 
Thungau, St.Gallen, Geneva); 

• of big predominance of qualitative methods (other 98 regional geo-
portals).  

Most of methods was employed correctly, in conformity with semiotic rules 
and cartographic methodology. In the case of few geoportals it was possibile 
to find errors (i.e. employment of absolute values in the case of quantitative 
area choropleth maps, incomplete legends, lack of legends, size of symbols). 
Other observed errors were wrong name positions and lack of data harmo-
nization. 

3.4. Typology of similarities in thematic scope of spatial infor-
mation published through the regional geoportals 

The carried investigations allowed to propose a typology of similarities in 
thematic scope of spatial information published through the regional 
geoportals, employing the Bertin’s method of data processing (Bertin, 1967) 
and data processing algorithm proposed by Ciołkosz-Styk (2011). The first 
stage of data processing was preparation of two dimensional binary matrix 
with columns representing regional geoportals and rows representing the 
thematic groups of INSPIRE appendices. Then it was necessary to assume 
classification threshols, which would exclude elements of common or 
sporadic appearance. It was assumed that these thesholds are 80% and 
10%, respectively. The asymmetry of thesholds arose due to the results of 
the tests, which has demonstrate that 10 % is the first percentage value, 
which allow to distinguish groups of geoportals of similar thematic scope. The 
assumption of higher theshold could result in elimination of a big part of the 
groups. The application of theshold of 90% is not effective, as the common 
features aren’t distingtive. The object of next stages of data processing were 19 
INSPIRE thematic groups. The next step was graphical permutation of 
columns and rows of input matrix to obtain uniform groups in output 
matrix. At first phase the succeding rows were compared and segregated ac-
cording to maximum similarity. Then matrix was divided into independent 
columns, which were also compared and rearranged according to maximum 
similarity. To rearrange the data into the output matrix an algorithm of A. 
Ciołkosz–Styk was employed. The main aim of this algotithm is to calculate 
similarity between two compared vectors of data, which is proportional to logi-
cal conjunction of the elements of these vectors. Due to the possible different 
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number of elements appearing in each vector the logical conjuction needs to be 
normalized, which is done through calculation of logical disjunction of com-
pared vectors (Báguena Orús, 2003). Resultant similarity of two com-
pared vectors can be calculated as their logic conjunction divided by lo-
gical disjunction. At the employed method of data reorganization iterati-
ve comparison of succeeding vectors and positioning them according to 
maximum similarity, with respect to previously selected, was used. Vector 
with the highest similarity was selected and placed next to the one, which 
served for comparison. At the consecutive step the remaining vectors were 
compared to lately selected one. Again, vector with highest similarity was 
chosen and placed next to that, which served for comparison. This proce-
dure was repeated until all vectors were arranged in proper order. The re-
sult was the output matrix with most similar neighbouring vectors (rows or 
columns), which was employed for visual aggregation of areas of similar 
features. This way it was possible to distinguish 6 groups of regional geopor-
tals (Figure 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Typology of similarities in thematic scope of spatial information 
published through the regional geoportals, employing the Bertin’s method 
of data processing. 

 

3.5. Typology of geoportals, employing criterions of number of 
published thematic groups and number of types of func-
tions 

Taking like a criterion the number of published thematic groups, (corres-
ponding to INSPIRE thematic groups), as well as number of available func-
tions it was possible to distinguish 3 main groups of regional geoportals 
(Figure 3):  



• of little number of functions and reduced thematic scope of published 
data (geoportals of: South Bohemian region, Aosta Valley, Basel-
Landschaft); 

• of average number of functions & thematic scope (geoportals of: 
Bavaria, Asturia, Cantabria, Apulia, Molise, Friuli-Venezia Giulia, 
Emilia-Romagna, Lazio, Basilicata, Dolnośląskie, Kujawsko – pomor-
skie, Łódzkie, Pomorskie and Podlaskie voivodeship, Dalarna, 
Norrbotten, Skåne and Västerbotten); 

• of average and big number of functions and medium or rich thematic 
scope (111 regional geoportals). 

Isolated case is a geoportal of Ústí Region of relatively big number functions 
and reduced thematic scope.  
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Figure 3. Typology of geoportals, employing criterions of number of published 
thematic groups and number of types of functions (for explications of symbols see 
Appendix 1)  



4. Conclusion 
During last few years it was possible to observe the growth of the number of 
regional geoportals of first level administrative units in EU and EEA coun-
tries, an increase in scope of published information and enhancement of the 
functionality, especially concerning view and discovery services. The state 
of development of functions of interface of regional geoportals is very diver-
sified. It should be emphasized that majority of geoportals have an interface 
with well developped functions of navigation, visualization and administra-
tion of layers. However, it must be stressed that functions of spatial anal-
yses and invoke services needs to be more developed in the near future. Few 
regional geoportals were equipped into the special user interface, dedicated 
to the professional users, as well as versions for mobile devices. The thema-
tic scope of published data is relatively diversified and depends on local 
needs for spatial data, it’s availability, as well as state data policy. It should 
be stressed, that during last few years it is possible to observe in EU and 
EEA countries a trend to publish data, corresponding to INSPIRE thematic 
groups. The regional geoportals publish also spatial data, which are essenti-
al for promotion of regions (i.e. data on cultural and historical heritage, 
tourist areas & infrastructure). It is to emphasize that during last few years 
it was possible to observe in the case of regional geoportals a considerable 
progress in respecting rules of semiotics and cartographic methodology. 
Relatively big part of regional geoportals is a component of regional spatial 
infrastructures. However, it is worth to mention, that in part of the EU and 
EEA countries there are till now no law regulations concerning regional and 
local spatial infrastructures, which can provoke a slowdown in the process 
of regional data harmonization. 
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