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Opening speak
Held by Øystein Olsen, DG Statistics Norway
Dear Participants,
The first drafts for a Nordic Forum for Geo-statistic were laid down during the ISI conference in August
1999.
Statistics Sweden volunteered to organize the first Nordic GIS meeting for the statistical institutes, which
took place in the year 2000. The agenda included topics like harmonization of the Nordic data sets,
mapping with grids, delimitation techniques, dissemination projects and future challenges.
Last year, the circle was completed, after having had meetings in Sweden, Norway, Denmark and
Finland. The Nordic Forum for Geo-statistics had also become a formal member of the Nordic networks
for statistics. Should we start on another similar circle, or should we think bigger?
This years meeting take place in Norway for the second time. The circle has been widened. The Baltic
States have been invited under the Nordic umbrella every year. This time the Forum extended the
invitations even further, and invited more countries and institutions; both to the annual conference, to a
grid club and to a common project.
Geo-statistics, putting statistics on the map, or using geo-referenced data for producing statistics, seem to
be more and more important. Geography matters, both in everyday life and for statistics. The use of tools
like GPS and Google Earth is in rapid growth, making people understand the importance of geographic
information and GIS.
At home, Statistics Norway has entered the Norway Digital, a common platform for exchange of georeferenced data. We see the EU directive on geographic information, INSPIRE, coming soon into force.
Statistical frameworks like LUCAS are being tested. Networks are being built; connecting people and
cultures.
GIS is being used in several statistics produced by Statistics Norway. For some statistics the use of GIS is
absolutely crucial; like urban statistics or building activity in the shore zone. For other statistics GIS is
important for quality or efficiency. But the use of GIS in statistics is still in its childhood.
On behalf of Statistics Norway, I am proud to invite you all to take part in this childhood. I hope you will
find the staying pleasant and useful, that you develop good and healthy relations, for the benefit of all
users of statistics.
To you all; Good luck with the conference!
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Papers

Austria
Grid based Spatial Disaggregation of Population Data

Grid based spatial disaggregation1
The paper presents two case studies for spatial disaggregation of population data based on remote
sensing derived information and census. Emphasis is given to the assessment of accuracies of the
presented method. Grid based demographic data are used for validation of the spatial disaggregation
results showing that the approach is reliable and the quality of the final information products can be
controlled via the level of detail of the remote sensing analysis.
Klaus Steinnocher, Jürgen Weichselbaum, Ingrid Kaminger

Demographic data is usually derived from census and represented in administrative units such as districts
or municipalities. Spatial analysis on a finer level is not possible due to this restriction. Introducing
remote sensing can partially overcome this problem by indicating where people actually live within the
administrative units. The total population of one unit can then be allocated to the built-up areas within the
unit leading to a spatial refinement of the statistical data.
The core method applied in this study is spatial disaggregration. It is based on the assumption that data,
provided globally for an entire region, can be distributed within the region by means of local parameters.
The spatial distribution is normally performed by a weighted sum. A clear dependency between the global
and the local parameter is a prerequisite for this approach.
We will use population data, usually available from the census in administrative units, and spatial
information on housing, derived from remote sensing. In terms of spatial disaggregation the global
parameter is the total population of the region while the local parameter is the housing density derived
from EO. Applying housing density as a proxy for population density allows estimating the local
population distribution.
European and regional case studies
The European application was performed on a transnational test region located in central Europe
including the Czech Republic, Austria, Slovenia, and parts of Germany, Slovakia, Hungary and Italy. The
exercise was based on CORINE Land Cover (CLC) data and demographic data provided by the REGIO
database, Eurostat's harmonised regional statistical database. Both data sources provide harmonised data
sets over large parts of Europe, thus allowing an extension of the application to the entire continent.
For the presented study the land cover class urban fabric from CLC 2000 was used that represents mainly
residential areas including buildings, gardens, streets and related surfaces. No differentiation on housing
density was made. The population data were derived from the REGIO database, Eurostat's harmonised
regional statistical database, on NUTS 3 level. Spatial disaggregation of the population data was
performed by assigning the population of each NUTS 3 area to the urban fabric areas within the
corresponding NUTS 3 area. For reasons of presentation the results were intersected by a regular 3x3km
grid allowing to calculate population density per grid cell.
The second application was performed for the most western state of Austria, called Vorarlberg. It covers a
heterogeneous landscape including the densely populated Rhine valley in the west and less populated
mountainous areas in the centre and east. As the settlement structure shows strong variations in the region
this test site represents a challenge for the spatial disaggregation approach.
1

The study was performed within the Observatory Spatial Planning of the Integrated Project geoland. The project geoland is
funded by the European Commission in the frame of the GMES (Global Monitoring for Environment and Security) initiative
of the 6th framework programme (Contract No SIP3-CT-2003-502871) and is co-ordinated by Infoterra GmbH,
Friedrichshafen, and Medias France, Toulouse.
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Residential areas were derived from multispectral SPOT 5 data in a mapping scale of 1:25.000 with a
minimum mapping unit of 0,25ha. Three density classes were mapped within these residential areas: low
density representing 0-50% artificial surfaces, medium density representing 50-80% artificial surfaces,
and high density representing 80-100% artificial surfaces. Population data were provided by
Figure 1: European case study. Left: Population density per NUTS 3 area (2001),
right: disaggregated population (2001)

the Austrian census from 2001. For the spatial disaggregation only the total population for the state of
Vorarlberg was used. Results are presented in a 250m regular grid.
Quality assessment
For the quality assessment of the case studies the estimated population from the disaggregation is
compared to independent reference data from the Austrian statistical office (Statistik Austria). They
present population from the census 2001 in a regular grid covering the entire area of Austria. This product
is based on address-geocoded socio-economic data – including population, places of work, number of
dwellings and number of buildings – aggregated to raster cells of 250x250m for reasons of data privacy.
Due to the level of detail on one side and the large coverage on the other side the population grid is an
ideal reference data set both for the European and for the regional application. For comparison on the
European scale the population grid was aggregated to the 3x3km grid in order to match the representation
of the disaggregated population data. For the assessment of the regional application the disaggregation
results were aggregated to the 250m population grid, thus allowing a direct comparison with the reference
data set.
Figure 2 shows the disaggregation of the NUTS 3 population for Austria (a subset of Figure 1 right),
Figure 3 presents the population grid derived from the census. A visual comparison of the two data sets
allows analysing their major differences. While in the disaggregation result only about 50% of the grid
cells are “populated”, in the reference grid almost 80% of the grid cells are occupied. This difference
results from the generalisation effects of the CORINE land cover map. Small villages and dispersed
settlements, that are found typically in alpine and rural environments, are not mapped due to the
minimum mapping unit of 25ha. If no urban fabric exists in a grid cell, no population will be assigned to
it in the disaggregation process and the grid cell will stay empty.
On the other hand most of the empty grid cells show only low population in the reference grid.
Intersecting the occupied grid cells of the disaggregation result with the reference grid and summing up
the population of the respective grid cells adds up to about 90% of the total population; i.e. the occupied
grid cells of the disaggregation results, although covering only about 60% of the actually populated area,
include about 90% of the population. Since the total population of both data sets is the same, one can
conclude that an overestimation of population of about 10% can be expected in the occupied cells of the
disaggregation result.
A second systematic difference can be found when comparing urban centers, such as Vienna in the north
east of Austria. While in the disaggregation result the population is equally distributed over the entire
city, the reference grid shows significant differences between the center and the outer districts of Vienna.
7

This results from the fact that no housing densities were considered in the disaggregation process. Thus,
the population in urban centers is systematically underestimated while it will be overestimated in the
surroundings.
Figure 2: Population Austria 2001: disaggregation result of NUTS 3 population data (Eurostat)

Figure 3: Population Austria 2001: reference grid (Statistik Austria)

Figure 4 shows the disaggregation results and the reference grid for Vorarlberg. Both maps present
similar patterns of population distribution with some apparent differences. The major deviation is found
in the eastern part of the region that is dominated by mountains. This area has a low population density
with dispersed settlements that are not entirely covered in the land use map. Therefore the population is
underestimated in the disaggregation results. The western part of the region shows a higher population
density due to a number of larger settlements located in the Rhine Valley. Here the major differences
occur in the town centres where the disaggregation slightly underestimates the population density. This
results from the fact that – although different housing densities were included – different building heights
in high density areas were not taken into consideration.
Conclusions
The method of spatial disaggregration was applied to population data on a European and regional level.
Starting with one global population number for a region the local distribution of population was estimated
by means of residential areas and housing densities respectively derived from earth observation. The
results were compared to local demographic data from the census, i.e. they were validated by means of an
independent information source. This exercise was performed for a part of central Europe and the
province of Vorarlberg in Austria.
Quality assessment of the disaggregation results was based on demographic data from the Austrian
census. These data are available on a 250m regular grid. Introducing different levels of detail in the land
cover data – as done in Vorarlberg by applying one residential class as well as different housing densities
– shows the benefit that can be gained from density analysis. In addition to the introduction of housing
8

densities also the change of scale – minimum mapping unit of 25ha for CLC versus 0,25ha for the
regional application – has an impact on the accuracy.

Figure 4: Regional test site Vorarlberg. Left: satellite image, centre: spatial disaggregation of
population, right: population reference grid

In addition to the statistical accuracy analysis a spatial analysis was performed by means of a grid based
population distribution. This approach allowed analysing the difference in spatial patterns and locating
systematic errors of the disaggregration method. The results of this analysis showed that there is a
tendency of underestimating the population in urban centres and in dispersed settlements. As a
consequence the population of the remaining settlement types – ranging from villages to medium sized
cities – is slightly overestimated.
The underestimation in urban centres can be corrected partly by introducing housing densities, but on a
regional level one requires additional information on building heights. Mapping of dispersed settlements
is depending on the minimum mapping unit and thus on the resolution of the satellite images used. If the
resolution is too coarse, single houses will not be mapped and the population will be underestimated. This
effect can be seen in the alpine parts of both the European and regional evaluation sites. However, the
error that results from this effect is comparably small as the absolute population of dispersed settlements
is usually very small.
The study has shown that the disaggregation approach is reliable and the quality of the final information
products can be controlled via the level of detail of the remote sensing analysis. Further research should
concentrate on the problem of the urban centres in order to improve the overall quality of the
disaggregation results.
Klaus Steinnocher
Senior scientist
ARC systems research Gmbh
Donau-City-Straße 1
A-1220 Wien
Austria
Tel : ++43 / (0)50550 4590
Fax : ++43 / (0)50550 4599
E-mail : klaus.steinnocher@arcs.ac.at

Jürgen Weichselbaum
Technical expert
GeoVille Information Systems Gmbh
Museumsstrasse 9-11
6020 Innsbruck
Austria
Tel : ++43 / (0)512 562021 0
Fax : ++43 / (0)512 562021 22
E-mail : weichselbaum@geoville.com

Ingrid Kaminger
Technical expert
Statistik Austria
Guglgasse 13
1110 Wien
Austria
Tel : ++43 / (0)1 71128 7773
Fax : ++43 / (0)1 71128 7053
E-mail : ingrid.kaminger@statistik.gv.at

This paper is a shortened version, originally published in full length in: Steinnocher K., Weichselbaum J., Köstl M. (2006):
Linking remote sensing and demographic analysis in urbanised areas. In (P. Hostert, A. Damm, S. Schiefer Eds.): First Workshop
of the EARSeL SIG on Urban Remote Sensing “Challenges and Solutions”, March 2-3, 2006, Berlin, CD-ROM.
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Netherlands
Delineating residential areas using grid cells

Preliminary results
Abstract:
The delineation of populated clusters for the EU Census 2001 was based on the use of the Dutch land use
polygon map and produces in 2005. Research for methods of more recent update of population cluster
statistics is started. This paper describes research on the use of 100m x 100m grid cells when delineating
populated areas.
Dwellings of the year 2001 are grouped in 100m x 100m grid cells. Since delineation is focused on
residential areas, this method is somewhat different than the delineation of population clusters. Results of
the clustering by grid cells is calibrated by using residential areas of the population cluster map. Solely
using the number of dwellings per grid cell appears to be insufficient in designating grid cells which will
make up residential areas. For grid cells with less than 20 dwellings their location in respect to their
surrounding has been taken into account. This proved to be a much better prediction of the cells forming
an uninterrupted residential area.
Niek van Leeuwen

1. Introduction
In contribution to EU 2001 Census data on localities, a polygon map of the population clusters in the
Netherlands was derived in 2005 from the land use map of Statistics Netherlands of the year 2000. It
takes about 3 year to produce a land use map. The land use map of 2003 will be available at the end of
2006. In order to produce more recent figures on population clusters, different methods for updating the
population cluster statistics will be investigated. The investigation will focus on geometrical methods.
Two different types of estimated clustering will be investigated. On the one hand deriving clustered areas
from point data of addresses and a network of paved roads and one the other hand deriving clustered areas
from point data of addresses, clustered to grid cells. This paper presents preliminary results of the
research focused on grid data.
2. Method
Population clusters
The delineation of population clusters in the population cluster map is extensively described in van
Leeuwen (2006). The description of a population cluster could be summarized as:
A morphological delineated area, with a clearly recognisable street pattern with buildings which mainly
constitute a group or groups of residential houses of a certain minimum number. Delineated
morphological areas which are lying within 200 metres of each other or, when lying further away from
each other but are connected by a bridge, are grouped to form one single cluster.
Areas of residential use form the centre of population clusters. These areas in the land use map are at least
1 ha and contain at least 5 houses lying within 50 meters of each other. In the process of delineation
population clusters also some adjoined types of land use such as industrial areas, parks, cemeteries, sport
facilities are added to the population clusters. Because of a distinction made between these areas which
are adjacent to residential areas and those which lie apart from residential areas and because address
coordinates of industrial and commercial activities are not yet fully available, the primary investigation on
the clustering of grid cells will be performed using polygons of residential areas and building lots. In a
later stage the adjacent industrial and commercial areas can be grouped to the formed residential areas
from the assigned grid cells.
The polygons of the land use map lying within the population clusters of 2001 are compared to the sum of
dwellings per grid cell of the 2001 data. Grid cells will be qualified by there coincidence with the
polygons of the residential land use and building lots in this calibration study.
In the text the residential areas and building lots will be addressed as the residential areas from here on.
Grid cells
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Dwellings are extracted from the register of addresses of dwellings and recreational and institutional
houses of Statistics Netherlands. A selection of addresses of dwellings only is used in this study. The grid
size will be 100m by 100m. Neighbouring grid cells which are connected contains dwellings which are
lying within 200m from each other. Thus adjacent grid cells will form a continuous area.
The addresses of dwellings are provided of an x,y-coordinate and summed per 100m x 100m grid cell,
using the national grid.
For use in designating different types of urbanity to areas for publication purposes by the Dutch statistical
office, a proximity factor was introduced in the nineties of the last century (Den Dulk et al., 1992). The
proximity factor is calculated as an average density of an address in combination with its surrounding,
thus giving an estimate of the intensity of activities around the address. The average density is calculated
as the sum of all addresses within a certain radius divided by the surface of that area. The Dutch statistical
office uses a radius of 1 kilometre.
Analogue to this approach the neighbourhood of grid cells is taken into account by using a density
measurement using the surrounding of the grid cell. This density approach is a moving average using a
number of grid cells in the surrounding of one 100mx100m cell. The surrounding should be wider than
the width of the cell itself. For each cell containing addresses of dwellings, the density of the surrounding
is calculated (figure 1). The unit will be: dwellings/km2. Grid cells with a small number of dwellings
which are in the neighbourhood of grid cells with a high number of dwellings will have a larger density of
the surrounded area than grid cells with a same number of dwellings in the country side.
Thus, the calibration study will be performed by:
- calculating for each grid cell the total number of dwellings of the year 2001.
- calculating the density of the surrounding area for different radii for each cell and
- each grid cell will be assigned to combine with residential areas within populations cluster polygons or
not.
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Figure 1 Density of the surrounding area
calculated for the dark gridcell.

3. Results.
A total of 6,76 million dwellings of the year 2001 are provided with an x,y coordinate. Some 2,5 thousand
addresses could not be provided with a coordinate and therefore are not taken into account. A total
number of 532 thousands grid cells, size 100m x 100m, contain one or more dwellings. Figure 2 shows
the distribution of the total number of dwellings per distinct number of dwellings per grid cell. Half of the
total number of dwellings in the Netherlands lie in grid cells with more than 30 dwellings per ha.
Figure 2: Dispersion of number of dwellings per total number of dwellings per grid cell
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Calibration set
To form a calibration dataset, the grid map is combined with the polygon map of residential areas that lie
within the population cluster map. The population cluster map 2001 was prepared for the EU census 2001
statistics on population clusters in 2005. The map is based on the polygons of the land use map of
Statistics Netherlands of 2000. All grid cells are scored as to whether parts of residential areas are lying
within the cell or whether the cell does not contain any of those areas at all. The residential areas which
lie outside the population cluster map are ignored and grid cells combining only those polygons are
considered to lie fully outside residential areas.
For almost each distinct total number of dwellings in a cell, it appeared that at least some cells per are
combined with residential areas of population clusters. Of all grid cells which contain only 1 dwelling per
cell, still 8% of all these type of cells are combined with residential areas. Half of all the cells with a total
number of 5 dwellings per cell are found to combine with the residential areas. Almost all of the cells
containing a total of 20 dwellings or more are found to combine with residential areas (figure 3).

Figuur 3: Percentage of cells combined with residential areas per total number of dwellings per grid cell.

Some of the cells with a larger, 20 dwellings or more, total number of dwellings are not combining with
residential areas. Although all these cells appeared to be lying within the original population cluster
polygons, they are fully encompassed by land use polygons designated to other types of land use, such as
retail trade areas or conference centres. This selection will be used for further improvement of the land
use map.
In the process of delineating residential areas from grid cells only, thus all cells containing at least 20
dwellings are considered to be a part of a residential area.
Zooming in on grid cells containing 19 dwellings or less, figure 4 shows the number of dwellings per
total of dwellings per grid cell as to whether the grid cell combines with residential area from the land use
map or not.
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Figuur 4: Number of dwellings in grid cells combined with populations cluster residential areas versus
number of dwellings in grid cells not combining with population cluster residential areas, per totalised
number of dwellings per grid cell. Grid size 100m x 100m.

Assigning cells with a less number of dwellings to residential areas
Figure 4 shows that grid cells combined with residential areas even are found by cells containing only one
dwelling. From this figure it also may be concluded that forming a residential area solely based on grid
cells by the total number of dwellings within each cell is not likely to produce successful results.
For cells containing a total number of 19 dwellings or less, a way of distinction had to be designed to
assign a cell as to belong to a residential area or not.
When using a proximity factor as is described in paragraph 2, an average density will be calculated for
each cell. Different grid maps were produced using different radii. For each map with a different radius
grid cells could be selected by a threshold value of average density of the surrounding. This selection
must choose as many cells which are marked as cells which (partly) are combined with the residential
land use polygons the 2001 population clusters and as least as possible the grid cells which lie fully
outside the residential areas. When the radius is to large, higher densities for surrounding cells near
population clusters polygons are calculated and these cells are selected (false selections). Also cells of
smaller residential areas in the countryside will be assigned to small a density, because a large area of the
countryside is also taken into account as the surrounding area and are thus not selected. (missed true
selections).
Figure 5 shows a selection of dwellings, derived via the grid map for calculated densities using a radius of
200 meter and a minimum density value of 400 dwellings per km2 (represented by bars). The line in
figure 5 is the total number of dwellings in grid cells which coincidence with residential land use
polygons, identical to ”combined with” values in figure 4. For grid cells in the range of 11 – 19 dwellings
per grid more than 98% of the dwellings which lay in grid cells that coincidence with polygons of
residential areas are selected. The percentage of true selections diminishes when the total number of
dwellings drops to 1 dwelling per grid cell. Grid cells with one dwelling per cell which are combined with
residential areas are still selected by two-third. On the other hand only a few selections are made of grid
cells which do not coincidence with residential land use polygons at all when applying these parameters.
The total number of selected dwellings using these parameters is 0.3% above the total number of
dwellings in grid cells which coincidence with residential land use polygons.

Figuur 5: Dwellings selected by proximity. Dwellings in selected grid cells combined with residential areas
and dwellings in selected grid cells fully outside residential areas. Proximity radius is 200m. Treshold density
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of surroundingis 400 dwellings per km2. Calibration values are all dwellings in grid cells combining with
residential areas.

Figure 6a displays a rather densely built-on horticultural area covered with glasshouses between larger
population clusters in an area known as “Het Westland”, situated south of The Hague, Netherlands. The
residential land use polygons are orange. Building lots are coloured orange with brick marks. Population
cluster polygons are displayed as a blue line.
Figure 6b displays the selected grid cells when applying the parameters; 200m radius and threshold
density value of 400 dwellings per km2. Selected grid cells containing 19 dwellings or less are coloured
in red, where those grid cells not selected are co loured pink. The blue grid cells contain 20 dwellings or
more. The enclosing polygons of the population cluster are also displayed.
Figuur 6a: Population cluster polygons 2001 (blue line) and land use polygons of residential area (orange)
and building lots (orange with brick marks).
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Figuur 6b: Selected 100m x 100m grid cells to be part of a residential area which contain 20 dwellings or
more (blue) or contain 19 dwellings or less (red). Pink grid cells contain 19 dwellings or less and are not
selected as not to be part of a residential area. Selection parameters: radius 200 m, treshold value 400
dwellings / km2.

4. Future research
The presented results are preliminary. The method of using a proximity factor in selecting grid cells to
form a continuous residential area appears to be promising. Some other distinctions from the polygon
population cluster map are not yet taken into account. The addition of industrial and commercial areas as
well as areas of sport facilities have to be researched. Residential areas on different could be separated by
the water when a bridge is not present or are connected by a bridge over water broader then 200 meter for
instance. Study still has to be performed as to how these results differ in the number of different
residential areas. Further investigation will be made when address point data on other buildings will
become available. The second method in delineating population clusters using the road network in
combination with address points will have to be started. Both methods will be validated in 2007 against
the 2003 land use map which will become available soon.
5. Literature

Den Dulk, C.J., H. Van de Stadt and J.M. Vliegen, 1992. Een nieuwe maatstaf voor
stedelijkheid: De omgevingsadressendichtheid. Maandstatistiek van de bevolking, juli
1992. ‘s-Gravenhage, SDU uitgeverij/CBS publicaties, pp. 14-27. (in Dutch).
Van Leeuwen, 2006. Population clusters and related geographical units. Room paper EU Working Party
“Geographical Information Systems for Statistics”, 16-17 march 2006. Luxembourg.

Author:
Mr. Niek van Leeuwen
Specialist Spatial Statistics and GIS
Statistics Netherlands
Prinses Beatrixlaan 428
PO Box 4000
2270 JM Voorburg
Netherlands
Tel : ++31 / 70 337 4732 E-mail : nlwe@cbs.nl
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Norway
Dynamic delineations and disclosure control

Socio-economic neighbourhood mapping in Norway
Statistics Norway develops new methods for displaying societal and economic indicators, in cooperation
with Institute for Transport and Economics. The mapping technique is based upon micro data
georeferenced at address level. Maps show indicators for small neighbourhoods at lower geographical
levels without displaying personal information.
By Vilni Verner Holst Bloch*

Statistics Norway started the work with developing techniques for displaying indicators for different
societal and economic issues. The goal is to be able to display geographical patterns of variance in data
material, without revealing information that could be connected to individuals. Maps for indicators related
to health issues are produced for use in an action plan against noise. The work is done for the Directorate
for Health and Social with the urban parts of Oslo municipality as a case.
Needs high quality data
The method builds on techniques developed for estimating land use in urban settlements and noise
annoyance within the Norwegian population. In all cases the results depend on high quality data; good
spatial georeferencing and coverage. In Norway about 99.7 per cent of the population is georeferenced to
living address per 1rst of January 2006. All registers using the personal identification number can
therefore be georeferenced to this location.

Fig. 1 Information on address level

Information on address level
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Sources: Administrative boundary database, population data base, road database and building register

Figure one shows localisation of employees and residents at address level for two small statistical and
administrative units in Oslo municipality; Central Oslo and Stovner. Central Oslo is dominated by large
businesses and a scattered population, while Stovner has a great population clustered at high houses areas
and detached homes areas.
Floating neighbourhood solves problem
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The main idea of the technique is to build upon floating neighbourhoods. A circle here defines a
neighbourhood with a fixed radius from each living address. In our pilot case we have used a radius of 75
meter. For each unique pair of coordinates of living addresses we then count up the population and
samples. Both population and sample depend on what we are looking for. In our example with
neighbourhoods with low education, number of persons more than 25 years and number of persons 25
years and more with low education has been counted.
In addition one has to decide upon a criteria for disclosure. It is important to realize that displaying
statistics at a low geographical level do not affect the principles behind disclosure criteria's. Techniques
based upon different building blocks, be it grid cells, small statistical units or neighbourhoods, all have to
follow the same rules for disclosure control.

Fig. 2 Information on 100x100 m grid cells
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Sources: Administrative boundary database, population database and road database.

Figure 2 shows aggregation of number of residents to grid cells of 100 x 100 m. Yellow cells are areas
with low population (1-4 residents), and where disclosure control is especially needed. In sparsely and
scattered populated areas, grid cells give a biased impression of the population.
The difference in choice of geographical levels for displaying lies in the number of occurrences of need of
disclosure control. By using floating neighbourhoods one is able to produce quite detailed geographical
patterns. These patterns would often else be invisible using another technique or other building blocks. In
our case it was decided that minimum population for each neighbourhood should be 10 persons, and that
behind a display of a colour there should be at least 3 persons.
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Fig. 3 Information on floating neighbourhood
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Sources: Administrative boundary database, population database and road database.

Figure 3 shows share of population with low education in the neighbourhood in Central Oslo and Stovner.
The Neighbourhood gives a better focus on a wanted population. In this case the population is people 25
years and older. In other cases; population, samples and neighbourhoods might differ.
This neighbourhood method seems to be promising for a range of social, economical and environmental
indicators. The method also gives a clearer picture of geographical variance, due to higher geographical
accuracy and elimination of "noise" in data.
The neighbourhood method does however need some further investigation before being used as a general
method for display and production of statistics. So far the pilot studies has focused on urban parts of Oslo
municipality. Data quality might differ from place to place and quality checks need to be done in
cooperation with data "owner" divisions in Statistics Norway. Further development should also be built
upon a dialog with user groups.
Literature and links
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urban settlements, 1 January 2006 - 4 in 5 lives in towns and cities. Statistics Norway.
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Bloch, Vilni Verner Holst. Engelien, Erik and Steinnes, Margrete. 2005. Land use in urban settlements, 1
January 2005 - Detached houses takes up most urban ground. Statistics Norway.
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Switzerland
Grid-based Mapping of Swiss Census Data
Abstract
Swiss census data and data about enterprises and local units are now fully geocoded with meter
coordinates of the building’s centre point. This allows the use of grids of arbitrary size and any
administrative units/areas available or imaginable for statistical and cartographic analysis.
This includes the possibility of using regular grids in any projection useful for European cooperation, i.e.
UTM for Switzerland and neighbouring countries and Lambert conformal conic for the whole of Europe.
But these choices open new questions: what is the optimal choice of grid size. There are two main
considerations: statistical stability of results and legibility of maps.
A comparison of 3 types of maps - regular points, grids and geostatistical prediction maps (Kriging)
shows a clear advantage of the latter for small map scales. Kriging results also help to find optimal
raster sizes or at least narrow the choice. The optimum solution is perhaps Kriging based on a mix of
raster sizes.2
Introduction
Our purpose is to use Swiss census data to produce grid-based thematic maps in a scale and projection
suitable for inclusion in a European map (of poster size). Switzerland measures about 7.5 by 5 cm (the
size of a credit card) on an A0 map 1:5’000’000 of Europe in Lambert projection; several examples of
maps in this size are included below. Population density and percentage of foreign nationals are used as
examples. Three mapping styles are evaluated: colored grids, colored points at midpoints of grid cells and
geostatistical prediction maps based on these points. Grid sizes evaluated are squares of 100m, 500m,
1km, 2km 5km and 10 km. This results in 3 styles x 6 grid sizes x 2 themes = 36 maps available on 2
posters for comparison. Tests with a mix of raster sizes are the subject of a third poster. Our conclusion is
that Kriging prediction maps are the optimal choice for small map scales and most grid sizes. Appendix A
documents data processing steps.
Why Kriging
What happens when we look at a map? Modern theories [Esser 2002, p. 224-237] say, that the brain does
not have a “video-RAM”, so the pictorial representation of a map is captured only by the eye, but not
recorded by the brain. What follows then is a selection among known patterns in a non-graphical process.
Graphic detail is lost. We draw the conclusion: if we want to communicate a pattern with a map, it is
advisable to visually enhance it before it hits the eye. This can be done by any low-pass filter that
accentuates broad variations over finer, perhaps meaningless patterns (noise). Interpolations, in our case
Kriging, can be used as low-pass-filters. Kriging is an interpolation method that does not use pre-defined
weighting parameters but adapts to the autocorrelations it finds. It also produces information about the
quality of the interpolation independent of the viewer’s visual impression of resulting patterns. This
information can be presented in (at least) 3 ways. First Kriging produces an empirical semivariogram
depicting the spatial autocorrelation and a theoretical one, a curve fitting the empirical data. Second we
can measure the overall correlation of measured and estimated values in a cross validation and last we can
construct a map of estimated prediction errors for all points. Figure 1 shows the semivariogram for the
percentage of foreign nationals based on a 5 x 5 km grid. The empirical variogram is represented by
points, the theoretical one by a fitting curve. The horizontal axis is distance between two measurement
units (grid cells) in meters, the vertical axis is a measure of the difference in the attributes of these cells.
Each cell is compared with each other cell, the points represent the average attribute difference by
distance groups. This semivariogram tells us, that neighbouring cells are more similar in percentage of
foreign nationals. This similarity decreases up to a distance of about 90 km.
2
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Figure 1 Semivariogram for Nationality
in a 5 x 5 km – Grid

The curve is then used to weight neighbours for an
interpolation.
The monotonous decrease of similarity with distance
(with one exception!) gives us some confidence in the
validity of the interpolation. But the high intercept of the
curve with the y-axis tells us also, that the similarity of
direct neighbours is far from perfect so no interpolation
can perfectly catch the variation in the data.

Comparison of mapping styles
Figure 2 Three map styles
Metropolitan Area of Zurich
Percentage of foreign nationals
Higher percentage = darker colour

Figure 2 shows the three map styles used: colored grids,
colored points and Kriging prediction maps for an area
centred on the City of Zurich and covering the main part of
its metropolitan area. The theme is percentage of foreign
nationals in the 2000 census and darker colours represent
higher percentages.
All 3 are based here on a 2 x 2 km – grid.

Map style: colored grids

Although colored grids and colored points appear similar at
this resolution, the visualization with point symbols
[probably] provides a slightly higher pattern identification
potential than the traditional grid representation. However,
they both become unreadable at smaller scales.
Kriging prediction maps clearly present more abstract
patterns. But they are also more intelligible. We can
distinguish the separate agglomerations. The pattern remains
visible at a smaller scale.

Map style: colored points

Map style: Kriging prediction maps
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Figure 3 Three map styles
Switzerland
Percentage of foreign nationals
Higher percentage = darker colour

Map style: colored grids

Map style: colored points

The three maps in Figure 3 show the same
data as colored grids, colored points at
midpoints of grid cells and geostatistical
prediction map.
The theme is nationality (percentage of
foreign nationals where higher values are
represented by a darker colour).
The grid-cell size is 1 by 1 km in all 3 cases.
The small size is intentional: on an A4 copy of
this paper it exactly represents Switzerland’s
size on a European map 1:5’000’000 (A0sheet).
The maps use a shaded relief as background.
Additionally, uninhabited areas are masked
out in the geostatistical prediction map.
On this scale only the map style Kriging
prediction map is capable of representing
gradual variation in the percentages and a
readable pattern.
Higher concentration of foreigners are to be
found:
• In Geneva and along the shores of lake
Geneva in the south-west (metropolitan
area lake Geneva).
• Around Zurich center-north (metropolitan
area Zurich).
• Center-south: the canton of Ticino south
of the Alps bordering the booming Italian
Lombardy.
• A few smaller agglomerations as single
spots.
• The Engadin Valley (St.Moritz) in the
south-east and Zermatt in the south-west,
fashionable tourist areas structurally very
similar to city centres.
The other Map styles suffer from two
problems
• The graphic resolution is too low to
represent all the variation.
• The variation appears too erratic.
Both problems prohibit a meaningful
interpretation if we use grid-cell sizes of 1 by
1 km or even smaller ones.

Map style: Kriging prediction map
The search for an optimal raster size
For point and grid maps, graphic resolution is of course a bottom limit for raster size. Table 1 shows
dimensions of Swiss grids and minimum screen / paper sizes according to this logic.
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Table 1 Minimum sizes of pictures representing grids of varying cell size

CELL SIZE
100 m
500 m
1 km
2 km
5 km
10 km

GRID DIMENSIONS
ROWS COLUMNS
3363
2134
673
428
337
214
169
107
68
43
35
22

MINIMUM SIZE OF PICTURE IN cm
SCREEN
PRINT
WIDTH HEIGHT WIDTH HEIGHT
118.6
75.3
28.5
18.1
23.7
15.1
5.7
3.6
11.9
7.5
2.9
1.8
6.0
3.8
1.4
0.9
2.4
1.5
0.6
0.4
1.2
0.8
0.3
0.2

Double these numbers for retina resolution.
But the resolution of the retina is another thing: at reading distance perhaps twice the size of widths and
heights in Table 1 is necessary to discriminate cells. So the grid- and point maps in figure 3 have just the
minimum size for retina resolution. The „resolution“ behind the eye is again something different if we can
use that word for an essentially non-graphic process. The grid and point maps in Figure 3 hardly produce
a recognizable pattern; the Kriging map does.
For Kriging maps we can use some statistics which the process generates to solve the question of an
optimal raster size to start the interpolation with. In geostatistics, there is an elaborate discussion of the
manner in which Kriging results vary with the change in raster size of input data (usually found under the
heading „change of support“ in the literature [Isaaks and Srivastava, 1989]. However, in practice these
theoretical findings are not very helpful. A better criterium results from the cross validation of results for
different raster sizes. Cross validation means calculating an interpolation result for each measured point
using the measures at all points except this one. The quality of the interpolation can then be measured by
the correlation between measured and interpolated values. Table 2 gives the values for these correlations
at the 6 cell sizes for the themes population density and percentage of foreign nationals in Switzerland.
Table 2 Correlations measured – interpolated values in Kriging cross validation
GRID CELL
SIZE
THEME
POPULATION DENSITY
% FOREIGN NATIONALS

100 m
0.57
0.50

500 m
0.71
0.58

1 km
0.70
0.52

2 km
0.67
0.54

5 km
0.53
0.49

10 km
0.48
0.40

Table 2 suggests that the optimum grid size for population density is between 500 m and 2 km. This is
also the case for percentage of foreign nationals but the differences are not as high. This is of course not a
general result but will vary by theme. Our conclusion is that an optimum can often be found in this way.
Below the optimum there is too much noise in the data. Above the optimum meaningful variation is
destroyed by averaging.
An experimental solution: mixed aggregation
Is an optimum single grid cell size really what we are looking for? The argument against too much noise
in the data below the optimum points to the solution of adapting grid size to suppress noise in the data.
Like in the case of a quadtree index we could use a finer raster in heavily populated areas. Our adaptation
of this idea to Kriging maps is a very straightforward one: we simply merge the point files for all the six
cell sizes and set a lower limit to the population size any cell is based on. Points below this limit are
eliminated. So the interpolation in urban areas will be based on a dense cloud of points mostly
representing 100 by 100 meter cells while in rural area there will still be points from the 10 km – rasters.
The duplication of points for several grid resolutions in densely populated area is not a problem because
the values of the coarser grids represent weighted means of the finer ones and this only adds some
26

redundancy. Figure 4 shows a map created according to this logic for the theme percentage of foreign
nationals using a population limit of 25 inhabitants.
Figure 4 Kriging map using mixed aggregation

Theme percentage foreign nationals in the Swiss census 2000. Kriging prediction map based on all
grid cells of size 100 x 100 m to 10 x 10 km with a minimum population size of 25.
Minimum population limits of 10, 25, 50, 100, 250 and 500 were tested. They produced correlations
between .58 and .76 in cross validations, all higher than the single cell size tests in table 2. We must add a
caveat: this procedure is unsuitable for themes like population density and themes highly correlated with
it.
Conclusions
A comparison of 3 types of maps - regular points, grids and geostatistical prediction maps (Kriging)
shows a clear advantage of the latter for small map scales. Kriging results also help to find optimal
raster sizes or at least narrow the choice. The optimum solution is perhaps Kriging based on a mix of
raster sizes.
Literature and links
Esser, H.: Soziologie. Spezielle Grundlagen Volume 6. Sinn und Kultur, Campus, Frankfurt a.M., 2002
Isaaks, E.H. and R.M. Srivastava: An Introduction to Applied Geostatistics, Oxford University Press,
New York, 1989
Meyer, W.: Amtliche Statistik: bessere thematische Karten dank geostatistischen Verfahren.
In: Strobl, J., Blaschke, T., Griesebner, G. (Hrsg): Angewandte Geoinformatik 2005. Beiträge zum 17.
AGIT-Symposium Salzburg, Wichmann-Verlag, Heidelberg, 2005
Swiss Federal Statistical Office: Metadata for Geodata: http://www.bfs.admin.ch/bfs/portal/de/index.html
Search: GEOSTAT
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Appendix A Data processing
Standard data structure in Geodatawarehouse
PROCESSING
Reprojection to Lambert conformal conic
Copying coordinates to attribute table
GROUP BY functions of X and Y
Generation of new point files
Merging the 6 point files
Point to Grid
Kriging
Mapping
Correlations in cross validations, plots

Point file: buildings with sums of attributes
RESULT
Point file in Lambert projection
Attribute table containing X and Y
6 attribute tables containing new X and Y
Point files with grid centerpoints
Point file for “mixed aggregation” test
Grid data structures
Prediction maps, cross validation data
Point- and Grid-based maps
Statistical parameters, Semivariograms

TOOL
GIS
GIS
DB
GIS
GIS
GIS
GIS
GIS
S, R
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Country reports
Latvia
Geostatistics in Latvia
Report prepared for Geostatistical Conference in
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by
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Geostatistics production
There are three state institutions involved in Geostatistics production in Latvia.




State Land service (SLS) – responsible for Real Estate Cadastre maintenance, Address Register
development and maintenance, digital maps production ( up to 2006),
State Geospatial Information Agency (SGIA) - Mapping (from 2006)
Central Statistical Bureau (CSB) - Main producer of statistics in the state,

SLS
- maintenance of
Cadastre and
Address register

CSB
- owner of the
statistical information
- producer of the
Geostatistical Issues

SGIA
- geodesy,
- mapping
- producing basic data
of state geographic
information

GEOSTATISTICAL
ISSUES

State Land Service (SLS)
First of the institutions mentioned - State Land Service (SLS) of the Republic of Latvia - which
was established in 1992 is the governmental institution in charge of implementation of land
reform, maintenance of National Real Estate Cadastre, Address Register and the Information
System of Protective Zones, as well as valuation of real estates, cadastral surveying of buildings
and performance of other related functions.
It has to be pointed out that for the most time of its existence State Land Service performed also
surveying and mapping functions. Since January 1, 2006 in the result of reorganization of SLS
surveying function is delegated to private sector and to newly established State Limited
Company "Latvia State Surveyor". Functions of geodesy, mapping and of producing basic data
of state geographic information and building and maintaining its infrastructure, are performed by
newly established government agency "Latvian Geospatial Information Agency”. I will come
back to this agency in the course of my presentation.
State Land Service consists of 10 departments and 8 regional offices. Maintenance of Geostatistics is in
the first place responsibility of Department of Cadastre and Registers.
What is the content of two main registers maintained by SLS?
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Both textual data of cadastre (since 1996) and cadastral map (since 2000) are maintained only in digital
form. Data of National Real Estate Cadastre cover 100% of the total area of Latvia, including all kinds of
ownership.

The content of the Cadastre has increased gradually. In the first four years only land parcels and
land properties (tenure) were registered. Registration of buildings started from year 1996 when
the bulk of land parcels were registered in the textual part of the Cadastre. On 2000, when most
part of buildings were registered, a new task for the Cadastre was stated – a mass registration of
apartments.
Address Register is maintained since 2000. It was established in a computerized form from the
very beginning.
Which data are transferred to CSB from SLS?
CSB receives data on properties, owners and land parcels for maintenance of Statistical Register
of Rural Farms; data on buildings, owners and groups of premises for Statistical Register of
Buildings and also information on transactions with land, buildings and apartment properties
from National Real Estate Cadastre Information System.
Data on Boundaries of administrative territories and territorial units, their names and codes of
Classification of Administrative Territories and Territorial Units as well as address data are
transferred to CSB from Address Register.
Latvian Geospatial Information Agency
The government agency “Latvian Geospatial Information Agency” (LGIA) is a state
administrative body controlled by the Minister of Defence. Its operation goal is to implement
state policy in the field of geodesy, cartography and geospatial information.
LGIA was established on January 2006 after reorganizing the State Land Service. Functions of
the agency are the following:


Obtain, process and maintain geographical basic data for civil and military needs;



Create and develop unified geographical basic data information system;



Corresponding the competence collaborating with state and municipal institutions,
member states of the North Atlantic Treaty Organization, the European Union institutions
and competent international organizations, as well as providing them and the society with
the geodesic, cartographic and geospatial data.

The LGIA advisory board operates in order to ensure efficient operation of the agency and
maintain perspectives of the industry development, as well as support its continuous, qualitative
and varied development. Also representatives of the Ministry of Defence, the Ministry of
Regional Development and Local Government, the Ministry of Transport and Communications,
the Ministry of Justice, the Ministry of Environment, the Ministry of Agriculture and the
Secretariat of the Special Assignments Minister for Economic Administration operate within the
framework of the agency.

LGIA is responsible for maintenance of the information listed below;
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Geodetic network
Ortophoto maps (scale – 1:2000, 1:10000)
Remote sensing information
Topographic maps and databases 1:10000 till 1:100000 (topographic maps scale 1:2000 ordered
by municipalities)
 Digital Terrain models
 Place-names and geographic names
 Surveying of state border
 Geodetic and mapping archive information, include electronic.
 Aero navigation charts
 Spatial data meta data base
Being a newly established governmental body LGIA is going to activate relationship with surrounding
institutions – users of geospatial information and particularly with the CSB of Latvia.

Central Statistical Bureau (CSB)
The Central Statistical Bureau (CSB) applies the geographical information systems (GIS) solely for the
needs of data visualisation. The CSB began to present data in a cartographic form at the end of the 1990s
when in collaboration with the map publisher “J a s ta” cartographic images were created for the
visualisation of data in selected publications (tourism, transport). It is noteworthy that although the
product obtained was of good quality the comparatively high costs prevented its use on a broader scale.
At the beginning of 2000 the CSB started to create its first cartographic images independently. Although
no appropriate software was used during the process of work, cartographic images were prepared for such
publications as Demography, the Statistical Yearbook and Tourism in Latvia. This method was, however,
not devoid of drawbacks such as the time-consuming process and inability to prepare cartographic images
on the first level of local governments (rural municipalities).
Since 2002 the CSB has been using the GIS, and specifically ArcMap, for the creation of maps. The first
application of the GIS by the CSB was related to data visualisation of the 2000 Population Census:
several cartographic images were prepared for the publishing of the population census results (including
the images at the level of rural municipalities).
At first the GIS-related tasks and creation of maps were under the competence of the IT Section but
during the process of work various imperfections were discovered related to the insufficient knowledge of
IT specialists about the principles of statistical data reproduction and image design as a result of which
the Publishing Section took upon itself the GIS works that were linked with data visualisation.
From 2003, when the CSB began to use the products of the PC-AXIS family for the electronic
dissemination of statistical data, the users of data can draw the less sophisticated maps independently. By
using the statistical data tables at the level of any district, which are available in the databases on the
Internet, it is possible to create a cartographic image by means of PX-MAP software. It is worth noting
that this possibility is widely used as it allows seeing the images created by means of PX-MAP in the
materials of various other government institutions (let alone the students` papers). The popularity of this
software may be explained by its simplicity and the possibility for the user to draw cartographic images
independently thus he or she can choose the necessary parameters which are needed for an in-depth data
analysis.
As it was already mentioned before, the CSB Publishing Section is responsible for the preparation of
cartographic images. One person who is a computer graphic artist by speciality and who knows the
principles of statistical data visualisation is involved in the process. His duties include deciding on which
indicators should be used for making the cartographic images, the principles of breakdown (the number
and size of classes) and which additional indicators should be visualised. Any CSB organisational unit
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that is willing to present the respective phenomenon in a cartographic way can use the services of the
Publishing Section.
Another direction, which is being pushed ahead strongly, is supplementing the indicators in the Internet
databases with regional and district breakdowns thus enabling the users to create cartographic images
independently. As of 1 September 2006 25% of all the tables (1040 in total) available in the CSB
databases have a regional variable thus the data users can make cartographic images independently. It
should be mentioned that this software provides the depiction of only one indicator in the cartographic
form thus restricting the possibilities of data analysis; however, along with the preparation of new
software version in February 2007 this shortcoming will be eliminated.
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Norway
Status report on GIS for Statistics Norway
Arne Knut Ottestad
Staff
Five units in statistics Norway are active users of Geographic Information Systems on a daily basis and
we have approximately 6 man-years in this field. In addition we have users that primarily produces
thematic maps for publications.
Software
We are using ESRI products in Statistics Norway. For the moment we have:
•
•
•
•
•
•
•

2 licenses of ArcGIS 9.1
5 licenses of ArcView 9.1
ArcGIS DynSeg
Spatial Analyst
Geostatistical Analyst
Network Analyst
ArcSDE

All ESRI products are centrally stored and licence keys counters regulate the use.
For producing simple thematic maps we use PX-Map, a freeware developed by Statistics Norway and
Geodata AS. This can be downloaded from http://www.ssb.no/pxmap/
As you can see from the program for the conference, there will be a demonstration of the next version of
PX-Map on Thursday morning by Marianne Vik Dysterud.
Data
Statistics Norway is partner in "Digital Norway". This means that we can download digital maps from a
server in the Norwegian Map Authority for internal use.
Projects
Some of the most important tasks in Statistics Norway:
Urban settlements in Norway
Definition
1. A hub of buildings shall be registered as an urban settlement if it is inhabited by at least 200 persons
(60 - 70 dwellings).
2. The distance between the buildings shall normally not exceed 50 metres. Deviations are allowed for
areas that cannot/are not to be occupied, for example parks, sports facilities, industrial areas or natural
barriers such as rivers or arable land. Also included are agglomerations that naturally belong to the urban
settlement with up to a distance of 400 meters from the centre of the urban settlement.
Urban settlements are geographical areas with dynamic boundaries. Thus the number of urban settlements
and their boundaries will change over time, depending on construction activity and changes of resident
population.
The delimitation of the urban settlements is independent of the administrative boundaries.
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Noise Annoyance Calculations
The national target for noise reduction: By 2010 noise annoyance shall be reduced by 25 per cent from
the 1999 level. SSB calculates data for noise impact and annoyance, in Norway for 1999 and the
following years. We estimate the noise from road traffic, aircraft, railways and industry.

Building in the shore zone
Everyone shall have the opportunity to take part in outdoor recreation as a healthy and environmental
sound leisure activity that provides a sense of well-being, both near their homes and in the countryside.
Several key indicators have been defined as a tool for supervising the development in the national
environmental targets. Access to the shore zone is one of the key indicators.

Land use in central business districts
The purpose of the statistics is to monitor the changes in the extension and land use of business districts
and to relate this to demographic and economic statistics concerning business districts. The work is based
on the need for a uniform delimitation of business districts as the 'National policy guidelines for shopping
centres outside central business districts' were passed on 8 January 1999. An automatic method can
ensure that the authorities are provided with standardised data for comparison, as well as providing
planning authorities with data for statistical analysis.

Land use in urban agglomerations
The objective of the statistics is to follow the status and changes of land use as well as the distribution of
urban settlement areas. Statistics Norway published land use statistics for urban settlements as early as in
1982 (NOS 1982).
Land cover statistics
The purpose of the statistics is to follow the changes in area of municipalities and statistical units, and to
enable combination with other statistics.

Indicator for population dispersion- a part of the government grants to the municipalities.
The Ministry of Local Government and Regional Development in Norway finance this project.
This indicator is based on three criteria. One criterion is to calculate travel distance based on average
number of minutes that each person needs for traveling to the town hall in the municipality. Criterion two
and three are based on creating zones where basic statistical unit are aggregated so that the population of
each zone is at least 2000 inhabitants. Then in criterion two, average travel distance from home to one
center in the zone is calculated. The last criterion is to calculate average travel distance to the nearest
neighboring basic statistical unit.

Developing a new version of PX-Map
There is for the moment a beta version of the new PX-Map.
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Slovak republic
Use of geographical information in the statistical office of the Slovak Republik
(Zuzana Podmanická, Ivan Masaryk, Statistical Office of the Slovak Republic)

Geographic Information at the National level
Creation of GI strategy and GI infrastructure in the Slovak Republic is a part of the State Information
System.

1.1 The State Information System
The state information system is a set of information entities and information activities that secures the
fulfilment of the functions of the state. Information entities and information activities are parts of the state
information system, insofar as they are financed by the state budget of the Slovak Republic . Information
entities and information activities are secured by the bodies acting in the area of the state information
system. The state information system is subdivided into parts. A part of the state information system is an
information system operated under the competence of a central administrative body. A part of the state
information system can also be a functional part thereof securing one or more information activities.
Basic tasks in the area of the state information system are performed by the Ministry of Education of the
Slovak Republic and the Council of the Government of the Slovak Republic for Information Technology.
Other tasks in the area of the state information system are performed by the ministries and other central
bodies of state administration of the Slovak Republic (Statistical Office of the Slovak Republic, Geodesy,
Cartography and the Cadastre Authority of the Slovak Republic, etc.), the Office of the National Council
of the Slovak Republic, the Office of the President of the Slovak Republic, the Constitutional Court of the
Slovak Republic, the Supreme Court of the Slovak Republic, the Supreme Supervision Office of the
Slovak Republic, and the Office of the Prosecutor General of the Slovak Republic, local bodies of state
administration and municipalities.

1.2 Geodesy, Cartography and the Cadastre Authority of the Slovak Republic
In the field of space identification the main role is played by Geodesy, Cartography and the Cadastre
Authority of the Slovak Republic (hereinafter referred to as " The Authority"), the aim of which is to
build up and administrate the Automated Information System of Geodesy, Cartography and Cadastre.
The Automated Information System of Geodesy, Cartography and Cadastre is part of the State
Information System and contains data on geodetic control, data on the real estate cadastre and primary
database of geographic information system.
Primary data base for the geographic information system
The primary data base for the geographic information system is composed of the files of planimetry,
altimetry, hydrography, canopy, lettering and the data on the standardized names of non-residential
geographic objects at the level of the contents of the Basic map of the Slovak Republic 1:10 000.
The primary data base for geographic information system in a raster form has been made by scanning the
map print base of planimetry, lettering, hydrography, canopy and altimetry from 2.820 map sheets of the
territory of the Slovak Republic. In 1997, the creation of the primary data base for the geographic
information system in vector form was started.
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– The vector data base with the level of detail corresponding to the Basic map of the Slovak Republic 1 :
50 000 has been made by vectorizing the scanned fair draughts of the print base of planimetry, lettering,
hydrography and areas. Individual elements are separated into 52 levels.
– The vector data base with the level of detail corresponding to the Basic map of the Slovak Republic 1 :
200 000 has been made by vectorizing the scanned fair draughts of the print base in the diversification of
a settlement, communication, forest area, hydrography and lettering.
– The vector data base with the level of detail corresponding to the Map of the administrative division of
the Slovak Republic 1 : 400 000 has been made by vectorizing the line and lettering data with the level of
detail corresponding to that of the Basic map of the Slovak Republic 1:50 000. The map is processed in
the layers of boundary (republic, region, district, municipality, cadastral area, urban district) and lettering.
– The raster data base with the level of detail corresponding to the Administrative map of the Slovak
Republic 1 : 250 000 has been made from the fair draughts of the print base in the diversification of a
settlement, communications, forest area, hydrography and lettering.

1.3 Cooperation
Organisation setting (scene?) is at present formed mainly by GIS workstations (authorities?) of the resort
and non-resort organisations which are involved what means that it is formed by organisations which
generate and use spatial data. Inner coordination among the above mentioned organisations or working
places is not on required level yet. Exchange, supplying with already processed data and use of already
processed information is realized in limited extent.
Statistical Office of the Slovak Republic cooperates mainly with the Authority which provides SO SR
positioning base for spatial data set, with the Ministry of Interior of the Slovak republic provides data on
changes in legislation on each level of territorial units, with the Ministry of the Environment of the
Slovak Republic on the level of updating and revision of Basic Residential Units.

2 Geographic Information at the Statistical Office level

2.1 Statistical Office of the Slovak Republic
In accordance with the Act on Official Statistics and in the context of GI Statistical Office of the Slovak
Republic (hereinafter referred to as " SO SR") fulfils following tasks:
– elaborates the principles of policy for the official statistics of the SR and the Program of Statistical
Surveys
– defines methodology for the field of official statistics
– organises and carries out surveys, collection and processing of statistical data
– ensures comparability of statistical information for assessment of development in the Slovak Republic
as from the international point of view
– in co-operation with competent central governmental bodies prepares statistical classifications,
nomenclatures and registers
– proposes the way of production of identification numbers of reporting units and directs its giving and
announcing to these units
– defines ways of data collection and appropriate data processing methodology
– builds up information system of resort.
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2.2 Codification
The territory of the Slovak Republic is divided into the following statistical territorial units:
Level 1
KÓD
SK

CODEEUROSTAT
SK

Level 2 - Statistical territorial units
KÓD CODE - EUROSTAT
1
SK01
2
SK02
3
SK03
4
SK04

NÁZOV
Slovenská republika

NAME
Slovak Republic

NÁZOV
Bratislavský kraj
Západné Slovensko
Stredné Slovensko
Východné Slovensko

NAME
Region of Bratislava
West Slovakia
Central Slovakia
East Slovakia

Slettet: -–

Hierarchical division corresponds with the Nomenclature of territorial units for statistics
published by Eurostat. The aim of this nomenclature is to provide comparative base for regional
statistics on the base used within the European Union.
Structuralise of statistical territorial units is secured also by territory of districts and municipalities. It is
compulsory for all authorities which deal with state statistical surveys and for authorities dealing with
resort statistical surveys to use this nomenclature of statistical territorial units.

Level 3 - Territorial units
KÓD CODE EUROSTAT
1
SK01
2
SK021
3
SK022
4
SK023
5
SK031
6
SK032
7
SK041
8
SK042

NÁZOV
Bratislavský kraj
Trnavský kraj
Trenèiansky kraj
Nitriansky kraj
Žilinský kraj
Banskobystrický kraj
Prešovský kraj
Košický kraj

Slettet: -–

NAME
Region of Bratislava
Region of Trnava
Region of Trenèín
Region of Nitra
Region of Žilina
Region of Banská Bystrica
Region of Prešov
Region of Košice

Nomenclatures of territorial units are stated for the needs of statistical surveys and for automatic data
processing. Use of nomenclatures of territorial units is liable for authorities providing state statistical
measurements and for reporting units within the field of state statistics.
Level 4
In the Slovak Republic there are 79 districts. Nomenclature of districts is formed by three digit code with
the region number as the first one.
Level 5
In the Slovak Republic there are 2883 municipalities. Nomenclature of municipalities of the Slovak
Republic is formed by identification numbers within interval 50001 - 59999.
The content of all nomenclatures is stored in the central automated register of spatial units which is
administrated by SO SR.
In the field of creation of registers of statistical units and their use for statistical purposes
Recommendations of EU 2186/93 and 693/93 are gradually implemented.
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2.3 Data files
Automated Statistical Information System
Automated Statistical Information System (hereinafter referred to as "ASIS") is a part of the State
Information System, and it has been built according to conception SO SR. ASIS consist of the following
subsystems:
– subsystem of metainformations - METIS,
– subsystem of registers - REGIS,
– subsystem collection and first data processing - ZBER,
– subsystem of data bank of statistics - DS ZBD, DS PBD,
– subsystem of information service - ELIS.

The first two subsystems ensure the governance of the ASIS integration tools, the other two
subsystems work with the processing activities above the statistical data, and the last subsystem
serves for presentation and distribution of statistical information. The interrelationships between
the individual subsystems, as well as between the entire system and its surroundings are
described at the chart below.

BASIC ARCHITECTURE ASIS
Spacial Departments Of The Statistical Office
D
a
t
a
S
o
u
r
c
e

METIS
Registers
Subsystem
Data Collection
and Primary
Data Processing
Metadata
Metadata
and Data

Statistical
Database
Subsystem

Analises and
Publications
Subsystem

Eletronic Information Services Subsystem
External SIS Users

Chart 1: The basic ASIS architecture

The ASIS database architecture, where the statistical data are stored and automatically processed is shown
at the following chart
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ASIS Database
Metadata Base
Tools Of
Database
Administration

Source
Database
Input
Transformation
Tools

Production
Database

Internal
Transformatiom
Tools

Ouput
Transformation
Tools

Working Database Space
Commercial RDBMS ( ORACLE )
Chart 2: ASIS database architecture

Regional database
The regional database is in the process of development and processing, having the company Infostat as a
supplier. The database is in DBF format at present, which will be gradually converted into Oracle format.
The application program for the work with this database will be elaborated in Visual FoxPro
environment, which operates under Windows 95 and higher. The deadline for this supply is December,
2001.
The regional database contains data from the individual sectors, as required by the NACE Rev.1 and
NACE-CLIO standards, and its regional level reaches the range of NUTS1, NUTS2, NUTS3. The content
of this regional database and the methodology of the individual parameters is gradually harmonised with
the requirements and standards of Eurostat.
Database UMS/UIS
Software UMS/UIS is a database application that enables recording of data on municipalities and cities of
the Slovak Republic, the user is made able to create various output tables and reviews of urban wards,
urban districts, municipalities, cities, districts, regions and the whole Republic as well. This application is
set-up in Visual FoxPro 5.0 environment and it works under Windows95 and higher.
This part of statistical work in Slovakia is aimed at present at data on municipalities and cities through the
means of automation information systems called ”Urban and Municipal Statistics”(UMS) and ”Urban
Information System”(UIS). The latter one is so far functioning in the capital: Bratislava, exclusively. The
difference between these two systems is of principle in levels on which monitoring is carried out and in
number of surveyed indicators. In UMS the data on municipalities and cities is surveyed on one level, in
UIS there are three levels: a city - an urban district - an urban ward.
In future prospect UIS launching on is assumed in all regional centres.

2.4 The use of GIS

2.4.1

Current situation
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So far the SO SR in the field of population statistics, in the regional statistics and election statistics used
GIS.
Population statistics
Census 2001: The recommendations for census around the year 2000, as approved by the European
Statistics Conference during the 44th plenary session, June 1997, for the ECE region, recommend to the
involved parties inter alia to prepare and ensure the counting in order to allow for and to improve the
international recognition of the results, emphasizing the early distribution of the outputs to all users.
The census as an exhaustive investigation was performed in the Slovak Republic at May 26, 2001, and it
will provide the information about the inhabitants, working power, habitats etc. A numerous data are
processed, selected, inventorying at present, and these data will necessarily be presented (visualised) and
used for the spatial analyses, syntheses of the knowledge and the statistical modelling in the follow-up
phase.

Software ArcMap 9.2 is ready for GIS, data from population census – Oracle, tables located in
the database server of the SO SR, spatial server SDE /Spatial Database Engine/ as a
superstructure above Oracle, and the ArcIMS /Internet Map Server/ technology with a possibility
to visualise and analyse via the web site.
Demography: Demographic statistics processes data on the number of inhabitants, their structure
(biological – sex, age..., economic – profession, economical activities..., cultural – nationality,
education...) as well as on population processes (natality, mortality, marriages, physical movements...).
The data come from the population census (10 years period), as well as from the statistical
announcements on the movement of inhabitants. The processing deals mostly with the sorting by the
local, time and substantive point of view, their recording and visualisation. Demographic department uses
mainly the visualisation function of GIS at present, the future GIS use for elaboration of population basis
analyses, population processes analyses and inhabitants development projection is foreseen.

Regional statistics
Regional statistics uses technological facility PopMap, which is a product of Statistical Section of UN
Division of Economics and Social Affairs. It represents a GIS for Windows application and it facilitates
to set, edit and present geographical data in connection with statistical ones directly on map by means of
its internal tools.

Election statistics
Information on the process and results of the elections for the public is the main task. ArcIMS technology
was used for the last elections to the Slovak Parliament results presentation in 1998. This presentation is
accessible at http://volby.statistics.sk/, http://mapy.statistics.sk/gis1

2.4.2 GIS perspective

Regarding the long term perspective, SO SR is aiming at the functional incorporation of GIS
technology into its sectoral information system according to the State Information System
concept.
The main short term aims are as follows:
- development, management and upgrading of databases: GIS technology will be necessary to
incorporate into the individual statistical survey projects. Use the opportunity to work with
Oracle database and its data, and via ODBC allow the access of the end user to the required data.
- software: ArcView will be used for the analytical activities. SO SR owns two licenses. We
recommend to use freeware ArcExplorer at several workplaces, for a period. We recommend to
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focus the future development on the product, which will be broadly applicable, and which will
use the usual graphical formats (shape files ArcView, coverage ARC/INFO, ArcSDE layers).
As a following development step we recommend to design universal GIS application, that will be
linked to Oracle database and its SDE superstructure. This will make it possible to work with the
graphical files stored in Oracle. The access to spatial data and statistical data will be very quick.
An additional advantage will be Intra/Internet accessibility.
- GIS outputs quality: The author of the map should realise, that each map has its expert,
technical, esthetical and ethical component. They need to be processed consistently, they need to
be harmonised, respecting the overall principles. In a short term perspective use of such maps
has two basic purposes – they serve as an information base, as well as results presentation. From
the long term point of view there is a need to explore GIS analytical tools more extensively. SO
SR uses the vector map (SVM 50).
- education: Implementation and use of GIS technologies are complex procedures and they
require detailed studying by all potential users.
- publications: Printing out for publishing purposes of the graphical outputs is solved mostly by
the end layout under CorelDraw at present. Universal GIS application will allow to enrich and to
harmonise the graphical outputs for publishing.
- Intra/Internet presentations: To apply GIS technology for the statistical data presentation.
Presentation of the majority of statistical data is static at present. Universal GIS application will
make it possible to simply present the data also as dynamic graphical manner, and it will
substantially improve the information quality. According to the needs it will be possible to add
also other outputs Additional outputs will easily be incorporated as needed. The graphical layout
of all outputs will be harmonised.
Contacts
Contact person for GIS technology SO SR:
Mr. Ivan Masaryk, Statistical Office of the Slovak Republic, Methodology and Information Technology
Division. ivan.masaryk@statistics.sk
Contact person for the application of a theory and methods for GIS outputs in SO SR:
Mrs. Zuzana Podmanická, Statistical Office of the Slovak Republic, Social Statistics and Demography
Division. zuzana.podmanicka@statistics.sk
Contact person for primary data base for GIS in Slovak Republic in the Authority:
Mrs. Nadežda Nikšová, Geodesy, Cartography and the Cadastre Authority of the Slovak Republic.
niksova@geodesy.gov.sk
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