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National geodetic reference 
system:

- National spatial coordinate 
system

- National topographic system

Real estate data:

- Cadastres (land, building, 
public infrastructure)

- Registers (real estate, spatial 
units)

- Mass evaluation data

Data Issuing and INSPIRE:

- Services

- Metadata

- Geoportal

- Open data

- Registry 



National geodetic reference system

National spatial coordinate system

National topographic system

Topographic data + GN

Remote sensing data Cartographic data

SIGNAL (hor. system) Vertical system

Gravimetric network



New national CRS

• Horizontal system : ETRS89/TM (D96/TM)

• 2000 ETRS-points and 16 GNSS stations (SIGNAL)

2004-2009
900.000 EVR

(400.000 NFM)

• Horizontal system (D48/GK):

• 29.000 basic, 225.000 measurement points, 
geodetic networks

• Leveling network: 11.000 points

• Height system: EVRS 2000

• tide gauge Koper, 1400 km NVN !!

• Gravimetric measurements



STATE GNSS NETWORK - SIGNAL

SIGNAL =

Slovenia

Geodesy

Navigation

Location

Enables

geodetic accuracy 

measurements 

countrywide

Homogene accuracy

Introduction of GNSS 

measurements in private 

(geodetic) sector

Installed 2000-2006

Operational 2006



• Activities:
• National geodetic CRS Act
• Establishment of GNSS network called SIGNAL
• List of tie points
• Transformation parameters for transition
• Software for performing transformation
• Mostly data sets are transformed in new CRS
• All field survey is done in new CRS
• Different transformation models (depends on positional 

accuracy levels)

New national CRS

• Old CRS – D48 (EPSG 3912)
• New CRS – D96 (EPSG 3794)



MODERNIZATION OF SPATIAL DATA INFRASTRUCTURE
TO REDUCE RISKS AND IMPACTS OF FLOODS

• Establishment of the vertical component of the national coordinate system, 

• Data layers of basic topographic and hydrographic data, compliant with the INSPIRE, 

• Implementing INSPIRE requirements



• ESTABLISHMENT OF A NATIONAL 
COMBINED GEODETIC NETWORK 

• IMPLEMENTATION OF THE VERTICAL COMPONENT OF ESRS 
• DEVELOPMENT OF THE GEOID MODEL FOR THE TERRITORY OF SLOVENIA

Quasigeoid model

EEA Grants - Subproject
GEODETIC REFERENCE SYSTEM 

national zero order geodetic network 



Field survey –
quality
controls

- Controls of ortophotos (ground control points)

- Controls of transformation model (CRS) for 
land cadastre 

- Quality control of geoid model  (1000 points)

- Controls of SIGNAL network (data flow, 
position of stations) 

- EUREF campaign – checking the realisation of 
state CRS -

- Accuracy control of CPI

- Periodic checking of state border signs

- New measurement of border signs



Topographic maps

Topographic dataOrtophoto

Preview maps Terrain models

Geographical
names



Ortophoto

• Control of 
specifications

• New standard for 
position accuracy 
(ASPRS standard)

• Controls partly 
outsourced (Geodetic 
Institute)

• Guidelines for Best 
Practice and Quality 
Checking of Ortho 
Imagery (JRC)

• Aerophotography, 
DMV & OF

3 year cycle, 
0.25 ; 0.5 and IR DOF, 
Terrain model 5x5



Ortophoto – quality report (completness)



• Change of the existing topographic data model (inline with INSPIRE)

• Creation of Data Quality model harmonised with INSPIRE

• Establishment of a physical topographic database model and development of 
application for managing data

• Transformation of existing topographic data into the new data model 

• Topographic data acquisition in accordance with new instructions

• Development of new methods and processes for the maintenance of 
topographic data

• Creation of a network service for viewing topographic data

The project 

»MODERNISATION OF SPATIAL DATA 
INFRASTRUCTURE TO REDUCE RISKS 
AND IMPACTS OF FLOODS«.

Subproject TOPO – Topographic 
database

• GOALS:



INSPIRE themes 

included in TOPO database



• Creation of Data Quality model harmonised with INSPIRE

• New feature type catalogue

• Prepared rules for data capturing

• Topographic data acquisition in accordance with new instructions

• Quality control of captured data

• Development of new methods and processes for the maintenance of 
topographic data

• Creation of a network service for viewing topographic data

Topographic database

Quality issues:



Quality control of captured data



• National commission for Standardisation of Geographical names

• Commission must issue an opinion for each change  in RGN and names in 
other data sets (spatial units)

• Elimination of duplicated names

• Standardises names at scales 1:1mio, 1:250.00

• Toponomastic examination for GN at 1:50.000 level

Register 

Of

Geographical

Names



Real Estate Data Dets

Land cadastre Building cadastre

Register of real estates

Cadastre of public
infrastructure

Real estate evaluation
data

Register of spatial units

Cadastre of public
infrastructure



VALUATION OFFICE IS RESPONSIBLE FOR:

- Sales data registration, their improvement and 
quality

- Monitoring and reporting the Real Property Market

- General valuation every 4 years: model designing, 
model calibration, notification, appeal process, 
finally calculation of all property in Real Property 
data Register Consolidation of valuation models 
with all 211 municipalities

- Value Indexation every year 



MASS REAL ESTATE VALUATION OFFICE



Land cadastre:
primary and the oldest data set

• Couple years ago we implemented 
a project for upgrading data in 
land cadastre.

• The analysis of the land cadastre 
data was carried out before the
project start (9,5 mio of cadastre 
points; 5,5 mio land parcels)

• The need for Improvement of land 
cadastre point data (coord. in 
different CS), edit the topography 
of individual land parcels and the 
topology between different 
cadastral municipalities.

Statistics:
5 599 321 parcels /attribute database
5 597 760 parcels /graphic database
13 497 924 LC points
4 091 725 defined LC borders



Nearly 300.000 
discrepancies 

in data 



The arrangement (preparation) of data for

location improvement land cadastre
1. Scanning of archieve data
2. Conversion of old codes for land use into LUB* 
3. Elimination of errors in the data
4. Numbering of breaking point in graphic data
5. Transformation of elaborates (studies)
6. Annual transcript database of points and arranged borders

1. Scanning 2. Conversion

4. Numbering of

breaking points

Location

improvement

Arranged data
(local)

5.Transformation of elaborates

6. Annual transcript database of points

3. Elimination of

errors

Arranged data
(local)



1. Scanning of archieve of LC: 



Measures to improve DQ

• Assurance of quality data in the procedures 
of real estate recording

• Controls are set down for recording a new 
property and for updating existing property

• Internal intranet application for data quality 
testing with included 67 types of possible 
errors updated on daily basis

• Branch offices have to plan and report on 
troubleshooting every three month



Data quality control

59 controls
67 error types



Buildnig cadastre + REN
1177926 buildings

1851154 building parts)

Building Cadaster is a basic data set 
on buildings and is linked to the land 
cadaster and land registry

Record in BC is the basis for land 
registration

• Simplification of data management and quality upgrades of data (buildings and parts)
• Optical sensing of lidar recordings with an automated process of new or changed

buildings .
• Reporting of the owners to geodetic Inspection



Register of Spatial Units

Provides data on addresses and other spatial definitions. 

Provides data for the central national registers like the Central 

Population Register, the Slovene Business Register, the Register of 

Taxpayers and many other official data and data sets
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523 363 house numbers

10 060 streets

6029 settlements

210municipalities

58administrative units

2.695cadastral communes

17.352spatial areas

3.378voting units (parliament elections)

3.461 voting units (local elections)

465postal districts

808school localities

1.270communities (local, village and city district)

12statistical regions



Administrative procedures for DQ 
assurance

• Simplifying procedures for recording real estate in 
cadastres

• Obligation of arranging real estate data in cadastres 
before getting the house number 

• Procedures for registration of permanent residence 
and place of business

• Owners in real estate databases from CRP and CBR
• Connecting data from cadastres with data in Land 

registry



Cadastre of public infrastructure



1. TRAFIC INFRASTRUCTURE
(roads, railways, airports, harbours)

2. ENERGY INFRASTRUCTURE 
(power lines, gas supply, heat supply, pipelines)

3. MUNICIPAL INFRASTRUCTURE 
(water supply, sewage system)

4. WATER INFRASTRUCTURE

5. TELECOMMUNICATION NETWORKS

From the year 2006, systematic gathering od data 
(state, municiopalities,  



Statstics - CPI
Type Number of objects Length [km]

Roads 138.122 50.660

Railways 7.545 2.495

Airports 130 -

Ports 1.095 -

cableways 323 21

Electricity 1.831.337 47.479

Natural gas 492.315 5.895

Thermal energy 74.140 1.061

Petroleum products 218 -

Water distribution system 1.120.664 26.818

Sewage system 872.610 10.633

Waste management 4.498 -

Water infrastructure 10.491 63

Electronic communications 2.886.282 66.837

TOGETHER 7.440.041 211.968



1. Permanent positional controls of data (field 
measurements)

2. Topological controls (consistency, distance between 
objects)

3. Software with formal, logical and other controls

4. Code lists harmonised with other data providers

5. Controls and links with other databases 

6. Analyse of positional accuracy of objects in CPI (few 
municipalities, field measurements...  update of 
software, capturing rules, and classes of attributes)



Linking different data sets

• Core data sets – links 

through web services 

established

• Importing data from 

different data sources

• Same object types in 

different data sets 



Harmonization of data in different datasets

Building cadastre Topographic database

3D representation of the object

• Same objects in 
different data sets

• Capture rules

• Changes in feature 
catalogues

• New procedures for 
updating

• Capturing and 
storing only once



Geoportal

One entry point 
for spatial data, 
metadata, 
services, glossary

Metadata

Extended INSPIRE 
profile
(harvesting, 
national open data 
portal)

Services

National services

INSPIRE services

ELF services

INSPIRE

SMA – national
contact point

Open data

Free download of 
open data

Applications

Viewers, data 
download, 
changing data, 
calculating…
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Monitoring

performance

availablity



The end



irena.azman@gov.si


