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1. National (government) topographic 
and cadastral mapping in Hungary 

National mapping (civilian): Summary of F¥MIôs 
Activities for ICA Report (2011-2015) 

Hungarian Geodetic Control Networks 

Uniform National Horizontal Network (EOVA) 

The EOVA is based on the Hungarian Datum 1972 (HD72), where the network orientation was 
provided by 40 Laplace-points and the scale was maintained by 23 EDM lines.  

Parameters connecting the Hungarian control network to the ETRS89 and ED-87 systems have been 
established and being maintained. 

In order to provide a high order scale a 864 meter length Standard Baseline at GºdºllƉ (situated about 
30 km from Budapest) has been measured in 1987 with Vªisªlª interferometric method and Kern 
Mekometer in co-operation with the Finnish Geodetic Institute. The re-measurement in 1999 proved 
its high stability. The baseline with 5 pillars was accredited for EDM calibrations for national and 
international use. 

The EOVA network (Fig. 1) consists of: 

163 sites of 1st order (146 points within Hungary and 17 points in the neighbouring countries),  

1925 sites of 3rd order, 

4189 sites of principal 4th order, 

43542 sites of 4th order, 

The 1st, 3rd and principal 4th order sites have 6664 orientation sites. 3666 orientation sites have co-
ordinates. 

 

Fig. 1 Sites of the 1st order Uniform National Horizontal Network 
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An EOVA Database - created and operated by F¥MI - contains position and descriptive data of the 
horizontal control sites (1st, 3rd and 4th order) as well as their sketching. The database contains the site 
number, the vertical and horizontal site co-ordinates in the EOV and old projection systems, the 
location of the sites (county, settlement, sheet number), the sketch of approach, the date of 
measurement and site checking actions (Fig. 2). 

 

Fig. 2 Sample printout from EOVA Database 

The military mapping agency is responsible for the preservation of the points of military geodetic 
orientation network as well as execution of the tasks related to its maintenance or accidental 
replacement of points. 

Uniform National Height System (EOMA) 

The EOMA has normal heights referring to the Kronstadt datum point. The national datum point is 
Nadap with height in the EOMA system H=173,1638 above Baltic Sea level; (H= 173,8385 above the 
Adriatic Sea level, in which the height system of Hungary was given earlier.) (Fig. 3).  

EOMA consists of: 

1. 41 principal fundamental benchmarks (16 established on rock, others are deep-drilled 
benchmarks situated in sedimentary area), 

2. 819 of 1st order special benchmarks based in 3-5.5 m deep monumentation, 
3. 454 of 2nd order special benchmarks based in 3-5.5 m deep monumentation, 
4. 11 of 3rd order special benchmarks based in 3-5.5 m deep monumentation, 
5. 4150 sites of 1st order, 
6. 5744 sites of 2nd order, 
7. 10083 sites of 3rd order (GPS/geoid technique for the replacement of the classical 3rd order 

levelling was used since 2000), 
8. about 1100 points along the 1st order levelling lines with repeated measurements to study the 

surface height variations, 
9. 6655 sites of Bendefy system which is though part of Baltic system EOMA does not have these 

sites, 
10. 23 connecting levelling lines to the neighbouring countries. 
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Fig. 3 Sketch map of the 1st order Unified National Vertical Network (EOMA) 

 

Hungary joined UELN (United European Levelling Network) in 1994, submitting levelling data 
connecting selected primary benchmarks. The sequential adjustments of the UELN network proved 
that EOMA is one of the best quality national levelling network in Europe. Our fundamental levelling 
site, Nadap, has been proposed and selected in 2007 as one of the 13 European datum point of the 
newly defined EVRS2007 European height reference system. Hungary contributed to EUREF's EUVN 
Densification Action, measuring and submitting high quality GPS and levelling measurements at 20 
selected stations. 

An efficient technique has been elaborated at F¥MI for the replacement of the 3rd order levelling with 
GPS measurements and geoid information. This technique was successfully applied in the practice for 
the completion of the EOMA 3rd order network in the Transdanubian region in 2000-2005. This work 
is being continued to provide levelling benchmarks to all Hungarian settlements, which are not yet 
included into the previous EOMA realizations.  

The re-levelling of the EOMA 1st order lines has been started in 2007 at the NE part of the country. 
The whole re-levelling is planned to complete by 2011. 

Preparations for the EOMA modernization also has been started, where the vertical control network is 
being prepared to better serve and exploit the needs and capabilities of the modern, satellite positioning 
techniques. Plans for an integrated network are being elaborated, where all physical (levelling, 
gravimetry) and geometric (GNSS, InSAR) techniques are represented and will provide the long term 
means of the national geodetic control. 

The EOMA database was also created and is operated by F¥MI and involves the following 
information (Fig. 4) about the levelling control sites (1st, 2nd and 3rd order): site number, vertical 
coordinates, site location (county, settlement, and sheet number), date(s) of measurement and site 
inspection(s), scanned site sketch and description. 
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Fig. 4 Sample printout from the EOMA Database 

National GPS Network (OGPSH) 

The F¥MI Satellite Geodetic Observatory (F¥MI SGO) is responsible for all geodetic GPS 
developments (techniques and networks) in Hungary. The F¥MI SGO maintains and operates the 
Hungarian GPS Geodynamic Reference Network (HGRN), the national GPS network (OGPSH) and 
the Hungarian Active GNSS network.  

The 'more classical, stone-monumented' OGPSH network is being built-up from the following 
components: 

1. Hungarian part of the EUREF/ETRS89 Network: 9 sites (1991 and re-established in 2007), 
2. OGPSH frame network: 23 sites (re-measured periodically) 
3. the OGPSH network: 1089 sites (measured 1995-97), see (Fig. 5) and (Fig. 7) 

The coordinates of the OGPSH sites are available in the ETRS89 (ETRF2000 epoch 2007.4) reference 
system, as well as in the EOV projection system for mapping purposes.  
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EUREF site (1991) 
Frame network site (1991) 
OGPSH 1

st
  phase (1995) 

OGPSH 2
nd
 phase (1996) 

OGPSH 3
rd
 phase (1997) 0 km 50 km 100 km 

 

Fig. 5 Sites of the National GPS Network (OGPSH), Hungary 

 

An OGPSH Database was created and is operated by F¥MI. The database contains the most 
important data of the GPS control sites as site identifier, the EUREF and the EOV vertical and 
horizontal co-ordinates as well as the site location (county, settlement and sheet number), site-access 
description and scanned site sketch. 

The superior accuracy of the OGPSH allows the analysis of the traditional EOVA network. A 
comparison and analysis have been performed using a simplified 7-parameter Helmert transformation. 
The horizontal residuals after transformation are shown in (Fig. 6). The maximal residuals are about 0.5 
meters at the edge of the network. 

In order to better serve the surveyors and avoid misuse or misinterpretation of the ETRS89/EOV 
transformation software tools were made available to perform the cm-accuracy transformation. The 
free EHT software uses local 7-parameter transformation and may be used for post-processing. A new 
version of the software has been prepared and may be downloaded from the GNSSNET server 
(www.gnssnet.hu/downloads/EHT4.1_Setup.exe), where the latest geoid has been built in resulting improved 
reliability for the transformed height component. The VITEL solution is designed for real-time 
applications and available for a nominal fee. The software and the integrated database may built in the 
rover GNSS receivers and provide cm-accuracy transformed coordinates in our national EOV system. 

 

http://www.gnssnet.hu/downloads/EHT30Setup-2007.exe
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Fig. 6 Horizontal transformation residuals at the OGPSH sites 
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OGPSH PONTLEĊRćS 2007 

A h§l·zat pontos²tott elhelyez®s®vel az ETRS89/ETRF00 vonatkoz§si 
rendszerben 

GPS SITE DESCRIPTION FORM 2007 

Updated ETRS89/ETRF00 reference frame realization 

A pont EOV sz§ma: 04-1115 

EOV identifier: 

Telep¿l®s: Hegyszentm§rton 

Settlement: 

Kiv§lasztotta: Paulik S§ndor, 1997  

Selected by: 

A pont jellege: HP  

Type of the site: 

Pontv®delem:  

Safety construction: 

Special information:  

 

ETRF00(R05) X= 42300079,291 Y= 2381675,815 Z= 4556995,642 

ETRF00(R05) 
WGS84 

46-53-28.4104 10-6-2.3514 h= 215,899 

EOV y= 555501,39 x= 22270,24 HGPS= 171,24 

Megkºzel²t®si le²r§s (Approach description) 

Hegyszentm§rton templom§t·l a temetŖ fel® DK ir§nyba haladva, 2.3 km ut§n 
tal§lhat· a pont, az ¼t mellett 7 m®terre, a 47-es sz§m¼ villanyoszlop kºzel®ben. 

 

 

 

 

 

 

 

(The GPS site  

 

Megkºzel²t®si t®rk®p  

1 : 200 000 

scale map for approach 

Helysz²nrajz 

Site sketch 

 

 

Fig. 7 Sample description form of the OGPSH network sites 

  



HUNGARIAN NATIONAL REPORT 2011ï2015 

 

 12 

The Hungarian Active GNSS Network (GNSSnet.hu)  

The Hungarian GNSS reference station infrastructure and services have been established by the 
GNSS Service Centre (GSC) of the Institute of Geodesy, Cartography and Remote Sensing 
(F¥MI). The network consists of 35 Hungarian GNSS stations. In addition to these, observation 
data of 19 stations from the neighbouring countries is collected and processed in real time to 
provide nationwide homogeneous coverage with cm-accuracy services. The average inter-station 
distance is less than 60 km, enabling accurate modelling of distance-dependent errors like 
ionosphere, troposphere and orbits. All of the Hungarian stations and most of the integrated 
external sites are equipped with state-of-the-art GPS+GLONASS hybrid sensors and individually 
calibrated choke-ring antennas. Seven units are also Galileo ready. 

The GNSS Service Centre uses the GNSMART network RTK software package (Geo++ 
GmbH) to provide reference data for both real-time and postprocessing applications.  

Real-time data is provided via the Ntrip protocol in various formats: 

1. single station DGNSS data in RTCM 2.1 and RTCM 3.0 formats, 
2. single station RTK data in RTCM 2.3, RTCM 3.0 and CMR formats, 
3. network RTK data in RTCM 2.3, RTCM 3.1 and CMR formats. 

All major network RTK concepts (PRS, FKP and MAC) are supported. 

RINEX and virtual RINEX data is provided for post-processing via the GSC website in RINEX 
version 2.11 format.  

Since January 2013 we are running a new service (autopostGNSS) supporting users who want to 
run the post-processing of their own field measurements in our dedicated server using the 
SSRPOST module of GNSMART. 

 

Fig 8 The Hungarian Active GNSS Network ï GNSSnet.hu 
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GNSSnet.hu reference station coordinates are determined in ETRF2000 reference frame. 
Transformation to the Hungarian local grid (EOV) is supported in both real-time and post-
processing mode. A new online transformation service (EHT) is provided at the GSC website 
and a significantly improved real-time version (VITEL) is available for most receiver brands as an 
extension of the RTK rover receiversõ controller software. The transmission of transformation 
information via RTCM messages is also supported.  

The GSC concentrates its efforts on service quality improvements. Besides the automatic quality 
control of the GNSMART software the GSC developed a number of real-time and post-
processing quality monitoring tools for both internal use and information dissemination to the 
clients. The current status of the service can be monitored online via the GSC website: 
http://www.gnssnet.hu. A special monitoring tool has been developed for mobile phones. This 
enables users working on field to judge whether the system performs according to expectations. 

Integrated Geodetic Network (INGA) 

In 2008 F¥MI, in agreement with the academic institutions initiated the realization of the Integrated 
Geodetic Network, called INGA. At the INGA benchmarks GPS, levelling and gravimetric measurements 
are performed and their coordinates are expressed in all geodetic reference frames available in Hungary 
(EOV, ETRS89, EOMA). The points are primarily selected from levelling benchmarks, where 
undisturbed GNSS measurement is possible. The MGGA (National GPS Geodynamic Network) sites 
are part of INGA by default and also the suitable markers of the Hungarian Gravity Base Network are 
incorporated. New markers are only installed where the network geometry could be guaranteed from 
existing sites. The INGA site separation is about 15-20 km, the country will be covered by some 1000 
benchmarks. The INGA sites will have enhanced physical and legal protection to ensure the long term 
existence of the network and the represented reference frames. This work was started in 2007 at the NE 
part of Hungary and by 2014 the network establishment had been completed east from river Danube. 
Further continuation of the network realization is pending.  

The GPS/levelling information at the INGA sites is used to create the Hungarian Height 
Reference Surface (HRS), which is the reference of the heights measured by GNSS. This HRS is 
embedded into the RTK GNSS receivers and provides direct access to physical heights through 
field GNSS measurements. Additionally an online transformation tool (EHT) is made available 
for the users to transform the ETRS89 3D coordinates into the national physical height system, 
EOV.  

State Boundary Surveys 

The total length of Hungaryõs boundary lines with seven neighbouring countries is over 2200 km. 
On these lines more than 50 000 corner points can be found, which are recorded in different co-
ordinate and map systems (4 types) that were valid at the time of the peace treaties. The state 
boundary survey is performed by the Division of State Boundary Survey of F¥MI. The roles of 
the Division are the followings:  

1. tasks of surveying, updating and maintaining the state borders coordinated by the Police 
(Ministry for Home Affairs),  

2. production of detailed technical summaries in boundary documents for jobs 
accomplished with the experts of the neighbouring countries and approved by competent 
authorities,  
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3. tasks concerning the obligations of the owners of the border markers.  

The accurate technical border documentation edited by the Division, verified by international 
agreements and kept at F¥MI, contains the co-ordinates of the corner points and their 
descriptions. Thus, these serve as a technical (surveying) basis of any international contract 
related to the state boundaries.  

Besides the daily routine, the Division is responsible for a unified co-ordinate and map system 
covering the whole Hungarian state border and for regulations, which will meet the current 
demands and will be compatible with future surveying jobs in Hungary. 

 

Fig. 9 Hungarian-Slovakian-Ukrainian triplex state boundary mark 

Remote Sensing Activity in Hungary ï Scientific, Activities, 
Results and Applications  

The maintenance and updating of Hungarian Land Parcel 
Identification System (LPIS-Hu) 

Past decades justified the significance and advantages of a continuously evolving scientific and 
technological background of using remote sensing methods for agricultural purposes. The Land 
Parcel Identification System (LPIS-Hu) and Control with Remote Sensing (CwRS) play an 
important role in the system of the agricultural area-based payments in the EU Member States. 
The preceding R+D phase and the operational years of the National Crop Monitoring and 
Production Forecast program (NCMPF, 1997-2003) that had been carried out by F¥MI 
provided a good basis for the establishment of LPIS-Hu and CwRS. 

The LPIS-Hu (ôMePARõ in Hungarian) is one of the main ongoing activities of F¥MI 
Directorate of Agriculture and Rural Development (DARD) and its predecessors since 2002. 
After the establishment of the ortho-photo background and the GIS database of LPIS-Hu, the 
system was integrated into the Integrated Administration and Control System (IACS) as one of 
its main components, and it has been the basis of area-based agricultural subsidies since 2004. As 
a pillar of IACS, it provides geospatial and administrative support for the farmers during the 
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procedure of area-based subsidy applications, and for the IACS institutes during the 
administration and different control procedures. 

Basic data and thematic layers 

The system is based on physical blocks with natural boundaries (Fig.10), which was found to fit 
the most appropriately the countryõs agricultural utilization characteristics. In 2015, the entire 
territory of Hungary is covered by approximately 412 000 physical blocks, with an average size of 
22.5 ha. The base and background of the vector data are ortho-photos. Satellite images are also 
used during the updating process. About 180 000 farmers participate in the Single Area Payment 
Scheme (SAPS). In this framework, farmers indicate the agricultural parcels they use. 

The Community's agricultural policy puts an emphasis on efficient agro-environmental and rural 
development actions for sustainable development. Within these actions, farmers are compensated 
by subsidies if they obey certain restrictions and follow some technological instructions to protect 
environment. Beyond basic data, LPIS contains thematic layers contributing to the management 
of agri-environmental and rural development subsidies. These layers were established following 
the legal requirements and the needs of newly introduced subsidy schemes. Some of them are the 
Vulnerable Water Bases (since 2006), layers of various landscape features (since 2010), water 
protection buffer strips (since 2012). 

 

Fig 10 Illustration of the LPIS-Hu (MePAR) GIS database with orthophoto background  
(red ï block boundaries, cyan ï boundaries of ineligible areas) 

Systematic LPIS update, change management and quality assurance 

LPIS must be up-to-date as much as possible to efficiently support application and control 
process, which is achieved by three procedures. In the framework of four-year updating cycles, 
about one fourth to one third of the country is systematically updated every year. Clients 
(farmers) make requests for modification in case they notice difference between LPIS data and 
actual cultivation structure. Some modifications (called ôblock reviews ex officioõ) are made 
during processes carried out by the Paying Agency or by F¥MI ð for example, classical field 
checks or remote sensing controls. These review procedures are mainly carried out using ortho-
photos (see Fig.11), but high and very high resolution satellite images as well as field inspections 
also support decisions. 
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Failure of the LPIS in unambiguous localisation of each agricultural parcel induces risks of 
double declaration of land, whilst inadequate quantification of eligible area renders the cross-
checks ineffective in the identification of over-declarations by farmers, both involving financial 
risks for the EU Funds. Therefore the European Commission introduced a quality assurance 
framework, a series of tests assessing compliance with specified quality requirements. From 2010, 
execution of the LPIS test is compulsory for every Member State.  

  

Fig. 11 It is an example of review and change management of physical blocks. In the left hand side 
image the MePAR state of year 2010 (delimited on the basis of year 2007 ortho-photos), while on the 
right hand side image that of 2012 (delimited on 2011 ortho-photos) is seen. The reduction of eligible 

area is caused by road construction. 

Recent developments of LPIS 

F¥MI developed a workflow-driven GIS software that integrates ortho-photos, satellite images 
and vector data. This software supports the individual review of LPIS physical blocks and also 
the recording of changes. The most recent developments regarding the system cover the version 
update of the underlying PostgreSQL database and ESRI ArcGIS software and the distribution 
of spatial database into several repositories in order to improve performance. 

MePAR regularly undergoes important improvements following the regulatory changes and the 
findings of audits. The most spectacular development in the past years was the introduction of 
so-called MePAR Land Cover. It is a part of MePAR, uses its methodology and basic logic, and it 
was established using visual interpretation, but its thematic accuracy is much deeper, resulting in 
more detailed geographical delimitation (Fig. 12). In Hungary there is no other system with this 
resolution, accuracy and frequent update period, using visual interpretation and raster data as data 
source. MePAR Land Cover system primarily contains agricultural areas, subdivided by different 
land use (e.g. arable land, pastures and plantations). The categories even at the topmost level of 
hierarchy are defined on the basis of eligibility, and the category system is more detailed within 
eligible areas. The main purposes of MePAR Land Cover are to improve the efficiency of control 
of area-based subsidies, to provide statistical data for developing new agrarian strategies, to help 
the creation of new thematic layers and to help tracing agricultural changes. 

Currently the most active development of MePAR is connected to the reform of Common 
Agricultural Policy. It entered into force in the beginning of 2015, and it determines the trends of 
agricultural subsidies until 2020. It has been a hard work since 2014 to prepare all the necessary 
additional thematic layers that support the claim submission and the control process in the new 
framework. Beyond visual interpretation, automatic digital image processing methods ð including 
Object-based Image Analysis (OBIA) ð are incorporated. 
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Fig. 12 It is an illustration of the difference in the thematic accuracy between the óbase MePARô and 
the MePAR Land Cover. In the upper image ineligible areas are shaded with blue. In the lower image 
many different categories can be seen, for example: yellow ï arable land, light green ï pastures and 
meadows, red dots ï fruit plantations, brown lines ï vineyards, dark green ï forests and groups of 

trees, grey ï built infrastructure. 
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Area-based Subsidy Control with Remote Sensing (CwRS) 

The methodology and technology of the NCMPF can be used not only for information 
extraction at county and regional level, but also on agricultural parcel level to control agricultural 
subsidy claims with the use of satellite images.  

Since 2004, the EU accession, the Agricultural and Rural Development Agency (ARDA) is 
responsible for the administration and control of applications of area-based subsidies. Remote 
sensing control ran on the basis of Land Parcel Identification System (LPIS-Hu). The 
applications for area-based agricultural subsidies consist of alphanumerical and vector data. Since 
2008, subsidy claims can be submitted only electronically, via an Internet application. 

The control of selected claims is the role of F¥MI. The core task is actual remote sensing control 
using satellite images, called Computer-Assisted Photo-Interpretation (CAPI). The aim of CAPI 
is to answer three questions for every declared parcel: whether the declared crop can be observed 
in the parcel, whether the declared area is correct and whether the parcel complies with the 
standards of Good Agricultural and Environmental Conditions (GAEC). High resolution (HR) 
image time series are used to determine crops, while exact area measurement is done using 
current very high resolution (VHR) images (Fig. 13). Since 2013 two relating methodological 
improvements help CAPI. Firstly, using two VHRõs is very helpful in territories having variant 
crops with different growing seasons (Fig. 14). Secondly, stereo VHR provides altitudinal data. 
With the help of significantly different viewing angle the obstruction of clouds can be avoided 
and the nadir of high elements can be determined more precisely. 

 

Fig.13 It is an example of time series used in Computer-Assisted Photo Interpretation 
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 18/05/2013 17/07/2013 

 

Fig.14 Benefits of using two VHR images in one zone 

A: for GAEC check (weed on formerly inland water patch), 
B: if we cannot determine the strict border of parcels using only one image, and 

C: at narrow parcels where HR images cannot help at crop determination. 

 

In Hungary, most area-based subsidies consist of two parts: SAPS (Single Area Payment Scheme) 
and Top-Up (Complementary National Direct Payments) with somewhat different conditions. 
The definition of agricultural parcel and GAEC regulation has changed over years; in 2014 twelve 
standards were monitored. 

CAPI is carried out on several (18-30) graphic workstations, with a central database and 
automatic task distribution. The results of control are delivered to ARDA in digital form, 
containing tabular and geographical data. Since 2013 both the claim database and the result 
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database of remote sensing control are delivered using a newly developed interface between 
ARDA and F¥MI. ARDA carries out follow-up checks based on the control results before the 
final decision on the acceptance or rejection of a claim. The format and structure of control 
documents ð i.e. electronic database and vectors in GIS ð have also been improved to allow the 
most effective implementation of follow-up checks. The overview of the control procedure is 
shown in Fig. 15. 

In the EU system, the total number of submitted claims in Hungary are between 175 000 and 
200 000. Out of these, about 9 000 - 12 000 is controlled with remote sensing every year. This 
can be considered as a rather big sample as compared to other member states. The only feasible 
solution to carry out successful control of this amount of dossiers (4ð6%), within a very short 
period of time, is the use of remote sensing and GIS techniques for the majority of the claims.  

 

Fig.15 Basic elements of Area-based Subsidy Control with Remote Sensing 
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Remote Sensing Applications Supporting the National Ragweed 
Control Program 

Ragweed pollen-induced allergy has gradually become an important issue in Hungary. The 
number of people suffering from pollen allergy had been increasing so that there was an 
imperative need for a National Ragweed Control Program.  

The Ragweed Control Program has been operational since 2005. The introduction of four high-
tech components (RS+GPS+GIS+web) was inevitable to basically improve the traditional 
ground-based ragweed control system in Hungary. The remote sensing assessment covers the 
whole arable land and helps in the optimization of in situ measurements and their 
documentation. (Fig.16)  

 

 

Fig.16 Ragweed-infection in 2011 

 

Polarimetric radar and optical satellite data were used to identify ragweed infection in 
sunflower. Geometrical changes can be well identified by using polarimetric radar images 
(RADARSAT2, ALOS PALSAR) with different wavelengths (C-, L-band) and different 
polarizations (quad, dual). (Fig.17) 
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Fig.17 Ragweed-infected and ragweed-free sunflower parcels on optical and radar polarimetric 
images compared to photos taken on the spot 

F¥MI analysed agricultural damages in different croplands which result in structural changes. To 
develop and extend the present method is worthwhile as ragweed infection identification system 
is expeditious, objective and economical. The development of the system creates the possibility 
to identify the spread of ragweed infection in sunflower fields on larger areas and to forecast the 
following yearõs infection. 

Central Ragweed Information Server 

The Central Ragweed Information Server (CRIS) was developed in order to synchronize tasks 
among different authorities. The CRIS has been supporting the operative work from 2006. The 
ragweed risk maps produced by F¥MI are published in CRIS as input data for on-the-spot 
checks, which are exported to the dedicated integrated hand-held GIS-GPS equipment. The 
Server synchronizes 400-500 peopleõs work in the most critical period of July-September. 

The Ragweed Control Program primarily builds on the co-operation of land users. Spatial 
statistics of ragweed infection are available for the public in the form of electronic maps, via the 
web sites of F¥MI and MRD. The server provides multi-day trainings for users, and has 
undergone further major improvements, which were driven by the needs arising at different 
institutions participating in the program. (Fig. 18) 

 

Fig. 18 Eradication of ragweed and activities about ragweed infected parcels executed by different 
authorities in 2012 
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Development of Agricultural Risk Management System (MKR 
project) 

The objective of the MKR project is to support the setup of an information development which 
should meet all the requirements of a damage liability system entirely. Its accentuated aim is to 
level up services provided for stakeholders (individuals, enterprises, companies), to support 
administrational liabilities of contributors involved.  

According to its role in the project - in case of drought, waterlogs and floods - F¥MI is 
supposed to provide thematic maps of assessments of damages generated by remote sensing 
processes by using satellite data.  

These maps provide more detailed information about the areas damaged or affected. These 
analyses - as in most cases they are applicable to substitute on-the-spot checking - provide 
significant support in reconsideration of damage-relief applications. (Fig. 19)  

 

 

Fig. 19 On the spot checking of waterlog, 2013 

Drought monitoring  

The provision of quick, objective, reliable and homogenous information about development and 
impact of these kind of disasters is very imperative at local and regional scale. Remote sensing is 
an excellent tool for this purpose.  

After the waterlog descending at the beginning of year 2011, we had to face up to lack of 
precipitation (0.4 per cent of the average for that period of the year) ð in comparison to the 
annual yearly statistics. Monitoring of drought in August and November had been carried out by 
remote sensing (Fig. 20).  
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August 2011 November 2011 

 

 
Fig. 20 Amount of drought  

Waterlog monitoring 

Hungary experienced extreme amount of precipitation recently, affected mainly the croplands of 
the Great Hungarian Plain. According to the data received from OVF waterlog coverage reached 
its peak in April, 2013 and foreshown the eventuality of further damages in agricultural 
production.  

In the frame of MKR project (Development of Agricultural Risk Management System) FOMI 
started surveying waterlog by remote sensing. Evaluation of HR satellite images (IRS- 
Resourcesat2 LISS, SPOT5, Landsat TM7 and ETM8) has been carried out, classified the 
affected areas according to the categories below:  

open waterlog / flooded area   204 322 ha 

soil seriously affected by waterlog    26 096 ha 
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soil moderately affected by waterlog  10 3384 ha 

soil slightly affected by waterlog    21 7540 ha 

vegetation in water       170 548 ha 

Waterlog maps are constantly forwarded to other institutes involved in MKR project. (MVH, 
N£BIH, OVF, OMSZ, AKI). (Fig.21)  

 

 Fig.21 Waterlog map generated by evaluation of SPOT5, IRS LISS/AWiFS, Landsat TM7/8 optical 
satellite images acquired between 9/4/2013 - 1/5/2013 

Hungarian GIS Register of Vineyards (VINGIS) 

The Hungarian National Vineyard GIS 

In 2001 ð to fulfil EU and national professional requirements ð the Hungarian Ministry of 
Agriculture entrusted the Remote Sensing Centre of the Institute of Cartography Geodesy and 
Remote Sensing (F¥MI TK) with the development and maintenance of the Geographic 
Information System (GIS) supported Hungarian National Vineyard Register (VINGIS). 

VINGIS supports vineyard registration and serves as the basis for checking and supervising 
subsidy distribution of vineyard uprooting, planting and restructuring as well as allocating the 
subsidy paid on vineyard-basis. It has significant role in improving the quality production and 
market competitiveness, it assures the protection of the designated origin and takes action against 
adulteration of wine.  

Since 2005 for each restructuring claim and since 2006 for each uprooting claim individual orto-
photo based maps were printed using VINGIS. Beside cartographic information other technical 
data supporting the control were added to these documents. The experience of field inspectors 
show that without these individual VINGIS maps the accuracy of the on spot checks, and the 
identification of the target area could not be satisfactory. 

Since 2006 the http://www.vingis.hu website is available (Fig. 22). 

 

http://www.vingis.hu/
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Fig. 22 Vineyards on VINGIS web server 

 

The VINGIS web server provides opportunity for the controlling authorities to pre-filter 
incoming claims and to check specific key information related to subsidy claims. Currently 
VINGIS has about 450 personal users from the professional authorities and organizations such 
as Ministry of Agriculture, Agricultural and Rural Development Agency, Central Agricultural 
Office, Research Institute for Viticulture and Oenology, Land Offices, National Council of Wine 
Communities and all Wine Communities themselves.  

The eco-potential maps for vine-growing 

The analogue maps of eco-potential for wine-growing (the area suitability for wine production) ð 
see Fig. 23 ð were developed and maintained by the Research Institute for Viticulture and 
Oenology (SZBKI). The goal of mapping the suitability of wine-growing fields is to appoint the 
best areas for wine production.  
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Fig. 23 A map on ortho-photo background showing the classification of the areas for their suitability of 
wine-growing 

The digital integration of these maps into the VINGIS system was very useful for the 
administrators of vineyard communities in their daily work to draw the certificate of new 
plantation. It is also a requirement, because according to the law, subsidies can be paid for 
vineyards only if they are planted on areas suitable for wine production. 

This map shows the ecotops (basic units of wine-growing areas characterized with equal 
ecological marks ð i.e. essential descriptive data) contoured by polygons and appraised with 
numerical values. The maps linked to the attribute tables of the detailed features show the 
difference between the areas with different numerical values. The system ensures to define clearly 
the vineyards which ecotop they belong in. The corrected area of wine (registered ecotops) is one 
of the basic data of the submitted product descriptionsõ map insets. After the additions of 
previous years, currently 9 753 ecotops (440 368 ha) are included and published in the eco-
potential layer of the VINGIS. 

Designations of origin and geographical indications 

VINGIS has also become part of the system of protecting wines with designated origin and 
geographical indications. Regulations introduced a universal frame concerning different wine-
growing regions. This sort of classification uses product specification which consists of the name 
to be protected and the demarcation of the geographical area concerned (including lot numbers) 
documented by VINGIS. In the whole country wine with protected origin can be produced only 
from designated locations.  

The delimitation of the vineyard sites is important to evaluate the quality and the price of the 
wine. Displaying any kind of information on label concerning geographical origin is allowed if 
this information is validated by VINGIS. Each professional state and trade organisation is 
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VINGIS user therefore monitoring and supervising the wine market has become a real 
possibility.  

There are 5 wine-growing regions in Hungary having fully completed designations of origin and 
from 22 wine-growing regions geographical indication regulations were achieved. The drafting of 
product descriptions, which was the tasks of all member states, directed the attention to several 
problems the solution of which cannot be postponed, yet the whole wine-viticulture sector would 
benefit from the expected favourable results. 

The 40 year old suitability eco-potential maps receive a new form. As the result of the 
cartographic correction (the border of cadastre is corrected to ortho-photographs), it could be 
defined from each plantation if it is included in an area suitable for wine-growing. In some cases 
producers have a couple of years to initiate the inclusion of their plots to a wine-growing area and 
till this time these plantations are ranked provisionally at class II. 

The process of the deposition and the judgment of requests for community protection of the 
designation or geographic origin denomination of a wine are regulated by EU and national 
legislation. According to this, a VINGIS map must be attached to the request for product 
description. The law of wine defines that VINGIS is the suitable geoinformation system in 
conformity with the community regulation of the wine sector cadastre, which is the base of the 
payment of subsidies for vineyard uprooting, planting and restructuring, as well as of the 
cartographic control of the geographic delimitation of the wine production sites marked with 
geographic denomination under protection or protected designation of origin. 

One layer of the VINGIS map is called ôthe smaller geographic unitõ or ôvineyard siteõ which is 
approved to be marked. Its name should be written as it is defined in VINGIS. The map 
production process is regulated by the policy elaborated by F¥MI and HNT (National Council 
of Wine Communities). 

An electronic version of the map is deposed at the Ministry on a DVD to which the product 
description refers, together with the documentation containing its proclamation. In the document 
it is unambiguously defined which plantations belong to certain vineyard sites. The protected 
vineyard sites are also registered in the vineyard site maps of VINGIS (Fig. 24). 

Based on the orders F¥MI has delimited 1482 vineyard sites. Moreover it accomplished the 
overview maps and vineyard site maps of 37 product descriptions which were submitted to the 
Ministry of Rural Development. 30 of 36 pertain to ôprotected denomination of originõ product 
category and 7 of 37 have ôprotected geographical indicationõ product category. The new product 
descriptions were sent to the European Commission by the end of year 2011. From 2012 the 
modification claims of these product descriptions are being processed.  
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Fig. 24 The overview map inset of the Badacsony product description 

Environmental Land Monitoring  

Since 2001 F¥MI experts have continuously participated in activities of the land cover - related 
European Topic Centres, which form part of the background institutions of European 
Environment Agency (EEA): 

1. 2001-2006: European Topic Centre - Terrestrial Environment (ETC-TE) 
2. 2006-2010: European Topic Centre - Land Use and Spatial Information (ETC-LUSI) 
3. 2011-2014: European Topic Centre - Spatial Information and Analysis (ETC-SIA) 
4. 2015-: European Topic Centre ð Urban, land and soil systems (ETC-ULS) 

Experts of F¥MI, as core member of the consortium forming the Topic Centres, have played 
key role in coordinating the preparation and the quality control (verification) of the pan-
European land cover databases (CLC2000, CLC2006, CLC2012, GIO High Resolution Layers), 
as well as in training the experts of the participating 39 countries. Additional connected tasks 
include methodological development, testing, evaluation and assessment of applications and 
indicators; furthermore participation in the elaboration of the INSPIRE Data Specification on 
Land Cover. From 2015, our work in the European Topic Centre continues within the confines 
of ETC - Urban, Land and Soil Systems (ETC-ULS). 

In the framework of European COPERNICUS Programme, the GIO-land project was 
accomplished in 2014. Major tasks of the project were the production of CORINE land cover 
database for 2012 (CLC2012) and mapping of CLC changes between 2006 and 2012. As a new 
component, 5 High Resolution Layers (GIO-HRLs) covering all Europe were produced. 
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Fig 25 Results of GIO-land Hungary projects around the city of Sz®kesfeh®rv§r - CLC2012 polygons 
and the GIO high resolution land cover layers 

F¥MI experts participated in the GIO land program in two ways: 

1. National activities 
1. As an EEA member state, Hungary has produced the CLC2012 and CLC-Change (2006-

2012) databases within the frames of GIO-Hungary project . These datasets will be 
integrated into the common pan-European CLC databases. Furthermore, verification and 
enhancement of the GIO-HRLs for Hungary were carried out. The final products are 
disseminated at national level by F¥MI. 

2. Related to CLC mapping, a research project was carried out to develop methodology for 
automatic detection of significant portion of the CLC changes, funded by the Hungarian 
"Kutat§si ®s Technol·giai Innov§ci·s Alap" (application number URKUT_10-1-2011-
0022), 

3. Pan-European activities 
1. As member of the European Topic Centre - Spatial Information and Analysis (ETC-SIA) 

F¥MI was involved in the preparation, technical coordination and quality 
control/assurance of the CLC mapping project in the 39 participating European 
countries. This included among others methodological development (including creation 
of the CLC2012 Support Package software), training and verification. 

2. F¥MI took part in the validation of other GIO-land products (e.g. Urban Atlas). 
3. F¥MI participated in analyses based on the above-mentioned databases (testing of the 

Urban sprawl and High Nature Value indicators; development of Imperviousness change 
indicator). 
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Besides the above mentioned projects, we actively participate in long-term strategic development 
and planning of land monitoring in Europe, within the scope of FP7 HELM project (2011- 2013) 
and the EAGLE (Eionet Action Group on Land Monitoring in Europe) working group. 

Participation in projects related to land monitoring 

FP7 Geoland2 project (2010-2012) 

The FP7 project GEOLAND2 aimed to work out robust specifications and methodology for the 
operational production of the five HR layers, together with the update of the CORINE land 
cover database for Europe. The project was carried out in the context of GMES, a initiative of 
the European Commission, which aims to build up a European capacity for Global Monitoring 
of Environment and Security. The European Land Monitoring Service (EUROLAND) addresses 
the local (i.e. the Urban Atlas) and the continental component (i.e. high spatial resolution, wall-
to-wall land cover parameters and land cover change) of the Land Monitoring Core Service 
(LMCS). 

1. Local Component: The Urban Atlas generates VHR geo-information on land use for 
important European urban agglomerations. Its main objective is to support the Urban 
Audit of DG Regional Policy. 

2. Continental Component: EUROLAND developed 5 High Resolution Layers and HR 
change layer at pixel based level with information on impervious areas, forests, grasslands, 
wetlands and small water bodies. The continental component is complemented by 
statistical area frame sampling (SATChMO) using VHR imagery. It is aimed to better 
understand the reasons for change across European regions and to support the validation 
of continental monitoring approaches in Europe and Africa. 

F¥MI experts participated in methodology development and validation activities for the 
validation of 5 GMES High Resolution layers, Urban Atlas and Satchmo products. 

Harmonised European Land Monitoring (FP7 HELM) (2011- 2013) 

The aim of the FP7 HELM project (2011- 2013) was the improvement of the European land 
monitoring concept. FP7-HELM project realizes a network of authorities concerned with land 
monitoring across Europe. Its aim is to initiate a move to increase the maturity of European land 
monitoring along five sequential steps: (1) mutual interest in achieving reciprocal knowledge, (2) 
shared visions and planning for the future, (3) joint activities by taking on tasks collectively, (4) 
alignment of national systems involving the mutual adaptation of data interpretation methods and 
of the timing of data gathering, (5) lasting integration and combining data across all 
administrative levels. 

F¥MI was part of the core team of the consortium, participated in six workshops, and were 
responsible for the tasks of collecting information about operational commonalities and 
differences of European land monitoring systems, defining ways to improve the synchronisation 
of data gathering and collection of criteria for a common European land cover data model. 

EAGLE (Eionet Action Group on Land Monitoring in Europe) Working Group 
(2010 - today) 

The EAGLE group (Eionet Action Group on Land monitoring in Europe) was set up in 2009 by 
members of EIONET NRCs on land cover as a response to the growing need to discuss 
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solutions for a better integration and harmonization of national mapping activities with European 
land monitoring initiatives (i.e. CLC) at technical level, independently from any political or 
industry preferences, following the concept of a bottom-up approach. EAGLEõs objective is to 
elaborate a future-oriented conceptual solution that supports a European information capacity 
for land monitoring built on existing or future national data sources. By 2013, the group has 
worked out the EAGLE matrix, a tool for semantic decomposition and comparison of 
nomenclatures and the EAGLE UML model for collection of land monitoring data on 
voluntarily basis. Proof of concept testing of the elaborated concept is being carried our starting 
from 2014, within the frame of EEAõs GIO funds. F¥MI experts have played a key role in 
matrix development, the presentation of the concept on several forums and in the ongoing 
testing. 

GMES (COPERNICUS) Land Monitoring Core Service Implementation Group 

This group, including 7 permanent experts (EEA, DGs and the member states) had the main task 
to supervise and validate the implementation of the GMES (Global Monitoring for Environment 
and Security). The main activity in 2010 was the preparation for GMES Initial Operations (GIO, 
2011-13). Two current projects with high importance - Urban Atlas and geoland2 - were also 
closely monitored by the Group. The Group had regular meetings in Brussels. A F¥MI expert 
participated in the work of the group, which has closed its operation in December 2010. 

INSPIRE Initiative 

A F¥MI expert, nominated as EEA-EIONET representative participated in the work of òTWG 
òLand Coveró, which was one of the 19 new Thematic Working Groups to discuss INSPIRE 
Annex II & III themes. Three meetings and several teleconferences were organized in 2011 - 
2012. The F¥MI expert contributed to data quality and metadata chapters and issues relating to 
the work of the European Environment Agency (EEA). 

GMES in-situ coordination (FP7 GISC) 

GMES in-situ coordination (GISC), a FP7 funded project, started in the European Environment 
Agency in January 2010 and ended on 31 October 2013. Aims of the project were to develop 
innovative and sustainable frames and an adequate management system for in-situ data access. 
Main task of F¥MI was to provide comments on in-situ data and infrastructure requirements. 

Photogrammetry 

F¥MI started its operation as a smaller photogrammetry working group within the framework of 
the Building Monitoring System project in 2013. The five member group was a reorganization 
and reunion of the facilities (e.g. human resources, hardware and software) that had already 
existed for several decades in F¥MI.  

F¥MI is able to perform any kind of task pertaining to aerial remote sensing, such as generating 
digital relief data (digital terrain models, digital surface models) by automatic, semi-automatic or 
manual stereo photogrammetric processes, manual stereo editing, 3D technical analysis, digital 
raster data processing and ortophoto production. 
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Building Monitoring System project 

F¥MI took part in creating the project on building monitoring (accepted by the Electronic 
Public Administration Operational Programme and financed by the European Regional 
Development Fund and by the national central budget), which includes automatic classification 
of buildings from remote sensed data in cooperation with other (e.g. height) data. The goal of the 
project was to support the authorities by remote sensing data to sort out the results of illegal 
construction activities or buildings that are out of the building permits. 

 

In this project the photogrammetric tasks were the generation of digital surface model (DSM) for 
the whole country in EOTR M=1:10 000 scale, using digital frame aerial photos made in the last 
four years, the production of the so called DSM orthophoto coverage and the difference model 
(normalized DSM) by using the DSM and the existing digital terrain model (DTM). The results 
were used for object-based image analysis (OBIA) executed on orthophotos. On the basis of the 
cadastral data, the orthophotos and the building coverage differences authorities can take 
appropriate actions.  

 

Fig. 26 Digital surface model (DSM), shaded and colorized relief 
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Fig. 27 Digital surface model (DSM), shaded and colorized relief 

 

 
Fig. 28 Digital surface model (DSM), Colorized point-cloud 
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Fig. 29 Difference-model 

The CAP reform 

Since 2014, F¥MI has been involved in the CAP reform. The main project is the production of 
the CAP-DTM by manual stereo editing, by using stereo-photogrammetric workstations and 
oriented digital aerial photos. It is necessary to assure that the digital orthophotos for the yearly 
update of LPIS should meet the M=1: 5000 topographic scale precision criteria as prescribed by 
the JRC for 2015.  

Additionally, F¥MI provides the photogrammetric support of CAP. Greening that means the 
generation of the new digital surface models and the production of the difference-models in 
accordance with the aims of the CAP reform.  

  

Fig.30 Stereo-photogrammetric workstations (active and passive systems) 

Bundle block adjustment and transformation of stereo satellite 
imagery 

According to our proposal to investigate the applicability of stereo satellite imagery, the Joint 
Research Centre (JRC) ordered stereo satellite imagery covering one site and provided to us.  
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Fig. 31 Block scheme and ground control point layout 

Our aim was refining the geopositional accuracy of VHR satellite imagery with the methods of 
photogrammetry, utilizing the more precise and consistent solution of bundle block adjustment 
instead of single image transformations. Connecting overlapping areas with tie points as a 
fundamental rule of bundle block adjustment and selecting the sufficient, minimal number of 
ground control points. The result of the adjustment is the corrected RPC (rational polynomial 
coefficients) model.  

Based on our investigations we can state that satellite imagery block adjustment is possible, 
required accuracy can be achieved processing stereo satellite imagery. Based on this method the 
number of ground control points can be greatly reduced. The refined RPC metadata can be 
generated, imagery can be loaded to other applications with these refined metadata for further 
stereo processing and necessary precision can be achieved. 

Quality control of orthoimage production processes 

F¥MI is actively involved in the control of aerial mapping processes in close connection with the 
Land Parcel Identification System (scheduled renewal, client side and ex officio revision requests) 
and area based subsidies control operations with remote sensing (T§MELL, CwRS). The 
orthoimage production process is constantly monitored from flight planning to the final 
orthophoto product. In each phase of the production various quality checks are carried out to 
ensure that professional standards are kept. Contact with the subcontractor is continuous till the 
final products are delivered. Checking of flight plan and the aerial triangulation is mandatory 
before further processing. An addition to the existing HUN-DEM is also executed in these 
campaigns, checking of updated digital terrain model tiles in stereo is also important to ensure the 
desired final orthoimage quality. Image radiometry is also checked locally and globally and 
geometric inspections are made. Independent check points are measured to check overall 
geopositional accuracy. These experiences are recorded and published in the final report.  
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In the recent years airborne digital sensor systems were used (Vexcel Ultracam D, Ultracam X, 
Ultracam XP) for aerial mapping tasks and the NIR band was also recorded. Flight dates are 
chosen according to the LPIS campaigns in each year, which provides a full coverage of the 
country in a four year cycle. From 2012 digital aerial images were archived in a 16 bit per channel 
format also which could be beneficial for sophisticated analytical algorithms. Flying heights varies 
according to the terrain relief. The image processing workflow is carried out in digital 
photogrammetric software environments. For the production of the orthophotos we applied the 
experiences of the technology of MADOP 2000 and 2005. The orthophotos were created on the 
base of orientation elements resulted from the aerial triangulation and on the base of HUN-
DEM.  

 

 

Fig. 32 Orthophoto coverage for the years 2011-2014 

 

The time periods of aerial data acquisition of the years 2011-2014 (see Fig.32):  

1. 11th August ð 19th October 2011; 
2. 19th August ð 25th August 2012; 
3. 13th June ð 4th July 2013. 
4. 21st May ð 10th June 2014  

The orthophotos are geo-referenced with high accuracy in the Unified National Projection 
System of Hungary, the GSD is 0.4 m, RGB and CIR orthophoto tiles are available as 8 bit per 
channel data. 

The frames of aerial photos, the orientation elements of the frames, the high resolution and 
quality checked orthophotos were archived and are available for end-users of several professions. 
The orthophotos can serve as common spatial reference for the Hungarian GIS and RS systems.  

The digital orthophotos are suitable for several applications, such as 

1. Creation Hungarian Land Parcel Identification System, 
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2. Topographic mapping,  
3. Recording of statement of several agricultural plants, 
4. Establishing of land use categories, 
5. Delineation of wastelands, 
6. Surveying of soil map contents, 
7. Delineation of soil erosion areas, 
8. Mapping of inland waters, 
9. Regional planning, 
10. Archaeology, 
11. Forest inventory, management etc. 

Additional tasks and support 

Based on existing imagery, individual checking task, it is also possible to support officials or 
authorities. Stereo measurements and technical inspections can easily reveal the conditions 
existed at the time of image acquisition and can provide relevant support. Several in-house tasks 
were supported by stereo measurements where traditional orthoimagery inspections were not 
enough. 

Development of Supplying Online Data 2011-2015 

Geoshop.hu, the geoportal service of F¥MI 

Geoshop.hu is the geoportal service of F¥MIõs map databases that was launched in early 2011, 
after the project had been executed by the support of Central Hungarian Operative Programme 
of New Hungary Development Plan. 

Geoshop.hu meets the requirements of data servicing of the structure and content indicated in 
the Directive No. 2007/2/EC (INSPIRE) on the implementation of spatial data infrastructure. 
F¥MI operates this service through online webshop, providing access to available spatial data for 
public administration, the economic sphere and also for the wide public through internet in a 
round-the-clock (0-24h) service. 

Between 2011-2013 geoshop.hu supplied map data only from the Central Hungarian Region 
(Budapest and Pest County), but since February 2013 this service (except one item) has been 
expanded to the complete territory of Hungary.  

Registration is required to submit an order; the payment is possible by bank transfer or by online 
credit card transaction. In the latter case the request is processed immediately and the data 
becomes available for download as soon as possible.  
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Fig. 33 Number of visitors and income value through the geoportal 

 

Geoshop.hu is ready to provide the following databases covering the whole territory of Hungary: 

1. Aerial photo 
2. Administrative boundary  
3. Cadastral Map with Land parcel and building (only from Budapest and Pest County) 
4. Contour line 
5. Elevation (Relief model) 
6. Geodetic control point 
7. Hungarian Gazetteer  
8. National Land Cover CLC50 
9. Ortophoto 
10. Topographic map (raster, vectorised) 

Digital aerial photo archive online service 

F¥MI has successfully completed the Digital Aerial Photograph Archive project founded by EU, 
on 30th June 2014. The project had been executed by the support of EKOP 2.A.2. In accordance 
with the Hungarian law the goal was to digitize the archive analogous films and organize them 
into a database. Additionally to allow their online access to public administration, authorities as 
well as to civil customers.  
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Fig. 34 Screenshot of ófentrol.huô website 

By the end of the project, F¥MI had finished scanning 15% of the aerial images of the aerial 
photo archive, considering their condition (the worst ones had priority), mainly from the period 
of 1959-1966. The metadata were recorded from the logbooks of the flights; then the 
photographic frame centres were digitized. To clean and scan the films, preparatory pressurized 
rooms were established. The scanning was performed with two Leica DSW 700 aerial film 
scanners. 

 


