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The paper presents Polish experiences of creating and implementing the Integrated
Administration and Control System. Particularly the article shows the basic modules of the system, the
Land Parcel Identification System (LPIS) and the use of digital orthophotomaps in the Integrated
Administration and Control System. The elements of IACS, which are important from the point of
view of land-surveying work, cartographic studies and land and buildings’ registers, are presented as
well.

1. Introduction

Polish accession into the European Union and its participation in the common agricultural policy
required adjusting Polish administration structures to European Union standards. Modernisation of Polish
farming during the period of integration with the European Union will mainly take place using the
financial means of the member states. That is why the EU gives strict conditions concerning the
placement of the funds devoted to developing Polish agriculture. In order to use the common agricultural
policy efficiently and in a complex way the member states had to create a relevant system of managing
the EU financial means and the control of their proper use. On the grounds of the Ordinance of the
Council of Europe from 27November 1992 and the Ordinance of the European Commission ffobm 23
December 1992 each European member state had to create the so called Integrated Administering and
Control System used to manage and control chosen European Union aid programmes.

The system was created and implemented in Poland as well and it concerns the whole area of the
country. It is primarily used to administer and control the direct subsidies for agriculture. Potentially each
farm is entitled to use the payments due to agricultural production. However, practically the aid means
may be used by a farm the area of which is bigger than 1ha and the land parcel which is entitled to
subsidies cannot be smaller than 0.1ha [Zarudzki and Zimnoch 2001].

Developing and implementing the system was charged to the Agency for Restructuring and
Modernisation of Agriculture (ARMA). The agency is a government institution, the main function of
which is supporting the activities serving the development of agriculture and rural areas.

Due to the creation of the Integrated Administration and Control System relevant legal regulations
were introduced in Poland. Those were two laws on the level of Parliamentary Acts, i.e. the lawfrom 18
December 2003 on direct subsidies for agricultural lands [Law ...2003a], and the law ffom 18
December 2003 on the national system of the register of producers, the register of farms and the
application forms for granting subsidies [Law ...2003b].

The aim of this study is a presentation of Polish experience on creating and implementing the
Integrated Administration and Control System. In particular it is a presentation of the basic modules of
the system, the Land Parcel Identification System (LPIS) and the use of a digital orthophotomap in the
Integrated Administration and Control System. The elements of IACS, which are important from the
point of view of land-surveying work, cartographic studies and land and buildings’ registers, are
presented as well.
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2. Basic assumptions of the Integrated Administration and Control System
The Integrated Administration and Control System (IACS) is a complex administration-
information system enabling efficient distribution, administration and control of the financial subsidies
transferred to Polish agricultural sector by the European Union. Implementing that system and its use
gives a guarantee that financial transactions from the European Fund for Agricultural Orientation and
Guarantee will be performed fairly and according to Polish and European Union law. The Integrated
Administration and Control System prevents creating incorrectness and possible abuse owing to the used
advanced mechanisms of register and control.
The Integrated Administration and Control System is comprised of the following elements:
¢ a computerised database which allows for entering data included in the subsidy
application forms for each farm,
¢ the Land Parcels Identification System (LPIS),
¢ a system of identification and registering animals allowing for current control and
verification of the incoming applications. The system includes those groups of animals
which are valid for payments. Currently a farmer may apply for a subsidy on behalf of
breeding cattle, sheep or goats. The identification is based on marking the animals,
entering them into the farm register and sending the information to the database.
¢ application forms for the programmes supporting rural areas, forest areas and animal
farming development,
¢ an integrated system of control enabling administrative supervision and field control.

The present study describes the chosen elements of the IACS, which are important from the point
of view of land-surveying work, cartographic studies and registers of land and buildings.

The computerised database contains information on each farm, of which the producer applied for a
subsidy. According to the requirements of IACS the database must be uniform and constant in the whole
country i.e. contain the same information range. The proper model for this database is a relation type
model of information organisation allowing for non-collision administering of information included in
the system database [Konieczny 2004].

The data which is indispensable to create a properly functioning database of the IACS will come
from land and buildings’ register. It means that the land and buildings’ register database is the database
of reference for the system.

There are various techniques of creating cadastral maps in Poland and they have a various degree
of accuracy. Their quality is relatively high generally and most of them were and are transformed into
digital cadastral maps. The accuracy of cadastral maps in Poland is defined by the Ordinance of the
Minister of Regional Development and Building from"2@arch 2001 [Ordinance ... 2001]. It says that
the difference between the location of a point on the map in relation to the nearest elements of the
geodesic network cannot exceed +/- 3m.

From a technical point of view the complete databases were taken from the county centres of
geodesic and cartographic documentation, then verified and checked for cohesion. The activity aims at
systemising the databases and takes place fully automatically. The final assumption of the system
functioning is integrating the land parcel on the map with the information about its owner and the parcel
area contained in the descriptive part of the database. The database of that type allows for, among other,
direct and immediate data checking concerning at least a few years by a relevant office of the member
state. Additionally, the database holds e.g. the reference data indispensable for running an inspection
within eligibility (a right for subsidies), consistence of the declared surface area of the parcels,
information on the executed field inspections and the sums of the granted subsidies. The data of the
Integrated Administration and Control System (IACS) will be stored in two separate server rooms in
order to keep the system fully infallible.
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3. The Land Parcels Identification System (LPIS)
One of the basic elements of the Integrated Administration and Control System (IACS),
particularly for the solutions adopted in Poland is the so-called Land Parcels Identification System
(LPIS). It is a system which allows for an easy and nationally univocal identification and localisation of a
particular land parcel. The system is used to run inspections of the correctness of the declared surface
area and to assess its eligibility for subsidies.
It is created on the basis of maps or mortgage register documents or other cartographic references.
It uses GPS technique and comprises aerial views or spatial orthophotomaps in the standard giving a
guarantee of at least the same exactness as cartography in the scale of 1: 10,000.
Land Parcels Identification System administers two types of parcels:
¢ aland parcel, defined by the farmer which may be changed each year,
¢ areference parcel which is used by the farmer to identify and define the location of his
land parcels (it is a base for calculating the reference surface area for various aid
elements).
The reference parcel is a continual piece of land used to localise the land parcel defined univocally
with the use its individual identification number and a vector format. It allows for identifying the parcel
in an alphanumerical and graphic way. The reference parcel may be a land parcel, a cadastral parcel, an
entrepreneurial parcel and the so-called physical block. As a result of the analysis run in Poland it was
decided that a cadastral parcel would be a reference parcel in the Land Parcels Identification System. The
solution was supported by the fact that that land and buildings register is valid on the area of the whole
country in a uniform way and it is continually updated by land surveying offices. The borders of parcels
are depicted on cadastral maps, which are exact enough. Furthermore, the borders of cadastral parcels are
univocally identified in the field for most agriculturally used land and they are relatively stable. The
cadastral model was also supported by the fact that the documents used in registers and parcel numbers
were known to the farmers.
Within Land Parcels Identification System a great deal of data corrections for the IACS are
performed and analyses of relations between this data are given. The Land Parcels Identification System
(LPIS) databases, and particularly the reference database, which is a descriptive part of land and
buildings register, and cartographic data together with the orthophotomap, are a source of data that is
indispensable to field inspection and the data for creating personalised applications together with map
attachments.
The following data originating from the descriptive part of land and buildings register are used for
the administrative control and data quality control:
. the register unit (id, surface area, name);

the register premises (id, register surface area, name);

register unit (name, the type of right for the real estate);

the cadastral parcel (id, surface area);

land use type and soil bonitation classes within the parcel (the way of use, the type of
land, the register surface area).

The system was built in two main stages. The first concerned the period until 2004 and included
introducing the descriptive part of land register with a map raster and parcel numbers into Land Parcels
Identification System. The second stage has been going on in since 2005 until 2007 and concerns
building of a final shape of the system, in which the reference base are:

. a descriptive part of land and buildings register;
a digital orthophotomap of the agricultural production space;
a raster of a register map together with parcel numbers;
vector borders of cadastral parcels;
vector borders of the area not eligible for subsidies.

The use of the data originating from the land and buildings register concerns the descriptive
(alphanumerical) data from the elaboration of land and buildings register. It means that the numbers of
register parcels and the surface area sizes of land parcels given by a farmer in the application are
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compared to the data included in the reference databases system. The arable land in the Land Parcels
Identification System was classified in two groups - as the ones eligible for subsidies and the ones not
eligible for such subsidies. In the case when a register parcel is univocal considering its type of use and it
is a use excluded from agricultural use permanently, the whole parcel is qualified as not eligible for
subsidies (e.g. a road, a built-in area, a forest and other). However, if there are areas eligible for subsidies
and areas not eligible for subsidies within one parcel it is only the surface area of those parts which are
eligible for direct subsidies that is added together.

Facing the annual changes in the location of land parcels and the identification of the type of
farming the method of gaining information about the state of affairs should base on elements that are
known to the farmer and easy to identify in the field. It is enabled by the type of the orthophotomap
depicting the agricultural production space. That is why in 2005 Poland introduced obligatory use of
cartographic materials of that type for the needs of the Land Parcels Identification System.

4. Basic problems connected to the use of the orthophotomap to create the
Land Parcels Identification System (LPIS)

The orthophotomap is a cartographic tonal image of the area created as a result of processing an
aerial photograph into an image referring to the orthogonal projection on the reference surface presented
in a relevant copy and shape of the sheet. An orthoimage is a result of orthocorrection of a single aerial
picture. The basic place of storing aerial pictures is The Main Centre of Geodesic and Cartographic
Documentation functioning within The Main Office of Geodesy and Cartography. The office both
assesses the usefulness of pictures and scans the materials. The gathered collection contains about 1.5
million aerial pictures originating from the years 1995-1999 taken for the PHARE project [Ksktzy
1998], [Kurczyiski 1999].

Fig. 1 shows an example of an orthophotomap with vectorised borders. Such a cartographic
technique will greatly raise the assessment of eligibility, i.e. the eligibility for subsidies as in a tonal
image it will be easy to state if the land inside the given parcel is used for farming purposes or not. The
figure depicts the area reference in red colour. The areas covered with orange hachure were excluded
from the area of the register parcel as the ones not eligible for subsidies (the afforested area with a
habitat). The part covered with a yellow hachure creates the area eligible for subsidies, i.e. the so-called
register-farm field.

Within the Land Parcels Identification System the following nine types of land use were identified
on orthophotomaps and aerial photos: a habitat, a communication area, a forest, permanent greenery, an
industrial or urbanised area, water, an afforested or shrubbed area and other area not suitable for
agricultural production. In the computer system of the Land Parcels Identification System there is a tool,
which allows for measuring the areas non eligible for subsidies within the parcel and an initial
assessment of correctness of the placed application, e.g. information on taking into consideration and
deducing the area of non agricultural land (e.g. shrubbery, self-sown areas, sand patches or access roads)
from the area eligible for subsidies.

The standard of an orthophotomap for the needs of the Land Parcels Identification System requires
the scale of the orthophotomap to match the scale of the cadastral map, which appeared to be a difficult
task to meet. General assumptions of the EU in the subject were formed in the Council of Europe’s
Ordinance from 1992 (Ordinance n° 3508 from 1992) and amended in 2000. As it is implied by the
above legal regulations, general assumptions concerning the orthophotomap for the needs of LPIS are the
following:

+ the field pixel of the orthophotomap <1.0 m
¢ an mean error of situational elements localisatign<n2.5m
The suggested smallest objects included in the map are:
¢ for the map in the scale 1 : 10,000 - 0.1 ha (3 x 3 mm on the map), the object measured
with a ten-metre-wide band
¢ for the map in the scale 1 : 5,000 - 0.03 ha (3 x 3 on the map) the object measured with a
five-metre-wide band.
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In Poland there a great scattering of cadastral parcels and cadastral maps of land exist in the scale
of 1: 2,000 and 1: 5,000 and in the south of Poland, i.e. on the area of the former Austrian occupation
during the partitions period there are maps with the scale of 1 : 2,880. Two standards were suggested
taking into consideration those conditions and the fact that the area of Poland is particularly difficult for
developing an Alphanumerical Terrain Model and that it is afforested in its large part [Preuss and
Kurczynski 2002]:

¢ standard I:

- the field pixel of the orthophotomap 0.5 —-1.0 m

- the mean error of situational details localisatignFm.5 — 2.5m
¢ standard II:

-the field pixel of the orthophotomap 0.25 m

- the mean error of situational details localisatigpgFn®.75 m

The process of building the Land Parcels Identification System (LPIS) was made dependant on
creating an orthophotomap for the whole area of the country together with the border adjoining areas for
which it was decided to use satellite imagining originating from IKONOS satellite and its competing
satellite - QuickBird. Using satellite imagining for the areas adjoining the borders was difficult due to air
raids into these areas.

Using the cadastral land maps and an orthophotomap is connected with a lot of technical problems
that are due to creating topologically correct subject layers. Chosen substantial technical problems
connected with creating the spatial information system for the needs of land parcels identification are
presented below.

The following typological layers are being created: register units, register districts, cadastral
parcels, land use boundaries, soil bonitation classes and buildings. The above information must be
integrated with proper register descriptive data.

In the case of finding inconsistencies within the scope, especially the inconsistencies between the
descriptive and geometrical parts in the borders of cadastral parcels, boundaries of land use areas or
bonitation classes of soils there an obligation of notifying the county starost about the inconsistencies and
he must undertake action to remove the above inconsistencies.

In the process of using cartographic register materials and the orthophotomap one should create an
alphanumerical description of buildings boundaries on the basis of buildings’ contours bends coordinates
contained in the materials coming from the national geodesic and cartographic resources. When such
coordinates do not exist it is necessary to achieve them in the way of digitising the basic map or other
large-scale maps. Figure 2 shows an example of a map with digitised bends of buildings’ contours.

If a comparison of a cadastral map in a raster form to an orthophotomap or a spatial model shows
that there have been changes in the borders of e.g. roadways in reference to the state contained in the
register elaboration and there are no documents about the course of events in the national geodesic and
cartographic resources, in the process of digitisation one should accept the data on cadastral parcels
depicting roads on the basis of the cadastral map raster. Similar solutions are used in reference to other
elements of the cadastral map. For example, if a comparison of a cadastral map to an otrthophotomap
shows that e.g. shorelines of surface water table have been changed the borders of cadastral maps are
accepted on the basis of cadastral map raster.

An important issue connected with using an orthophotomap while creating the Land Parcels
Identification System (LPIS) is a problem of photo resolution and the measurement of the surface area of
the parcels with a certain tolerance. In order to accelerate the analysis of the producer declared surface
area compatibility with the surface area measured during inspection visits a simple method of buffering
around the parcel border was used. Because the width of the buffer depends on the resolution of the
orthophotomap, each measured parcel (during an inspection visit) has its circumference and surface area
calculated. Next, by multiplying the circumference by the tolerance we can get the surface area of the
buffer. If the difference between the declared surface area and the measured one is smaller or equal as the
buffers area it is accepted as compatible with the agreed tolerance. Hejmanowska (2003) showed the
tolerance of parcel surface area depending on the width of the buffer.
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5. The main rules of surface control check of the declared area of agricultural
land
The surface control checks aim at checking the compatibility of the data declared in the application
for granting direct subsidies with the real situation in situ. According to the law from ‘tHeet@mber
2003on direct subsidies for agricultural lands [Law ... 2003], the farms of minimum 1.00ha surface area
of agricultural land (kept in a good agricultural state), comprising of agricultural parcels of at least
0.10ha surface area are the only eligible ones.
The aim of surface area check is:
¢ setting the borders and the surface area of the parcels;
¢ checking the species of the grown plants or the type of land use on a given land parcel;
¢ defining the eligibility of the parcel for direct subsidies;
+ verifying the minimum requirements concerning keeping the land in good farming
culture.
The inspections within area checks may be performed:
¢ Dby afield (in situ) inspection method;
¢+ by a photogrammetric method (in the case of direct payments).

The check up by a field (in situ) inspection method is performed by a check up team consisting of
at least two people. The check up includes a comparison of the data declared by the agricultural producer
in the application for a direct subsidy to the actual state in situ. The surface area check up by a field (in
situ) inspection method consists in a physical inspection of at least 50% of land parcels declared by a
given farmer. In the case of finding out inconsistencies the check up must extend to 100% of the declared
parcels. The visit in the field includes (among other) the following actions:

¢ recognising the species of the grown plants or the way of land use on the inspected
parcel

¢ setting the boundaries of crops or land use, the measurement of the surface area and the
circumferences of land parcels;

¢ creating layout drawings of the inspected parcels;

¢ stating if minimum requirements concerning good agricultural practice on the declared
parcels are kept;

+ the measurement of the surface area of land within the parcel where keeping the land
under good agricultural practice does not apply;

¢ taking suitable digital pictures of each inspected land parcel.

The measurement of the surface area and the circumferences of land parcels may be executed by
the following two methods, i.e. GPS technology measurement or the method of vectorising the
orthophotomap.

No matter which measuring tool is used while measuring the surface area by the above mentioned
methods one must take into consideration the following measurement tolerance:

+ for GPS receivers the measurement tolerance cannot exceed the surface area which is
a product of multiplying the circumference of the land parcel by the width of the buffer
area around the borders of the parcel, i.e. 0.35m or 1.25m depending on the type of a
GPS receiver used;

+ while measuring on a digital orthophotomap the tolerance should not exceed the surface
area of the buffer zone calculated as a product of the circumference of the land parcel
and the width round its borders (the maximum value of the buffer zone depends on the
size of the pixel on the digital orthophotomap in the field measure and is 1.5 pixels);

¢ the tolerance for the measurement with an electronic tachometer should not exceed the
surface area calculated as a product of the circumference of the land parcel and the width
of the buffer zone which is 0.35m;
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+ for measurements with the use of a measuring tape it was foreseen to use the following
percent tolerance: 5% for the parcels with the surface area of up to 5ha and 3% for those
of more than 5ha.

Furthermore, the technical tolerance should not exceed the unquestioned value of 1.00ha.
However, as the minimum value of tolerance one should assume 0.01ha. The buffer zone should be
understood as a belt of land adjoining the boundary line of the parcel [Zimnoch 2005].

The inspection of the surface area using the photogrammetric method consists in vectorising the
borders of land parcels on the orthophotomap, i.e. on projecting the terrain performed on the basis of an
aerial photo, which was transformed into a metric shape. It means that this type of a photo may be used
to run such measurements like: reading the co-ordinates, measuring distances, measuring surface area.
Thus, such an aerial photo fulfils the accuracy standards corresponding to the map created in a classical
way. In the orthophotomap image it is possible to recognise the field cover and differentiating the terrain
covered by forests, built-in areas, roads, ditches, shrubberies, afforested areas, water areas, etc. After
finishing the analysis of an orthophotomap and gaining data from a field survey, one should create a
report of inspection activities and hand in its copy to the agricultural producer.

6. Conclusions

The presented considerations allow for forming the following general conclusions. Firstly, creating
a digital map for creating LPIS is quite a complex task as the requirements which are given to such a map
demand the knowledge of basic geodesic standards and own intuition of the creator. It is implied by the
fact that cadastral land maps are neither technically homogenous nor their cartographic projections are
univocal in Poland. That is why the work of comparing the parcel and land use borders to the
orthophotomap together with a proper elaboration of the land use map are the most complicated and
laborious jobs.

Secondly, there are big problems connected to the fact that certain surface areas of parcels and the
land use types in them are often different from their surface areas shown in land cadastre. One should
claim that such inconsistencies will be eliminated successively as
a result of land cadastre modernisation in Poland. Thus, the data about a given parcel will be much more
accurate.

Thirdly, the Integrated Administration and Control System based entirely on
a homogenous land cadastre will be improved taking into consideration the accuracy of information
about parcel surface area.

Moreover, the digital map, developed for the needs of the Integrated Administration and Control
System, will be used while modernising the land cadastre in Poland.
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Ha meopemuueckoit niamgopme npooaeMHoz0 Kapmozpaguposanusn u 2eouH@opmMayuoHHoz20
MOOENUPOBAHUA  NPEOSIOHCCHO  00BbeOUHUMb  MYHUUURWIbHYI0O U PeKpeauuonHuyio  cepol
deamenvHocmu ¢ eounoi T'HC. Ilpakmuueckasa peanuzauua ocyuwiecmeieHa HA npumepe
PeKpeauuonnozo oovekma Ykpaunckux Kapnam 6 xo0e 6blnoiHeHUA RUTOMHO20 NPOEKMA RO
npozpanme INTERREG IIl B —-CADSES.

It is proposed to unite the municipal and recreational spheres of activity in one GIS based on
theoretical platform of problem mapping and geo-informational modeling. Practical implementation is
performed as a pilot-project in the INTERREG Il B —-CADSES program on a recreational object in
the Ukrainian Karpathians.

IocTanoBka mpo0JeMH i 3B'A30K i3 BAKJIHBHMH HAYKOBHMH YH NPAKTHYHHMH 3aBJAHHSAMU.
B 3aranbHOHayKOBOMY HaMpsMKYy, IO HOCHUTb Ha3BY «IIpoOiieMHe KapTorpadyBaHHS» 3HaXOAUTH CBOE
Micle TeMaTHKa, MOB fi3aHa 3 palioHAIBHUM BUKOPHCTaHHSAM pECypciB Ta OXOPOHOI MPHPOIH.
Kaprorpadiuni Mozaeni npyupoJOKOPUCTYBaHHS CIPUSAIOTh PO3BUTKOBI TEPUTOPIi, MPUHHATTI HAYKOBO i
METOAOJIONYHO OOIPYHTOBAHUX YHPaBIiHCBKUX PillIeHb, EKOHOMIYHOMY 3pOCTaHHIO PETiOHY.

B nmesxux pationax YkpaiHcekux Kapnar, e cinabo po3BHHEHa MPOMHCIIOBICTH i, SK HACIHiIOK,
30epeskeHa MpupoAa B i1 MepBO3JIaHHIM Kpaci Ta YUCTOTi, MOBUHHA PO3BHBATUCH I BXKE PO3BHBAETHCS
pexpeariiiHa TisSIbHICTb.

AHaJji3 ocTaHHIX JocaiKeHb | myOaikaniii.  Buxonsuu i3 TeopeTHYHHX 3acajl MPOOIEMHOTO
kaptorpadyBaHHs, 30KpeMa BHBUYCHHs Ta KaprorpadiuHe BijmoOpakeHHs MpoOseM, 10 BUHUKAIOThH Y
B3aeMoflii cycmisibcTBa i npupoau [3], Ha o0coOsMBY yBary 3aciayroBye reoiHpopMarliiiHe
kaprorpadyBanas. OO €KTOM [OCIII)KEHHS B peKpealifHOMy acreKTi € BiAMOoBigHa TepuTopis 3
MOBHUM, JIOCTOBIPHUM 1 TIMOOKHMM iHpOpPMALIIHHMM 3MICTOM, a caMe TEeMATHYHHUM CKepyBaHHIM
CTBOPIOETHCS] MOMUIUBICTh BUKOPUCTAHHS TEPUTOPIi IS peKpealiiHuX Lijei.

3 GaraThOX TMpallb BITYM3HAHUX Ta 3aKOPJOHHHUX JOCIIJHUKIB BiJoMO, IO reoiHdopmailiiiHe
KaprorpadyBaHHs € JDKepenoM 1 3acoboM  (OJHOYACHO) OTPUMAaHHS, aHali3y, BHKOPHUCTAHHS
IHTErpOBaHUX BIJIOMOCTEH MPO JOCTIMXKYBAaHWH 00'€KT TH <«BHI00YBaHHSI» HOBOI iHQopMauii s
MPUMAHATTA  pillleHb, CKEpOBaHMX HA  PO3BUTOK OO €KTY  JOCHIDKEHb 31 30eperKeHHIM
3araixbHOCYCHIIBHUX IHTEPECIB.



