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Abstract. The purpose of the work is to determine the possibility of assessing the quality of cadastral
data basing on the system of land and building registry. The study of discrepancies between the descriptive
and graphical parts of the of the land and buildings registry was accepted as the scope of research in the
field of marking plots and their areas, checking the level of: supplementing registry data with PESEL
numbers for private entities and REGON numbers for public entities, completeness of addresses data,
verification of documents defining the legal status of real estates and data on border points. The research
objects were 14 precincts, including 11 rural ones in the commune of Dabrowa Tarnowska and 3 in the
urban commune of Dabrowa Tarnowska, located in the Dabrowski district in the Matopolskie voivodship.

1 Introduction

Cadastre is an information system that provides
collection, updating and sharing information on land,
buildings and premises, their owners and any other
entities owning or managing the land, buildings or
premises [1,2].

The Polish cadastre developed in stages similarly to
other cadastral systems in the world [3,4]. As a first
stage, the inventory of documentation related to the
Austrian and Prussian cadastre can be considered, as
well as the geodetic and cartographic documentation,
which was created in connection with consolidation
works in the interwar period as well as documentation
produced during the socio-political changes in the post-
war years. The next stage was the establishing of a
uniform land registry in the whole country. The third
stage was and is the computerization of the land and
building registry system [5].

The basic task assigned to the real estate cadastre is
to collect numerical and descriptive data about land,
buildings and premises. It is run by bodies that have a
public character. It has rules for its creation, updating
and sharing created in accordance with applicable
regulations [6].

The most important development trend of the real
estate cadastre in Poland is creation of the Integrated
Property Information System (IPIS). The legal basis for
the functioning of this system is determined by the
provisions of the Geodetic and Cartographic Law Act
and the provisions of the Regulation of the Council of
Ministers of January 17, 2013 regarding the Integrated
Cadastral System. [7]. However, among the global
development trends of the cadastre, the creation and
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implementation of a multi-dimensional cadastre should
be taken into account [8-11]

The concept of creation of the Integrated Property
Information System, was developed in 1999. As a result
of the arrangements between the Polish government and
the European Commission, the PHARE 2000 program
was created - "Creation of the Integrated Cadastral
System". It was a joint project of the Main Office of
Geodesy and Cartography, the Ministry of Finance and
the Ministry of Justice. The idea of the program was to
provide access to up-to-date and reliable information
about real estates for public administration bodies,
entrepreneurs and citizens using electronic technology.
[12].

The aim of running the IPIS is to improve the
functioning of the state's information system regarding
real estates, by creating solutions to ensure data integrity
and timeliness (in accordance with the data quality
model presented in Figure 1), regarding real estates
included in public registers, automation of their update
processes, as well as the widest possible use of
information collected in these registers for public
purposes, taking into account the state of
computerization of these registers [13].

The basis of IPIS is the land and buildings registry,
which proper functioning is conditioned by the
fulfilment of the requirements specified in art. 21 of the
Geodetic and Cartographic Law of Purposes and
provision of reference data to other systems.

The Integrated Property Information System as a
teleinformation system should enable keeping the central
repository of copies. It is connected with the update and
secure storage of information forming one consistent
database. [14]

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons Attribution
License 4.0 (http://creativecommons.org/licenses/by/4.0/).
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The lack of consistency and coherence of data
between the land and building registry, land and
mortgage registers as well as the abovementioned public
registers is still a current and a big problem.. That is why
the problem of assessing the functioning of land and
building registry as the most important element of IPIS
becomes current.
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Fig. 1. Data quality model, source: own study.

2 Description of the research

methodology

The research is aimed at assessing the quality of
cadastral data in the context of the implementation of the
Integrated Property Information System. The analyses
which were carried out refer to the data quality model
which was made available by the Head Office of
Geodesy and Cartography, namely: logical consistency,
accuracy (temporal, thematic and position), usability and
completeness. The quality assessment was based on 4
analyses:
e the analysis of discrepancies in registry data
between the descriptive and graphical parts,
e the analysis of legal conditions shown in the land
and building registry,
e the analysis of completeness of the registry
database in the field of:
o PESEL and REGON attributes,
o residential and institutional addresses.
e the analysis of the accuracy of cadastral databases
in the field:
o sources of data on the location of border points,
stabilization code,
border order code,
the mean error of the position of the border
point with respect to the first class network.
Basing on the analysis of the source of data on the
location of border points and the mean error of the
position of the border point in relation to the I-class
network, it was checked how many parcels have a legal
border and how many parcels have border points with
the determination error 0.00 - 0.30 m.
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In order to illustrate the quality of cadastral data in
the examined facilities, a ranking of blocks has been
prepared, taking into account the quality of the possessed
data. For this purpose, the following evaluation criteria
and established weights were selected:

. no discrepancies between the graphic part and
the descriptive part regarding the number of
registered plots (weight 1),

. no differences in the area between the graphic
and descriptive part (weight 2),

e parcel area determined with the accuracy of
0.0001 ha (weight 1),

. land and mortgage register disclosed in the
database (in the current and electronic form)
(weight 2),

. the PESEL or REGON attribute shown in the
database (weight 1),

. address of the owner in the case of natural
persons or company headquarters with reference
to the institutions shown in the database (weight
1),

. each border point is legally approved (weight 2),

. the position error of each border point is in the
range 0.00 - 0.30m (weight 3).

Next, the coefficient was calculated, which In a very
approximate but easy to interpret way determines the
completeness, coherence and accuracy of cadastral data
in the precincts with reference to both registry units
(formula 1).

Wk — Xi—Xmin (1)

Xmax~Xmin

where:

Wi — the quality factor of cadastral data in the registry
unit

x; — the analysed value

Xmax — Maximum value

Xmin — Minimum value.

3 The research results

Below some graphic elaborations will be presented as
the research results. They are included in the figures no.
2-12.

In the first analysis, shown in figure 2, the audit was
carried out in the SCAL-SWDE program, it consisted in
determining the differences in the identification of the
parcels on the map and in the descriptive part of the
survey. Then, the areas of registration plots from the
evidential database and counted areas based on the
vector map were compared. The settlement of parcel
areas on the cadastral map was made in the Bentley
Microstation V8i program using the MK Power 2015
overlay.
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Fig. 2. Discrepancies in the registry data between
the descriptive part and the graphical part regarding
the compliance of the area of parcels on the example of the
Brnik precinct, source: own study.

The analysis of the accuracy of the determination of
the surface is aimed at finding plots of land whose
surface is not specified in accordance with the guidelines
provided for in Polish legal norms, i.e. up to 0.0001 ha.
The urban area has 100% plots of land whose area is
specified up to 0.0001 ha. The situation in the rural area
deviates from legal norms, since most properties have a
field of only 0.01 ha, which is a consequence of the old
legal requirements, allowing the accuracy of determining
the area to 0.01 ha. The attached figure shows that the
accuracy norms are met only for plots that were subject
to geodetic and legal activities and had newly calculated
areas.

In the next part of the research, the cadastral
databases were analysed in terms of their completeness,
accuracy and usability. In the case of legal status of real
estate visible in the database of registers, the land and
mortgage register is a basic document confirming the
right to real estate (over 75% of all documents). There is
a large number of plots where there is no document
stating the legal status (about 15% of the total). The
study was carried out in the ESRI ArcGIS program.
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Fig. 3. Analysis of the accuracy of cadastral databases in terms
of the accuracy of area determination on the example of the
evidence precinct Gruszow Maly, source: own study.
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Fig. 4. Analysis of legal conditions within Ruda precinct,
source: own study.

The property cadastre shows a lot of data regarding land,
buildings, premises and their owners. One of such
information is the place of permanent residence or the
address of the registered office of the entities. The
disclosure of the address in the property cadastre is very
important, it allows for correct notification of the site
during legal and geodetic works. In the studied area,
permanent residence addresses are given to natural
persons in more than 98%, and the headquarters of the
institutions only in 76.6%.
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Fig. 5. Analysis of the completeness of the cadastral database
in the scope of supplementing the addresses of residences and
headquarters of institutions - Morzychna, source: own study.
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Fig. 6. Analysis of the completeness of the registry database
with regard to supplementing the PESEL and REGON
attributes on the example of Lipiny, source: own study.

The database was analysed in terms of disclosing the
PESEL and REGON attributes. There is no registration
area that has a complete set of data about these registers.
In both cases, a larger number of plots has a PESEL or
REGON disclosed.

The first analysis concerning attributes of border
points concerned the source of data on the location of the
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border point. The following values of the ZRD attribute
are in Polish standards: Attribute 1- geodetic field
measurements preceded by delimitation of real estate,
resumption of border marks, determination of border
points or determination of their location in a different
mode:

e Attribute 2 - geodetic field measurements not
preceded by delimitation of real estate, resumption
of border marks, determination of border points or
determination of their location in a different mode.

e Attribute 3 -  geodetic photogrammetric
measurements of border points whose location has
been predetermined in a specified manner, as well as
photogrammetric measurements of boundary marks
displayed on aerial photographs or orthophoto maps.
as a result of their signalling before taking pictures.

e Attribute 4 -  geodetic  photogrammetric
measurements not preceded by determining the
boundaries of registration parcels or signalling
border signs before taking aerial photographs.

e Attribute 5 - approved projects for the division of
real estate or the consolidation and division of real
estate.

e Attribute 6 - approved projects for the consolidation

or exchange of land.

Attribute 7 - screen vectorization of the raster map

using unified use of geodetic measurements of

terrain measurements (linear measures).

Attribute 8 -screen vectorization of the record raster

map without using geodetic measurements of field

measurements.

Attribute 9 - other data sources.

It shows that over 80% of border points are

established on the Dbasis of photogrammetric

measurements not predicted by the record boundaries or
on-screen vectorization of the raster map using the
results of geodetic field measurements.

Legend
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Fig. 7. Values of the data source for the location of the border
point within the evidence precinct Sutkdw, source: own study.



E3S Web of Conferences 63, 00018 (2018)
2018 BGC

https://doi.org/10.1051/e3scont/20186300018

The data on border points was also analysed in terms
of border code and it was established that the area under
research "has points on the government: register plot
(93.0%), registration area (3.8%), register unit (1.2%),
municipality (1.4%) ) and poviat (0.6%).
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Fig. 8. The values of the code on the border order in Szarwark,
source: own study.

The third analysis checked the method of stabilizing
border points. It shows that only 3.4% of border points
have stabilization. The rest of the points are either not
stabilized (52.8%) or there is no information on this
subject (43.8%).

9 no information

9 not stabilized
© terrestrial sign

@ underground and temestrial sign

Fig. 9. The values of the border point stabilization code in
Zelazéwka, source: own study.
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Another analysis was the analysis of the accuracy of
cadastral databases in terms of the average position error
of the boundary point in relation to the first-class
geodetic control network. The most points are with the
accuracy of 1.51m to 3.00m (32.3%) and 0.00m to
0.10m (14.0%). Once again, the largest problem of the
analysed database was revealed, i.e. large gaps, as many
as 50.5% of border points have no specific location error.
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Fig. 10. Average error of the border point relative to the
geodetic control network of the 1st class within Morzychna
precinct, source: own study.

One of the most interesting analyses in terms of
surveying was to check how many plots have all legal
boundaries. For this purpose, GIS tools were used,
specifically the QGIS program, whose tools allowed to
determine the percentage share of points defined legally
in relation to all. As a result of the work, it turned out
that 10.8% of registered plots in the area of the city and
the commune of Dabrowa Tarnowska have the entire
legal boundary.

Another analysis, also made with the use of GIS
tools, concerned the representation of the percentage
share of border points determined with an accuracy of 0 \
0 to 0.30 m in relation to all. As for the accuracy of
determining the border points, 11.2% of plots have a set
of such border points, where the position error in terms
of the geodetic control network of the Ist class is up to
0.30 m.



E3S Web of Conferences 63, 00018 (2018)
2018 BGC

https://doi.org/10.1051/e3sconf/20186300018

Legend [%]
| 000
0.01-7499
[ ] 7500-9999

I 100.00

.:a\'

R
SR
o
AT

Fig. 11. The legal boundary of the registry parcels on the
example of the Nieczajna precinct, source: [7].
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Fig. 12. Analysis of parcel plots with regard to the error of the
average location of the border point with respect to the
geodetic control network of the 1st class on the example of the
Bagienica precinct, source: own study.
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In order to illustrate the situation regarding the
quality of cadastral data in the city and commune of
Dabrowa Tarnowska, a ranking list has been prepared on
the basis of the above-mentioned surveys, due to the
quality of the data held.

For this purpose, the percentage share of plots
fulfilling the given criterion is compared to the total
number of registered plots within. Selected criteria are in
sequence: no discrepancies between the graphic part and
the descriptive part in the number of parcels, no
differences in area between the graphic and descriptive
part, surface area specified up to 0.0001 ha, disclosed in
the land and mortgage register (in the existing and
electronic form), displayed in the PESEL or REGON
attribute database, displayed in the owner's address
database in the case of individuals or registered office
with regard to institutions, each border point is legally
valid and the position error of each border point is in the
range 0.00 to 0.30 m.

The list presented below shows the state of cadastral
data only in relation to the studied area (2 registry units).
In comparison with the city and commune of Dabrowa
Tarnowska, the best quality of cadastral data is provided
by the following divisions: Dabrowa, Ruda and
Bagienica.

Table 1. Calculation of the cadastral data quality factor
(source: own study).

evaluation criterion number:
ke . t[2]a3J«]s]e]7]s
the Precinet SUM Wi
ranking weight of the criterion:
Lo | 20 Lo 20 | L0 L0 | 20 | 30
1 Dabrowa 1000 | 258 | 100.0 | 848 | 83.7 | 955 | 27.7 | 26.1 | 7341
2 Ruda 100.0 | 306 | 100.0 | 866 | 83.7 | 921 | 229 | 23.0 [ 7250
3 Bagienica 1000 | 211 | 1000 | 79.5 | 746 | 90.6 | 169 | 18.7 [ 6563 748
4 Morzychna 1000 [ 208 | 303 [ 770 [ 525|972 [ 218 [ 231 | 5907 | 535
] Gruszow Maly 99.1 | 17.0 | 298 | 822|734 | 934 | 112 | 169 | 567.2 | 459
6 Laskdéwka Choraska 999 | 7.3 13.1 | 699 | 84.7 | 984 | 116 | 12.0 | 509.7 nz
7 Zelazowka 1000 | 67 | 115 [704 | 860 [ 987 | 95 | 94 | 4976 | 233
8 Gruszéw Wielki 1000 | 65 | 136 [727 792|976 | 7.0 | 74 | 4852 | 193
9 Lipiny 1000 | 34 | 129 [ 736 [ 816|950 7.3 | 7.2 | 4797 | 175
10 Smegorzéw 999 | 3.7 62 775|791 | 948 | 43 | 56 467.8 136
1 Sutkéw 1000 [ 48 | 113 [647 (803|972 | 77 | 78 | 4666 | 132
12 Searwark 1000 | 25 | 40 (767|821 947 | 26 | 29 | 4531 | 89
13 Bruik 1000 | 42 79 | 660|754 | 968 | 64 | 6.1 4516 8.4
14 Nieczajna 998 | 22 | 35 [ 746|599 | 986 | 20 | 2.0 | 4257 -
MAX 100.0 | 30.6 | 100.0 | 86.6 | 86.0 | 98.7 | 27.7 | 26.1 | 7341 | 100.0
MIN 9.1 | 22 35 | 647 | 525 | 906 | 20 | 21 4257 0.0
AVERAGE 999 | 113 | 317 | 755 | 769 | 958 | 114 | 12.0 | 5365 | 359

Taking into account the carried out research, it has
been established that all areas have smaller or larger gaps
in the cadastral database. Therefore, the task of the
presented classification is to help in defining the
schedule of modernization of land and building registry.
First of all the attention should be paid to the rural areas,
i.e. Nieczajna, Brnik, Szarwark, Sutkow, Smegorzow
and Lipiny.

Taking into account that the precincts could have
obtained a total of 1300 points, they are summarized in
Table 2 of the scope with reference to the reference
condition. This list clearly indicates that the data in the
analysed area are not complete and accurate.
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Fig. 13. The quality of cadastral data in relation to the city and
commune of Dabrowa Tarnowska, source: own study.
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Fig. 14. The quality of cadastral data in relation to the master
status. source: own study
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Table 2. Quality factor of cadastral data with reference to the
master status (source: own study).

criterion numer:
Placein 1 [2[3Ja]5[6[7][s8
the Precinct = = SUM | Wy,
ranking weight of the criterion:
1.0 20 10 [20]10]10]20]30
1 Dabrowa 100.0]25.8[ 100.0[84.8[83.7[95.527.7(26.1] 7341 | 56%
2 Ruda 100.0]30.6] 100.0[86.6[83.7]92.1[22.9[23.0] 7250 | 56%
3 Bagienica 100.0| 21,1 100.0]79.5] 74.6 | 90.6| 16.9[18.7] 6563 | 50%
4 Morzychna 100.0]21.8] 303 [77.1]52.5]97.2[21.8]23.1] 590.7 | 45%
5 Gruszow Maly | 99.1 [17.0] 298 [82.2]73.4 ]934 11.2] 16.9] 5672 | 44%
6 L 99.9 | 7.3 | 13.1 [69.9|84.7[98.4 11,6 | 12.0| 5097 | 39%
Choraska
7 Zelazowka 100.0] 6.7 [ 115 [70.4][86.0[98.7] 95 [ 9.4 | 4976 | 38%
8 Gruszéw Wielki | 100.0] 6.5 | 136 [72.7(79.2[97.6] 7.1 | 7.4 | 4852 | 37%
9 Lipiny 100.0] 34 | 129 [73.6[81.6|95.0] 73 [ 72| 4197 [ 37%
10 Smegorzéw 999 | 37 62 [77.5]79.1]048] 43 [ 56 | 4678 | 36%
11 Sutkéw 100.0] 4.8 [ 113 |64.7[80.3[97.2] 7.7 | 7.8 | 466.6 | 36%
12 Szarwark 100.0] 25| 40 [76.7]82.1]04.7] 2.6 [ 29 | 4531
13 Brik 100.0] 42 | 79 [66.0]754]96.8] 6.4 [ 6.1 | 4516
14 Nieczajna 99.8 | 22 35 [74.6]59.9]986] 20 [ 2.1 [ 4257
MAX 100.030.6 | 100.0 | 86.6] 86.0 987 27.7 | 26.1| 734.1 | 56%
MIN 99.1 | 22| 35 [64.7]52.5]90.6] 2.0 [ 2.1 | 4257 [ 33%
AVERAGE 99.9 | 11.3] 317 [75.5]76.9 /958 11.4[12.0] 5365 | 41%
4 Summary

On the basis of the conducted research, it can be
concluded that the cadastral database in the area of the
city and commune of Dabrowa Tarnowska is not
coherent at the moment. Data from the graphic part do
not coincide at 100% with the data of the descriptive
part. There are a lot of differences that have enormous
significance in civil law proceedings. The register under
investigation is also not a complete or accurate database,
in many cases, the information was insufficient (for
example, for addresses), instead of reliable information,
also the message "no data in swde" appeared. Cadastral
data in the Dabrowa centre should be considered as up-
to-date. Data modifications are quite frequent and mainly
concern the last three years.

At present, basing on the research and analysis
carried out, it should be stated that the city and commune
of Dabrowa Tarnowska are not ready for the
implementation of the Integrated Cadastre System. The
collected cadastral data constitute a huge amount of
information, but do not meet the necessary requirements
for the correct operation of IPIS.
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