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Abstract: Integrated cadastral and technical databases Although the format, structure and treatment of cadastre 
databases (real estate, forestry, urban planning, utilities and other registers with legal force) are diffe ent 
the basic principles regarding the future are the same (in harmony with the INSPIRE directives of the EU): 
establishing a uniform, integrated database containing up-to-date situations, suitable for complex analyses, 
and in which the standards of various sources are harmonized. The present paper gives recommendations for 
realizing the above and presents solution possibilities related mostly to Hungarian systems.
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1. Aims

The content of cadastral databases and
organizations managing them (data sources) 
together with users show a wide variety not 
only among countries but also within countries. 
Differing standards, data structures, overlaps and 
lacks regarding content and space in the databases 
make their uniform management highly difficult 
impeding their application in practice. INSPIRE 
directives of the European Union indicate the 
demand for standardization of geoinformatic 
databases making more effective information 
flow possible not only among countries but 
within them as well (Apagyi – Mihály, 2005). 
Based on this, the solution of tasks becomes 
easier and faster reactions for challenges also 
become possible. The present papers discusses 
the recommendations for the integration of 
cadastral databases based partly on effective. 
standards and partly on procedures created by 
us. Research in the cooperation of the Institute 
of Geography and Environmental Science of 
Eszterházy Károly University (Eger, Hungary) 
and Innoregion Knowledge Centre was funded 
by the project entitled: „EFOP-3.6.2-16-2017-

00001 Complex rural economic development 
and sustainability research, development of 
the service network in the Carpathian Basin.” 
Cadastre content of course has to be integrated 
with other types of databases as well, however, 
their presentation would exceed the length of the 
present paper.

2. Types of cadastre databases

Cadastre contents were divided into the
following groups determined on the basis of 
the types of objects and the data structure of the 
original databases:

- Area register cadastre: composed of area 
type elements containing the smallest units 
defined by law as well (e.g. real estate 
(land and building), forestry, urban plan-
ning and other special fields). The appear-
ance of such cadastres can be continuous 
(e.g. land) or composed of separate objects 
(e.g. buildings). The present paper focuses 
on the latter one.

- Technical cadastre the most frequent types 
of which are utilities. These contain pri-
marily linear elements but there are surfac-
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es that are missing from those mentioned 
above (e.g. underground tanks).

- Legal rules influencing land use associated 
with aggregated cadastral land units (e.g. 
nature protection areas, vineyard fields, ag-
ricultural land identification system (ME-
PAR), hunting areas).
One of the primary aim is to display 

different land registry cadastres not on separate 
layers but integrated – i.e. division according to 
all boundaries shall be contained in a surface type 
layer from which the original layers can also be 
recovered (with aggregation based on attributes) 
and – if possible – containing the already 
discontinued units as well. Its advantage is that 
areal analyses become more accurate and faster 
and more complex operations can be executed.

3. Source and quality of data

Considering data, two criteria have to be
met: public credibility (official legal situation) 
and credibility (real state), these would guarantee 
reliability and usability. In an ideal state the 
two criteria should match, however, in reality 

differences are frequent. The reasons for that are 
diverse, the most important of which include:

- The use of data vectorised from paper 
based maps due to the lack of recent mod-
ern surveys.

- Further topological inaccuracies can be ex-
plained by work units carried out by inde-
pendent workers over a long time (overlaps 
or gaps along the boundaries of the inner 
and outer belt areas of settlements or along 
the borders of neighbouring countries) 
(Figure 1.).

- Heterogeneity of attributes: although all 
professional fields have their standards, 
individual solutions may cause significant 
differences – for example the same object 
appears with different names (especially in 
the case of abbreviations).

- Different databases were surveyed in dif-
ferent scales thus generalization problems 
may arise (e.g. touching building ap-
pear separately in property cadastres and 
merged as a block of buildings on topo-
graphic maps).

Figure 1.: Gaps and overlays along the border (own editing)



Integrated cadastral and technical databases

35

Besides inaccuracy insufficient data content 
as a result of legal and other reasons (e.g. the lack 
of road cover margins in the case of land, the lack 
of house numbering and function in the case of 
buildings). In many cases the public credibility 
databases of different registers were created by 
organizations independent of each other causing 
inconsistencies: border lines related to the same 
object (e.g. land) can be different (e.g. property 
cadastre vs. forestry) (Figure 2.). In order to 
clear real situations other sources are also 
necessary (e.g. aerial images, individual surveys, 
etc.), however, their incorporation in the public 
credibility system raises further questions.

Special attention has to be paid to the 
projection system of maps as well: these are 
different in different countries and spatial or time 
differences may occur even within countries. The 
European Union recommends the 1989 system in 
the case of EU level projects, individual countries, 
however, still stick to their own systems (e.g. 
Hungary has kept the EOV system) (Bácsatyai, 
1993). Nowadays most geoinformatic softwares 
are capable of projection transformation, 
however, this process has its limits: on the one 
hand, they cannot handle every projection type, 
and on the other hand, transformation always 
involve accuracy loss.

Figure 2.: Real estate cadastre versus forestry (own editing)

4. Composing a geoinformatic
database

The following principles were followed
in the course of establishing the integrated 
geoinformatic database:

- A “reference map” is needed and the rest of 
the data are adjusted to this map in doubt-
ful cases. Since the property cadastre is the 
most comprehensive and detailed this was 
chosen in the case of the present research.

- Objects are dissected to an extent that is ab-
solutely necessary – i.e. only border lines 
with legal effect should be registered in this 

way (Figure 3.). In certain border cases the 
fact whether division according to another 
content would improve the applicability of 
the database has to be assessed individu-
ally (e.g. security zone of electric power 
lines, security zone of water plants, etc.).

- Retaining public credibility: retaining the 
state (e.g. border line) recorded in the pub-
lic credibility register – even if it is not the 
same as the real fact!

- Credibility: data corresponding to the real 
state – if they are different from the public 
credibility state the fact and grade of this dif-
ference have to be indicated in all cases (e.g. 
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difference between the registered and the real 
number in the case of house numbering).

- Changes have to be trackable. Older, al-
ready ceased borderlines and identifica-
tions have to appear besides the actual state 
in the case of land. Former buildings could 
be registered on separate layers (with re-
taining their original attributes) for easier 
handling and not used but physically ex-
isting technical elements (e.g. former utili-
ties) should appear as well.

- Attributes related to an object have to be 
stored in the data sheet of the object and 
not as separate captions.
The process of establishing the integrated 

geoinformatic database is started with the 
acquisition of databases with the appropriate 
format. These are available in real geoinformatic 
formats in an ideal case (e.g. as surface element 
type in the property cadastre), however, in 
practice these are frequently not existing or not 
accessible. Frequently surface data are available 
as linear features while attributes as annotation 
in the CAD system. In such cases, surfaces have 
to be generated from the linear features preceded 
by the separation of linear files according to 
content (e.g. land border, quality class border, 

buildings – by types, etc.). In technical registers 
(e.g. utilities) data related to a given element are 
connected with so called flagging, the spatial 
connection of which require significant work that 
can be automated difficulty (Figure 5.). Their 
further processing could be necessary in the case 
of real geoinformatic files as well. According 
to the authoritative Hungarian standard, lands 
or their sub-lands and the quality classes of 
cultivated areas can be found on separate layers 
– their standardization with retaining the original
attributes is necessary.

The establishment of the surfaces is followed 
by the association of attributes which is performed 
in two steps based on the original files:

- Primary attributes: data that are related to 
the given object (from practice point of 
view: the caption presenting the base for 
giving attributes can be found within the 
borderlines of the object).

- Secondary attributes: data that can be relat-
ed to the given object based on neighbour-
ing relations or other logical connections 
(for example, a street name is associated 
with a parcel for postal address identifica-
tion based on the street on which the parcel 
has its exit).

Figure 3.: Integrated land parcels (own editing)
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Figure 4.: Result maps (cut out in Figure 3): urban planning (left), land use (upper right), 
land quality (bottom right) (own editing)

The identification of the objects is the final 
step. Every object has to have an identification 
enabling collations and the connection of further 
data. Determination of the identification is 
complex:

- The object has individual identification at 
national level: e.g. forestry AZOK code.

- The object has individual identification 
only at settlement level, i.e. the same iden-
tification could be used at several settle-
ments: for example, parcel number. The 
solution is the introduction of a national 
level identification in the case of registers, 
projects involving several settlements. 
Since there is no standard for this in Hun-
gary a separate identification system had to 
be established for our projects in which the 
sign of the country and the name of the set-
tlement are added to parcel numbers.

- In certain cases clear identifiers or require-
ments for such do not exist. For example, 
house numbering: should it be related to 

only one building or to all buildings on the 
parcel? Moreover, it is not necessary that 
one house number is associated with one 
parcel: in extreme cases no house numbers 
are associated with certain parcels (mostly 
outside settlements) or several belong to 
one parcel (several buildings with separate 
house numbers on one parcel are typical 
mostly in towns). As a result, house num-
bers, as a primary rule, are associated with 
residential or public buildings or in certain 
cases factory buildings in our projects. 
Other buildings (e.g. outbuildings, build-
ing accessories) have no house numbers. 
Each building, however, receives a sepa-
rate identification which is a technical code 
containing the name of the country and the 
settlement, and a serial number at settle-
ment level (distributed practically in the 
sequence of creation).
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Considering the applicability of the 
database, uniform principles for categorization 
are essential, even at international level if 
possible since different national standards and 
registry systems make the establishment of 
cross-border databases difficult. Truly useful 
and widely accepted solutions have been created 
in certain fields (e.g. land cover database of 
CORINE), however, in the case of property 
cadastres, national levels dominate. Two key-
data are highlighted as an example:

- In the case of the property cadastre in 
Hungary, 9 agriculturally utilized (forest, 
wooded area, pasture, meadow, orchard, 
garden, arable land, reeds, fish pond) +1 
(not cultivated) categories are official con-
sidering land use. In the case of cultivated 
areas, division by quality class also appears 
referring to the value of the topsoil (yield) 
on a scale from 1 to 8 where 1 represents 
the best quality. One land parcel may have 
several quality classes depending on its 
natural conditions. In the not cultivated 
category land use is identified for the entire 
parcel. The number of categories in this 
case is not limited (residential building, un-
built-up area, public road, bare land, etc.). 
In Slovakia cultivated and not cultivated 
areas are not separated as above.

- Determination of the address of buildings: 
In Hungary generally one certain building 
(more accurately the main building on a 
parcel) has the house number and the name 
of the street (the name of the public area to 
which it has its exit) and these provide the 
basis for a postal address with the help of 
which further databases can be connected 
(e.g. population, enterprise register, etc.). 
This is missing mostly outside settlements 
(not always) where the building is identi-
fied with the parcel number of the parcel. 
In Slovakia, however, there is a double 
house numbering (one representing the 
series of construction while the other the 
location on the street) while streets not nec-
essarily have a name (especially at small 
settlements).

In the case of utilities, data related to linear 
elements are not found on the indicated objects 
(as so many data in a traditional visualization 
would be confusing), instead they are connected 
to the marked object with flag signs. In the 
processed files data related to a given linear 
element have to appear in its attribute table (e.g. 
capacity, material quality, laying depth, etc.) and 
this can be automated only partially (Figure 4.). 
For analysing networks, however, only databases 
processed in the above way are suitable.

5. Conclusion

Based on our experience, standardization 
of the following registers would be expedient: 
real estate, forestry, urban planning, utilities 
– these are the reference for the rest of the
contents. Standardizing and then integrating the 
projection, topology and categorization of the 
above databases a coherent basic database could 
be formed that is accurate and clear regarding 
its topology and nomenclature in which queries 
and other operations take place not between 
layers but within layers. Based on the attributes, 
original contents could be recovered – by 
aggregation – if necessary, however, this would 
be necessary mostly in the course of visualization 
(Figure 4.). Storing changes also helps recovery 
(for example, in the case of land), however, 
the number of stored former states has to be 
reconsidered. In conclusion, reconsideration and 
transformation of cadastral and technical systems 
based on uniform directions the informatic bases 
of which are already available, the advantages 
of integration are obvious, “only” making the 
decision would be necessary.
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Figure 5.:  Sewage pipelines (own editing)
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