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Abstract. The possibili es of building an informa on structure that can provide 
systema za on and accumula on of spa al and a ribu ve data have been shown 
in the ar cle. As a result of the research, a model of the geospa al database was 
developed, which can solve spa al and temporal analysis and support the problem of 
simplifying the establishment of restric ons and encumbrances on land rights.

The general algorithm for se ng constraints using data in a geospa al database 
through a func onal model was structured in the paper.

The ar cle develops a model of knowledge base as a component of geospa al data 
base. The knowledge base should contain both a library of standards and a catalogue 
of addi onal inuences that increase or decrease the e ect of regime-forming objects 
and a ect the quality of life of the popula on.

The results of the research can be used in the process of developing master plans of 
ci es and in the process of forming spa al decisions on land use. 
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

The formation of the Land-Use 
Sy em is signicantly inuenced by 

the characteri ics of the legal regime 
of land plots. Such characteri ics in-
clude re rictions on land use and en-
cumbrance of land rights [1]. Their 



,    

e ablishment requires the processing 
of a large amount of data on the land, 
both spatial and attributive, as well as 
their changes over time. So, to provide 
adequate information support for de-
cision-making on the e ablishment of 
re rictions and encumbrances on land 
rights, it is necessary to develop an in-
formation ructure that can provide 
solutions to spatial-temporal analysis 
and can support the solution of simpli-
cation of re rictions and encumbrances.

An important role in the develop-
ment of information support for the 
e ablishment of re rictions and en-
cumbrances on land rights is played by 
geographic information sy ems, which 
are a powerful tool for collecting, mod-
elling, geospatial analysis and building 
spatial solutions.




The development of a problem of 
re rictions and encumbrances on land 
rights have been discovered in works 
scienti s as Y. Dorosh [2], A. Tretiak 
[3], D. Busuiok [5], D. Kitsakis [5] and 
others. The works [2] developed a clas-
sication of territorial re rictions on 
land use by type, of which there are ve. 
And the types are divided into subtypes 
for the full characteri ic of re rictions. 
The article [3] showed the features of 
the process of forming re rictions on 
land use. Research [4] provides a clas-
sication of re rictions and encum-
brances on land rights under the laws of 
Ukraine. Article [5] assessing the envi-
r onmental impact of law re rictions.

The problems of the application 
of geoinformation technologies in the 
eld of land management have been 
considered in works Kuznyetsov M. 
[6], Taratula R. [7], Lyashchenko A., 

Kravchenko YU., Horkovchuk D. [8] 
and others. In the article [6] the author 
considers the issue of building models 
of information assessment of land qual-
ity. The research [7] presents the fea-
tures of geographic information support 
of land information sy em. In the udy 
[8] the authors determined the princi-
ples of organization of geospatial data 
for regi ration in cada ral sy ems of 
land use re rictions and developed a 
conceptual database model to imple-
ment geoinformation technology of 
production and regi ration in the State 
Land Cada re sy em of prole sets of 
geospatial data re riction areas.

However, the research of scienti s 
concerns some problems of geograph-
ic information support in the eld of 
land management only, while the issue 
of e ablishing re rictions and encum-
brances requires a comprehensive ap-
proach. Whereas, an e ective geoda-
tabase will provide an opportunity to 
generate information about land plots 
and their legal atus.

Thus, solving the problem of devel-
oping a geodatabase to e ablish re ric-
tions and encumbrances on land rights 
within settlements is relevant.

The purpose of the udy is to sub-
antiate the main components of the 

geospatial database of re rictions and 
encumbrances on land rights.



To achieve the goal of the udy, a 
model of the geospatial database of 
e ablishing re rictions and encum-
brances on land rights has been devel-
oped and sub antiated. The model was 
developed using a unied UML model-
ling language. Geoimages are con ruct-
ed using modelling tools such as layer-
ing operations.
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


Analysis of recent research and publi-
cations has shown that when e ablishing 
re rictions and encumbrances on land 
rights, it is necessary to process not only 
objects which forming mode and zones 
around them, but also land plots with al-
location of a part on which re rictions 
and encumbrances are e ablished.

This udy developed a model of a 
geospatial database of re rictions and 
encumbrances on land rights. It takes 
into account not only the objects which 
forming mode and re rictions around 
them, but also data on land plots sub-
ject whom these re rictions and encum-
brances concern, and owners/users of 
these land plots (Fig. 1).

In the developed model, the Land 
Parcel class is the main target class of 
geoinformation support for which re-

rictions and encumbrances on land 
rights are e ablished. The part of the 
land plot for which the special mode of 
use is e ablished is given through the 
Elementary Plot class. The Land Parcel 
class is associated with the Owner/User 

class, which species the owner or user 
of the land plot, and the Ownership class, 
which describes the type of ownership.

The classes that are mo  fully re-
sponsible for the formation of geoin-
formation support for re rictions and 
encumbrances on land rights are the 
Re riction and Encumbrance classes. 
Classication of re rictions and encum-
brances was carried out in accordance 
with the Procedure for maintaining the 
State Land Cada re approved by the 
Resolution of the Cabinet of Mini ers 

 1051 of 17.10.2012 - Annex 6 [9].
The objects which forming mode class 

is dened to indicate the objects that cre-
ate the conditions for the exi ence of re-

rictions around them. Class Functional 
Use will take into account the urban pros-
pects of functional and planning develop-
ment of the settlement. According to asset 
19 of the Land Code of Ukraine, the land 
of Ukraine according to the main purpose 
is divided into categories, which are pre-
sented in the model by the class Category 
Land. Within the category of lands, lands 
of di erent designated purposes allocat-
ed, which are submitted through the class 
Designated Purposes.

Fig.1. Logical model of geodatabase for the e ablishment of re rictions 
and encumbrances on land rights 
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The general scheme of the algorithm 
for setting re rictions using data in the 
geodatabase is given in Fig. 2.

The atement of the problem in-
cludes the denition of the territory. The 
next age is the collection of informa-
tion about mode-forming objects, which 
lls the database of geospatial data. The 
geospatial database will contain various 
types of spatial and attributive informa-
tion about land plots, as well as data on 
factors and factors inuencing them.

The next age involves identifying ar-
eas a ected by re rictions, among which 
the following groups are identied:  the 

impact of targeted use, mode of use, land 
easements and sanitary, environmental re-
quirements, which in turn are divided into 
exi ing and design. At the next age, spa-
tial analysis is carried out and a thematic 
map is built, taking into account norms 
and andards (g 3). The nal age is de-
cision-making on land use.

The nal age of e ablishing re-
rictions is decision-making on land 

use. At this age, it is necessary to 
take into account not only the regulato-
ry component (laws, regulations, ate 
building codes and others), but also fac-
tors that increase or decrease the impact 

g

The statement of the problem 

Land plots that are not 
subject to restrictions 

Creating thematic maps of the study area 

Decision support 

The collection of information 

Conducting spatial analysis  

Land plots that are subject to restrictions 

the impact of targeted 
use 

the impact of mode of 
use 

the impact of environmental 
requirements 

the impact of land 
easements and sanitary 

existing restrictions? 

display of existing restrictions display of design constraints 

Yes No 

Filling the geodatabase 

Fig. 2. Functional model for e ablishing re rictions on land rights
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of regime-forming objects and a ect 
the quality of life. Such factors include: 

eepness and exposure of slopes, soil 
type, the presence of vegetation, the 
use in the production of lters with a 
high degree of purication, and so on. 
They can be divided into two groups: 
anthropogenic and natural. Thus, when 
e ablishing the sanitary protection 
zone of railways, the available protec-
tion again  noise should be taken into 
account [10]: anthropogenic origin - ar-
ticial noise shields and natural origin - 

noise protection greenery and properties 
of relief elements (hills, ravines). Thus, 
the geospatial database should contain 
a library of andards, a catalog of ad-
ditional factors of inuence, which is 

ructured in the model of the knowl-
edge base (Fig. 4). This component 
should be integrated into the geospatial 
database of the e ablishment of re ric-
tions and encumbrances on land rights.

In order to e ectively take into ac-
count additional factors when setting 
re rictions, it is necessary to sy em-

 

 

Fig. 3. A fragment of the protective zone of the transmission line

Fig 4. Knowledge base model
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atize all regulatory documents in the 
knowledge base and develop limits on 
the variation of the size of re rictions in 
the classier of re rictions and encum-
brances on land rights.



The udy developed a model of 
a database of geospatial data for the 
e ablishment of re rictions and en-
cumbrances on land rights. The model 
takes into account not only normative 
documents and objects which forming 
mode for e ablishing re rictions and 
encumbrances on land rights within 
settlements, but also additional factors 
that a ect the size of re rictions and/or 
comfort of the population.

The results of the udy can be used 
in the process of developing ma er 
plans of cities and in the formation of 
spatial decisions on land use.

The prospect of further research is 
to develop and automate an algorithm 
for calculating the impact of additional 
factors on the regulation of the size of 
the re rictions around the objects which 
forming mode within the settlements.
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