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Abstract. The possibilities of building an information structure that can provide
systematization and accumulation of spatial and attributive data have been shown
in the article. As a result of the research, a model of the geospatial database was
developed, which can solve spatial and temporal analysis and support the problem of
simplifying the establishment of restrictions and encumbrances on land rights.

The general algorithm for setting constraints using data in a geospatial database
through a functional model was structured in the paper.

The article develops a model of knowledge base as a component of geospatial data
base. The knowledge base should contain both a library of standards and a catalogue
of additional influences that increase or decrease the effect of regime-forming objects
and affect the quality of life of the population.

The results of the research can be used in the process of developing master plans of
cities and in the process of forming spatial decisions on land use.
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Introduction. the characterigtics of the legal regime

of land plots. Such characteristics in-

The formation of the Land-Use clude restrictions on land use and en-
System is significantly influenced by cumbrance of land rights [1]. Their
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establishment 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 establishment of
restrictions and encumbrances on land
rights, it is necessary to develop an in-
formation structure that can provide
solutions to spatial-temporal analysis
and can support the solution of simplifi-
cation of restrictions and encumbrances.

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

Analysis of recent researches
and publications.

The development of a problem of
restrictions and encumbrances on land
rights have been discovered in works
scientists as Y. Dorosh [2], A. Tretiak
[3], D. Busuiok [5], D. Kitsakis [5] and
others. The works [2] developed a clas-
sification of territorial restrictions on
land use by type, of which there are five.
And the types are divided into subtypes
for the full characteristic of restrictions.
The article [3] showed the features of
the process of forming resirictions on
land use. Research [4] provides a clas-
sification of restrictions and encum-
brances on land rights under the laws of
Ukraine. Article [5] assessing the envi-
ronmental impact of law restrictions.

The problems of the application
of geoinformation technologies in the
field 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 system. In the study
[8] the authors determined the princi-
ples of organization of geospatial data
for registration in cadasiral systems of
land use restrictions and developed a
conceptual database model to imple-
ment geoinformation technology of
production and registration in the State
Land Cadastre system of profile sets of
geospatial data resiriction areas.

However, the research of scientists
concerns some problems of geograph-
ic information support in the field of
land management only, while the issue
of establishing restrictions and encum-
brances requires a comprehensive ap-
proach. Whereas, an effective geoda-
tabase will provide an opportunity to
generate information about land plots
and their legal status.

Thus, solving the problem of devel-
oping a geodatabase to establish restric-
tions and encumbrances on land rights
within settlements is relevant.

The purpose of the study is to sub-
stantiate the main components of the
geospatial database of restrictions and
encumbrances on land rights.

Research methodology.

To achieve the goal of the study, a
model of the geospatial database of
establishing restrictions and encum-
brances on land rights has been devel-
oped and substantiated. The model was
developed using a unified UML model-
ling language. Geoimages are construct-
ed using modelling tools such as layer-
ing operations.
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Presentation of the main research
material.

Analysis of recent research and publi-
cations has shown that when establishing
restrictions 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 restrictions
and encumbrances are established.

This study developed a model of a
geospatial database of restrictions and
encumbrances on land rights. It takes
into account not only the objects which
forming mode and restrictions around
them, but also data on land plots sub-
ject whom these restrictions 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-
Strictions and encumbrances on land
rights are edtablished. The part of the
land plot for which the special mode of
use is established is given through the
Elementary Plot class. The Land Parcel

class, which specifies the owner or user
of the land plot, and the Ownership class,
which describes the type of ownership.
The classes that are most fully re-
sponsible for the formation of geoin-
formation support for resirictions and
encumbrances on land rights are the
Restriction and Encumbrance classes.
Classification of restrictions and encum-
brances was carried out in accordance
with the Procedure for maintaining the
State Land Cadastre approved by the
Resolution of the Cabinet of Ministers
No 1051 of 17.10.2012 - Annex 6 [9].
The objects which forming mode class
is defined to indicate the objects that cre-
ate the conditions for the existence of re-
strictions 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 different designated purposes allocat-
ed, which are submitted through the class

class is associated with the Owner/User  Designated Purposes.
- = TR
FunctionalUse DesignatedPurposes LandCategory
1 "
codeFunctionallUse: Integer codeDesignatedPurposes: Integer codelandCategory: Umcnosui
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Fig.1. Logical model of geodatabase for the establishment of restrictions
and encumbrances on land rights
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The general scheme of the algorithm
for setting restrictions using data in the
geodatabase is given in Fig. 2.

The dtatement of the problem in-
cludes the definition of the territory. The
next stage is the collection of informa-
tion about mode-forming objects, which
fills 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 influencing them.

The next stage involves identifying ar-
eas affected by restrictions, among which
the following groups are identified: the

impact of targeted use, mode of use, land
easements and sanitary, environmental re-
quirements, which in turn are divided into
existing and design. At the next stage, spa-
tial analysis is carried out and a thematic
map is built, taking into account norms
and standards (fig 3). The final stage is de-
cision-making on land use.

The final stage of establishing re-
Strictions is decision-making on land
use. At this stage, it is necessary to
take into account not only the regulato-
ry component (laws, regulations, state
building codes and others), but also fac-
tors that increase or decrease the impact

e
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Fig. 2. Functional model for establishing restrictions on land rights

152

Ne 2-3'2020



Hayku npo semsnro. TeoiHgpopmauiliHi mexHosozii ModesntosaHHA cmaHy 2eocucmem

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

of regime-forming objects and affect
the quality of life. Such factors include:
steepness and exposure of slopes, soil
type, the presence of vegetation, the
use in the production of filters with a
high degree of purification, and so on.
They can be divided into two groups:
anthropogenic and natural. Thus, when
establishing the sanitary protection
zone of railways, the available protec-
tion against noise should be taken into
account [10]: anthropogenic origin - ar-
tificial noise shields and natural origin -

noise protection greenery and properties
of relief elements (hills, ravines). Thus,
the geospatial database should contain
a library of standards, a catalog of ad-
ditional factors of influence, which is
structured in the model of the knowl-
edge base (Fig. 4). This component
should be integrated into the geospatial
database of the establishment of restric-
tions and encumbrances on land rights.

In order to effectively take into ac-
count additional factors when setting
restrictions, it is necessary to system-

lo..x

lo..x
- e 1
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CatalogFactors 1 L 9 Restrictions
NHeFL T GodeOb:!ectE‘onn:f.ngMode ;3 codeRestricticn
RAREESE i name0bjectFormingMode S nameRestriction
condition L5 1 & widhtRestriction
intencityInfluence areaRestr:?_ct:?_on
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typeFactor ~— wvariationIndicator
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CatalogObjectAttribute LibraryRegulations
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namehttribute L =— nameRegulation
unitsg yearRegulation
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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 restrictions in
the classifier of restrictions and encum-
brances on land rights.

Conclusions.

The study developed a model of
a database of geospatial data for the
establishment of restrictions and en-
cumbrances on land rights. The model
takes into account not only normative
documents and objects which forming
mode for establishing restrictions and
encumbrances on land rights within
settlements, but also additional factors
that affect the size of restrictions and/or
comfort of the population.

The results of the study can be used
in the process of developing master
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 restrictions around the objects which
forming mode within the settlements.
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Mockanenko A. A., fikyr FO. B.
PO3POBJIEHHA BA3HW TEOIMNPOCTOPO-
BUX AAHUX /14 BCTAHOBJIEHHA OBME-
MEHb TA OBTAXEHbD TPAB HA 3EMJ1IO
https.//doi.org/
10.31548/zemleustriy2020.02.15
AHomayia. 8idobpaxeHo
Moxcausocmi

B cmammi
nobydosu
CmpyKmypu, AKka 3damHa 3abesneyumu cu-
CMemMamusy8aHHA Ma HOKOMUYeHHA Mpo-
cmoposux ma ampubymusHux daHux. B pe-
3ynemami docnidmeHHs 6yno po3pobneHo
modenv 6a3u 2eonpocmoposux OaHUX, Wo
30amHa 30be3neqyumu supiuieHHs 30004 npo-
CmMopo8o-4aco8020 GHANI3y ma nidmpumamu
suUpiweHHA 3a0004i CNPOWEHHA 8CMOHO8/eH-
HA Mext obMexeHb ma 0bmsieHb npoe Ha
3emenbHi dinaHKu.

Y pobomi 6yno cmpykmyposaHo 3a20s1bHuUl
Q7120pUMM 8CMOHO8B/EHHS 0BMEXMeHb 3 8UKOPUC-
maHHAM GaHux 8 6asi 2eonpocmoposux GaHuUX
yepes yHKYIOHIbHY Modersb.

B cmammi po3pobineHo modens 6a3u 3HGHS,
AK ck100080i 6a3u 2eonpocmoposux daHux. basa
3HOHb MaE Micrnumu 5K 6ibniomery Hopmamusis,
MoK | kKamasoz 00aMKosUX (PaKmopie ernnusy,
Wo nocuntoiome Yu nociabmiorome Oio pexu-
Moymeoprotodux 0b6’ekmie ma enausarome Ha
AKICMb UMM HaCeneHHs.

Pe3ynbmamu 0ocidxeHH MoXyms 6ymu
guKopucmaHi 'y npoueci po3pobneHHs eeHe-
PanbHUX 1170Hi8 Micm ma 8 npoueci hopMysaH-
HA NPOCMOpPOBUX pitueHb WoO0 8UKOPUCMOHHS
3emesibHUX GiNAHOK.

Kmovosi cnosa: 6a3a 2eonpocmoposux 0a-
HUX, 0BMeXeHHS rpas, 06Ms3eHHs Npas.

iHgpopmayiliHoi

* kK

Mockanenko A. A., fjukyr 10. B.

PA3PABOTKA bA3bl TEOIMNPOCTPAH-
CTBEHHbIX JAHHbIX /14 YCTAHOBJIEHUA
OTrPAHUYEHMI N OBPEMEHEHWI MPAB HA
3EMIJIIO

https.//doi.org/

10.31548/zemleustriy2020.02.15

AHHOmayua. B cmamee omob6paxeHsi
B803MOMHOCMU  MOCIMPOEHUA  UHPOPMOUYUOH-
Holl cmpykmypsl, Komopas cnocobHa obecne-
Yume CUCMEMOMUSOUUI0 U HaKonneHue npo-
CMPOHCMBEHHbBIX U ampubymueHbiX OOHHBbIX.
B pesynomame uccnedosaHusa bbina paspabo-
maHa modens 603bl 2e0nPOCMPAHCMBEHHbIX
doHHbIX. Bosa cnocobHa obecnevums peweHue
30004 NPOCMPAHCMBEHHO-8PEMEHH020 OHONU-
30 U noddepxams peuwieHUsa 300a4uU ynpoweHus
YCMOHOBKU 2paHul o2paHuyeHull u obpemere-
HUll npag Ha 3emesnbHble Y4oCmKuU.

B pabome 6bis1o cmpyKmypuposaHo obuuli
Q7120 PUMM YCMOHO8BNEHUS 02paHuYeHUl ¢ ucnose-
3080HUEM O0HHbIX 8 603€ 2e0POCMPOHCMBEHHbIX
GOHHbIX Yepe3s hyHKUUOHATbHYHO Modenb.

B cmamee paspabomaHa modesns 6a3bi 3Ha-
HUll, KoK Yocmb 603bl 2€0MPOCMPAHCMBEHHbBIX
AarHbix. ba3a 3HaRUl GoMHA co0epHamb KoKk
bubnuomery HOPMaMUBo8, MAK U Kamarnoz 00-
NOHUMENbHLIX aKMopos so3delicmeus], Ko-
mopele ycunuearom unu ocnabnsrom delicmeue
pexcumoobpasyrouux obbekmos U 8auaom Ha
KOYecmeo #U3HU HaceneHus.

Pesynbmame! uccnedosaHua mozym bbime
UCrob3080HbI 8 Npoyecce paspabomKu 2eHe-
posbHbIX N710H08 20p0dos U 8 npoyecce Gop-
MUPOBOHUS NPOCMPAHCMEBEHHbIX pewerull no
UCnO/163080HUIO 3eMefIbHbIX YHUCMKOE.

Kmouesble cnoea: 6030 2e0npocmpoH-
CMeeHHbIX OaHHbIX, 02paHUYEHUSA Npas, obpeme-
HeRUA npas.
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