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Abstract. The possibility and expediency of using the ideology of geospatial
data infrastructure (hereinafter NSDI) to create a system of accounting and
management of land and property complex of enterprises and local communities,
including new territorial communities, is considered.

The need to create accounting systems and management of land and property
complex is due to: a large-scale transition to digital technologies in the management
of enterprises, institutions and territories, real estate taxation, decentralization
processes, the creation of a national geospatial data infrastructure.

The necessity of taking into account the principles and standards of the
national infrastructure of geospatial data is substantiated. To form directions

according to which the information on land and property complexes can be used for
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filling of the National infrastructure of geospatial data and a substantiation of
adoption of administrative decisions.

Among the key issues that will ensure the use of the ideology of NSDI to create
a system of accounting and management of land and property complex enterprises
and local communities need to address issues of interoperability of data on land and
property complex, the use of a single cartographic basis, principles and data
validation procedures, data error correction, data access mechanisms for process
participants, the possibility of multiple data reuse and data licensing.

Keywords: land resources, land monitoring, automated management systems,
spatial data infrastructure, land management, land cadastre, information and

analytical system.

Formulation of the problem. Management of land and property complexes of
large enterprises and local communities is complex and multifaceted, as it is carried
out within several different spaces: social, economic, environmental, cultural,
historical, aesthetic, climatic, institutional and other dimensions.

Among the features of the land and property complexes of enterprises and
communities at the present stage are the following: development of real estate and
capital markets, restructuring of the national economy and changing business needs
in local resources, spatial development and urbanization, decentralization and
transformation of administrative bodies and management. . The systemic nature of
land use and real estate affects the interests of different social and economic groups,
which also leads to complex multilevel interdependencies in management and
requires further institutional settlement.

Solving the problems of functioning of land and property complexes is
significantly complicated by the incomplete formation of institutions of ownership
and use, as well as the lack of systematic separation of state and communal property
at the conceptual level. Market transformations and processes of capitalization of
land and real estate cause changes in methodological approaches to managing their

use.



On the other hand, increasing the efficiency of the land management system
both as a part of enterprises and in territorial formations is now characterized by a
large-scale transition to digital technologies and the development of approaches and
algorithms for processing large volumes of data. This makes it extremely important to
develop in terms of applying the ideology of geospatial data infrastructure to improve
the system of accounting and management of land and property complexes of
enterprises and local communities, including UTC (united territorial communities).

The purpose of the study is to determine the main approaches and
requirements to the structure and processes of application of the ideology of
geospatial data infrastructure to create a system of accounting and management of
land complexes of enterprises and local communities, including UTC.

Results of research and discussion. By land and property complex we mean a
set of land resources and other related property, in all its variety of forms of
connections, relationships and management, taking into account the uniqueness of
land as a natural resource and the basis of society and its productive forces.

The peculiarity of land management is that the concept of the latter is broader
than the concept of a single real estate object. On the one hand, the real estate object
is an elementary component of the land-property complex, a necessary precondition
for its formation. On the other hand, the land complex is not just the sum of
individual plots of land and individual real estate. Neither from the standpoint of
value, nor from the standpoint of property rights, the land-property complex is not
reduced to a single real estate or a simple set of them.

In our opinion, the functional orientation, the spatial multilevel organization of
the formation of the land and property complex is what should be reflected in the
ordering of its composition and structure as a whole system.

The mechanism of effective management of the land and property complex
should become a platform for coordination of interests of all subjects of the land and
property relations arising concerning set of objects which are a part of the given land
and property complex. Thus, the effectiveness of managing the use of a separate land

plot for its owner is reduced to maximizing the value of the plot and obtaining the
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maximum land rent from it. The criterion for assessing the effectiveness of land
management for an agricultural enterprise that leases land is the maximum
profitability of products grown on it. And this is achieved through the creation of
arrays of sustainable land use as effective complexes. For the territorial community,
the criteria for the effectiveness of land management are the integrated value, the
capitalization of the territory of the whole community, increasing its investment
attractiveness, increasing land tax revenues.

These management goals are achieved by increasing the coherence and
orderliness of the components of the land and property complex and by improving the
communication processes between the individual subjects of land and property
relations. The geospatial data infrastructure can and should be such a means of
communication.

Geospatial data infrastructure is a set of spatial information resources,
organizational structures, legal and regulatory mechanisms, technologies for creating,
processing and exchanging spatial data that provide wide access and efficient use of
spatial data to citizens, businesses and authorities.

At the same time, we can distinguish some differences between the spatial data
infrastructure of land and property complexes for enterprises and local communities.
First, the object of such a system in the enterprise will be land and property owned
and used by the enterprise. While for a territorial community, the object is all land
and property located within the community, which is a higher level of systemic
organization and spatial hierarchy. Secondly, the subjects of the information system
of the enterprise are related persons: owners, managers, contractors, employees and
others. For the information system of the territorial community, its subjects are all
individuals and legal entities related to the territorial community: local self-
government bodies of the community; community residents; business entities that
carry out economic activities in the community and use its local resources, potential
investors and others. Third, the purpose and objectives of such systems for enterprises
and communities necessitate different data sets and indicators for the management of

land complexes. Accordingly, fourth, the data sources will be slightly different.



However, common to both businesses and communities in terms of real estate
management information is the ideology and principles of geospatial data
infrastructure, including data collection, processing, storage, analysis, transportation,
visualization and use in management processes - administrative, organizational and
economic decisions on land and property complexes.

The basis for the management of the land and property complex is the
availability of relevant and reliable information about its objects, phenomena,

processes and connections, defined in the system of space-time coordinates (Fig. 1).
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Fig. 1. Basic data sets in the system of accounting and management of land and
property complexes [6,7]

In general, any geospatial data infrastructure includes: basic spatial data, which
serve as a basis for geopositioning of all spatial and attributive data; spatial metadata
and mechanisms for accessing them; spatial data standards, including exchange
formats, classifiers, data models, etc.

The basic set of spatial data (as a digital cartographic basis of geographic
information mapping) is largely determined by the content of the main elements
(layers in GIS) topographic maps and plans of a certain level, which actually form an
effective core information infrastructure, combining different characteristics of real
objects. reality [4].

Given the purpose of such systems to meet management needs, one of their

most important functions is analytical. The formation of analytical data in the
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necessary sections and forms is based primarily on logical, reasonable and balanced
classifiers and directories. Since each object of the land and property complex has a
clear geospatial definition, an integral part of the analytical method in these systems
Is spatial analysis [8].

Stages of data analysis should be built separately for each management task,
starting from ensuring data collection and ending with providing access to the results
of their analysis (Fig. 2). And the latter can also have different levels of
implementation: from OLAP-technology with solutions of the Business Intelligence
class, ending with expert systems based on artificial intelligence and machine

learning [9].
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Fig. 2. Stages of the analytical process

Among the principles of creation and operation of the geospatial data
infrastructure for our purposes are the following:
o relevance, reliability, completeness, integrity, accuracy, validity of
geospatial data;
o interoperability and integration of geospatial data obtained from

different sources;

o indefiniteness and continuity of operation of the geospatial data
infrastructure;
o innovative methods, approaches, technologies and algorithms for

the creation and operation of information systems.

Conclusions. Management of land and property complexes at any level should
be strategic in nature and should be linked to the development strategy of the
enterprise and the local community. When creating an automated system of
accounting and management of land and property complexes of enterprises and local
communities should take into account their features and needs for subject and object

composition.



The use of the ideology of geospatial data infrastructure in the management of
land complexes of enterprises and local communities will increase the transparency
of the formation, implementation and control over the implementation of
management decisions, which will be based on reliable, up-to-date information about
the real situation in real time.
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BUKOPUCTAHHA LIEOJIOrTI IHOPACTPYKTYPHU
T'EOITIPOCTOPOBHUX JJAHUX /IVIA CTBOPEHHA CHCTEMH OBJIIKY TA
YIIPAB/ITHHA 3EMEJIbHO-MAHHOBUMH KOMIUTEKCAMH

ITJ[TIPUEMCTB TA TEPUTOPIAJIBHUX I'POMA/l, B TOMY YHCJII OTr

Poszenanuymo mooicausicmo ma  00rpyHmo8ano OOYINbHICMb  BUKOPUCHIAHHS
i0eonocii  ingppacmpykmypu ceonpocmoposux oanux (naoani HII'J]) ons cmeopenus
cucmemu 001Ky ma YNPAGIiHHA 3eMeNbHO-MAUHOBUMU KOMNAEKCAMU NIONPUEMCING
ma mepumopianbrux epomao, 8 momy wucii OTI'

Heobxionicms cmeopenns cucmem obniKy ma ynpasiiHHs 3eMelbHO-MAatuHOBUMU
KOMNJIEKCAMU 3YMOBIEHO: MACUIMAOHUM — Nepexo0oM HA YUPposi mexHoo2ii 6
VAPABIIHHI NIONPUEMCME, YCIMAHO8 Ma Mepumopitl, On00aAmKy8aAHHAM HEPYXOMOCHI,
npoyecamu  Oeyewmpanizayii, cmeopeHuam Hayionanonoi  ingppacmpyxmypu

2e0NnpoCmoposuUx OAHUX.



Ob1pynmosano  HeoOXIOHICMb  8pAXYBAHHA  NPUHYUNIE 1  CMAHOAPMis
HayioHanwbHoi ingpacmpykmypu ceonpocmoposux oanux. Cghopmosarno nanpsamu, 3a
AKUMU BIOOMOCMI NPO 3eMENbHO-MAUHO8] KOMNIEKCU MONCYMb OVMuU SUKOPUCTAHI
0111 Hanosnenus Hayionanvnoi ingpacmpykmypu 2eonpocmoposux OaHux ma
0OIPYHMYBAHHA NPULHAMM S YAPABIIHCOKUX DIULEHD.

Cepeo katouosux numans, sKi 3abesneuams gukopucmanns ioeonocii HII/[ ons
CMBOpeHHs cucmemu OONIKYy ma YNPAGIiHHA 3eMelbHO-MAUHOBUMU KOMNIEeKCAMU
nionpuemcme ma mepumopiaivHux epomad, 8 momy uucii OTI neobxioHo supiwumu
numanHs  3a0e3nedyeHHs iHmeponepadenbHocmi OaHux npo 00’ €Kmu 3eMeNbHO-
MAtH08020 KOMNJEKCY, BUKOPUCMAHHA EOUHOI KapmoepagiuHoi OCHO8U, NPUHYUNIE
ma npoyedypu eanioayii 0anux, UNPaGIeHHs NOMUIOK 8 OAHUX, MEXAHIZMU OOCYNY
00 OaHUX YYACHUKAM NpoYyecy, MONCIUBICMb 6azamopazo8ozo No8mMopHO20
BUKOPUCMAHHA OAHUX MA NIYEeH3VB8AHHA OAHUX.

Knrwuoei cnoea: 3emenvhi pecypcu, MOHImMoOpuHe 3emenb, ABMOMAMU30BAHI
cucmemu YNpaeninHA, IHOPACMpyKmypa 2eonpocmoposux OaHux, 3emieycmpi,

3eMenbHUll Kaoacmp, iHopMayitiHo-aHalimuiHa cucmemd.

JMopow H.M., Tapnononsckuii A.B., Hoamynnun II.H., Tapuononsckuii
E.A., Kpasuenxo E.M.

IIPUMEHEHHUE HJIEOoJIOrnn HH®OPACTPYKTYPbI
TI'EOIIPOCTPAHCTBEHHbBIX JIAHHBIX JUUIA CO3JAHHA CHCTEMbI
YUETA y/4 YIIPABJIEHHUA 3EMEJ/IBHO-UMYIECTBEHHBIX
KOMIIJIEKCOB IIPEJIIIPUATHH H TEPPUTOPHAIbHBIX OBII[HH

Paccmompena 803MOACHOCD u obocHosaHa yenecooopaszHocmy
UCNONBL308AHUS UOEONOSUU UHPPACMPYKMYPbl NPOCMPAHCMBEHHBIX OAHHBIX (Odlee —
UI1]]) ona coz0anus cucmemvl yuema u YNpasieHus 3emenbHO-UMYUeCmEeHHbIMU
KOMNJIEKCaMu Npeonpusimuii U meppumopuaibHbix 0OUWUH.

Heobxooumocms  co30anusi cucmem yuema U YNPAGIEHUS 3eMeENbHO-
UMYWEeCMBEHHLIMU ~ KOMAJEKcamMu 00YClo6NeHa: MacuimaOHbiM —Nepexooom Ha

yugposvie mexHono2UU 8 YNpasieHuu npeonpusimuil, Y4percoeHull u meppumoputl,
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HAN02000/104CeHUeM HeOBUNCUMOCMU, NPOYeccamu OeyeHmpaniusayuu, co30aHuem
Hayuonanvnoii ungpacmpykmypwi 2eonpocmpancmeeHHulX OaHHbIX.

ObocHosana Heobxo0uMocms yuema nPUHYUno8 u CmaHoapmos HayuoHaIbHoU
ungpacmpykmypul 2eonpocmpancmeennvix oannwvix. Chopmuposanvl HanpasieHus,
O KOMOPbIM CBEOCHUS O 3eMelbHO-UMYUIEeCBEHHbIe KOMNJIEKCbl MOo2ym Oblmb
UCNONIL306AHYL 074 HanoaHeHus Hayuonanvroii ungpacmpykmypol
2e0NPOCMPAHCMBEHHbIX  OAHHLIX U  O0OOCHOBAHUS  NPUHAMUS  YNPAGIEHYEeCKUX
peuieHutl.

Cpeou Kknrouesvix 80NpPOCO8, KOmopwvie odecneyam UCHONb3I0BAHUE UOEONI0SUU
HUII]] ona coz0amus cucmemvl yuema u YNpasieHUsi 3eMeilbHO-UMYUeCBeHHbIMU
KOMRIEKCAMU NPeOnpusimutl U meppumopuaibHbiXx 00WuH HeobX00uMo peuunms
gonpoc obecnedueHus UHMEPONepaderbHOCMU OAHHLIX 00 00beKmax 3emMenlbHO-
UMY ECBEHHO20 KOMNIIEKCd, UCNONb308AHUSL €OUHOU KApmocpapuuecKkol OCHO8bI,
NPUHYUNOB U NPOYedypbl BAIUOAYUU OAHHBIX, UCHpABIeHUe OUUOOK 6 OAHHbIX,
MeXanuzmsvl  00CMyna K OQHHbIM — YYACWMHUKAM — Npoyeccd,  B03MONCHOCHIb

MHO2OKpAMHO2O0 NOBNOPHO20 UCNOSIb30BAHUA OaHHBIX U JAUYEH3UDOBAHUA OQHHbIX.

Kntwuesvie  cnosa:  3emenvHvle  pecypcebl,  MOHUMOPUHZ — 3eMellb,
asmomMamu3upoBanHHvle cucmembl ynpaeieHus, ungpacmpykmypa
NPOCMPAHCMBEHHBIX ~ OAHHBIX,  3eMIeYCMPOUCMB0,  3eMEeNIbHblll  Kadacmp,

qubOpMaL;MOHHO'ClHClJlumMUQCKQ}Z cucmema.

10



