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Abstract. The goals and objectives of land monitoring and soil quality control are
substantiated, including monitoring of economic and legal condition of lands, their transactions
and quality of soils, assessment and forecast of changes in order to provide public administration
and local governments with relevant information for developing proposals and implementing
prevention of negative trends in land use.

The need to implement a system of land monitoring is stated because of systematic
deterioration of the quantitative accounting of land, the actual lack of accounting for the quality
of land, the requirements for the development of market land relations.

The necessity to take into account the principles and standards of the national
infrastructure of geospatial data is substantiated. Directions have been formed in which the
results of land monitoring can be used to regulate land relations and make management
decisions regarding land use and the formation of land turnover.

Among the key issues that need to be considered when creating a land monitoring system
are: the need to use new information technologies, a list of monitoring objects; attribute data of
monitoring objects; unified standards and data formats; tools to ensure the reliability and
updating of data, including by detecting anomalies and correcting errors in the data;

mechanisms of information interaction between all participants of the monitoring process.
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Formulation of the problem. The privatization of collective and state farm
lands in Ukraine, which was the essence of the first stage of land reform, ignored
an important aspect of land regulation and land management such as land
monitoring and soil quality control. Norms, rules and standards for land
monitoring have not been created, effective and logical mechanisms for soil quality
control and responsibility for production by methods that lead to soil quality
deterioration have not been developed.

The consequences of such actions or inaction were the systematic
deterioration of the quantitative accounting of land, the actual lack of accounting
for the quality of land. Practical lack of registration of landowners and land users,
both in terms of their identification and in terms of purpose, types of use, areas of
landowners and land users and the grounds for acquiring land rights and
restrictions. The lack of these types of reliable and up-to-date information makes it
impossible to build analytical reports, research and forecasts.

However, the Law of Ukraine, which opens the way to the introduction of the
market of agricultural land, provides a number of restrictions on the subjectivity of
market participants, the concentration of land, the conditions of collateral and the
sale of collateral.

In addition, taking into account the formation of unified territorial
communities and changes in the administrative division, these issues are of
particular importance, as information in the database of the State Land Cadastre is
stored on a territorial basis. That is why the lack of land monitoring and soil
quality control will hinder the introduction of a fair market and will not allow
timely assessment of trends, risks and dynamics of processes, including price
parameters.

It should be borne in mind that large-scale production of modern tillage

technologies involves the presence of large tracts of land and the homogeneity of



crops. In the pursuit of large tracts of land and the straightness of field boundaries,
farmers violate restrictions on the cultivation of land with steep slopes of more
than 3 degrees and other restrictions that cause erosion and loss of fertile soil.

As the system of land monitoring and soil quality control in Ukraine is not
maintained, there is no reliable information on the state of soil quality both in the
country as a whole and in terms of individual territories.

Exercising the authority to manage land resources involves control over the
quality of soils and the realization of the rights of the state as the owner, the
rational use of land and increase soil fertility. Among the functions of land
management - accounting and control over the efficiency of their use.
Unfortunately, since 2016, even the quantitative accounting of land has been
stopped.

It is necessary to take into account the importance of land resources for food
security of the country.

Modern approaches in the world's leading countries to the land management
system are aimed at creating information support and building on its basis an
analytical system for making sound management decisions that are based more on
economic than on administrative levers.

This monitoring should be carried out in the framework of creating a new
technology for building an information model for all stakeholders and participants
in the monitoring mode "online" with instant processing of interoperable data,
which in turn allows you to display a reliable situation in real time.

This makes it extremely important to form and improve an automated land
monitoring system at the national, regional and local levels, which in modern
conditions should be based on the ideology of geospatial data infrastructure and
automation of management processes.

The purpose of the study is to propose conceptual approaches to the
functioning of the automated land monitoring system in Ukraine to ensure its

implementation.



Presentation of the main material. As a result of the study it was established
that the automated information system of land monitoring (hereinafter - AIS) is
aimed at providing public administration and local government systematized,
reliable, operational information on the state of land and assess their change to
develop proposals to prevent their negative impact on the powers of these bodies.

There is some debate around the definition of land monitoring, which we
believe should be taken in a broad sense. Thus, the obligatory elements of land
monitoring as a component of the state environmental monitoring system should be
the assessment and control of processes related to qualitative soil changes, soil
pollution with toxic substances, land transformation, etc. [1].

However, in the current conditions, the processes of socio-economic and legal
nature regarding the distribution and use of land resources deserve special
attention. Therefore, as part of land monitoring, it is necessary to monitor and
control land transactions and their cost parameters. The role of the communicative
component of land monitoring and ensuring transparency of land relations for the
government and society is also increasing.

It is important to analyze the spatial distribution of changes in ownership and
use of land. Thus, as we can see from the figure below, according to the OLX ad
service, at the moment the main potential land transactions are concentrated in the
area of influence of large cities and urban agglomerations of Ukraine. In fig. 1
shows more than 200 thousand ads for the sale of land, published in 2020. For such
transactions we are interested in their attributive and spatial data: legal aspects,

cost parameters, dynamics and trends of transformations [4].



Fig. 1. Location of land plots put up for sale in 2020 on the electronic ads
service olx.ua

Thus, AIS should become a universal tool for information support of
organizational and management processes, effective management and use of
information resources, a platform for communication between government and the
public on the circulation of agricultural land. When automating land monitoring,
the following tasks should be taken into account:

- collection, systematization, analysis of data on land resources; formation of
analytical reports, graphs, charts, thematic maps and updating of basic spatial and
attributive data on the state and changes in land tenure, land use and soil quality;

- monitoring of the market situation in real time according to certain
indicators;

- monitoring the implementation of reservations on the land market, defined
in current legislation;

- integration with the functions of geospatial modeling and analytical

visualization;



- organization of access of citizens, legal entities, local governments and state
authorities to information resources of AIS land monitoring databases.

For all these and other positions, it is necessary to form a comprehensive
database, which will be the basis for a wide range of analytics on standard queries
and reports [5].

The purpose of creating an automated monitoring system is to identify the
main approaches and requirements for periodic continuous, long-term monitoring
of land condition, their circulation and soil quality, assessment and forecast of
changes to identify negative processes and develop recommendations for their
elimination or weakening. The introduction of the system is aimed at studying the
state of land use efficiency, changing the legal status and ensuring control over
compliance with the legal regime of land use, land use in ways that can lead to land
degradation, control (monitoring) of soil quality, timely decision-making to prevent
soil fertility , study and evaluation of land turnover processes, their indicators.

Among its main tasks: creation on the geoinformation database of the state
land cadastre of the system of interaction with the database of real property rights
and their restrictions, other information resources of the national level -
information-analytical system according to certain criteria and indicators. The
definition of such criteria and indicators is done at the stage of developing
requirements for the terms of reference.

Consideration should also be given to the automation of information and
analytical activities for land monitoring in the following areas [2,3,6]:

- monitoring of civil law transactions with land plots in terms of territories,
forms of ownership, land categories, purpose;

- monitoring the dynamics of land prices in the relevant sections;

- monitoring of land use according to their category, purpose, types of land
use;

- monitoring of the condition of lands by their quantitative and qualitative
characteristics, including taking into account the results of observations of the

condition of soils, their pollution by clogging, degradation, disturbance of lands;



- assessment and forecasting of transformation (change) of land plots.

It is important to provide in the system the use of tools to ensure the reliability
and updating of data, including by detecting anomalies and correcting errors in the
data. As practice shows, many errors in the information of official registers are
partly related to abuse and should be subject to careful control.

To this end, mechanisms for information interaction between all participants
in the monitoring process and in-depth cross-analysis of interconnected data should
be established in the monitoring system.

In fig. 2 presents the main conceptual framework that ensures the functioning

of the automated land monitoring system. Their further detailing is carried out at
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Fig. 2. The structure of the problems to be solved at the stage of development
of the concept of the automated information system of land monitoring

When developing AIS need to regulate: monitoring objects; criteria and
indicators of monitoring objects; types and kinds of indicators; data standards; data
formats; legislative and regulatory and organizational components; tools for
ensuring the reliability and updating of data; data quality improvement tools.

AIS should be based on the principles and standards of the national geospatial
data infrastructure and the European Union spatial data infrastructure, which is
initiated by the European Commission and regulated by the INSPIRE Directive.

Conclusions. Modern world and domestic experience shows the widespread
use of geographic information technologies for land management. The formation
and improvement of an automated information system for land monitoring is an
innovative response to current challenges in the Ukrainian economy, an important
step in creating a platform for the transition to digital data and digital processes in

land management at all levels.
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Jopow H.M., Tapnononscoxuii A.B., Ioamynnin 1.
KOHIIEIITYA/IbHI HIXoau DOYHKI[IOHYBAHHA
ABTOMATH30BAHOI CHCTEMH MOHITOPHHI'Y 3EMEJIb

Anomauia. O0rpynmosano yini ma 3a0a4i 6e0eHHs MOHIMOPUH2Y 3eMelb Ma KOHMPOLO

AKOCMI TPYHMIB, GKIIOUAIOYUY CHOCMEPEINCEHHS 3d 20CNO0APCLKUM I NPABOGUM CIAHOM 3eMeb, ixX



00icoM ma SAKICHUM CMAHOM IPYHMIB, OYIHKY [ NPOSHO3 3MIH 3 Memow 3a0e3neueHHs Opeauis
0epIICasHo20 YNPAGIIHHA MA MICYe8020 Ccamosps0y8aHts 6i0N08iOHoI0 IHgopmayicio 0
PO3POOKU NpOno3uyiti. ma BnpoBAONCEHHs 3aX00i8 3 NONEPeONHCeHHs He2AMUBHUX AGUL |
MeHOEeHYIl ) 3eMNeKOPUCTTYBAHHL.

Heobxionicmv  3anposadoicenns  cucmemu  MOHIMOPUHZY — 3eMelb  3VMOGIEHO:
cucmeMamuyHuM NO2IPUIEHHAM KLIbKICHO20 O00ONIKY 3emenb, (hakmuyHow i0CymHicmio 001Ky
AKOCMI 3eMeilb, BUMO2AMU PO3BUMK) PUHKOBUX 3eMENbHUX GIOHOCUH.

Obtpynmosano HeoOXIOHICMb 6PAXYBAHHSA NPUHYUNIE [ CMAHOAPMI6 HAYIOHAIbHOL
iHppacmpykmypu 2eonpocmoposux oanux. Cghopmosano Hanpsamu, 3a AKUMU pe3yTbmamu
MOHIMOPUHSY 3eMeNb MOXCYMb OYyMuU GUKOPUCMAHI O]l pe2yNIo8aHHs 3eMeNbHUX BIOHOCUH ma
NPUUHAMMS YAPAGNIHCOKUX PIUleHb 8 WO000 3eMIeKOpUCMY68anus ma npu opmyeanui obizy
3eMenNbHUX OLIAHOK.

Cepeo kmouosux numawusb, AKi HeOOXIOHO @paxyéamu npu CMEOPEeHHI cucmemu
MOHIMOPUHZY 3eMellb, BUSHAYEHO. HEeOOXIOHICMb 3ACMOCYBAHHA CYYACHUX IHOpMayiiHUX
MexHoN02il, nepenik 00’ €Kmié MOHIMOpuHey, ampubymueHi Oaui 00 €KMié MOHIMOPUHRY,
VHigixosani cmanoapmu i ¢opmamu Oanux; iHcmpymenmu 3abe3neuenHs 00CMOSIPHOCMI ma
akmyanizayii Oauux, 8 MoMy YUcli WLIAXOM 6USGNIeHHS AHOMAI Ma GUNPAGNIEeHHs NOMUTOK Y
OaHUX, MexXaHizMu IHGoOpMayiunoi 63aEMOO0IT MIdHC YCIMA YYACHUKAMU NPOYECY MOHIMOPUHR).

Knrouoei cnoesa: semenvhi pecypcu, MOHIMOPUHE 3emellb, A8MOMAMU308ani ingpopmayitino-
KOMYHIKAMUGHI cucmemu, iHppacmpykxmypa 2eonpocmoposux OaHux, semMelbHull kaoacmp, 001K

AKoCmI 3emeny.

Jopow H.M., Tapnononsckuii A.B., Hoamynaun II1H.

KOHIENTYAJIBHBIE IMOAXOAbI K ®YHKIHIUOHUPOBAHUIO

ABTOMATU3UPOBAHHON CUCTEMbBI MOHUTOPHUHIA 3EMEJIb
ObocnogaHnvl yenu u 3a0auu @e0eHus: MOHUMOPUHeA 3eMelb U KOHMPOIs
Kauecmea noue, GKuouas HaOMoOeHue 3a XO3AUCMEEHHLIM U  NPABOGLIM
COCMOsSIHUEM 3eMellb, UX 000POMOM U KA4eCMBEeHHbIM COCOSIHUEM NOY8, OYEHKY U
NPOCHO3 USMEHEHUL C Yellblo 0DecneyeHUs Op2aHos 20Cy0apCmeeHH020 YNPAGIeHUs]
U MeCmHO20 CamMOynpasierus coomeemcemeayioujel uHgopmayueti 0Jis paspabomku
NPeoNIodceHUll U BHEOPEHUS MEPONPUSMULL N0 NPEOYNPEe’COCHUI0 He2amuGHbIX

SGIeHUll U meHOeHuud 6 3eM1enojib306AHUU.



Heobxooumocmo 6nedpenuss cucmemvl MOHUMOpUH2A 3eMelb 000CHOBAHA:
cucmemMamudeckum yxyoueHuem KoauueCcmeeHH020 yuema 3emens, (hakmuieckum
omcymcmeuem yuema Kauecmeda 3emelb, MmpeboSaHusMU pa36umus pPbIHOYHbIX
3eMenbHbIX OMHOUEHULL.

ObocHosana  HeoOXoOUMOCMb  yuema  HPUHYUNOE U CMAHOAPMO8
HAYUOHAILHOU uH@pacmpyxkmypul 2e0npoCmMpaHCmMEeHHbIX OQHHDIX.
Chopmuposansi HanpasieHus, no KOMOPbIM pe3yibmamsl MOHUMOPUH2A 3eMelb
Mo2ym  OblMb  UCNONL308AHLL Ol Pe2YIUPOBAHUS 3EMENTbHbIX OMHOULeHUN U
NPUHAMUS YNPABNIEHYECKUX peuleHUutl 8 OMHOWEHUU 3eMI1enoNb308anus U npu
Gopmuposanuu 060poma 3emMenbHbiX Y4aCmKOos.

Cpeou karouesvlx 80nNpOCO8, KOMOpbvle HeoOXOOUMO YYeCcmb NpU CO30AHUU
cucmemvl MOHUMOPUHEA 3eMellb, ONpeoeleHbl. HeoOX00UMOCmb NPUMEHEeHUs
COBPEMEHHBIX UHDOPMAYUOHHBIX MEXHON02UL, Nepederb 00beKM08 MOHUMOPUHEA,
ampubymuenvle  OaHHble  00BEKMO8  MOHUMOPUHEA;,  YHUDUYUPOBAHHbIE
cmanoapmul U popmamsl OAHHBIX, UHCMPYMEHMbL 0becneyeHUsi 00CMOBEPHOCMU U
aKmyanu3ayuy OGHHLIX, 8 MOM YUCLe NYMeM 8blA8N1eHUs AHOMAIUL U UCNPABIEHUS]
OUWUOOK 8 OaHHLIX, MEXAHU3Mbl UHDOPMAYUOHHO20 B3AUMOOCUCBUSL MENCOY
8ceMu yUacmHUKaMU npoyecca MOHUMOpUH2a.

Knrwueevle  cnosea:  3emenvmvie  pecypcvl,  MOHUMOPUHZS — 3€Meb,
aA8MOMamu3uUpoBanuvie  UHQDOPMAYUOHHO — KOMMYHUKAMUBHbIE — CUCMEMDbL,
UH@pacmpykmypa 2eonpocmpaHcmeeHHbIX OAHHBIX, 3eMENbHbll KAO0Acmp, yuem

Kauecmeda 3eméeitb.



