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Abstract. The main requirements for the land monitoring system are
identified, including requirements for its functionality, information support,
visualization of spatial information, interactive maps, database structure, general
architecture, analytical criteria and other types of support.

The main directions of land monitoring, within which the automated system
should function, in particular, monitoring of civil law transactions in terms of
territories, forms of ownership, land categories; monitoring of price dynamics;
monitoring the condition of lands by their quantitative and qualitative
characteristics; assessment and forecasting of land transformation.

Substantiated requirements for the subsystems of administration, ergonomics,
infrastructure, ensuring the turnover of change, geodetic and mathematical basis,
etc.

Emphasis is placed on the need to ensure the protection of information,
including confidential information, as the land monitoring system should contain
not only information on the objects of monitoring, but also information on the

subjects of land relations, whose rights should be guaranteed.



The need to use directories and classifiers, in particular the classification of
administrative-territorial entities of Ukraine, types of economic activity, as well as
integration with various state official registers as part of the national geospatial
data infrastructure platform is taken into account.

Keywords: software, land monitoring, database, land resources, automated
information and communication systems, geospatial data infrastructure, land
cadastre.

Actuality. Solving the problems of land monitoring and soil quality control at
the current stage of information technology development and accelerating
operational management decisions in the run-up to the introduction of the
agricultural land market is impossible without the development and
implementation of a new type of software.

The requirements for such land monitoring software are non-standard, they
are designed to ensure harmonization of different types and kinds of data.
Characterizing the requirements for the software of the automated information
system of land monitoring and soil quality control (hereinafter - AIS) in general,
we note that the latter is aimed at providing public administration and local
government systematic, reliable, operational information on land status and
assessment of their change.

The software should guarantee the creation of a tool for information support
of organizational and management processes, effective management and use of
information resources on the circulation of agricultural land.

The above non-standard requirements for software determine the relevance
of research in this area.

The aim of the study is to systematize the requirements for the software of
the automated information system of land monitoring, aimed at the integration of
different types and kinds of data for the implementation of a wide range of
analytical tasks.

Results of the study. Within the framework of software development, the

issues of 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, soil quality control, timely decision-making
to prevent loss should be addressed. soil fertility, study and evaluation of land
turnover processes, their indicators (transactions and market conditions).

Based on the integration with the data of the State Land Cadastre, the State
Register of Real Property Rights and other state registers, the software is
developed as a web platform, the modules of which should be built on the

principles of scaling the functionality of the system in the future (Fig. 1) [ 1].
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Fig. 1. The structure of bodies and services - participants in information
interaction in the monitoring of land.

AIS software is developed in the form of modules in order to:



e ensuring the initial collection and primary processing of source information
required for the preparation of reports on certain criteria for monitoring land
transactions, land status and their changes;

e creation of a unified reporting system for certain indicators of monitoring of
land transactions, land status and their changes;

e improving the quality (completeness, accuracy, reliability, timeliness,
consistency) of information on the state of lands and their changes;

e ensuring control over compliance with certain norms and rules on land
transactions, land conditions and their changes;

e ensuring the visualization of spatial data for certain thematic analytical
groups;

e providing technological processes for updating data on certain thematic
analytical groups;

e providing scientific, technical-economic and information-analytical
substantiations of administrative decisions of state authorities and local self-
government bodies;

e ensuring regulated access to AlS databases in accordance with the status of
users (including unauthorized).

e As aresult of AIS software development, digital business processes will be
created to improve the value of the following indicators:

e time of collection and processing of primary source information;

e the number of information systems used to prepare analytical information;

e time spent on information and analytical activities [2].

Requirements for the development of software for an automated land
monitoring system should take into account the requirements of the following laws
and regulations: the Land Code of Ukraine; Laws of Ukraine “On the State Land
Cadastre”, “On Information”, “On Electronic Documents and Electronic Document
Management”, “On Access to Public Information”; “On protection of information
in information and telecommunication systems”, “On electronic digital signature”,

“On protection of personal data”; Resolutions of the Cabinet of Ministers of



Ukraine “On the Procedure for Exchange of Information between Urban and State

Land Cadastres”, “On Urban Cadastre”, “On Approval of the Procedure for the

Use of Computer Programs in Executive Bodies™; “On approval of the Procedure

for the use of electronic digital signatures by public authorities, local governments,

enterprises, institutions and organizations of state ownership”, “On approval of the

Rules for information protection in information, telecommunications and

information and telecommunications systems”; DSTU 34.602-89 “Information

technology. A set of standards for automated systems. Terms of reference for the

creation of an automated system” [3].

Detailed requirements for the functioning of the system are determined
during the development of the terms of reference and the AIS project, in particular:
provisions for project development; spatial structure; functionality; discreteness;
types of analysis and standard reports; development planning and strategies (ability
to modernize, scale); electronic services.

The system should provide detailed information on:

1. Each subject of land relations, including relevant information about him, his
property rights and property rights to land, as well as restrictions and
encumbrances on these rights. Analytics by subject should include a list of land
plots with areas of ownership and use in terms of rights to them, regions,
purpose of land, etc.

2. Each land plot, including current information about it. Land analysis should
include entities with areas of ownership and use and types of rights to them and
should be presented in cartographic and tabular form.

3. Volumes of transactions and transactions with land for the selected period of
time in different analytical sections - by regions, districts, settlements, forms of
ownership, types of rights, types of transactions and other agreements, types of
entities, category of land, purpose of land etc. For interactive analysis, there
should be a user-friendly interface with the ability to filter and group data.

4. Availability and distribution of land plots at the selected time in different

analytical sections - by regions, districts, settlements, forms of ownership, types



of rights, residents and non-residents, organizational and legal forms of rights
and other parameters, category of land , the purpose of land, the presence in
state registers, types of economic activity, types of land.

5. Changes in the availability and distribution of land for the selected period. This
section of the analysis should demonstrate the dynamics and pace of
transformation of land and rights in the land reform process, provide answers to
questions: how the state and use of land resources since the introduction of the
agricultural market, how land is used by new owners, how land structure
changes by category, target purpose, forms of ownership, how land is
concentrated and consolidated, how land use changes over time through various
forms of management, how urbanization and suburbanization “creeps”, how
other natural resources are ruined, how the share of non-productive land use
grows, how the level of ecological stability of lands changes, etc. [4].

6. Access to retrospective (archival) data for each of the above sections. This
information should show historical processes, creation of land plots, their
division, unification, closure (archiving).

7. Analytical information on the identified problems in the data: inaccuracy,
inconsistency, illogicality, exceeding the established indicators, etc.

8. Forecast of dynamics and spatial statistical modeling of phenomena and
processes in the field of land relations, their economic, social and
environmental aspects.

The relevance and reliability of information support of the system is
achieved by taking into account the requirements for the composition and content
of data, namely [5]:

- land cadastral:

e category;
e pUrpose;
e type of use;
e type of land;

e cadastral number;



catalog of coordinates of the land plot boundaries (type of storage);
area (according to the document);

NGOs;

availability of easement (+, -);

presence of restrictions (+, -);

type (name) of restrictions;

- on civil law agreements:

subjects of the agreement (types of subjects);

subject of the agreement (plot, lease right, easement right);

type of agreement {(sale, gift, exchange, pledge, additional agreement
(prolongation, amendments)};

area (unit of measure, type of display);

administrative affiliation (location) of the object (subject) of the
agreement (within the settlement, village council, OTG, district,
region)

administrative affiliation (registration) of the subjects of agreements;
citizenship of the subject of the agreement, name;

TIN, USREQU of the parties to the agreement;

NACE of a legal entity;

cost {plots, units of area (ha, hectare, sq.m, shares)};

value of property law (term of property law, value of property law for
the term);

place of registration of the subject of the agreement (legal entity)
Name Yu.O. ;

type of legal entity (organizational and legal form of OJSC, PJSC,
PJSC, LLC);

encumbrances (rent, emphyteusis);

- about encumbrances;

- about legal entities (market participants);



- about individuals (market participants);

- requirements for cases of writing information about objects, subjects,
administrative territories, types, types of agreements and so on (nominal or in
cases of content).

Architecturally, the AIS should include a database management system,
front-end, back-end, web services and other subsystems. Preference is given to
technologies of micro-service architecture, which should ensure its scalability,
modularity, stability, versatility.

In this case, the determining factor for the development of AIS architecture
is the choice of the latter model: the creation of a completely new or based on the
National cadastral system.

The AIS database, in our opinion, should be centralized. Local databases are
not created. The database must be integrated with spatial data and GIS modules.
The spatial component of the database, if possible, gets rid of the implementation
of spatial calculations (GIS calculations, transformations of coordinate systems,
spatial sections, thermal maps, etc.), which are transferred to the software
subsystems. This will unload the database and reduce the risks of its operation.
Structurally, the database depends on the chosen architecture of the system and is
based on the essence of the database of the State Land Cadastre, which are
supplemented by system-specific objects and links [2].

The system should contain a number of interactive maps with the ability to
display the base layers (including the cartographic basis) and sets of indicators for
monitoring land and analysis of changes in their quantitative and qualitative status.
AIS software must implement the following functional requirements for:

e land monitoring (three levels; market, analytics, forecast);
e geodetic basis;

e mathematical basis;

e cartographic basis;

e administration;

e technical protection of information;



e boundaries of administrative division and its changes;
e (data format (administrative, statistical spatial) for the system, for the client.

Among the requirements for the software is the creation of an electronic
cabinet in accordance with the user's authority.

The System should provide for the possibility for the administrator to create
and modify quick access panels, which accumulates the main sets of monitoring
indicators and links to relevant reports and AlS resources.

The analytical subsystem should be based on the following principles [3]

e types of reports (static, dynamic);

e types of reports (in cartographic, graphical, schematic and tabular form);
e discreteness of sections (1 day, week, quarter, year, the whole period);

e reporting interface, which provides nesting and filtering.

It should also be possible to search for information on the System within the
user's authority.

Conclusions and prospects. Based on the identified requirements for the
software of the automated information system of land monitoring and soil quality
control, the main directions of work on the terms of reference and the project of
land monitoring, within which the automated system should be developed and
operated, are determined.

The requirements for administration, ergonomics, infrastructure, ensuring
the turnover of changes, geodetic and mathematical basis, etc. are also
substantiated.

Ensuring the protection of information, including confidential information,
is important, as the land monitoring system should contain not only information
about the objects of monitoring, but also information about the subjects of land
relations, whose rights should be guaranteed.

The need to use directories and classifiers is taken into account, in particular
the classification of administrative-territorial entities of Ukraine taking into

account administrative reform, economic activities, as well as integration with



various state official registers as part of the national geospatial data infrastructure

platform.
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Toamynnin I 1., /lopow O.C., Tapuonoawvcekuii A.B.

OCHOBHI BHUMOI'M 1O PO3POBKH IPOI'PAMHOI'O
3ABE3IIEYEHHSI ABTOMATU30BAHOI CUCTEMH MOHITOPUHI'Y
3EMEJIb

Busneni ocHo6ui @umozu 00 cucmemu MOHIMOPUHZY 3eMeilb, GKI0UArYU

sumocu 00 ii QyHkyioHarbHoCmi, IHPOpMayiiHo20 3abe3nedeHHs, Gizyanizayii



npocmoposoi  iHopmayii, IHMePAKMuUBHUX Kapm, Cmpykmypu 0a3u OaHux,
3a2anbHOI apXimeKmypu, AHaliMUYHUX Kpumepiie ma iHuwux udie 3a6e3neyeHHs.

Busznaueno ocHo6Hi HanpaAMu MOHIMOPUHZY 3eMeNb, 6 PAMKAX AKUX Ma€
@yHKYiOHy8aMU ABMOMAMU308AHA CUCEMAd, 30KpeMa MOHIMOpUHe YUBLIbHO-
npasosux Mpam3axKyill y pospizi mepumopiil, (popm 61acHocmi, Kame2opili 3emens,
MOHIMOPUHZ OUHAMIKU YIH, MOHIMOPUHE CMAHY 3eMelb 3d iX KIIbKICHUMU mda
AKICHUMU XAPAKMEPUCMUKAMU, OYIHKA Ma NPOSHO3YE8AHH mpaHchopmayii cmamny
3emernb.

Ob6rpynmosani eumo2u wjo00 niocucmem aOMIHICMPYBAHHS, €PSOHOMIKU,
iHgppacmpykmypu,  3abe3neuenHsi 0OOPOMHOCMI  3MIH, 2e00e3udHoi  ma
MamemamuyHol OCHO8U MOUO.

Hazonoweno na neobxionocmi sabesneuenns zaxucmy ingopmayii, 6 momy
yuci KOHGIOeHYIlHOI, OCKIIbKU cucmemMa MOHIMOPUH2Y 3eMeNb MAE MICIMUMu He
Juue 8i00Mocmi npo 06 e€kmu MOHIMOPUHSY, a U B8i00MOCMI W00 CYO €KmMIs
3eMenbHUX 8I0HOCUH, NPABA SIKUX MAlomb OYmu 2apanmoeaHi.

Bpaxosano mneobxionicme euxopucmanms 008i0HUKI6 ma Kiacugpikamopis,
30Kpema 3 Kuacugixayii aOMiHiCmpamusHo-mepumopiaibHux ymeopensv Yxpaiuu,
8UO0I8 eKOHOMIUHOI OISNbHOCMI, a4 MAKONC IHMe2payiio i3 pizHUMU O0epIHCABHUMU
oiyitinumu peecmpamu y cKiadi niam@opmu HAyioHAIbHOI iHpacmpykmypu
2eonpocmoposuUx OaHux.

Knrouoei cnosa: npocpamue 3ab6e3neuenns, MOHimopune semeib, 6a3a OaHUX,
3eMeNbHI pecypcu, a8momMamu308aHi IHGOPMaYitiHo- KOMYHIKAMUBHI CUCHEMU,

IHhpacmpyKkmypa 2eonpocmoposux 0anux, 3eMelbHULl Kaoacmp.

Hoamynnun ILH., lopow O.C., Tapuonoasckuii A.B.

OCHOBHBIE TPEBOBAHHA K PA3PABOTKE IIPOI'PAMMHOI O
OBECIIEYEHUA ABTOMATH3HPOBAHHOH CUCTEMBI
MOHHUTOPHHI' A 3EMEJIb

Buisgnenvt  ocnosHnvle mpebosanus K cucmeme MOHUMOPUHSA 3eMelb,

GKJIIO4dAA mp€60661HZ/I}Z K ee QbyHKI/}MOHCUZbHOCWlu, MHQbOpMaL}MOHHOZO O6€Cﬂ€’-l€l—luﬂ,



BU3YAIUZAYUU — NPOCMPAHCMEEHHOU — UHOpMayuUu, UHMEPAKMUBHbIX — Kapm,
cmpyKkmypsl 6a3bl OAHHLLX, 00Well apXUMeKmypol, AHATUMUYECKUX Kpumepues u
opyaux 81008 obecneyeHusl.

OnpeodeneHbl OCHOBHblE HANPABIEHUSI MOHUMOPUHEAd 3eMellb, 8 PAMKAX
KOMOPbIX  OONNCHA — (DYHKYUOHUPOBAMb  ABMOMAMUZUPOBAHHAS.  CUCEMd, 6
YACMHOCIU MOHUMOPUHE 2PANCOAHCKO-NPABOBLIX COCNOK 8 paspese meppumopuil,
Gdopm cobcmeenHocmu, Kame2opull 3emelb, MOHUMOPUHE OUHAMUKU UYeH,
MOHUMOPUHE COCMOSIHUSL 3eMellb N0 UX KOJUYECMBEHHbIMU U KA4eCmEeHHbIMU
Xapakmepucmukamu, OYeHKA U NPOSHO3UPOBAHUe MPAHCHOpMayuu COCMOSHUS
3emens.

ObochosaHbl  mpebosanusi NO  NOOCUCMEMAM — AOMUHUCMPUPOBAHUS,
OP2OHOMUKY, — UHDPACMPYKmMYpbl, obecnedenuss B8036PAMHOCMU — USMEHEeHUL,
2e00e3uqeckoll U Mamemamuyeckoll OCHO8bl U MaK odJiee.

Ommeuena HeobOX0OUMOCMb oObecnedeHus 3auumol UHGopmayuu, 8 Mmom
yucie KOHQPUOEHYUATbHOU, NOCKONbKY CUCeMad MOHUMOPUH2d 3eMelb OO0ANCHA
cooepaicams He MOAbKO C8e0eHUsl 00 00beKmax MOHUMOPUH2d, HO U C8EOeHUsT O
CYOvLeKmax  3eMelbHbIX  OMHOWeHUU, Npasa  KOMOPbIX  OO0JJCHbL  OblMb
2apaHmupo8aHbi.

Yumena HeobXx00UMOCb UCNOIL306AHUS CNPABOUHUKOB u
Kaaccugukamopos, 6 uACMHOCMU NO KlacCu@uxayuu aOMUHUCMPAMUBHO-
meppumopuaibHbix 0bpazosanull Vrpauneoi, 8U008 DKOHOMUYECKOLL
OesimenbHOCU, A MaKdce UHMe2payuro ¢ PAasiudHbIMU 20CY0apCmeEeHHbIMU
ouyuanvueiMu  peecmpamu 6  cocmase — NAAMPOPMbL  HAYUOHATLHOIU
uH@pacmpykmypul 2e0npoCcmpaHcmeeHHbIX OAHHbBIX.

Knioueevie cnoea: npocpammmuoe obecneuerue, MOHUMOPUHE 3eMeilb, 0a3d
OaHHBIX,  3eMeJlbHble  Pecypcvbl,  ABMOMAMU3UPOBAHHbIE — UHDOPMAYUOHHO
KOMMYHUKAMUBHbIE — CUCEMbl,  UHQDPACMPYKmMypa  2eonpocmpaHcmeeHHblX

OAHHBIX, 3eMEeIbHbIU Ka0acmp.



