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SUMMARY

The feasibility of creating and systematizing approaches to creating a new type of automated
monitoring system, a community resource management system aimed at integrating various
types of data for the implementation of a wide range of analytical tasks in the context of
monitoring and management, as well as rational use, assessment and protection of existing
community resources within the framework of the developed corresponding program is
justified.
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Introduction

The development of information technologies in the modern world allows solving problems in
monitoring and managing community resources. However, making effective management decisions in
this context, which is also related to the functioning of the land market, requires the development and
implementation of a new type of software. The choice of approaches to its creation should be non-
standard and ensure a combination of different types of data.

Characterizing in general the approaches to the creation of such software for an automated system of
resource monitoring and management, we note that this system should first of all provide state
administration bodies and local self-government bodies with systematic, reliable, analytical and
operational information about the state of available resources in the community and assessment of their
changes. The software can become a tool for information support of organizational and management
processes, effective management and use of information resources regarding monitoring and
management of resources, including the use and circulation of agricultural land, as a key resource of
rural territorial communities.

The above-mentioned non-standard approaches to software determine the relevance of research in this
direction. The purpose of the research is to justify the feasibility of creating and systematizing
approaches to creating a new type of automated monitoring system, a community resource management
system aimed at integrating various types of data for the implementation of a wide range of analytical
tasks in the context of monitoring and management, as well as rational use, assessment and protection
of existing community resources within the framework of the developed corresponding program.

Method of investigation and Theory

First, it is worth defining what we mean by community resources. It is about the community's land and
property complex, as well as its other resources. The components of the community's land and property
complex are land plots, buildings, structures, perennial plantations, engineering, transport and social
infrastructure and other material values, intangible assets. That is, it refers to all movable and
immovable property owned or used by the community. As for all other resources of the community, it
is expedient to include all resources on the territory of the community, regardless of the form of
ownership. Such resources must be identified, classified, inventoried, and evaluated, after which
restrictions on their use must be established.

We highlight the following main groups of community resources:

* Land resources are the aggregate natural resource of the land surface as a spatial basis for
settlement and economic activity, the main means of production in agriculture and forestry
(Law of Ukraine “On Land Protection™).

» Natural resources are a set of objects and systems of animate and inanimate nature, components
of the natural environment surrounding a person, which are used in the process of social
production to meet the material and cultural needs of man and society.

* Other resources — all non-natural resources.

Analysis of available resources and their assessment (qualitative and quantitative, including in monetary
terms) is a prerequisite for planning their rational use and protection. Only an understanding of the
number of available resources and their quality can make it possible to assess the potential economic,
ecological and social effect of their use, or, based on this assessment, to make a decision about the need
to protect them. Accordingly, both the assessment of the resources themselves and the assessment of
their potential use make it possible to form a plan of measures that will ensure the rational use and
protection of these resources. It is important to note that the assessment is carried out both for each
resource in particular and for the integrated resource complex of the community. It is the automated
system of monitoring and management of the community's land and property complex (resources) that
can become an effective tool for the implementation of this task.
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As part of software development, issues related to the study of the state of efficiency of land and
property use, changes in legal status and ensuring control over compliance with the legal regime of
land, natural and other resource use, land use in ways that can lead to their degradation, environmentally
friendly use and effective use of other community resources, study and assessment of land circulation
processes, their indicators (transactions and market conditions).

The software of the automated system of monitoring and management of community resources is
developed in the form of modules for:

* ensuring the collection of initial information and its initial processing for the preparation of
reports according to the defined criteria for monitoring community resources;

*  creation of a single system of standard reports based on determined indicators of the land and
property complex and community resources;

* increasing the quality of information about the state of community resources;

*  provision of visualization of spatial data by defined thematic analytical groups;

*  provision of technological processes of data updating according to defined thematic analytical
groups;

* provision of scientific, technical-economic and information-analytical justifications for
management decisions of state authorities and local self-government;

*  provision of regulated access to the databases of the automated system of monitoring and
management of community resources in accordance with the status of users (including
unauthorized ones) (Ibatullin et al., 2020).

o

It is worth noting that the development of such software forms new digital business processes that will
reduce the time of collecting and processing primary source information, reduce the number of
information systems used for the preparation of analytical information, and allow to significantly reduce
the time required for conducting information and analytical activities.

Results of investigation

We have developed certain components of such software for monitoring and managing community
resources, which we fill with data on the example of the Vinnytsia City Territorial Community (MTG).
In particular, we focused on data on agricultural land in the territory of the community, in particular on
agricultural land (Figure 1) and restrictions on its use. We are also working on data regarding formation
of environmentally friendly agrarian landscapes and crop monitoring.

Considering the experience and work of our research team and our colleagues in the development and
use of modern information and analytical systems of the appropriate level (Novakovskyi et al., 2019),
as well as the specifics of territorial communities, we offer the following approaches to the formation
and improvement of an automated monitoring and management system (AMMS) of community
resources (Figure 2).

1. Standards. AMMS is based on the principles and standards established by the national
infrastructure of geospatial data (NSDI), as well as the infrastructure of spatial data that is
widespread in the European Union, regulated by the INSPIRE Directive and carried out at the
initiative of the European Commission.

2. Roles and access levels. Access to processes and data in ASMU is provided according to levels
and hierarchical relationships.

3. Information security. A comprehensive information protection system is an integral part of the
AMMS, considering the nature of the data contained in it, as it is a requirement of current
legislation.

4. Business processes. In the structure of AMMS, it is possible to conditionally distinguish several
subject blocks of business processes to which community resource management is directed:
production and economic, service and auxiliary processes; determining the legal status and
ensuring control over compliance with the legal regime for the use of land resources and real estate;
interaction with other services and data interoperability, monitoring, analysis and reporting; data
verification and validation.
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5. Spatial structure. The complexity of the automated system will allow to comprehensively cover
community resources in various sections: economic, agro-ecological zoning; functional zoning;
establishment of quarantine, buffer, sanitary protection and security zones, environmental
restrictions, boundaries of restriction zones and influence factors, etc.
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Figure 1 Agricultural lands on the territory of Vinnytsia MTC |
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Figure 2 Approaches to the creation of an automated system of monitoring and management of
community resources
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6. Data collection and data quality. For the purposes of ensuring the reliability and relevance of data,
a certain part of them is collected using automatic services of public registers of Ukraine. On the
part of AMMS, it is envisaged to create tools for regular updating of data (with certain discreteness)
based on interaction with public state data services. At the same time, it should be noted that such
services still need improvement in terms of data sets, their types, and service interaction processes.
Part of the data is entered into AMMS by primary (basic) users at the level of communities,
regarding the land-property complex and resources.

7. Functionality of AMMS. As an information and analytical system, the AMMS should implement
one of the most important tasks, which is to provide appropriate information for the processes of
monitoring and resource management in order to ensure the rational use of the community's
resources and the performance of its own functions.

8. Analysis and reporting. The accumulation of comprehensive, reliable and operational information
about resources and its systematization and processing will act as a component of management
accounting, which will allow improving the forms of control and analysis for making effective
management decisions.

9. Development planning and strategy. AMMS is designed to provide an information resource for the
management system for the purposes of implementing the community development strategy and
fulfilling the tasks stipulated in the program of rational use and land protection.

10. Stages of creation of AMMS include: development of the program (concept), requirements for the
technical task, drawing up the technical task, project creation, project implementation,
experimental operation and introduction into production.

Recommendations and conclusions

At the current stage of the development of social and economic processes, the use of geoinformation
technologies to automate the management of land, natural and other resources, real estate objects, and
the economic infrastructure of corporations, territorial communities and regions is extremely important,
because it significantly increases the effectiveness of monitoring and management processes and the
speed and the quality of decision-making by relevant managers or authorities. Accordingly, the
formation and further updating of the automated system of monitoring and management of community
resources is an important stage of the transition to digital processes in communities and, as a result, at
the level of the entire state, because it will be possible to form a nationwide digital ecosystem of
geospatial data on the basis of the national infrastructure of geospatial data.

The introduction of an automated system will contribute to increasing transparency in resource use
processes at all levels. This step will also contribute to the implementation of the principle of combining
science and business, namely the producer and consumer of innovative products. This automated system
can become a platform that will spread innovative experience among communities, their residents,
businesses and local self-government bodies. We also consider this system a step towards the formation
of a unified software package that could be used by territorial communities. Our proposed approaches
to the creation of such a system will contribute to the implementation of these tasks and provide
communities with opportunities to monitor and manage their own resources, as well as rational use and
protection of their available resources within the framework of the developed appropriate program.
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