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CONCEPTUAL APPROACHES TO THE FORMATION OF AN AUTOMATED SYSTEM OF MANAGEMENT OF THE LAND AND PROPERTY COMPLEX OF THE NATIONAL ACADEMY OF AGRARIAN SCIENCES OF UKRAINE
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The importance of creation and improvement of the automated system of management of the land and property complex of the National Academy of Agrarian Sciences of Ukraine is substantiated. The principles and standards of national geospatial data infrastructure are emphasized.
The following are the main components of the automated system of land and real estate management of NAAS: object composition of data, roles and levels of access to the system, data protection and information security, business processes and functionality, spatial and organizational structure, data quality, retrospect, data analysis and reporting, planning and vision, etc.
There are several subject blocks of business processes of managing the objects of the NAAS land and property complex: determination of the legal status and ensuring control over the observance of the legal regime of the use of land resources and real estate; research and experimental development; production, economic, service and support processes; monitoring, analysis and reporting; interaction with other services and interoperability of data; verification and validation of data.
Among the main tasks of the system: geoinformation database of real rights to real estate and their restrictions, inventory and monitoring of land resources, forming of agricultural land, accounting for particularly valuable land, zoning and zoning, etc.
When considering approaches to the formation of the automated system, the peculiarities of the research and educational purpose of the NAAS land and property complex and its importance for the national security of the country are taken into account.
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Formulation of the problem. The National Academy of Agrarian Sciences of Ukraine (hereinafter referred to as NAAS) manages research institutes, other scientific institutions, organizations, enterprises (research stations, research farms, botanical gardens, arboretums, reserves, libraries, museums, etc.), objects of the social sphere [1] (hereinafter referred to as objects of the land and property complex).
The objects of the land and property complex of the NAAS of Ukraine belong to it under the right of economic management and are transferred to organizations, which are under the jurisdiction of the NAAS, under the right of operational management [2].
In performing the authority to manage the objects of the land complex, the NAAS should ensure that the rights of the state as the owner of these objects are managed and effectively used. Among the functions of managing the objects of the NAAS land and property complex are accounting and control over the efficiency of their use [3].
Components of the material base of NAAS institutions are land, buildings, structures, long term plantations, communications, equipment, vehicles, office accommodation and other assets, intangible assets. At the same time, the specifics of managing the property complex of the NAAS are characterized by the peculiarities of the use of land resources as a basic means in research, production and economic activity.
	According to the land legislation, the research fields of NAAS institutions refer to particularly valuable lands [4]. That fact increases the role and responsibility of managing the use of objects of the Academy's land and property complex. Land resources and real estate in the NAAS are one of the most important prerequisites for achieving its statutory goals and objectives, one of which is to ensure the country's food security.
All of the above indicates the importance of creation and improvement of the automated informational system of NAAS land and property complex management, which in modern conditions should be based on ideology of geospatial data infrastructure and automation of administrative processes.
	The purpose of the study is to determine the basic approaches and requirements for the structure and processes of the automated system of management of land and property complex of the National Academy of Agrarian Sciences of Ukraine.
	Results of the study and discussion. Taking into account the international and domestic experience of using modern information-analytical systems of the appropriate level, as well as the specifics of NAAS activity, we propose the following conceptual approaches to the formation and improvement of the automated system of management of the NAAS land and property complex (hereinafter - ASM).
	1. Standards. The ASM is based on the principles and standards of the National Spatial Data Infrastructure (NSDI) and the European Union Spatial Data Infrastructure, implemented at the initiative of the European Commission and regulated by the INSPIRE Directive.
	2. Object schema of the data. According to NSDI, the information system includes the following components: basic and profile sets of geospatial data, metadata and their catalogs, geoinformational services, means of generating and updating geospatial data, interoperability and providing access to them [6, 7].
	In general, the information of ASM can be divided into spatial and attributive. Spatial information includes raster (topographic basis, aerial images and remote sensing data, maps of agricultural production groups of soils, land management projects, forest management, etc.) and vector data [digital topographic and thematic maps, land parcels boundaries, research fields, real world objects (topographic objects), boundaries of land protection and sanitary protection zones, etc.]. Attribute data characterizes the quantitative and qualitative parameters of NAAS objects and territories, including statistical, administrative, economic, organizational data types, such as cadastral data on real estate, street registers, addresses, etc.
	The institutions, enterprises and organizations of the NAAS network (Fig. 1), presented in the ASM, correspond to the actual data of the Unified State Register of Legal Entities, Individual Entrepreneurs and Public Formations, as well as contain information specific to the NAAS, which characterizes its internal organizational structure. In the absence of online access to national registers and data exchange, the ASM should also contain business processes for updating data related to the NAAS land parcels and land rights.
	3. Roles and levels of access. Access to data and processes in the ASM is provided according to hierarchical relations by levels: Academy Presidium, Departments, Regional Centers, National Research Centers, Institutes, Research Stations and State Research Enterprises. The functions and granting of authorities are also distributed by several levels of system users and administrators.
             4. Protection of information. Given the nature of the data contained in the ASM, its integral part is a comprehensive system of information protection in accordance with the current legislation of Ukraine.
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	Fig. 1. Location of NAAS institutions, enterprises and organizations.
	4. Business processes. There are several subject blocks of business processes  in the structure of the ASM, which are aimed at managing the objects of the NAAS land and property complex: determining the legal status and ensuring control over compliance with the legal regime of use of land resources and real estate; research and experimental development; production, economic, service and support processes; monitoring, analysis and reporting; interaction with other services and interoperability of data, verification and validation of data. Requirements for functional specifications of an automated system, including reengineering of business processes of property management, must be identified and generalized. Thus, among the main tasks of the system: geoinformation database of rights and restrictions to real estate, monitoring of land resources, agricultural land use planning, accounting for particularly valuable land, zoning, etc.
	5. Spatial structure. The complexity of the automated system will allow comprehensive coverage of the objects of the land and property complex in different sections: functional zoning; economic, agro-ecological zoning; establishment of quarantine, buffer, sanitary and protection zones, ecological restrictions, boundaries of these zones and factors of influence, etc.
	6. Data collection and data quality. For the purposes of ensuring the accuracy and relevance of the data, some of them are collected through the automatic services of public registers of Ukraine. However, it should be noted that such services still need to be improved in terms of datasets, their types, and service interaction processes. The ASM provides the tools for regular updating of data (with some discretion) on the basis of interaction with public state data services. Part of the data is entered into ASM by primary (basic) users at the level of enterprises, institutions and Branches of Academy. This information is validated and verified for errors and discrepancies by the ASM tools. However, a significant amount of primary data must be inputted and processed by a qualified personnel of the ASM Administrator. As a result of continuous monitoring and inventory of land and real estate, violations and inconsistencies will be identified and eliminated, which will make it possible to conform the legal status of the property and the regime of its economic use.
	7. Functionality of ASM. The most important task of the ASM, as an information-analytical system, is to provide information on the processes of managing the land and property complex for the fulfillment of NAAS main functions in academic research. In particular, it is about the formation of land resources as objects of management of research and production and economic activity, by defining the boundaries of research fields, research parcels, demonstration landfills, types of land, crops and their comprehensive evaluation.
	It is necessary to display information on the status of crops, varieties of crops, fertilizers, plant protection products, agricultural machinery, technological operations. Heterogeneous information should be harmonized in a user-friendly way, such as comparing remote sensing data from land to land boundaries, maps for transport management and agricultural machinery, which can be compared to other maps, such as the spread of pests, diseases and weeds, thematic maps of gross and commodity crop production, maps of agricultural production groups of soils, etc.
	8. Retrospective. All changes in the data are recorded separately in the timeline so that they can compare the dynamics of such changes. Thus, in the history of the fields are recorded the alternation of crops, volumes of fertilizers, materials, meteorological data, etc. It is of particular value for conducting research, making experiments and analyzing their results. Detailed retrospective information is also needed, for example, for certification of fields for organic farming.
	9. Analysis and reporting. The accumulation and processing of actual, reliable, comprehensive information about the objects of the land and property complex is achieved by improvement of control and analysis forms for the purposes of making management decisions, which will be a component of management accounting. Formalized analytical requests on the land availability and use of property show the level of economic efficiency of research and production activity by the centers of responsibility, innovation-investment projects and types of innovative products of the NAAS network. And formalized analytical research requests in the areas of NAAS structural units will allow their results to be used in interdisciplinary research.
	The use of spatial analysis techniques on such amount of data opens up considerable opportunities for the study of factors of influence and the identification of patterns. The large volume of data covering different regions of Ukraine, different natural and climatic conditions and different technologies makes it possible to use modern methods of factor and spatial analysis.
	10. Planning and strategy. The ASM is based on the need to provide the data management system for the Academy's development strategy, long-term and annual plans of its institutions and enterprises. It will allow specifying the scientific and industrial specialization of enterprises, creating crop rotations in different natural and climatic conditions, improving methods and forms of land use, developing new technological techniques. The use of automatic control systems in the planning of research and agricultural production as part of management accounting will ensure high accuracy of planning the use of fuel, seeds, fertilizers, plant protection products, distribution of agricultural machinery in crop rotation fields, and, accordingly, reducing the cost of production. The functionality of the ASM will serve as a basis for modeling and predicting spatial development. The implementation of the recommendations the INSPIRE Directive will give an opportunity the integration of Ukrainian agrarian science into the international scientific community.
	11. The stages of ASM development include: the concept, requirements for technical specifications, technical specifications, project development, project implementation, pilot operation and implementation into production.
	12. Software. Open source software is used to develop and maintain the ASM.
	Conclusions. Modern world and domestic experience testifies to widespread use of geoinformation technologies for land management, real estate objects, economic infrastructure in large corporations, territorial communities, settlements and regions.
	Formation and improvement of the automated system of management of the land complex of NAAS of Ukraine is an important stage of creation of a platform for transition to digital data and digital processes not only in the management of the land and property complex of NAAS, but also in agrarian science, which will ensure efficient use of state property and fulfillment of statutory of the Academy's tasks. 
The implementation of this system will help to increase transparency in the use of objects of land and property complex at all levels. It is also an important step in implementing the principle of combining science, business, the manufacturer and the consumer of innovative products. The openness of some of the data in this system can serve as a platform for spreading best practices for domestic agricultural producers.
The development of this system is a step towards the creation of a unified innovative product for the market of agricultural producers of different forms of ownership and management.
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