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Report
In the article, the authors consider the method of creating a regional GIS for the
inventory of agricultural land, the use of GIS technologies in its implementation,
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ways of presenting graphical data in geoinformation systems, show examples of
using raster maps in GIS, consider a combined approach to the construction of maps,
analyze the basics of creating GIS for the inventory of agricultural land, which is
based on modern concepts of the methodology of system analysis, the latest
achievements in the field of geoinformation technologies, as well as the creation and
use of means and methods of remote sensing, computer technology and high-
precision navigation and time support.

Pedepar
B crathe aBTOpBI paccMaTpHBAOT METOAMKY co3fnaHus pernoHanpHou [MIC mns
HMHBCHTAPpHU3allUuU CEJILCKOXO03SIMCTBEHHBIX 3€MCIJIb, HUCITIOJIB30BAHUC I'ncC-
TEXHOJIOTUH B €€ pcain3almu, CIOCOOBI IIpCaACTaBJICHUA I‘pa(bI/I‘{CCKI/IX JaHHBIX B
FCOI/IHCI)OpMaL[I/IOHHBIX CHUCTEMAX, IIOKA3bIBAKOT IMPHUMCPLBI HCIIOJb30BaHUA
pactpoBbix kapT B I'MC, paccMarpuBalOT KOMOMHUPOBAHHBIA MOIXOI K
IIOCTPOCHUIO KapT, aHanu3 OcHOB co3manuss ['MC nima mHBEeHTapu3auuu 3eMelb
CEIBbCKOXO03IUCTBEHHOTO Ha3zHA4YCHHA, B OCHOBC KOTOPOro JCKaT COBPECMCHHBLIC
KOHICIIINHU METOA0JIOTHUHN CUCTEMHOI'O aHAJIN34a, HOBEHIIINE JOCTHUXKCHUA B oOJactu
FCOI/IH(bOpMaLU/IOHHLIX TGXHOJ’IOFI/Iﬁ, a TaKKC CO3JaHNUC U UCIIOJIb30BaHUC CPCACTB U
METOO40B AUCTAHIIUOHHOT'O 30HAUPOBAHUA, KOMHBIOTGpHOfI TEXHUKU u
BBICOKOTOYHOM HaBUI'ally U NMMOAJACPKKHN BPCMCHU.
Keywords: digital maps, experience, GIS technologies, agricultural land, factors of
agricultural land use, satellite remote sensing, standard electronic maps.
KiawoueBble cJIOBA: uudpoBbie KapThl, OIIBIT, I'NC-Texnonorum,
CEJILCKOXO03SMCTBEHHBIC yroab:, (baKTOpI)I HCIIOIBb30BAHUS CEIIbCKOX03IHUCTBEHHBIX
3C€MCJIb, CIIYTHUKOBOC NTUCTAHIIHMOHHOC 30HAUPOBAHNUC, CTAHAAPTHBIC 3JICKTPOHHEIC
KapThl.

Purpose of (the) study: to analyze the methods of creating a regional geoinformation system for
the inventory of agricultural land.

Object of study: geoinformation systems.

Objectives of (the) study:

- consider the methodology for creating a regional geoinformation system for the purpose of
conducting an inventory of agricultural land;

- to identify the features of the agricultural land use management system

- to formulate the tasks of geoinformation systems;

- consider ways to represent graphical data in geographic information systems;

- identify sources of information for the purposes of agricultural land inventory;

- to determine the role of geoinformation systems in the management system of agricultural land
use.

Results of (the) study:
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- the method of creating a regional geoinformation system for the inventory of agricultural land is
considered;
- the main tasks of geoinformation systems are formulated;
- methods of representation of graphic data in geoinformation systems are considered,;
- identified sources of information necessary for the inventory of agricultural land,;
- examples of the use of geoinformation systems are considered;
- the role of geoinformation systems in the management system of agricultural land use is
determined.
Introduction

Land inventory is provided by carrying out a set of measures: preparatory work for the collection
and analysis of existing title documents, aerial photography, topographic and geodetic,
cartographic work, other necessary surveys and surveys, coordination of land boundaries, the
formation of reporting land management documentation.
Providing the land inventory system with objective, timely, systematic information of state
authorities, local governments, and other management structures will be the scientific and practical
basis for creating effective management accounting, which is the basis for creating a scientifically
based land management system.
Today, the use of satellite remote sensing data is to obtain objective and timely information about
the state of land resources in large areas. This resulted in the development of research, methods
and systems for the inventory of agricultural land based on the use of satellite data.
The geoinformation system solves the problems of agricultural land, its basis is digital maps with
databases linked to them.
GIS consists of two large blocks: electronic maps with databases and tools for ensuring the
functioning of GIS.
The best option for the basic GIS shell for solving tasks on the inventory of agricultural land is the
Maplnfo program, which is most compatible with other GIS applications and provides normal
working conditions in raster and vector coordinate systems.
The GIS of the land inventory should be purposefully selected, processed and systematized for the
corresponding territorial entities of the federal, regional (zonal-provincial) and local levels.
Agricultural land use is characterized by such factors as high natural and economic diversity and
this requires well-organized, competent and prompt processing of large amounts of information.
The initial data on the state of the object, resources, including design standards should be clearly
structured and presented in the form of a standard package of framework thematic databases, as
well as standard electronic maps that are used for conducting an inventory of agricultural land.
Many scientists note that an important role in the GIS inventory of agricultural land is played by
the creation of databases of scientific and industrial field experiments conducted in the territories
of the regions in research, experimental, educational institutions, including the traditional network
of agrochemical stations.
The use of GIS technologies for the inventory of agricultural land is also associated with the
digitization of cartographic material.
In geoinformation systems, both vector and raster methods of representing graphical data are
widely used. The ways to provide graphical data are shown in table 1.
Table 1 - Ways to provide graphical data

Geoinformation systems Characteristics
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Raster GIS they are based on the coordinate system of the same
name-a solid grid (gird) placed on the map with a
standard sampling step, each cell (pixel) of which has two
unique (in this combination, unique only to it) coordinates
(x and y).

based on a point-based (rather than grid-based)
representation of information

As an example of using raster maps in GIS, one of the versions of the Tsunami Modeling System
developed in the Laboratory of Tsunami Wave Modeling of the SB RAS Computing Center can
be cited.

Table 2 below demonstrates the use of geographic information systems.

Table 2-Use of geoinformation systems

Vector GIS

agroecological groups of
land, fields

Geoinformation Application Opportunities

systems

Raster GIS suitable for geoinformation | they allow you to easily visualize tabular
support of inventory of | information from related databases on
agricultural land at the | maps, perform logical (if..., then...) and
level from the region to the | algebraic operations (addition,
farm subtraction, etc.) of various thematic

map layers (for example, soils and slope
steepness), often having different spatial
organization (mismatch of  the
boundaries of the original cartographic
selections), with the formation of new
thematic layers.

Vector GIS it can be used in vector | areal and linear measurements of land
packages of | groups, fields (working areas and crop
geoinformation support for | rotations), planned amounts  of
the inventory of | fertilizers, ameliorants and plant
agricultural land - to clarify | protection products, gross harvest, total
the real areas of|and differentiated costs for its
distribution of | production, rational placement of forest

belts, field road network and production
infrastructure facilities are determined

with great accuracy

When building maps, some GIS use a combined approach. To pre-select an area, you can use the
overview raster map of the region. Further, subsequent maps of the selected areas are constructed
using the vector principle.

Local GIS is used for small amounts of data and a small number of users. The choice is determined
by the complexity of the queries and the size of the databases (< 1GB).

As a rule, personal GIS is not used for building corporate information systems. However, if, for
one reason or another, you need to use a desktop GIS as a system building tool, we recommend
using ArcView (ESRI), since the ESRI product line provides the opportunity to further expand the
system.
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The creation of GIS inventory of agricultural land is based on modern concepts of the methodology
of system analysis, the latest achievements in the field of geoinformation technologies, the creation
and use of remote sensing tools and methods, as well as computer technology and high-precision
navigation and time support. The image of the GIS inventory of agricultural lands formed in the
framework of these studies. It is a powerful and spatially distributed multi-level system that
corresponds to the accepted administrative-territorial division and the structure of the existing
services (management bodies) of consumers of inventory information. At the same time, the
system should implement the inventory for the following levels: federal; regional (republic,
region); local (administrative district, city); object (economy, land use, landfill). Accordingly (at
least for the top three levels), the distribution and use of technical resources, the creation of
organizational structures and GIS services were assumed.

At present, it is becoming obvious that the development of proposals for the creation of GIS in
such a branched form, especially for the regional and local levels, does not sufficiently take into
account the economic aspects of the formation of systems of this scale and complexity.

In the conditions of existing restrictions, the implementation of work on the creation of the system
and, above all, the financing of the necessary scientific and methodological developments, the
purchase of the required equipment, the deployment of sufficient organizational structures, the
training and involvement of qualified personnel, is associated with serious difficulties.

A simple calculation shows that to maintain the GIS inventory of agricultural land in this case,
within one area, up to several hundred specialists are required who have the skills to operate a
complex of heterogeneous and complex technical means. In this regard, there is a need for a certain
correction of the general ideology of creating a GIS inventory of agricultural land, taking into
account the realities of today, the forecast and prospects for the development of the country in the
coming years. At the same time, it is necessary to distinguish two main directions for improving
the views on the system development process.

First of all, the concept of creating a GIS in the region, along with rational organizational and
technical principles of construction, should be based on the introduction of a system of legal and
economic mechanisms that support and stimulate production and scientific and methodological
activities for the inventory of agricultural land, i.e., the development and functioning of the system.
The formation of real levers to ensure the inventory of agricultural land at the regional and local
levels of management is the primary and mandatory condition for the creation of GIS in the
conditions of limited development of the region and the country as a whole. At the same time, the
system should be built on an "evolutionary" basis, in which a strong and stable "core" of GIS is
created in the region in terms of methodology, technology, and personnel, and it is possible to
expand and branch it as the economic potential of consumers at all levels increases.

Accordingly, at the regional and local levels, there are divisions (services) of the Federal Land
Cadastre and various departments (the Ministry of Emergency Situations, Roskomgidromet, the
Ministry of Agriculture, etc.), which, on the one hand, are interested in information on the
inventory of agricultural land, on the other - are themselves responsible for the implementation of
certain components of the global inventory of agricultural land.

An example of using such a GIS is OAO LUKOIL, one of the largest international vertically
integrated oil and gas companies. Its interests cover vast territories extending beyond the borders
of the Russian Federation. The company conducts exploration, production, processing and
marketing of oil in many countries of the world. The complex structure of the Company requires
a clear organization of information flows, providing its various departments with uniform, high-
quality information in real time. Since most of this information has a spatial component, the
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Company almost from the beginning of its existence turned to geoinformation systems as one of
the central technologies for collecting, storing, processing and presenting information necessary
for production and management needs.

Naturally, 10 years ago, neither software nor technical means allowed us to conceive of corporate
use of information resources. Most of the departments in the field and in the center independently
selected software tools, acquired and created digital data, and implemented local GIS. Geologists
and surveyors with professional experience in working with cartographic information were
particularly active in using these technologies. These divisions were the first to create the most
developed systems and developments using local GIS.

When taking inventory of agricultural land on a regional scale, there is a need to provide access to
common spatial and semantic data of different enterprises and services. The problem is
complicated by the fact that changes made to the general data by one of the organizations should
be made available to all other interested organizations.

When designing the structure of a distributed database, it is necessary to comply with certain
requirements shown in Figure 1.

approve the list of common layers in the
distributed network and the list of databases
that will participate in it

determine in which of the databases a
particular shared layer will be created

it is necessary to specify in which databases
(DB) the shared layers will participate

in which databases will the shared layers
change

Fig 1. Conditions required when designing a distributed database structure

The peculiarity of the organization of interaction of services and information systems of various
departments is that it is implemented within the framework of a single integrated information
system to support the management of the region on the basis of a regional computer network. At
the initial level, the interdepartmental exchange of information can be implemented through the
district node of the information system for supporting the management of the region. Also of great
importance is the use of the existing infrastructure of means and systems of information support
of departmental affiliation.

As an example, we can cite the experience in which the technology of transmitting data on the
volume of land monitoring data was tested in the VVoronezh region, where the use of the distributed
information system GAS "Elections"was very successful. Similar experience is available in the
implementation of conversion programs, in which organizations and enterprises of the Ministry of
Defense of the Russian Federation and defense industries provided land monitoring work to
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existing scientific and technical tasks, as well as flight - lifting means of delivery and placement
of remote sensing equipment.

Data replication. To keep the data up-to-date throughout the GIS server system, a data replication
module can be developed that exchanges changes between GIS servers. Each server is constantly
running a replication service that automatically exchanges change packets with the services of
other servers using TCP/IP communication channels.

The period of updates throughout the system is determined by the requirements for data up-to-date
and is regulated taking into account the capabilities of data transmission networks. In case of
instability or lack of communication lines between the servers, manual replication is possible,
which involves the transfer of individual files on physical media. The replication module monitors
the correctness and order of transmission of changes in all modes and supports continuous updating
of information throughout the server system. When developers deliver a new version of the
program or a decision is made to change any settings that are common to all users, the chief
administrator creates an update package and places it on the central update server. After a while,
it is passed to all update servers. At each client location, the program is configured to update from
its server. Before each launch, it checks for new versions and installs them, if necessary, without
even requiring the user's participation.

The expediency of using high spatial resolution information for land inventory purposes is also
due to the fact that in recent years, companies conducting satellite surveys have accumulated a
large amount of archival data for all regions of Russia.

Maintaining high relevance (the age of archived data does not exceed 3 years) satellite images of
this type have a cost that is two or more times lower than new images. At the same time, almost
complete coverage of many territories with such images allows you to get data on the state of
agricultural land extremely quickly.

It is expected that high-resolution satellites will partially occupy the market for aerial photography.
Currently, there is a great interest in the topic "GIS and the Internet"in Russia. We can say that the
emergence of this direction is due to two reasons.

First, the creation of geographic information systems for the Internet follows the general logic of
software development: the development of software from individual workstations to local
networks, then to the Internet, from the unique interface of each program to the interface of
browsers.

Secondly, geographical data is one of the types of reference resources, and the Internet is the most
natural medium for delivering reference information at the present time.

So there are already a number of map sites that allow their users not only to search for objects, but
also to see the search results on the map.

Advantages of web-GIS

- ympor simplify the use of basic GIS functions by every person on Earth;

- now everyone can use GIS without leaving the computer;

- now everyone can use maps of all countries and cities and images.

Now everyone can use any information from the comfort of their home for free or by paying the
minimum available cost.

Network technologies and the Internet provide a great advantage in the inventory of agricultural
land. Since here it is necessary to create large-scale agricultural maps, which, by means of data
exchange, are created from already available plans and maps of agricultural land of individual
districts and farms, which in turn have the ability to update each of their information over the
network.
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