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DEVELOPMENT AND APPLICATION OF AN INTEGRATED INFORMATION
MODEL FOR OPTIMIZING LAND USE AND FORECASTING YIELDS IN
AGRICULTURAL PRODUCTION
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The paper presents the development of a conceptual information model for optimizing land use and crop
forecasting in agriculture, implemented using the PHP programming language, Javascript and the MYSQL database
management system. The model is designed to solve optimization problems in various fields such as logistics,
manufacturing, finance, etc.

As part of the work, an information model was developed, which is a set of data, algorithms and software
modules designed to solve optimization problems. The model is implemented based on PHP, Javascript, and
MYSQL technologies.

The model allows you to solve optimization problems of varying complexity using various optimization methods
such as linear programming, nonlinear programming, artificial intelligence methods, etc.

The model can be applied to solve optimization problems in various fields. In addition, the model allows you
to solve optimization problems with a high degree of accuracy and in a short time, and also has a user-friendly
interface that allows users to easily and quickly set optimization tasks.

The current optimization problems and forecasting problems are not covered in the work. How this will be
implemented is not indicated in the resulting information model.

The relevance of scientific research — Every year farmers face the task of how to use the land. And they face
many factors, including transportation costs, seed quality, cattle grazing and many other options for using the
land. But using the simulation model or information system proposed by us, it is important to understand not only
the actual use of the land, but also the economic profit. The system will indicate (advise) based on historical data
as an expert, what kind of crop to plant so that there is maximum benefit. Agrotechnical indicators, allows you
to create more accurate models and forecasts, which contributes to making informed decisions. Such a system
allows farmers and agronomists to respond quickly to changing conditions, optimize land use and improve the
efficiency of agricultural production in general.

An information model has been developed that will make it possible to predict the harvest taking into account
data on weather, soil, crops and historical yield data, as well as optimize land use taking into account data on soil
type, climate, crop rotation and financial indicators. The developed information model can improve the efficiency
and sustainability of agricultural production. The model can be used by agronomists and farmers to make more
informed decisions. The model takes into account data on soil type, climate, crop rotation and financial indicators
to optimize land use.

Keywords: information model, optimization, PHP, Javascript, MYSQL, optimization tasks, logistics, production,
economic profit.
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JKEPJII ATIIAJTAHY IbI OHTANJIAH/IBIPY JKOHE AVBLI
IIAPYAIIBLIBIFBI OHIIPICTH/IETT OHIM ILIIKTI BOJIZKAY YITITH
UHTETPAITASIIAHFAH AKIIAPATTBIK, MO/JIEJIB/II O3IPJIEY JKOHE

KOJIJJIAHY
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Kywmbicra PHP Garnapnamanay Tini, Javascript xone MySQL nepekkopbl 6ackapy xyieci apKbLibl xKy3ere
aChIPBUIATHIH XKepli MaiiJanaHy/pl OHTAWIAHABIPY KOHE aybUl MIapyalllbUIbIFBIHIAFbl eriHIl 60Kay YIIiH TYKbI-
PbIMJIaMaJTBIK, aKIapaTTHIK MOJIENb 93ipiey YChHbUIFaH. MoJesb JIOTMCTHKA, OH/AIPIC, KAPKbl )KoHE T.0. CHSKTHI
9pTYPJI cajlanaparkl OHTaHIaHABIPY MOcesIesIepiH MIeNyre apHaJiFaH.

KyMBIC asiChIHIa OHTAMIAHABIPY MOCeJIeNIepiH IIelIyre apHaFaH MOJIIMETTep, alTOPUTMIED MEeH Oaraapiama-
JIBIK, MOIYJTbJICP KUBIHTBIFBI OOJBIT TaOBUIATHIH aKIAPaTTHIK, MOIEb kacainsl. Monens PHP, Javascript, MySQL
TEXHOJIOTHSUIAPHI HEeTi3iH/Ie KY3ere achlpbUIa/IbL.

Monenb ChI3BIKTHIK, OaFqapiiamaay, ChI3BIKTHIK, eMec Oariapiamanay, JKacaHabl MHTeJUIKT S/IicTepi koHe T.0.
CHUSIKTBI 9p TYPJIi OHTAMIAHIBIPY SAICTEPiH KOJJaHa OTBIPBII, 9P TYPJIi KYPAEIiTIKTI OHTAIIaHABIPY MaceeNepin
IIenryre MyMKIiHIIK Oepei.

Mopesnbai op Typii cajlanaparbl OHTAMIaHIbIPy MacesesIepiH ey YImiH KojgaHyra 6onagsl. COHbIMEH Ka-
Tap, MOJIEJ b OHTAMJIAH/BIPY MaceJIeNlepiH KOFaphl JAJIIIKIICH jKoHe KbICKa Mep3iMe IIelyre MyMKiHIiK Oepedi,
COHBIMEH KaTtap, MaialaHyIIbUIapFa OHTAIIAHABIPY TaNChIpMaJIapbiH OHAW XOHE KbUIIAM OPHATYFa MYMKiHAIK
OepeTiH bHFaIIBI MHTEp(eiicke re. Mozelb Kepai naiaananyapl OHTAWIAHABIPY YIIIH TONBIPAK, TYPi, KJIUMAT,
ayBICIIAJIBI €TiC XKOHE KAPKbUIbIK, KOPCETKIIITep Typassl JepeKTep/i ecKepei.

Aya paiibl, TOTbIpaK, JaKbLIIAP KOHE TAPUXU KipICTLIIK IepeKTepiH eCKepe OTHIPHII, eriH/i 00/KayFa, COHIak-
aK, TOMBIPaK TYpi, KIMMAT, aybICTIAJIBI €TiC KoHe KApXKbUIBIK, KOPCETKIIITep TypaJibl AepeKTepai ecKepe OThIPHIII,
JKepai naiiaIaHy/ bl OHTalIaH/IIpyFa MyMKIHIIK OepeTiH aKIapaTThIK MOIEb 93ipieH i O3ipJIeHreH aKapaTThIK
MOJEJIb AYbUT MIAPYAIIbUIbFbI OHIiPiCiHIH TUIMALIIT MEH TYPaKThUIbIFBIH apTThipa ajaasl. Mojenb/i arpoHoMIap
MeH ¢epMepIiep HeFypiIbIM HeTi3/IesIreH mentiMaep KaObuiiay YIiH KOoJIJaHa aaajisl

Tyiiin ce3aep: aknaparThK Moeib, oHTaianaspy, PHP, Javascript, MYSQL, oHraiinanaslpy MiHaeTTepi,
JIOTUCTUKA, OHAIpiC, SKOHOMUKAJIBIK Mania.
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B pabore npezcrapieHa pa3pabOTKa KOHIENTYalIbHON MH(OPMAIIOHHOW MOIENH Ul ONTUMHU3ALUH 3eMJie-
TI0JIb30BAHMSI ¥ IPOTHO3MPOBAHNS yPOsKast B CEIbCKOM XO3SIMCTBE, PEaIM30BaHHAS C MCTIONB30BAaHUEM SI3bIKA TTPO-
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rpammupoanns PHP, Javascript u cucrems! yripaBieHust 6azamu gaHebIx MY SQL. Mogerns npegHa3sHaueHa Uist
peleHus 3aa4 ONTUMU3ALNN B PA3IMIHBIX 00ACTSIX, TAKMX KaK JIOTMCTHKA, TPOU3BOAICTBO, (PUHAHCHI U T.1.

B pamkax paGoTsi Obuta pa3pabotaHa MH(POPMAIIMOHHAS MOJIE)Tb, KOTOPast MPEJICTABIIAET COO0N COBOKYITHOCTh
JaHHBIX, AITOPUTMOB U MPOrPAMMHBIX MOJYJIEH, peJHA3HAYSHHBIX [JIs1 PellieHusl 3aa4 onTuMu3anuu. Mojenb
peanuzoBaHa Ha Ga3e TexHonoruit PHP, Javascript, MYSQL.

Mopestb TO3BOJISIET PelaTh 331a4K ONTUMHU3ALNN PA3INIHON CIIOKHOCTH, MCTIONb3Ysl Pa3IMIHbIE METO/IBI ONTH-
MU3aLHH, TaKWe KaK JIMHEWHOE MTPOrpaMMHUPOBaHKE, HEJIMHEIHOE POrpaMMHUPOBAHIE, METOIB! HCKYCCTBEHHOTO
UHTEJJIEKTa U T. .

Mopens MoxeT ObITh PUMEHEHA [JIsl pellieHus 3a/iad ONTHMH3AlMK B pa3iMyHbIX oOmactsax. Kpome sroro,
MOJIETTb MO3BOJISIET PEIaTh 3a7auyll ONTUMU3ALNM C BBICOKOW CTETIEHBbIO TOYHOCTH M 32 KOPOTKOE BPEM, a TaKkKe
UMeeT YIOOHBIN HHTepderic, KOTOPBIH MO3BOJISET OJIb30BATENSAM JIETKO M OBICTPO 32/1aBaTh 3212491 ONTUMU3AIINH.
Mozenb yUUTBIBaeT AaHHBIE O THIIE TOYBBI, KJIMMAaTe, CEBOOOOPOTE M (PMHAHCOBBIX MOKA3aTeNsIX /11 ONTUMHU3ALIH
WCIIOJIb30BAaHUSI 3€MeJTb.

Pa3paborana nH(bOpManoHHasA MOZIeNb, KOTOpas IO3BOJIUT IIPOrHO3MPOBATh YPOKaii ¢ y4eToM JaHHBIX O IIOro-
Jie, TI04Be, I10CeBaX M UCTOPUYECKUX JAHHBIX O YPOXKAWHOCTH, a TaKKe ONTUMU3UPOBATH UCTIOJIb30BAHHUE 3EMETh
C y4YETOM JIaHHBIX O THIIe TIOYBbI, KJIMMAaTe, ceBooOOpoTe M (prHAHCOBBIX MOKa3aTessix. PazpaboranHas nnpop-
MallIOHHAsI MOZIE/Ib MOKET TIOBBICUTh 3(P(PEKTUBHOCTh M YCTOWIMBOCTh CETBCKOXO3SMCTBEHHOTO MPOM3BOICTBA.
Mogesb MOxeT ObITh MCIIOJIb30BaHa arpOHOMaMH U (pepMepamMH JUlsl IPUHATHSA OoJiee 000CHOBAHHBIX PEIEeHUIT

KuroueBsble cioBa: nuagopmanronHas Mozeis, ontumusarus, PHP, Javascript, MYSQL, 3amaun ontummnza-
LM, JIOTUCTHKA, IPOU3BOJICTBO, SKOHOMUYECKAsI TIPUOBLIb.

Introduction. Over the past twenty years, land
conflicts among various land users have become
more frequent. These conflicts have devastating
consequences for society, including the loss of lives and
the destruction of property [1].

One of the main reasons for these conflicts
is ineffective planning and management of land
resources. This can be caused by the use of unsuitable
tools and technologies for managing land cadasters [2].

Information and communication technologies (ICT)
can help solve this problem. ICT tools such as
Land Information Systems (LIS) and Geographic
Information Systems (GIS) can improve the planning
and management of land resources, thereby reducing
the number of land conflicts.

Another factor contributing to land conflicts is the
inefficiency in providing land services. According to
Mwaikambo and Hagai [3], this leads to delays in the
registration of land rights and other problems.

The growth of the population and the increasing cost
of land also exacerbate the issue of land conflicts. The
demand for land exceeds supply, leading to disputes
among various land users.

To address the problem of land conflicts, it is
necessary to improve the planning and management
of land resources. Using ICT tools for land cadaster
management can create optimal conditions for
enhancing the efficiency of land service provision, as

well as addressing issues related to population growth
and the rising cost of land.

Scientific novelty - For the first time an integrated
model has been proposed that combines data from
agro-climatic conditions, soil characteristics and
agrotechnical measures for accurate forecasting of
yields and optimal distribution of land resources. New
algorithms and methods of big data processing have
been developed, which can significantly improve the
accuracy of forecasts and the efficiency of agricultural
land use.

Undoubtedly, the issues discussed in this article are
hypothetical, but it is necessary to keep in mind that
with the help of a conceptual information model of
land optimization and information flows, the needs
reflecting all sides of farmers' professional activities
can be identified. In our view, the basis of the
conceptual information model for agronomists should
primarily lie in the objective factors that influence the
formation of their thematic structure.

These include the essence and tasks of the economic
and social development of the country, as well
as agricultural policy, which involves reorienting
industry workers towards developing market relations,
increasing responsibility, and direct interest in the
rational use of production resources for necessary
socio-economic transformations. It is important to link
these general tasks with the specifics of a particular
farm.
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Information about the thematic structure of the
agronomists' information model for decision-making
will not be complete without studying the themes
of needs of individual peasant farms, conditioned
by their private interests, the nature and content of
labor, specialization and area of crops, the presence of
temporary types of activities (folk crafts and crafts),
as well as the zonal characteristics of agricultural
production.

To achieve success, a modern agronomist, as well
as the head of a peasant farm, must not only know
the organizational and technological processes of
agricultural production but also be able to understand
issues of industry business, financing and accounting,
marketing, consumer demand, etc. For this, the
most diverse information is needed, presented not
only in traditional periodicals and books of various
kinds but also in various automated information
systems. Farmers, more than other categories of
agricultural production workers, are interested in
rapidly implementing the latest technologies in their
farms. Information modeling of land optimization
should include not only objective factors that affect
their formation but also subjective factors, which,
although auxiliary, are important for organizing the
solution.

An information model is an abstract representation
of information that describes its structure, connections,
and interactions between elements. It can be used
to optimize various processes, including logistics,
production, and economic profit [4].

Optimization is the process of finding the best
solution or setting parameters to achieve optimal
results. In the context of the information model,
optimization may include improving performance,
reducing costs, or enhancing the efficiency of the
system.

PHP, JavaScript, and MySQL. PHP is a
programming language widely used for developing web
applications. It allows for the creation of dynamic and
interactive web pages [35, 6].

JavaScript is a programming language used to create
interactive elements on web pages. It allows adding
functionality, form validation, animation, and other
capabilities to web pages.

MySQL is a database management system used for
storing and managing data. It allows for the creation,
modification, and retrieval of information from the
database.

Optimization in logistics and production may involve

solving the following tasks:

- Optimization of delivery routes: This task involves
finding optimal routes for delivering goods with
minimal time and fuel costs.

- Optimization of inventory and warehouse
management: This task involves determining the
optimal level of goods inventory at the warehouse to
minimize storage costs and avoid product shortages.

- Optimization of production processes: This task
involves finding the optimal production schedule to
maximize resource use, reduce downtime, and increase
productivity.

Economic profit is the difference between total
revenues and total costs of a business. It is one of
the main indicators of business efficiency and success.
Profit can be achieved by increasing revenues, reducing
costs, or a combination of both factors.

As technology advances, the accuracy and
availability of information models will only increase,
leading to improved efficiency in agricultural
production and sustainable rural development.

Materials and methods. The main research
methods included statistical methods, machine learning
techniques, and data processing software, as well as data
processing software such as Python, R, and MS Excel
[7,8,9].

The processing and analysis of statistical
data include: data collection; data cleaning; data
transformation; data analysis; data visualization.

An information model based on statistical data is
able to predict crop yields, which makes it possible to
optimize the use of resources and reduce risks. Using
the model, it is possible to increase profitability by
implementing a project to increase profitability and
environmental efficiency.

As technology advances, the accuracy and
accessibility of these models will only increase, leading
to increased agricultural production efficiency and
increased sustainability.

Methods of processing and analyzing statistical data
involve not only their collection, but also the study,
processing and analysis. Like any research, working
with an information model begins with defining the
research problem and assessing its relevance [10].

Optimizing the use of resources. The model allows
not only to predict the harvest, but also to optimize the
use of resources such as water, fertilizers, pesticides,
and labor resources. This helps to reduce costs, increase
profitability and minimize the negative impact on the
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environment.

Risk assessment. The model can help farmers assess
the risks associated with weather conditions, diseases
and pests, as well as price fluctuations in the market.
This allows them to make more informed decisions
about the management of their farms.

Planning and decision-making. The model can be
used to develop long-term and short-term economic
development plans. It can also help in making
operational decisions, for example, about the timing of
sowing, watering and harvesting.

Comparative analysis. The model allows you to
compare productivity, profitability and other key
indicators of different farms, regions or countries. This
can help farmers identify best practices and improve
their work efficiency.

In addition to the above, information models based
on statistical data can be used for important activities
and technological processes in agriculture.

Development of new varieties and hybrids of
agricultural crops. Models can help breeders in the

search for new varieties and hybrids with higher yields,
resistance to diseases and pests, as well as other
desirable traits.

Modeling of various scenarios. The models can
be used to simulate various scenarios of the future,
for example, climate change, changes in prices for
agricultural products, and the introduction of new
technologies. This allows farmers to be prepared for
possible changes and plan their actions in advance.

Training and advising farmers. The models can be
used to create training materials and farmer counseling
programs. This will help them improve their knowledge
and skills in using data to make better informed
decisions.

In general, statistical-based information models are
a valuable tool for improving the efficiency and
sustainability of agricultural production.

The issues facing peasant farming include low
productivity, inefficient resource use, high risks, and
food security, which is clearly demonstrated in Figure
1.

The main problems of
the agronomist

‘Weather conditions,
pests, low-quality
seeds, agricultural

machinery

protection

Water, fertilizers, plant

Crop failure,
fluctuation in crop
prices

Rising food
prices

Figure 1 - The main problems of an agronomist (peasant economy)

All of the above factors influence the optimal use of

land to build an information model.
The materials are based on statistical data on the state

of agricultural lands on the example of the Ayyrtau

district of the North Kazakhstan region.

Table 1 shows data on weather conditions during the
sowing period, which shows the frequency of 15 days,
which are divided into two columns, that is, the dates
01.05 - 15.05 and 16.05 - 30.05.

Table 1 - Statistical agrometeorological data for the last 5 years (data from the weather station of the village of
Saumalkol in the Ayyrtau district of the North Kazakhstan region)

Ne Indicators 2019 2020 2021 2022 2023
01.05- 16.05- 01.05- 16.05- 01.05- 16.05-| 01.05- 16.05- 01.05- 16.05-

15.05| 30.043 15.05| 30.045 15.05| 30.045 15.05| 30.043 15.05 | 30.045

1 | Temperature, 0C 12 13 18 20 21 22 20 17 17 20

2 | Precipitation, Mm 0,4 0,3 0,8 0 0 0,2 1 0 0,1 0

3 | Air humidity, % 36 40 | 43,5 | 27,6 | 37,8 39 36 23 27 30

4 | Wind speed, m/s 2,6 3 7,3 4,6 6,1 5,5 52 4 7 5,5
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It is during these dates that crops such as wheat,
barley, corn and alfalfa are actively sown in the
area. We will not focus on any culture, but data is

important to us for further decision-making of the
information model. From Table 1, we see the average
daily temperature, humidity, etc. for favorable sowing.

Table 2 - Statistical data on spring wheat crops in the Ayyrtau district of North Kazakhstan region over the past

5 years
. Sown area of spring wheat
Ne | Indicators 2019 2020 2021 2022 2023
1 | Date of sowing 05.05-15.05 | 05.05-25.05 10.05-15.05 | 05.05-20.05 | 05.05-
20.05
2 | Variety Omsk 36 | Omsk 36 | Omsk 36 | Omsk 36 | Omsk 36
Akmola 2 | Shortandinskaya | Timas Akmola 2 Virgin
Astana 95 improved Asyl Sapa land 60
4 The area of sowing, | 276,4 282,1 290,3 2957 301,2
thousand hectares

As we can see from Table 2, it takes a lot of time
to process digital data. The analysis of the table leads
to the fact that there are several varieties of spring
wheat, and sowing proceeds in a chaotic, in our opinion,
random, unpredictable way.

But, experts in the field of agriculture, from table 1,
analyze and decide which variety to plant on a particular
piece of land. Managing such a complex process as
farming, a decision that will lead to considerable losses
and losses, pushes us to develop an information model
for optimizing both costs and land use. Given the
amount of information for processing the model, we
will divide it into subsystems: crop programming and
land optimization.

If the same crop is grown in the same field for many
years in a row, the harvest will get worse every year. In
addition, plants will be overcome by diseases and pests,
and the soil will be depleted. Crop rotation of crops
involves the alternation of plants, and it is necessary to
alternate competently.

The information model of crop planning takes into
account data on weather, soil, crops and historical yield
data, which allows us to visually see the result in the
form of yield values in tons [11, 12]. The general type
of information flows is considered on the example of a
farm, in other cases, information flows occur according
to the same principle. A preview is shown in Figure 2.

—Emmsl

Climate

i

Information optimization
model

‘r | Peasant farming M

Soil condition

Agprotechnics

!

Seed quality

Figure 2 - General view of information flows

When developing an information model for
optimizing agricultural land, it is possible to identify
the main factors affecting the efficiency and economic
profit of each site. 10 tables have been developed that
provide information on the storage of crop data, soil
and climatic indicators. The Laravel framework and
Composer package manager are used to develop the

server part of the program, while the React library and
npm package manager are used for the client part of
the program.

INSERT INTO Area (areaid, userid, arename, area)
VALUES (NULL, '1','111','101");

INSERT INTO User (userid, username, email,
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password) VALUES (NULL, 'Assemgul’, 'qwerty").

Cannolly and Begg (2005) define conceptual
database design as the creation of an information
model reflecting the activities of an enterprise. This
model does not depend on technical details, but it is
understandable to both end users and developers [13].
The authors emphasize that the conceptual design stage
begins with the development of a conceptual data model

oL |1 TypeDfSoil
1 bypeid : int r
soilname : bext
A L ! User ﬂ':‘f-'
¢ userid : int ¥ 1 areaid : int
' .
username : text # userid : int
email ; taxt arename : text
password - text # area : float
ML 111 Variety
—

@ varietyid : int
varetyname - text
{4 typeid : int
# recommendedph : float 4 rotationid : int
ta warietyid : int
» optimal : json
» acceptable : json
» irrational : json

n ol .

u yieldid : ink

tu varieryid : int
g yield : float

He !
@ financeid : int
Ca varieryid : int
4 income : float

o Land_Optimization_It

» unacceptable : json

that is completely separate from the implementation
details. This means that the model does not depend on
the target DBMS, application programs, programming
languages, hardware platform, performance issues and
other technical aspects [14]. The conceptual data model
is documented using ER diagrams and a data dictionary.
Figure 3 shows an ER diagram of the LIS database data,
which shows entities, attributes, and relationships.

M & Land_Optir 11 Soil
@ Soilid : int

# areaid : int

# ph : flaat

Y # typeid : int

i © Lanc 11 climate
@ climateid : int

4 areaid : int

y totalprecipitation : float

u totalsunday : float

! RotationHistory

Mo ena.c
i historyid : int
4 areaid : int

% 4 varietyid : int

RotationOfCrops

11 Yield

! Flnance

w consumption : float

Figure 3 - LIS database schema

Figure 3 illustrates the relationships between the
tables of the system. The research presented in the
paper was aimed at studying user requirements and
developing the architecture of the proposed Land
management Information System (LIS). The study
presents two contributions. Firstly, the identified user
requirements will help LIS developers create systems
that meet the real needs of users described in [15, 16].

Secondly, the paper presents the architecture of the
proposed LIS, which includes two main components:
a component of land use allocation and an assessment
component. These components provide storage and
extraction of land use information, as well as storage,
extraction and analysis of estimated information. The
purpose of the system is to improve the efficiency
and effectiveness of land management in the districts
of Tanzania. This is achieved by providing decision
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makers with accurate data necessary for their work.

Accurate information and proper valuation of
land plots, in turn, contribute to improving revenue
collection. After defining the architecture of the
platform and the rules of the association, it was
necessary to develop the software part of the web
platform. The paper presents the implementation of
server rules in the Drools engine.

The server consists of three main components:

An application for registering data from external
sensors in the system. Devices or applications register
as data sources by sending information via a socket to
the middleware. This software prepares data according
to the type of sensor.

2. The Drools rules module is the core of the server.
It accepts the prepared data, applies rules to it, and
generates events.

3. Data warehouse — a database that stores all the data
used by the system.
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The development of a model that helps to use the
land correctly takes into account a number of factors.
The materials are based on statistical data on the state
of the designated lands on the example of the Ayyrtau
district of the North Kazakhstan region. Continuous
cultivation of one crop in the same field leads to a
decrease in yield, diseases and pests, and soil depletion.
Therefore, it is necessary to use crop rotation, with the
correct alternation of crops. The information model of
crop planning takes into account data on climate, soil,
vegetation and other factors.

Results and discussion. The presented system is a
web application developed in the PHP language. It is
designed to optimize agricultural activities by collecting
and analyzing data.

Figure 4 shows the structure of the database that
is used in the system. It contains information about
weather conditions affecting agriculture, the types of
crops that can be grown in specific conditions, and the
financial situation of agricultural enterprises.
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Figure 4 - Sql database

The use of an optimization system makes it possible
to increase the efficiency of agricultural production,
reduce the risks associated with weather conditions
and other factors, as well as increase the profits of
agricultural enterprises.

The presented system is a valuable tool for
optimizing agriculture. It allows farmers to make more
informed decisions, which leads to increased efficiency
and profitability of their activities.

In general, the proposed information model will
make it possible to soberly assess the potential
of agricultural lands, determine the optimal land
use options, and possibly increase the efficiency

of agricultural production. When developing the
information model, such factors as climate, land
suitability, soil condition, legal and economic aspects
of the land were used. The statistical data used in
the information model over the past 5 years are
mathematical in nature, which is easy to calculate using
mathematical methods.

After authenticating on the site and sending a request
to the server. The server calculates which cultures are
similar to the sites of our user and outputs them to
the client side. According to the results of testing the
information model of the system, the following results
were recorded.
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Figure 5 - Scenario on the level of restrictions on sowing

The proposed system is a revolutionary tool
that radically simplifies the tasks of land use and
assessment. It provides reliable and secure storage for
working with huge amounts of land data in real time.

The system's compliance with all of the above
criteria, as well as the use of open data on agricultural
land and the possibility of involving agricultural experts
in the development of the model, open up wide
opportunities for further research. This will allow the
model to be integrated with other information systems,
which will lead to the creation of an even more powerful
and versatile tool.

One of the key advantages of the system is its
ability to generate graphs and diagrams that clearly
demonstrate the dynamics of yields, costs and revenues.
This allows users to easily track changes in key
indicators and make informed decisions based on
reliable data.

The implementation of the proposed system can
have far-reaching consequences for various sectors
of the economy, including agriculture: increasing
yields, optimizing resource use, reducing production
costs; forestry: optimizing logging, preserving forest
resources; real estate: more accurate assessment of
land value, improving the efficiency of land asset
management; environmental protection: combating
land degradation, conservation of biodiversity.

Thus, the proposed system is a powerful tool
that can significantly improve the efficiency of
land management and contribute to the sustainable
development of the economy.

The implementation of the model is the launch of
pilot projects in different agro—climatic zones to test
and adapt the system. Organizing training for farmers
and agronomists on the use of the system and collecting
feedback to improve it. Organizing training for farmers
and agronomists on the use of the system and collecting
feedback to improve it.

This approach will ensure the integrated and rational
use of land resources, increasing their productivity and
sustainability of agricultural production.

Conclusion. In the course of our research,
an information model on crop rotation and crop
optimization was developed for further information
processing and machine learning. Databases and the
use of SQL queries will make it easier to find the
information that the farmer needs. The developed web
service, which uses the Django tool, can download data
and receive data processing if necessary. As a result,
an algorithm of agronomic farming was developed,
which contains all the information necessary for
its management. But the result of the study was a
model that would make a decision when using land,
and the best option for its use. We believe that the
developed information model of crop rotation and
crop optimization has great potential for improving
the efficiency of agronomic farming and ensuring food
security.

This optimization model is implemented as a web
service, which makes it accessible to a wide range
of users. It can be supplemented with modules
for crop forecasting, risk assessment, and inventory
management. In addition, the information model can
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be integrated with agricultural enterprise management
systems, meteorological services, and must also be
adapted to the climatic, soil and economic conditions
of specific regions.

proposed information model represents the first and
most general thematic expression of one of the current
areas of activity of automation of agricultural structures
by software of the appropriate level when making a

decision. The model can be used by farmers to increase
the profitability of their farms and optimize the use of
resources.

The development of information systems to support
decision-making in agronomic farming is an urgent task
of great importance for ensuring food security. The
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