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Cartographic support of agricultural activities
(case of rapeseed cultivation)

The purpose of this article is a systematic analysis of cartographic support introduction in rapeseed cultivation to
increase the efficiency of agricultural production.

Main material. The use of modern cartographic methods is an integral part of the sustainable development of
agricultural production. Introduction of these technologies contributes to increasing efficiency of land resource use,
adaptation of the agricultural sector to climate change and environmental protection.

Comparison of average, minimum and maximum NDVI values showed a stable trend towards improving the state
of vegetation in the studied period. Analysis of vegetation conditions in Cherkasy region based on average NDVI values
allows us to assess deeper the agroecological conditions of the region and the potential of its territories for agricultural
production. Analysis of the obtained NDVI data demonstrated significant variability in the level of vegetation cover, which
indicates various natural and anthropogenic factors that affect the productivity of agricultural lands.

Conclusions. Analysis of the theoretical foundations of modern cartographic methods application in agriculture has
confirmed that geoinformation technologies, remote sensing of the Earth and vegetation indices, in particular NDVI, are
effective tools for cartographic support of management decisions regarding agricultural processes. Assessment of the NDVI
index value confirmed its effectiveness in monitoring the condition of rapeseed at different stages of growth. Analysis
of the obtained NDVI data demonstrated significant variability in the level of vegetation cover, which indicates various
natural and anthropogenic factors affecting the productivity of agricultural lands. The work carried out on the analysis of
vegetation conditions in Cherkasy region,, based on average NDVI values, allows for a deeper assessment of the regional
agroecological conditions and the potential of its territories for agricultural production.
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Introduction. In modern agriculture, ensuring
effective  management of land resources and
productivity is one of the main prerequisites for
sustainable development of the agricultural sector.
Innovative approaches, in particular the use of
cartographic methods, are becoming especially relevant
in the context of rational use of natural resources and
increasing the productivity of cultivated crops. The use
of cartographic data allows agronomists to optimize
resource management, contributing to increased
productivity and crop quality, reduced costs and
negative impact on the environment.

The relevance of the research topic is due to
the growing demand for rapeseed, which is an
important source of raw materials for production of
foods, biofuels and animal feed. The use of modern
cartographic methods in agricultural production, such
as topographic maps, satellite data and vegetation
indices, allows us to assess the condition of fields, plan
crops more accurately, as well as monitor the the crop
conditions throughout the growing season. This will
allow you to solve key tasks of managing the sown areas
and provide optimal conditions for growing rapeseed as
well. This creates opportunities for accurate planning
of agrotechnical measures, monitoring the condition
of crops, controlling soil fertility and managing other
important factors.

Agricultural production of rapeseed, as one of
the most demanded products on the world market,
requires maximizing productivity and minimizing
resource costs, in particular, fertilizers, water resources
as well as soil cultivation. The relevance of the study
is increasing in the context of climate change as well,
which causes unpredictable changes in the conditions
for growing agricultural crops.

Background. History of humankind shows that
the use of cartography in agriculture has always been
important for ensuring sustainable development.
With the development of modern technologies, maps
have become even more detailed and accurate thanks
to the use of geographic information systems (GIS)
and satellite data. Modern farmers use these systems
to create interactive maps of their fields, which allow
them not only to see the relief and soils, but also to
obtain data on the current condition of crops, moisture
levels and nutrients in the soil. This mitigates making
quick and accurate decisions about crop care and
responding quickly to changing climatic conditions.
For example, in Canada, farmers use satellite images
to monitor the condition of fields, which allows them
to reduce irrigation costs and optimize fertilizer
application. Thanks to such innovations, the efficiency
of growing crops, including rapeseed, increases, and the
environmental load on the environment decreases.

Fertility analysis also allows for more efficient
planning of fertilizer costs, as it is possible to determine
the need for introduction of certain nutrients more
accurately.
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The use of topographic and land maps gives farmers
the opportunity to integrate these data in creation of
a comprehensive crop management system. Having
analyzed the relief and soils, we can develop an
agrotechnical plan, which includes land cultivation,
fertilizer application, as well as selection of the best
time for sowing and harvesting. In particular, rapeseed,
which requires regular irrigation, can grow on flat areas
with good drainage. However, it is better to grow crops
that are less sensitive to moisture deficiency and can
retain soi on slopes with a risk of erosion. This approach
minimizes the risks of crop loss due to adverse natural
conditions and allows for the most efficient use of
available resources [8].

Maps are the foundation for developing such
adaptation strategies, providing farmers with the
information they need to make decisions about which
crops to grow, how to space them, and when to harvest
them [3]. In conclusion, the use of topographic and land
maps in agriculture is critical to increasing production
efficiency and resilience to natural challenges.
Historical examples of maps show that they have always
played a crucial role in the development of agriculture.
Moreover, modern technologies further expand their
potential, allowing farmers to plan their actions better
and achieve high results [2].

The purpose of the article is a systematic analysis
of the possibilities to introduce cartographic support in
rapeseed cultivation in order to increase the efficiency
of agricultural production.

To fulfill and achieve the goal, we have set the
following tasks:

1. To analyze theoretical principles of mapping used
in agriculture.

2. To analyze the specifics of rapeseed cultivation
and determine geographical, agroclimatic and spatial
factors that affect its productivity.

3. To investigate the possibilities of using satellite
images, agronomic maps and other geospatial data to
monitor the condition of rapeseed crops and improve
management of agricultural processes.

4. To develop cartographic materials for monitoring
rapeseed crops, to assess the value of the NDVI index to
control the state of its vegetation.

5. To develop recommendations for minimizing the
negative impact on the environment, as well as to assess
the agroecological conditions of the region and the
potential of its territories for agricultural production.

Presentation of the main material. The use of
topographic and land maps for crop planning is a key
aspect of effective agricultural production, as these maps
provide accurate information about the terrain, water
resources and soil conditions, helping farmers make
informed decisions. Topographic maps depict physical
characteristics of the territory, including elevations,
slopes, water sources and drainage systems [5].

Agronomic maps are an extremely valuable tool
for modern agriculture, as they provide detailed
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information about the condition of soils, the specifics of
the relief, the level of fertility, moisture, prevalence of
vegetation and even the impact of climatic conditions on
specificareas. Due to such information, agronomists and
farmers can effectively plan and control the processes
of sowing, cultivation and harvesting. Creation of
agronomic maps uses a wide range of data obtained
through various sources, including satellite imagery,
aerial photography, soil samples, climate sensors and
data collected by drones.

To depict field conditions accurately, these maps
are created using geographic information systems
(GIS), which allows us to combine spatial data with
information about the soil and agrotechnical condition
ofthe fields. GIS technologies help analyze large volumes
of geospatial data and display various field parameters
with high accuracy, from changes in moisture levels
to soil acidity and its mechanical composition [6].
In particular, agronomic maps allow you to identify
areas with different levels of fertility and suitability
for growing specific crops, such as rapeseed, which is
important for increasing resource efficiency.

Agronomicmaps play animportantrolein optimizing
agronomic practices, such as fertilizer and pesticide
application. They provide accurate information about
the condition of each field, allowing for adaptation of
agricultural practices to local conditions. For example,
the use of agronomic maps for soil acidity management
was introduced in the studies of G. Brady and R. Weil
(2002), who emphasized the importance of liming to
regulate soil pH in conditions of increased acidity.

Such maps are also becoming an important tool
for reducing costs in crop cultivation. According to
the works of K. Kuker (2011), proper optimization of
fertilizer application rates based on cartographic data
allows us not only to reduce costs for agrochemicals, but
also to minimize the risk of excessive use of nitrogen,
which contributes to the reduction of water pollution.

The wuse of cartographic tools for assessing
environmental risks in agriculture is an important
and powerful tool that allows farmers, ecologists and
governmentorganizations to obtain clear and structured
information about the state of the environment and its
interaction with agricultural practices. Thus, we can
assess the spatial aspects of environmental risks, such
as soil degradation, erosion, water pollution, climate
change and the impact of agricultural activities on
biodiversity. Modern technologies, such as satellite
images, geographic information systems and drones,
provide for detailed monitoring and creation of
accurate maps that reflect changes in ecosystems and
make it possible to predict their development [9].

Due to their high accuracy and detail, GIS can
provide real-time monitoring of soil changes. Modern
technologies allow for high-resolution images and data,
which speeds up identification of problem areas and
timely implementation of corrective measures. This is
especially important for large agricultural enterprises,
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where manual monitoring of soil conditions throughout
the territory is an extremely difficult task.

Therefore, geoinformation models for assessing
soil degradation due to rapeseed cultivation are an
indispensable tool in modern agriculture. The use of
such models allows to monitor soil conditions effectively,
analyzing the risks of erosion, loss of organic matter
and pollution, as well as planning agricultural practices
that reduce the environmental load on the land.

Summarizing the above, we can note that
comparative analysis of satellite images allows farmers
to identify problems in rapeseed fields timely, in
particular, those associated with insufficient moisture,
damage from pests or diseases, as well as violations in
crop care. The use of vegetation indices, such as NDVI
and EVI, allows you to effectively assess the condition
of crops and promptly take the necessary measures to
ensure stable yields. Using satellite technologies, we
can reduce costs for agrotechnical measures, as well as
negative impact on the environment and improve the
crop quality.

The main advantage of precision farming is the
ability to make decisions based on real-time data.
Satellite images provide information that allows you to
assess plant health and vegetation levels using indices
such as NDVI (Normalized Difference Vegetation Index).

One important aspect of precision farming is
optimizing fertilizer and pesticide application. Using
satellite images, we can determine more accurately in
which areas of the field you need to increase or decrease
the application rates of substances. This not only helps
reduce the cost of chemicals, but also reduces the risk
of environmental pollution. For example, instead of
evenly spraying fertilizer over the entire field, precision
farming allows you to apply fertilizer only where the
plants need it.

Precision farming also allows you to predict yields.
Knowledge of plants condition and vegetation level
allows you to create models that can predict the
amount of harvest in a particular field with a fair degree
of accuracy. Forecasts can take into account weather
conditions, soil moisture, the amount of fertilizer
applied, and the health of the plants. In this way,
farmers can plan their resources and sell the harvest
more economically profitably [4].

Precision agriculture based on satellite data is
already an important stage in transformation of the
agricultural sector and has every chance of becoming a
key technology in the future of agriculture.

Rapeseed cultivation occupies a significant place in
themodernagricultural sectorandis of greatimportance
for many countries, as it is a source of oil, animal feed,
and biofuels. However, this crop has both positive and
negative impacts on soils and ecosystems that are the
basis of agriculture. Rapeseed, in particular, actively
affects the soil, using nutrients, changing the structure
and composition of the soil, affecting the surrounding
biodiversity and water resources. Understanding of
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the rapeseed impact on the ecosystem is important
for developing sustainable agricultural strategies that
provide both high yields and minimal impact on the
natural environment.

One of the advantages of growing rapeseed is the
improvement of soil structure due to its extensive and deep
root system. Rapeseed roots can penetrate into the lower
soil horizons, loosening it and improving its water and air
permeability. This creates favorable conditions for the root
system of other crops, especially when using rapeseed
in crop rotation. Such an improvement in soil structure
preserves moisture, which is of particular importance in
arid regions where water is a limited resource. In addition,
rapeseed forms a dense plant cover that prevents soil
erosion, protecting its surface from the destructive effects
of wind and water, which is especially important on slopes
and in regions with a high risk of erosion.

To reduce negative impact of rapeseed on the
ecosystem, it is important to apply a sustainable
approach to its cultivation. For example, alternating
rapeseed with other crops within the crop rotation
allows us to reduce the risk of pathogens and pests
accumulation that can affect this crop, and to maintain
natural fertility of the soil as well. Crop rotation helps to
restore nutrients in the soil, reducing the need for large
amounts of fertilizers.

Satellite monitoring of rapeseed cropsis one ofthe most
modern and effective tools for agricultural management,
allowing farmers to receive accurate and up-to-date data
on the condition of their fields in real time. Thanks to
the development of satellite technologies, agronomists
and farmers can carry out constant monitoring without
having to be on site, which significantly reduces the cost
of time and human resources.

The use of the Normalized Difference Vegetation
Index (NDVI) to assess the condition of vegetation is an
important partof modern agricultural field management
and ecosystem monitoring. NDVIis anumerical indicator
calculated from spectral data obtained with the help of
satellites or drones. It allows you to assess the health
of vegetation, its density, photosynthetic activity and
general condition at different stages of development.
This index plays a key role in agricultural management,
as it allows farmers to receive accurate information
about the condition of crops, identify problems in a
timely manner and make informed decisions regarding
further agrotechnical measures [13].

NDVI shows how vegetation reflects light in different
parts of the spectrum. Green plants actively absorb
visible red light for photosynthesis and reflect most
of the near infrared (NIR) radiation. When plants are
healthy, they have a high capacity for photosynthesis,
which results in a significant difference between red
absorption and infrared reflection. NDVI is calculated
using a formula that includes red (Red) and near
infrared (NIR) radiation reflectance

NDVI=((NIR-Red))/((NIR+Red))
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This indicator varies from -1 to 1. Values close to
1 indicate dense and healthy vegetation, while values
close to 0 or negative may indicate a lack of vegetation
or plant stress caused by, for example, drought, disease
or nutrient deficiency [12].

Considering all these factors, growing rapeseed
can be quite productive and profitable, but it requires
a responsible approach to resource use. The use of
agrotechnology and sustainable farming approaches
will reduce the negative impact of rapeseed on the soil
and ecosystem, while ensuring high yields and minimal
environmental risks. In the future, implementation of
innovative solutions and sustainable practices will be
a key to ensuring food security and preserving natural
resources.

One of the key aspects of such optimization is the
ability to accurately calculate the amount of seeds,
fertilizers and other resources needed for a specific plot.
GIS-based soil fertility maps show the levels of essential
nutrients in each part of the field. This allows for more
accurate fertilizer application planning, focusing on
nutrient-deficient areas, helping to avoid unnecessary
costs and improve productivity.

The authors have chosen Cherkasy region for the
study for several reasons that emphasize its importance
as one of the leading agricultural regions of Ukraine.
Firstly, the region is located in the central part of
the country, which provides stable soil and climatic
conditions and convenient access to data analysis. This
makes the region representative of the Forest-Steppe
zone, which is important for agricultural production.

One of the main reasons for choosing Cherkasy
region is its soil cover. Black soils dominate in the
region, considered to be among the most fertile in the
world. These soils have a high humus content (4-6%),
which contributes to the cultivation of rapeseed as a
highly productive crop. Fertile black soils provide stable
yields even with minimal fertilizer application, which
allows for efficient use of resources [10].

The climatic conditions of Cherkasy region are
also favorable for cultivation of rapeseed. Moderately
continental climate with an average annual temperature
of +8°C, sufficient rainfall (500-600 mm per year) and
a long growing season (approximately 200 days) create
optimal conditions for the growth and development of
this crop. Winter periods with mild frosts ensure good
wintering of winter rapeseed, which is important for
high yields.

In addition, Cherkasy region has a developed
infrastructure for agriculture, which includes access to
modern machinery, agrochemicals and possibility to
implement innovative technologies such as precision
agriculture. This allows us to conduct research based on
geospatial dataand satellite monitoring, which is especially
important for assessing the conditions of rapeseed crops.

Another reason is the economic importance of
Cherkasy region as an agricultural region. Agriculture
plays a leading role in the economy of the region, and
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rapeseed is an important crop for export trade and
biofuel production. Research in this region allows us
not only to assess crop productivity, but also to provide
practical recommendations for improving the efficiency
of their cultivation.

Cherkasy region demonstrates certain challenges
associated with the uneven distribution of precipitation
and the impact of climate change, in particular, more
frequent droughts. This makes the region ideal for
testing innovative methods of crop monitoring and
yield management [11]. The results of the study can
become a valuable tool for adapting agriculture to new
climatic conditions both in Cherkasy region and in other
regions of Ukraine.

It is also worth noting that the duration of the
growing season in Cherkasy region is approximately
200-210 days. This is enough for growing most crops,
including rapeseed. In early spring, when the soil
warms up, plants quickly resume vegetation, which
allows them to effectively use the moisture accumulated
over the winter.

Regarding the structure of soils (Table 1), in addition
to black soils, there are meadow soils and gray forest
soils in Cherkasy region which are less fertile, but also
suitable for agricultural use, provided that organic
and mineral fertilizers are applied [1]. Gray forest
soils are usually located on elevations, while meadow
soils are found in river valleys and are characterized
by significant moisture. These soils require a special
approach to cultivation and increasing their fertility.

Thus, the soil and climatic conditions of Cherkasy
region are extremely favorable for growing rapeseed,
although they require adaptation to new challenges
associated with climate change. The combination of
high soil fertility, temperate climate and sufficient
rainfall creates all the prerequisites for the effective
cultivation of this crop, especially under the conditions
of rational use of resources and introduction of modern
technologies [7].

Table 1
Soils characteristics in Cherkasy region

Parameter 2020 2021 2022
Humus (%) 2.5 2.7 2.9

pH 6.0 6.2 6.4
Nitrogen (mg/kg) 40 42 45
Phosphorus (mg/kg ) 25 28 30
Potassium (mg/kg ) 120 125 130

We used Sentinel Hub Playground as the main
platform for obtaining and processing satellite images
within the framework of the task. This online platform
allows you to work quickly and conveniently with
Sentinel-2 images, providing access to multispectral
data, including the channels necessary for calculating
the NDVI index (RED and NIR).

As part of the study of vegetation cover conditions
in Cherkasy region, we have analysed the NDVI index
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(Normalized Difference Vegetation Index) for three
years - 2020, 2021 and 2022 (Table 2). This analysis
allows us to assess the dynamics of vegetation changes
and identify areas with different levels of productivity,
important for assessing the ecological state and the
effectiveness of agrotechnical measures in the region.

The data indicate that the highest average NDVI
was recorded in Zvenigorodskyi district (0.81), which
may indicate the best condition of crops in this area.
Cherkasy district also demonstrates a high NDVI
(0.78), indicating generally favorable conditions for
plant growth. Uman district has the lowest NDVI value
(0.65), which may be due to less favorable climatic or
soil conditions, insufficient moisture, or other factors.
Zolotonosha and Smilan districts have average NDVI
values (0.69 and 0.72, respectively), which indicate a
satisfactory condition of vegetation.

Table 2
Comparison of average, minimum and maximum
NDVI values

Parameter 2020 2021 2022

Average NDVI value 0.60 0.63 0.67
Minimum NDVI value 0.25 0.30 0.35
Maximum NDVI value 0.80 0.85 0.88

Area with high NDVI (>0.7) 40% 45% 50%
Area with low NDVI (<0.4) 25% 20% 15%

According to the created thematic map (Fig. 1), the
highest NDVI values are observed in Zvenigorodskyi,
Cherkasy, Kaniv, and Kamyansk districts. This
indicates a high level of photosynthetic activity of
plants, which may be the result of favorable soil and
climatic conditions, sufficient moisture and effective
management of agrotechnical measures. These areas
have high potential for growing crops that require
active growth and development under conditions of
optimal resource availability. The average NDVI values
recorded in areas such as Smila, Zolotonosha, Talnivsky
and Horodyshchensky indicate a moderate level of
vegetation cover. This may be due to the unevenness of
natural resources, such as moisture supply, or to average
soil fertility. Such areas require additional monitoring
to identify factors that limit the potential of vegetation
and plan appropriate agrotechnical measures.

Lower NDVI values were recorded in Uman,
Khrystynivsky, Monastyryshchensky and Mankivsky
districts. These areas are likely to face certain
environmental or agrotechnical problems, such as soil
erosion, insufficient rainfall or the impact of human
activities, including irrational use of land resources.
An action plan to improve the state of vegetation
cover should be developed for these areas. This may
include optimizing irrigation, implementing modern
agricultural technologies, rational fertilizer application
and monitoring soil conditions.

The results have also showed that areas with high
NDVI values are characterized by significant biological
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productivity and ecological sustainability. This may
become the basis for expanding crops cultivation with
high commercial value.

For example, in the conditions of Cherkasy region,
these may be cereals, oilseeds, as well as vegetables. A
highlevel of NDVI may also be an indicator of the region’s
potential for the introduction of organic farming.

NDVI analysis has become an effective tool for
studying the state of vegetation cover in the region,
as it provides accurate information about the level of
photosynthetic activity of plants over a large area. The
methodology for analyzing satellite data allows you to
obtain relevant data for decision-making quickly and
economically. This is especially important for Cherkasy
region, which has great agricultural potential.
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In general, the results of the work demonstrate the
significant potential of Cherkasy region for further
development of agriculture, taking into account
environmental features and the implementation
of modern management methods. The use of NDVI
analysis allows us not only to assess the current state
of vegetation, but also to identify risk areas to increase
the efficiency of land resource use. This, in turn, can
contribute to the sustainable development of the region
and increase the well-being of the local population.

Reducing the negative impact of agricultural
activities on the environment is an important task that
requires an integrated approach. Rapeseed cultivation,
like many other crops, has both positive and negative
consequences for the ecosystem and soils. In this
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regard, it is important to apply a sustainable approach
to agricultural management, focusing on preserving
natural fertility of the soil, reducing the use of chemical
plant protection products and fertilizers, as well as
optimizing the use of water resources. One of the
most effective methods of maintaining sustainability
of agricultural ecosystems is introduction of crop
rotation, which allows you to avoid soil depletion and
accumulation of pests, characteristic of monocultures.
Alternating rapeseed with other crops, such as cereals
or legumes, not only helps to reduce pest populations
and the risk of plant diseases, but also maintains the
natural structure of the soil, as the basis of its fertility.

Geoinformation technologies used for environmental
risk assessment allow integrating various data on soils,
water, vegetation and climatic conditions into a single
system, creating multi-layered models of the state of
agricultural landscapes. This contributes to effective
monitoring and timely detection of degradation
processes, such as erosion, reduction of organic matter
or pollution, allowing farmers to respond in a timely
manner and adjust agricultural measures. The use of
drones for monitoring crops and soil conditions makes
it possible to obtain data with high accuracy, which
allows you to identify problem areas quickly and take
the necessary measures to restore them. In addition,
raising farmers’ awareness of sustainable practices
of ecological agriculture is important for reducing the
negative impact on the environment.

Training programs and information campaigns
aimed at spreading knowledge about the rational use
of fertilizers, the benefits of biological plant protection
methods, precision agriculture methods and efficient
water management help farmers understand the
possible consequences of their actions better and
contribute to the implementation of sustainable
practices in agriculture. Sustainable use of agricultural
land, in particular rapeseed fields, requires an
integrated approach to ecosystem management. It
includes biodiversity conservation, rational use of
resources, monitoring and control of the state of soils
and ecosystems, as well as the implementation of
environmentally responsible agricultural technologies.

Conclusions. 1. Analysis of the theoretical
foundations of modern cartographic methods
application in agriculture confirmed  that

geoinformation technologies, remote sensing of the
Earth and vegetation indices, in particular NDVI, are
effective tools for cartographic support of management
decisions regarding agricultural processes. These
methods provide fast and accurate monitoring of
vegetation conditions , allowing us to optimize the use
of natural resources.

2. Spatial features of rapeseed -cultivation are
determined by geographical, in particular, agroclimatic
(moisture supply, temperature regime), soil (soil

2025. Bunyck/Issue 41 |

fertility level) factors, while yield largely depends on
the proper organization of crop rotation. Analysis of
data from Cherkasy region shows that rapeseed has
high potential provided that agrotechnical measures
are adapted to local natural conditions.

3. The use of Sentinel-2 and Landsat-8 satellite
images to monitor the condition of rapeseed crops
allows assessing the condition of vegetation at different
stages, identifying problem areas and predicting yield.
Agronomic maps take into account the heterogeneity
of soils and climatic conditions, which contributes to
increasing rapeseed yield through optimization of soil
cultivation, crop rotation management and efficient
use of resources. The authors compiled cartographic
works of Cherkasy region based on the above sources of
cartographic information, which agricultural producers
can use to improve management of the sown areas.

4. Assessment of the NDVI index value confirmed its
effectiveness for monitoring the condition of rapeseed at
different stages of growth. Analysis of the obtained NDVI
data for the districts of Cherkasy region demonstrated
significant variability in the level of vegetation cover,
which indicates various natural and anthropogenic
factors that affect the productivity of agricultural lands.
The highest NDVI values are in Zvenigorod, Cherkasy,
Kaniv and Kamiansky districts of Cherkasy region,
which indicates a high level of photosynthetic activity
of plants, favorable soil and climatic conditions, as well
as the effective management of agrotechnical measures.
Lower NDVI values were calculated for Uman,
Khrystynivka, Monastyryshchensky and Mankivsky
districts of Cherkasy region. A high level of NDVI
serves as an indicator of the region’s potential for the
introduction of agriculture.

5. The work carried out on the analysis of the state
of vegetation in Cherkasy region based on average NDVI
values allows for a deeper assessment of the agro-
ecological conditions of the region and the potential ofits
territories for agricultural production. The results of the
work demonstrate the significant potential of Cherkasy
region for further development of agriculture, taking
into account environmental features and introduction
of modern management methods. We recommend
that in Zvenyhorod, Cherkasy, Kaniv and Kamiansky
districts of Cherkasy region, which are environmentally
sustainable, consider the possibilities of expanding the
volume of cultivation of agricultural crops with high
commercial value, in particular grain crops, oilseeds,
vegetables, and the introduction of organic farming.
For Uman, Khrystyniv, Monastyryshchen, and Mankiv
districts of Cherkasy region, we recommend to develop
an action plan on improving conditions of the vegetation
cover, including optimizing irrigation, implementing
modern agricultural technologies, rational fertilizer
application,as well as monitoring soil conditions.
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KAPTOTPA®IYHE 3ABE3MEYEHHSA CI/IbCbKOrOCNOAAPCHKOT AIA/IbHOCTI
(HA MPUKNAZI BUPOLLLYBAHHA PIMAKY)

MeTolo Lji€i cTaTTi € CUCTEMHWMI aHaNi3 MOXAMBOCTEN BNPOBAAMKEHHA KapTorpadiyHoro 3abesneyeHHs y BUPOLLYBaHHA
pinaky 3a4/1A NigBuLLEHHA edeKTUBHOCTI arpapHOro BUPOOHWLTBA.

OCHOBHMI1 MaTepian. BUKOPUCTaHHA Cy4acHUX KapTorpadiuHVX METOZB, € HEBIA EMHOK CKNAZI0BOI CTaION0 PO3BUTKY
arpapHoro BMpo6HULTBA. BNpoBaaKeHHN AaHWUX TEXHOOTIN crpuse NiABULLEHHIO edeKTUBHOCTI BUKOPUCTAHHA 3eMefb-
HUX pecypciB, aganTaLii arpapHOro CEKTOPY A0 KAIMATUYHKX 3MiH | 36epesKeHHI0 LOBKINAA.

MopiBHAHHA cepeAHiX, MiHIManbHUX Ta MaKCMManbHWX 3HayeHb NDVI nokasano ctabinbHy TeHAEHL,0 40 NOKPALLEHHA
CTaHy POCAMHHOCTI Y LOCAiAKYBaHOMY Nepiogi. AHani3 CTaHy POCAMHHOCTI B YepKacbKilt 061acTi Ha OCHOBI cepeAHix 3Ha-
ueHb NDVI f03B0NAE MMBLLE OLIHUTM arpOEKONOTIYHI YMOBM PErioHy Ta NOTeHLia N MOro TepUTOpIl ANA CiNbCbKOrocnoaap-
CbKOro BUPOBHMLTBA. AHani3 oTpumaHux AaHux NDVI npoaemoHCTpyBaB 3HauHy BapiaTUBHICTb PiBHA POCIMHHOMO MOKPY-
BY, LLLO CBiAUMTb NPO Pi3Hi NPUPOAHI Ta aHTponoreHHi GakTopw, AKi BNMBAOTb HA NPOAYKTUBHICTb CifIbCbKOroCnoapCbKux
3emenb.

BUCHOBKM. AHaNi3 TEOPETUYHMX 3acaj, BUKOPUCTAHHA CyYaCcHWUX KapTorpadiyHMx MeToziB y CiNbCbKOMY rocnoAapcTsi
niATBEPAMB, WO reoiHPopMaLiiHi TEXHONOFT, AUCTaHLiMHE 30HAYBaHHA 3emAi Ta iHAEKCU POCAMHHOCTI, 30Kpema NDVI,
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€ edeKTUBHUMM iHCTPYMEHTaMM AnsA KapTorpadiyHoro 3abesneyeHHs NPUNHATTA YNPaBAiHCbKMX pilleHb WOAO CiNlbCbKO-
rocnogapcbkux npouecis. NMpoBeaeHa oOujHKa 3HayYeHHA iHAekcy NDVI nigTeepauna oro edeKkTUBHICTb ANA KOHTPOIO
CTaHy pinaky Ha pi3HMX cTagiax pocty. AHani3 oTpumanmx gaHux NDVI npoaemoHCTpyBaB 3HaYHy BapiaTUBHICTb PiBHA pOC-
JMHHOTO MOKPMBY, WO CBiAYMTb NPO Pi3Hi NPMPOAHI Ta aHTPOMOreHHi GaKkTopu, AKI BNAMBAIOTb HA NPOALYKTUBHICTb Cinb-
CbKOrocnozapcbKkux 3emesib. BUkoHaHa poboTa oo aHani3y CTaHy POCIMHHOCTI B YepKacbKiit 061acTi Ha OCHOBI cepeaHix
3Ha4yeHb NDVI f03B0NsIE MNGLLE OLLIHUTY arpOEKOOriYHI YMOBU PETIOHY Ta NOTEHLiaN Oro TEPUTOPIN ANSA CinbCbKorocno-
[lapCbKOro BUPOOHMLTBA.

KntouoBi cnoBa: pinak, no2o0Hi ymosu, memnepamypHull pexum, KapmozpacyeaHHs, cie03miHa, mexHosnoeii 8upo-
wysaHHs, NDVI.
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