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SPATIAL ORGANIZATION OF AGRICULTURE AS THE BASIS FOR ADMINISTRATIVE 

AND TERRITORIAL STRUCTURE BASED ON THE PRINCIPLES  
OF SUSTAINABLE DEVELOPMENT 

 
Purposes. To study the possibility of using data on the dynamics of agroecosystems in the design of ad-

ministrative-territorial entities (using the example of the Cherkasy region). The main hypothesis of the study is 
the possibility of scientifically correct “fitting” the production specialization of individual farms into the corre-
sponding agro-landscapes, and subsequently, on this basis, justifying the administrative-territorial structure. 

Methods. Cartographic, comparative-geographical, statistical. 
Results. Analysis of the distribution of enterprises across the territory of the Cherkasy region confirms their 

compliance (or non-compliance) with the main natural and economic patterns. Thus, in place of the former 5th for-
est-steppe and 3rd steppe (2014) along the southern border of the region, the 1st steppe (2024) agricultural region has 
formed with signs of more pronounced zonal specialization (crops and industries adapted to the arid climate). Over 
10 years, the number of farms has increased almost six-fold, which is associated, firstly, with the intensification of 
land reform implementation and, secondly, with the strengthening of the trend of “integrating” agroecosystems into 
natural landscapes. Despite the dominance of traditional technologies in the main zonal areas of specialization, a 
significant number of farms (about 30%) have responded to climate change over the past 10 years (2014-2024) by 
gradually introducing cover crops into crop rotations to retain moisture in the soil. Thus, most of the farms specializ-
ing in grain production are “tied” to the flat plains of the central part of the region. The Dnipro regions of the region 
are developing specialization with a focus on the consumer (Cherkasy) and significant irrigation resources – open-
field vegetables, dairy and beef cattle breeding, and poultry farming. Only in the western regions of the Uman 
“cluster” is the most comprehensive crop and livestock specialization developing, which is explained by the relative 
autonomy of this territory. Based on the identification of production types and taking into account landscape diver-
sity, an analysis of agricultural regions in relation to specific landscapes was carried out. 

Conclusions. Compared to 2014, the configuration of agricultural areas has changed significantly, which 
has been fundamentally influenced by climate change. For the Cherkasy region, the main regional centers remain 
the cores of agroecosystems located in the middle of the four modern administrative districts (Zolotonosha, 
Cherkasy, Zvenyhorod, and Uman). A more accurate determination of their location, and, most importantly, the 
periphery of agroecosystems with subsequent refinement of boundaries, will require additional research, both 
with the use of special statistics and expedition data. 
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Introduction 

From the outset, the concept of sustaina-
ble development has been based on an ecologi-
cal imperative, the pursuit of which is enshrined 
in the sustainable development strategy. Ideally, 
the essence of following the ecological impera-
tive in agriculture lies in creating and maintain-
ing a material and energy mechanism of human-
nature relations that is inherent in the biosphere 
and its ecosystem structure [1]. The concept of 
agroecosystems has become a certain compro-
mise on this path [2]. 

In modern Ukrainian agroecology and 
geoecology, there are different ideas about the 
structure and functional features of agroeco-
systems [3]. According to O.O. Sozinov, "An 
agroecosystem is a discrete functional compo-
nent of the agrosphere, the purpose of which is 
to obtain agricultural products of the required 
quality with minimal consumption of non-
renewable energy, while preserving the envi-
ronment and natural resources. The energy of 
agroecosystems is based on photosynthesis and 
anthropogenic energy. It is characterized by 
impoverished biodiversity and is unstable. 
Without human support, it disintegrates and 
transforms into natural disturbed biocenoses. It 
is spatially divided into levels: micro: field, 
garden plot, farm; meso: functioning within 
individual farms; macro: covering the entire 
agricultural landscape. An agroecosystem is 
the result of targeted human action and is 
largely determined by socio-economic factors. 

According to S.P. Sonko, "An agroeco-
system is a natural landscape that has been par-
tially or radically transformed by humans 
(primarily in terms of material and energy ex-
change), similar in its ecological essence to an 
artificial ecosystem, in which material and en-
ergy flows are deliberately directed towards 
maximizing the production and subsequent 
alienation of biomass. In addition to the eco-
logical proposition that “humans have created 
their own artificial ecosystem” (M. Golubets), 
a geographical view of the problem of taxon-
omy primarily involves the spatial component 
of the ecosystem in the analysis. 

However, the only (but fundamental) 
difference between the human ecosystem (“ar-
tificial,” “semi-natural,” “combined,” “anthro-
pogenic,” “technogenic”) from “pure” natural 
ecosystems lies in the conscious change by 
humans (as a species of Homo sapiens) in the 

process of noosphere formation of the spatial 
essence of the ecotope. 

As agriculture has become more inten-
sive, the scientific and practical problem of 
matching agricultural specialization with agro-
climatic resources has ceased to be a priority, 
the danger of which has been highlighted in 
many scientific works [4]. Instead, the laws of 
the market economy have only increased the 
gap between the specialization of farms and 
the existing potential of agroecosystems [1]. 

The modern revival of scientific interest 
in this issue is primarily due to the scientific 
fallacy of the “green revolution” concept, the 
implementation of which over the past thirty 
years has mainly resulted in a dangerous de-
cline in soil humus content [5]. 

This is precisely why the conclusions of 
contemporary scientific research (both domes-
tic and foreign) emphasize the need to shift the 
focus of agricultural land use from the usual 
slogan of “increasing productivity” to the slo-
gan of “preserving biological resources for 
future generations,” which corresponds to the 
main slogan of the concept of sustainable de-
velopment [6]. 

The authors sincerely believe, as ex-
pressed in previous publications, that there is 
no industry closer to biospheric mechanisms 
than the agrosphere [1]. Therefore, modern 
research on the spatial organization and typol-
ogy of agriculture should be the first step to-
wards harmonizing the relationship between 
nature and society, and at a new methodologi-
cal level – with the introduction of environ-
mentally friendly technologies for ecological 
conversion and scientific provisions of modern 
synergetics on the invariance of relationships 
in natural ecosystems. In fact, the biosphere 
independently eliminates anthropogenic im-
pacts on natural ecosystems that occur in the 
course of agricultural activities [7]. The “inte-
gration” of the specialization of individual 
farms into natural landscapes is intended not 
only to reduce the negative anthropogenic im-
pact on natural ecosystems, but also to lay a 
strong foundation for the administrative-
territorial structure of any state [8]. 

The purpose is to study the possibility of 
using data on the dynamics of agroecosystems 
in the design of administrative-territorial entities 
(using the example of the Cherkasy region). 
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Theory and methods 

In terms of the impact on the administra-

tive-territorial structure, in addition to traditional 

geographical methodological approaches to justi-

fying the specialization of agriculture (E. 

Kostorvitsky, A. Rakytnikov, I. Mukomel), its 

methodology should include the main provisions 

of the theory of the biosphere and the theory of 

biotic regulation. It is according to them that in 

natural ecosystems, with the help of self-

regulation mechanisms, a state of stable dynamic 

equilibrium is formed, which is constantly main-

tained. Accordingly, it is necessary to create en-

vironmentally tolerant agro-ecosystems, in which 

the main material-energy mechanisms are close 

to natural analogues [9], ecosystem services 

Therefore, the basis of modern production 

typology methods, in addition to traditional ones 

(spatial organization of society in general and 

agriculture in particular, cartographic, 

geoinformation methods), should be landscape 

planning methods [10, 11], ecological conversion 

of agriculture [12], ecosystem services [13, 14], 

adaptation to climate change [15]. 

The use of these methods will help, in 

contrast to the predominantly search-theoretical 

developments inherent in geographical works to 

date, to translate them into a constructive-

practical plane. 

For more than 50 years of development of 

the concept of production types of agriculture 

and agricultural zoning, the main procedural 

problem remains to this day the reduction of sub-

jectivity in the allocation of production types and 

agricultural areas. According to M.D. Pistun, we 

are talking about the delineation of the bounda-

ries of agricultural areas, which are very often 

carried out at the sensitive level of the researcher 

without sufficient scientific argumentation [16]. 

In a market economy, when a farmer has 

much more property rights than a collective 

farmer or even the head of a collective farm, 

information on each farm can be of significant 

commercial interest to competitors, and the 

technologies used can be the subject of 

intellectual property. In fact, this is precisely 

what causes the significant impoverishment of 

agricultural statistics used by the authors. 

Moreover, the mandatory list of statistical 

indicators is decreasing every year. 

Thus, in 2014, when the resource [17] was 

operational, it was possible to obtain data on 

yield, gross harvest and sown area of each farm. 

In 2024, these indicators could no longer be used. 

That is why the authors admit that the element of 

subjectivity in drawing the boundaries of agricul-

tural regions in 2024 increased compared to 2014 

and significantly increased compared to the 

methodology used before 1991. It is because of 

this that the spatial “binding” of farms of certain 

production types to the corresponding natural 

landscapes was carried out only according to the 

2014 data, because carrying out a similar proce-

dure for the 2024 data would not add objectivity 

to such zoning. 

Nevertheless, in addition to involving the 

main indicator in agricultural zoning - the level 

of agricultural intensity - traditional economic 

and geographical methodological approaches of 

center-periphery, consumer orientation, and 

transport accessibility were used [18]. In 

addition, in order to reduce the element of 

subjectivity in substantiating this particular 

configuration of agricultural areas, the authors 

performed a spatial “binding” of farms of certain 

production types to the corresponding natural 

landscapes. 

In fact, this approach also does not 

completely solve the problem of correctly 

“fitting” the type of agriculture into the type of 

natural environment. However, it is identical to 

the well-known developments in natural-

agricultural zoning. Data from natural-

agricultural zoning give the most general idea of 

a certain territory and do not provide for the 

“fitting” of a small-sized farm territory into local 

landscapes/ecosystems [19]. 

We deliberately did not use these data, 

since according to the authors, the entire territory 

of Cherkasy region is classified as a forest-steppe 

zone, although in fact, under the influence of 

climate change, the border between the steppe 

and the forest-steppe has shifted north by more 

than 100 km [20]. 

However, given the certain inertia (time 

lag) of the development of such inert compo-

nents of the landscape as geological structure, 

soils and hydrographic network (compared to 

climate), their characteristics will be relevant for 

a long time. 

Therefore, as the main working hypothesis 

of research on the spatial organization of agricul-

ture, it is advisable to consider the assumption 

of the possibility of scientifically correct "inclu-

sion" of the production specialization of indi-
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vidual farms in the corresponding agricultural 

landscapes, and further, on this basis, to sub-

stantiate the administrative-territorial structure. 

Approaching the ecological imperative, embed-

ded in the concept of sustainable development, 

will be possible through achieving maximum 

ecological compliance of cultivated crops and 

animals with certain agro-climatic resources, 

which will contribute to a high level of ecologi-

cal tolerance. 

Research methods: cartographic, com-

parative-geographic, statistical 

Results 

According to previous studies [1], the spe-

cialization of the main mass of farms in the for-

est-steppe zone of the Cherkasy region (over 

85% of the total number) is approaching mono-

culture (production of grain and oil crops). This 

is a consequence of the fact that over the past 20 

years, the market economy has objectively 

“washed out” livestock farming, which tradition-

ally (through the use of organic fertilizers) en-

sured a certain ecological stability of agroecosys-

tems, from the list of specialized industries. At 

the same time, modern research on the energy of 

agroecosystems confirms the possibility of 

greening agricultural production precisely 

through the diversification of its specialization 

[21]. The objective conditions for such diversifi-

cation are created by nature itself, which “em-

beds” the appropriate agroclimatic potential in 

each natural landscape [22], which is the objec-

tive basis for the development of the correspond-

ing, strictly determined specialization. 

An analysis of the distribution of enter-

prises across the Cherkasy region confirms their 

compliance (or non-compliance) with the main 

natural and economic patterns. Thus, most of the 

farms specializing in grain production are “tied” 

to the flat plains of the central part of the region. 

The Dnipro regions of the region are developing 

specialization with a focus on the consumer 

(Cherkasy) and significant irrigation resources – 

open-ground vegetables, dairy and beef cattle 

breeding, and poultry farming. Only in the west-

ern regions of the Uman “cluster” is the most 

comprehensive crop and livestock specialization 

developing, which is explained by the relative 

autonomy of this territory. 

Based on the identification of produc-

tion types, as well as taking into account land-

scape diversity [23] [using the “overlay” of the 

map-mask created by the author (Fig. 1)], an 

analysis of agricultural regions in their “link” 

to specific landscapes was carried out. 

When conducting the typology and zoning 

of agriculture in the region based on data from 

2024, in addition to the intensity criteria defined 

above, we used data on climate change, since it 

was these changes that contributed to the “drift” 

of the border between the Steppe and Forest-

Steppe zones northward by more than 100 km 

with a corresponding change in specialization. 

In 2024, 11 main types of agriculture with 

75 subtypes were formed (Fig. 2). The following 

subtypes of agriculture were added to those iden-

tified in 2014: Grain farming (cereals, legumes, 

and corn) combined with industrial oilseeds and 

fodder crops; Grain farming combined with in-

dustrial oilseeds, fodder crops, and vegetable 

growing; Cultivation of industrial and fodder 

crops; Grain farming, industrial crops, fodder 

crops, and horticulture; Grain farming, industrial 

crops, fodder crops, and vegetable growing; Hor-

ticulture and berry growing; Grain farming, in-

dustrial crops, fodder crops, horticulture, and 

vegetable growing; Vegetable growing; Mush-

room growing; Grain farming, industrial crops, 

fodder crops, and vegetable growing; Fruit grow-

ing and berry growing; Grain farming, industrial 

crops, fodder crops, fruit growing, and vegetable 

growing; Vegetable growing; Mushroom grow-

ing; Grain farming combined with industrial 

crops, vegetable growing, and animal husbandry; 

Grain farming, cultivation of industrial and fod-

der crops, vegetable growing, diversified animal 

husbandry; Vegetable growing, fruit growing, 

animal husbandry, dairy and beef cattle breeding, 

and pig breeding; Pig breeding; Fish farming; 

Cattle breeding; Rabbit breeding; Grain farming, 

industrial crops, fodder crops, and integrated 

plant protection; Grain farming, industrial crops, 

fodder crops, freight transportation; 

Grain farming, technical, feed, scientific 

services; Pig farming and processing of its prod-

ucts. Horticulture and nursery; Seed production 

of field crops; Forest nursery; Grain farming, 

cultivation of industrial and fodder crops with 

dairy and beef cattle breeding and horse breed-

ing; Grain farming, cultivation of industrial and 

fodder crops with dairy and beef cattle breeding; 

Grain farming, cultivation of industrial and fod-

der crops with dairy and beef cattle breeding, pig 
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farming, and horse breeding; Grain farming, cul-

tivation of industrial and fodder crops, horticul-

ture, and animal husbandry; Grain farming com-

bined with industrial oilseeds, fodder crops, and 

beekeeping; Grain farming combined with indus-

trial oilseeds, fodder crops, and fish farming; 

Grain farming combined with industrial oilseeds, 

fodder crops, and pig farming; Grain farming 

combined with industrial crops, fodder crops, 

and animal husbandry; Grain farming combined 

with industrial crops, vegetable growing, horti-

culture, and animal husbandry. 

We compared the production types of 

farms in the Cherkasy region in 2014 and 2024 

using 12 indicators (an example of one of the 

districts is given in Table 1). 

 
 

 I, II, III and IV indicate the numbers of agricultural districts as of 2014. 

Fig. 1 – Landscape map-mask of the Cherkasy region. (Prepared by the authors based on [7]) 

Table 1  

Key indicators of agricultural production types in the Drabiv district 

 

№ Comparable indicator Value 

1 Increase in the number of farms in 2024 compared to 2014 (%) 455 

2 Farms with a predominant production type (as a % of the total number in 2024) 85,3 

3 Number of farms that added new industries in 2024 (among those operating since 2014) (units) 2 

4 Number of farms where old industries disappeared in 2024 (among those operating since 2014) (units) 5 

5 Number of farms where drought-resistant industries (or crops) increased in 2024/2014 (units) 3 

6 Number of farms where the number of cover crops increased in 2024/2014 8 

7 Number of farms where crops and industries that promote greening are represented (units)  4 

8 Average area of ecosystem services provided by one farm in 2014 (sq. km) 43,0 

9 Average area of ecosystem services provided by one farm in 2024 (sq. km) 9,4 

10 Percentage of farms specializing in livestock production in 2014 (%) 48,1 

11 Percentage of farms specializing in livestock production in 2024 (%) 13,8 

12 Number of farms with highly specialized commodity sectors added in 2024 (units) 9 
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 I, II, III and IV indicate the numbers of agricultural districts as of 2024. 

Fig. 2 – Production types and agricultural regions forming in the Cherkasy region in 2024 

 

The main trends from the comparative 
analysis of production types are as follows: 

- The largest number of farms added in 
2024 is in the 1st South-Central agricultural re-
gion. It is important to note that this same territo-
ry covers the area to which the steppe zone has 
expanded under the influence of climate change 
[1]. In other words, the main mass of farms 
(1,274 out of 1,808) is located in a zone of risky 
agriculture that is affected by climate change. It 
is likely that, over time, this group of farms will 
respond to these changes. 

- The decrease in the share of crop and 
livestock farms in the total number of farms in 
2024 compared to 2014 did not affect their total 
number. The largest decrease in the share of such 
farms occurred in Zolotonosha (by 45%), Uman 
(by 45%), and Kamyanska (by 52%). However, 
despite the low percentage (10-18%) of such 
farms in these districts, in absolute terms there 
are at least 20 of them. This is on average 3-5 
farms more than in 2014. These indicators show 
generally proportional changes in the ratio of 
crop and crop-livestock farms over 10 years. 

- The smallest changes (both in terms of 
quantity and specific weight) occurred in the 
northern forest-steppe zonal types of farms 

(Kaniv, Zhashkiv, and Korsun-Shevchenkivskyi 
districts). To a certain extent, this may indicate 
that the forest-steppe zone farms are more resili-
ent to climate change (compared to the zonal 
steppe types). 

An analysis of fluctuations in individual 
indicators in agricultural regions revealed the 
following: 

1. “The number of farms increased in 
2024 compared to 2014 (%)”. The average re-
gional values of this indicator were exceeded in 
nine districts: Zvenyhorod, Kamianka, Kaniv, 
Katerynopil, Korsun-Shevchenkivskyi, Lysianka, 
Mankivka, Monastyryshche, and Smila. At the 
same time, the values of this indicator exceed the 
regional average by two times or more in the 
Kamyansky, Mankivsky, and Smilyansky dis-
tricts. This excess may indicate the extremely 
high activity of land share owners, who, after the 
land market became more active starting in 2020, 
returned their land shares and registered new 
farms. Thus, in the Kamyansky district, instead 
of 9, 114 new farms were established during 
2020-2024. At the same time, all newly formed 
farms have decided on their specialization, the 
predominant type of which is grain farming (ce-
reals, legumes, and corn) in combination with 
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technical crops (soybeans, sunflowers, rapeseed). 
Crop and livestock farms are almost absent 
among the new ones. 

2. “Farms with a predominant production 
type (as a percentage of the total number in 
2024)”. To a certain extent, this indicator reflects 
the level of monocultural specialization of farms, 
since the number of such farms in 2024 increased 
by approximately two to three times compared to 
2014. According to this indicator, the regional 
averages are slightly exceeded in the Zveny-
horod, Kamyanske, Mankivske, Monastyry-
shchenske, Uman, and Shpola districts. There-
fore, to a certain extent, it can be assumed that 
there is a tendency toward monocultural speciali-
zation in these districts. 

3. “Number of farms that added new in-
dustries in 2024 (among those operating since 
2014), (units)”. This indicator shows that farms 
operating since 2014 are trying to diversify their 
production, both under the influence of market 
factors and by adapting to changing natural con-
ditions (including under the influence of climate 
change). Of all districts, the values of this indica-
tor exceed the regional average in the Zhashkiv, 
Zvenyhorod, Zolotonosha, Talne, Uman, Khris-
tynivka, Cherkasy, and Chornobaiv districts. At 
the same time, this indicator is almost twice as 
high as the regional average in the Zolotonosha 
and Khristynivka districts. 

4. “Number of farms where old industries 
disappeared in 2024 (among those operating 
since 2014) (units)”. This indicator to some ex-
tent reflects the impact of market factors, which 
may have reduced the profitability of these in-
dustries, which in turn led to a decision not to 
develop them further. Of all districts, the values 
of this indicator exceed the regional average in 
the Gorodishche, Drabiv, Zhashkiv, Mankiv, 
Talne, Uman, Chornobaiv, and Shpola districts. 
At the same time, the values in the Zhashkiv, 
Mankiv, and Uman districts are almost twice the 
regional average. 

5. “Number of farms where drought-
resistant industries (or crops) increased in 
2024/2014 (units)”. This indicator may indicate a 
certain response of farms to climate change. 
Among such crops, we include millet and sor-
ghum, and among livestock, sheep farming. Of 
all regions, the values of this indicator that ex-
ceed the regional average are in the following: 
Zvenyhorodsky, Katerynopilsky, Talnivsky, and 
Shpola. It is important to note that despite the 
relatively small number of farms in which these 

industries are represented, all these farms are 
located within the “new” steppe zone (I agricul-
tural region, Fig. 3). 

6. “Number of farms where the number of 
cover crops increased in 2024/2014 (units)”. This 
indicator, like the previous one, may indicate the 
response of farms to climate change, since one of 
the important functions of cover crops is to retain 
moisture in the soil [24]. There are about 20 cov-
er crop mixtures. In addition to the traditional 
lupine, clover, phacelia, mustard, and sudan 
grass, any grain, radish, and even sunflower can 
be used [25]. Therefore, without specific data on 
mixtures, we relied on the data provided by 
farms, understanding that the use of cover 
crops/green manure may be one-time – one mix-
ture this year, another next year, and from pur-
chased seed material. Of all regions, the values of 
this indicator exceeding the regional average are 
in the following: Drabiv, Zolotonosha, Uman, 
Khristinivka, Cherkasy, and Shpola. It is im-
portant to note that on the analytical map, all of 
the listed farms are divided into four gradations 
(by the number of cover crops) and marked with 
corresponding symbols (Fig. 3). 

7. “Number of farms representing crops 
and industries that promote greening (units)”. 
This indicator shows the potential of a particular 
farm in terms of greening agriculture, i.e., mini-
mizing or eliminating the use of mineral fertiliz-
ers. In particular, crops that leave nitrogen in the 
soil, such as peas, chickpeas, vetch, and mung 
beans, or cattle and rabbit breeding as a source of 
manure—an effective natural fertilizer that does 
not require large investments to prepare (com-
posting)—were taken into account. We deliber-
ately did not consider pig manure as a fertilizer, 
as it requires special, costly, and, as a rule, 
lengthy preparation before application [26, 28]. 
In addition, the use of pig manure is largely lim-
ited for ecological and aesthetic reasons (foul 
odor). We also did not consider beekeeping as a 
source of natural plant pollination, firstly, due to 
the relatively small number of farms where this 
industry is developed, and secondly, due to the 
use by the vast majority of farms of hybrid seeds 
of most field crops [27]. 

Of all districts, the values of this indicator 
exceeding the regional average are in the follow-
ing: Zhashkiv, Zvenyhorod, Zolotonosha, 
Mankivka, Talne, Uman, Khristynivka, Cher-
kasy, and Chornobaivka. At the same time, the 
highest excess values are in the Uman, Talne, 
and Chornobaivka districts. 
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Fig. 3 – Analytical map for comparative analysis of agricultural production typology in 2014 and 2024.  

(Petal diagrams show fluctuations in key indicators; the white line shows the current boundary  

between the steppe and forest-steppe zones [32] 

 

8. “Average area of ecosystem services 
provided by one farm in 2014 (sq km)”. Given 
that agroecosystems are modified ecosystems, 
we used this indicator to assess their role in 
providing ecosystem services for a specific 
area (the area of an administrative district). 
This indicator is compared with the next one, 
calculated for 2024. Of all districts, the values 
of this indicator that exceed the regional aver-
age are in the following: Kamyansky, Kanivsky, 
Korsun-Shevchenkivsky, Mankivsky, Monas-
tyryshchensky, Cherkasy, and Chygyrynsky. 
The average area provided with ecosystem 
services by one farm in 2014 by district is dis-
tributed as follows: Kaniv (128.3); Chyhyryn 
(86.9); Cherkasy (84.6); Korsun-Shevchen-
kivskyi (81.4); Kamyanskyi (80.5); Monas-
tyryshchenskyi (72.0); Mankivskyi (69.5). 

The rest of the districts have indicators 
that fluctuate slightly and are on average lower 
than the seven districts listed above: Zveny-
horodsky (63.1); Chornobaivsky (59.7); Horo-
dyshchenskyi (58.8); Smilianskyi (58.3); Ly-
syanskyi (57.3); Katerynopilsky (56.0); 
Zolotonosha (55.3); Drabiv (43.0); Uman 

(42.3); Shpola (36.8); Talne (35.2); Khris-
tynivka (35.1); Zhashkiv (30.1). 

9. “Average area of ecosystem services 
provided by one farm in 2024 (sq. km)”. Given 
that the number of farms will increase almost 
sixfold in 2024, this indicator is expected to 
decrease, as each farm will account for a 
smaller area on which ecosystem services are 
provided. Of all districts, the values of this in-
dicator that exceed the regional average are in 
the following: Zolotonosha, Kaniv, Korsun-
Shevchenkivskyi, Cherkasy, Chyhyryn, and 
Chornobaivka. The average area covered by 
ecosystem services provided by one farm in 
2024 is distributed among districts as follows: 
Chornobaivskyi (15.8); Zolotonosha (16.2); 
Kaniv (19.4); Cherkasy (19.9); Korsun-
Shevchenkivskyi (24.8), Chyhyryn (34.7). 

The rest of the districts have indicators 
that fluctuate slightly and are on average lower 
than the six districts listed above: Gorodishche 
(13.5); Drabiv (9.4); Zhashkiv (12.5); Zveny-
horodsky (9.5); Kamyansky (5.4); Kateryn-
opilsky (8.2); Lysyansky (9.5); Mankivsky 
(5.3); Monastyryshchensky (7.1); Smilyansky 
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(8.8); Talnivsky (9.1); Uman (10.4); Khris-
tinivsky (11.4); Shpola (11.7). 

However, given the internal ecological 
content of this indicator (the area provided 
with ecological services by one farm), it 
should be noted that the load per farm in 2024 
decreased precisely because of the increase in 
the number of farms from 375 to 1,808. That is 
why it is more appropriate to rank administra-
tive districts in order of priority from smaller 
to larger values: Mankivsky (5.3); Kamyansky 
(5.4); Monastyryshchensky (7.1); Kateryn-

opilsky (8.2); Smilyansky (8.8); Talnivsky 
(9.1); Drabivsky (9.4); Zvenyhorodsky (9.5); 
Lysyansky (9.5); Uman (10.4); Khristinivsky 
(11.4); Shpola (11.7); Zhashkivsky (12.5); 
Horodyshche (13.5); Chornobaivka (15.8); 
Zolotonosha (16.2); Kaniv (19.4); Cherkasy 
(19.9); Korsun-Shevchenkivskyi (24.8), 
Chyhyryn (34.7). A comparison of this indica-
tor with 2014 showed the following (Table 2). 

Based on the analysis of the data in the 
table, we can see that the largest decrease in the 
area providing ecosystem services occurred in 

 

Table 2 

Comparison of the area covered by ecosystem services provided by one farm in 2014 and 2024 (km2) 

№ Name of the district 2014 2024 Difference (%) 

1. Mankivsky  69,5 5,3 1311 

2. Kamensky  80,5 5,4 1490 

3. Monastyryshchensky  72,0 7,1 1014 

4. Katerynopilsky  56,0 8,2 683 

5. Smilyansky  58,3 8,8 663 

6. Talnivsky  35,2 9,1 387 

7. Drabivsky  43,0 9,4 457 

8. Zvenigorodsky  63,1 9,5 664 

9. Lysyansky  57,3 9,5 603 

10. Uman  42,3 10,4 407 

11. Khristinivskyi  35,1 11,4 308 

12. Shpolianskyi  36,8 11,7 315 

13. Zhashkivskyi  30,1 12,5 241 

14. Horodyshchenskyi  58,8 13,5 436 

15. Chornobaivskyi  59,7 15,8 378 

16. Zolotonoskyi  55,3 16,2 341 

17. Kanivskyi  128,3 19,4 661 

18. Cherkasy  84,6 19,9 425 

19. Korsun-Shevchenkivskyi  81,4 24,8 328 

20. Chyhyrynskyi  86,9 34,7 250 

 

 

three administrative districts: Kamyanske 
(1490%), Mankivske (1311%), and Monas-
tyryshchenske (1014%). Looking at the maps 
(landscapes, physical, soils (Fig. 1), agroclimat-
ic), it is difficult to attribute this distribution to 
natural factors. However, comparing these val-
ues with the first indicator (Table 1), we find a 
certain similarity. 

10. “Percentage of farms specializing in 
livestock production in 2014 (%)”. Given the 
higher intensity of livestock farming, this indi-
cator should reflect the intensity of agriculture 
in 2014, since preliminary estimates show that 
the percentage of farms specializing in crop and 
livestock production reached 30-40% that year. 
Comparing this indicator with the values in 
2024 will help to draw conclusions about the 

growth (or decline) of the overall level of agri-
cultural intensity within individual production 
types. Of all regions, the values of this indicator 
that exceed the regional average are in the fol-
lowing: Zolotonosha, Kamyansky, Korsun-
Shevchenkivsky, Uman, Khristinivsky, and 
Chornobaivsky. 

Analyzing the table (Table 3), we can see 
that the Kamyanskyi district has lost the most 
livestock farming over the past 10 years (-
72.6% /-3). During this time, cattle and pig 
farming have almost completely disappeared, 
which is most likely explained by the low prof-
itability of these sectors at the beginning of 
farming activities. After all, the Kamyanskyi 
district is among the leaders in terms of (1) the 
increase in farms (1266%). 
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Table 3. 

Comparison of the specific weight and absolute number of enterprises  

that developed livestock specialization in 2014 and 2024 

№ Name of the district % Quantity (units) 

2014 2024 ∆ 2014 2024 ∆ 

1 Mankivsky  46,5 14,4 -32,1 5 10 +5 

2 Kamensky  77,0 4,4 -72,6 8 5 -3 

3 Monastyryshchensky  10,0 10,1 +0,1 1 10 +9 

4 Katerynopilsky  50 17,2 -32,8 6 14 +8 

5 Smilyansky  43,8 13,2 -30,6 7 14 +7 

6 Talnivsky  50,0 14,8 -35,2 13 15 +2 

7 Drabivsky  48,1 13,8 -34,3 13 17 +4 

8 Zvenigorodsky  43,7 6,6 -37,1 7 7 0 

9 Lysyansky  32,2 14,1 -18,1 4 11 +7 

10 Uman  66,6 16,4 -50,2 20 21 +1 

11 Khristinivskyi  94,4 30,9 -63,5 9 18 +9 

12 Shpolianskyi  56,6 14,8 -41,8 16 14 -2 

13 Zhashkivskyi  40,6 16,8 -23,8 13 13 0 

14 Horodyshchenskyi  46,6 15,3 -31,3 7 11 +4 

15 Chornobaivskyi  69,2 25,5 -43,7 18 24 +6 

16 Zolotonoskyi  59,2 21,7 -37,5 17 19 +2 

17 Kanivskyi  5 10,4 +5,4 2 7 +5 

18 Cherkasy  52,6 24,7 -27,9 10 24 +14 

19 Korsun-Shevchenkivskyi  54,5 25,0 -29,5 6 9 +3 

20 Chyhyrynskyi  28,5 20,0 -8,5 4 7 +3 

 

11. Almost nothing has changed in the 
Monastyryshche district over the past 10 years – 
the percentage (10.0%/10.1%) has remained 
virtually unchanged, although the number of 
livestock sectors increased by 9 in 2024. In the 
Khristinivskyi district, there was a fairly high 
loss of livestock sectors (-63.5%) with an in-
crease in the number of farms with livestock 
sectors (+9). In the Shpola district, the absolute 
number of farms with livestock sectors de-
creased (16/14) with a significant decrease in 
the percentage of these sectors (56.6/14.8). In 
two districts, Zvenyhorod and Zhashkiv, the 
absolute number of farms has not changed over 
10 years, 7/7 and 13/13, respectively. 

The remaining regions share a common 
trend of a decrease in the share of livestock sec-
tors in 2024 (by an average of 30-50%) with a 
simultaneous increase in the absolute number of 
these sectors (by an average of 3-9). 

12. “The number of farms with highly 
specialized commodity sectors in 2024 (units).” 
This indicator may demonstrate the priority of 
market factors in the formation of the speciali-
zation of individual farms. Since the phrase 
“highly specialized commodity sectors” only 
roughly defines the list of such sectors, because 
any crop can be a “commodity,” we limited 
ourselves to plotting beet growing on the analyt-
ical map (Fig. 3). Of all regions, the values of 

this indicator that exceed the regional average 
are in the following: Zhashkiv, Zolotonosha, 
Talne, Uman, Khristynivka, Cherkasy, and 
Chornobaivka. At the same time, in 
Zolotonosha, Uman, and Cherkasy, these values 
exceed the regional average by more than half. 

The use of data from agricultural typolo-
gy in the design of the administrative-territorial 
structure was made possible thanks to the expe-
rience accumulated by Prof. S. Sonko in identi-
fying the boundaries of agroecosystems in the 
Kharkiv region [28]. In particular, we attempted 
to identify them in the Cherkasy region. A 
comparison of the results of these studies de-
serves a separate, more detailed presentation, 
which we have provided in [1]. 

Certainly, the identification of “entropy 

stress zones” in the Cherkasy region as evidence 

of the noospheric nature of agroecosystems re-

quires further research. However, we were una-

ble to fully utilize the geoecological approach to 

the identification and further analysis of agroe-

cosystems for several reasons. The first is the 

lack of data (as mentioned above), which did 

not allow us to correctly define the natural 

boundaries of agroecosystems (types of agricul-

tural land organization). The second is the pecu-

liarities of the configuration of the Kharkiv 
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(closer to a circle) and Cherkasy (closer to a 

line) regions. The latitudinal elongation of the 

Cherkasy region confirms traditional ideas 

about the boundaries of natural zones (and cor-

responding landscapes). However, in recent 

years, the drift of the boundaries of the steppe 

and forest-steppe natural zones to the north 

(Fig. 3) has “included” almost the entire territo-

ry of the region in the Steppe [29]. 

In addition, the distribution of natural 

landscapes across the Cherkasy region attests to 

their significant discreteness. Even within the 

old boundaries of natural zones (before 2019), 

separate areas (in the form of “patches”) of co-

niferous-broadleaf forests, broadleaf forests, 

and especially forest-steppe forests are very 

often interspersed with steppe landscapes. 

Therefore, we were unable to identify landscape 

areas that would have significant continuity 

with a predominant landscape type over most of 

the Cherkasy region due to the danger of 

“mechanistic” (and, therefore, subjective) na-

ture of this procedure. 

The only exception is the territory of the 

1st agricultural region (2014, eastern part), a 

significant part of which (almost half) is occu-

pied by a homogeneous landscape of continuous 

extension (17 - meadow-steppe, slightly dis-

sected with depressions and a beam-hollow sys-

tem, with typical light and medium loamy cher-

nozems on lowland, accumulative, loess terrace 

plains (Fig. 1). 

As for the economic boundaries of 

agroecosystems (boundaries of agricultural re-

gions), their configuration in 2014, with a cer-

tain degree of convention, allows us to distin-

guish them by the number of agricultural re-

gions (5). However, the lack of data on the 

types of agricultural land use allows us to speak 

only about the spatial identification of agroeco-

system cores, which (based on the experience of 

agricultural zoning in the Kharkiv region [28]) 

hardly change their spatial location over time 

(Fig. 4). These are: 

I. Prydniprovsko-Cherkasy region (com-

prising the territories of Cherkasy, Zolotonosha, 

Chornobaivka, Drabiv, the eastern part of Horo-

dyshche, the northern part of Smila, and the east-

ern part of Chyhyryn administrative districts). 

II. Central Forest-Steppe (comprising the 

territories of Kaniv, Korsun-Shevchenkivskyi, 

Zvenyhorodka, Lysyansk, the northern part of 

Horodyshche, and the northern part of Shpola 

administrative districts). 

III. Southern Forest-Steppe (comprising 

the southern and western parts of Chyhyryn, the 

whole of Kamyansky, the southern part of Smi-

lyansky, the central and southern parts of 

Shpola, and the whole of Katerynopil adminis-

trative districts). 

IV. North-Western Forest-Steppe (com-

prising the territories of Zhashkiv, Monas-

tyryshche, and Mankiv administrative districts). 

V. South-Western Forest-Steppe (com-

prising the territories of Talne, Uman, and 

Khristyniv administrative districts). 

As we can see, the number of districts des-

ignated in 2014 is close to the number of admin-

istrative districts “assigned” in the new adminis-

trative reform. According to the reform, there are 

only four of them: Zolotonosha, Cherkasy, 

Zvenyhorod, and Uman. We consider this condi-

tional coincidence to be an objective prerequisite 

for building a new administrative system based 

on ecosystem principles, which has been dis-

cussed in separate works [30]. 

The above data may refer to the meso 

level of agroecosystems [30]. However, the 

results of previous studies allow us to compare 

the micro level of agroecosystemology, where 

the primary unit of study is a farm. With re-

gard to the hierarchy of agroecosystems, in the 

near future, the lowest micro-level, which spa-

tially corresponds to a peasant farm, is “visi-

ble” and, from the point of view of ecosys-

temology, seems to us to be the most im-

portant, since it covers the lowest taxa of land-

scape classification closest to the natural or-

ganization – facies, formations, and tracts. As 

for the composition of the listed agricultural 

regions, they are also similar, but to natural-

agricultural zoning [19]. 

The dynamics of changes in the produc-

tion typology of agriculture over 10 years 

(2014-2024) shows that in most cases, the pro-

duction types identified in 2014 were joined in 

2024 by those that are more narrowly special-

ized in fruit growing, vegetable growing, cer-

tain areas of animal husbandry (fish farming, 

rabbit breeding, horse breeding), product pro-

cessing, and services (fertilizers, seed produc-

tion, seedling production, repair of agricultural 

machinery) [31]. 
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Fig. 4 – Agricultural regions and production types of farms in Cherkasy region (2014) 

 

Conclusions 

Compared to 2014, the configuration of 
agricultural areas has changed significantly, 
which has been fundamentally influenced by 
climate change. Thus, in place of the former 
5th forest-steppe and 3rd steppe (2014) along 
the southern border of the region, the 1st 
steppe (2024) agricultural region has formed 
with signs of more pronounced zonal speciali-
zation (crops and industries adapted to the arid 
climate). However, over the past 10 years, 
most farms have deliberately abandoned cer-
tain more labor-intensive livestock sectors 
(cattle breeding, pig breeding, poultry farm-
ing), which to a certain extent may indicate a 
decrease in the environmental friendliness of 
production due to the lack of manure. Over the 
past 10 years, the number of farms has in-
creased almost sixfold, which is associated, 
firstly, with the intensification of land reform 
and, secondly, with the strengthening of the 
trend towards “integrating” agroecosystems 
into natural landscapes, as mentioned above. 

Compared to 2014, the number of agri-
cultural entities has increased almost fivefold. 
In total, there were 375 farms operating in the 
Cherkasy region in 2014, and 1,808 in 2024. In 

2014, nine main types of agriculture with 39 
subtypes were identified. In 2024, 11 main 
types of agriculture with 75 subtypes were 
formed. This situation is explained primarily by 
the activation of the land market, when share-
holders, having returned their shares, began to 
form independent farms. From an environmen-
tal point of view, the increase in the number of 
farms may indicate a reduction in the environ-
mental load per farm and, to a certain extent, 
confirms the need to reduce the area of a single 
farm, as emphasized by the classics of agricul-
tural science as early as the 19th and 20th centu-
ries. Despite the dominance of traditional tech-
nologies in the main zonal areas of specializa-
tion, a significant number of farms (about 30%) 
responded to climate change over a 10-year pe-
riod (2014-2024) by gradually introducing cov-
er crops into crop rotations to retain moisture in 
the soil.  

Thus, in “constructing” agroecosys-
tems, on the basis of which it will be possible 
to improve the administrative-territorial struc-
ture on the principles of sustainable develop-
ment, in addition to the level of the agricul-
tural region (2024), it is advisable to “ap-
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proach” from two distinct “poles” of under-
standing of the agroecosystem – agroecologi-
cal (according to O.O. Sozinov) and natural-
agricultural zoning. However, for more effec-
tive implementation of any management ac-
tions from the level of the highest state au-
thorities down to the level of rural communi-
ties, the most suitable level is that of agroeco-
systems, which are formed by types of agri-
cultural enterprises. 

For the Cherkasy region, the main re-
gional centers remain the cores of agroecosys-
tems located in the middle of the four modern 
administrative districts (Zolotonosha, Cher-
kasy, Zvenyhorod, and Uman). A more accu-
rate determination of their location, and, most 
importantly, the periphery of agroecosystems 
with subsequent clarification of boundaries, 
will require additional research, both with the 
use of special statistics and expedition data. 
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Методи. Картографічний, порівняльно-географічний, статистичний. 

Результати. Аналіз розподілу підприємств по території Черкаської області підтверджує відповідність 

(або невідповідність) головним природним та господарським закономірностям. На місці колишніх 5-го лісо-

степового і 3-го степового (2014) вздовж південного кордону області сформувався 1-й степовий (2024) сільсь-

когосподарський район з ознаками більш яскравої зональної спеціалізації (культури та галузі, адаптовані до 

посушливого клімату). За 10 років кількість фермерських господарств зросла майже вшестеро, що пов’язане, 

по-перше, з активізацією впровадження земельної реформи і, по-друге, з посиленням тенденції «вписання» 

агроекосистем у природні ландшафти. Незважаючи на панування традиційних технологій в головних зональ-

них галузях спеціалізації, помітна кількість фермерських господарств (близько 30%) за 10 років (2014-2024 

р.р.) відреагувала на зміни клімату поступовим введенням у сівозміни покривних культур, які зберігають во-

логу у ґрунті. Так, більша частина господарств з зерновою спеціалізацією «прив’язана» до плакорних пласких 

місцевостей центральної частини області. Придніпровські райони області розвивають спеціалізацію з орієнта-

цією на споживача (м. Черкаси) і на значні ресурси зрошення – овочі відкритого ґрунту, молочно-м’ясне ско-

тарство, птахівництво. Лише в західних районах Уманського «куща» розвивається найбільш комплексна рос-

линницько-тваринницька спеціалізація, що пояснюється певною автономністю цієї території. На підставі ви-

ділення виробничих типів, а також з урахуванням ландшафтного різноманіття здійснений аналіз сільськогос-

подарських районів в їх «прив’язці» до конкретних ландшафтів. 

Висновки. Порівняно з 2014 роком суттєво змінилась конфігурація сільськогосподарських районів, на 

яку докорінно вплинула зміна клімату. Для Черкаської області головними районоутворюючими осередками 

залишаються ядра агроекосистем, які знаходяться в середині сучасних 4-х адміністративних районів (Золото-

ніського, Черкаського, Звенигородського та Уманського). Більш точне визначення їхньої локації, і, головно, 

периферії агроекосистем з наступним уточненням кордонів, вимагатиме проведення додаткових досліджень, 

як з залученням спеціальної статистики, так і експедиційних даних. 

КЛЮЧОВІ СЛОВА:  сталий розвиток, агроекосистема, сільське господарство, ландшафт, району-

вання, картографічний, Черкаська область 
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