SCIENTIFIC HORIZONS [es

SCIENTIFIC

nnnnnnnn

Journal homepage: https://sciencehorizon.com.ua
Scientific Horizons, 26(12), 99-111

UDC 504.03:911.6+502.57(076)
DOI: 10.48077/scihor12.2023.99

Assessment of ecological sustainability of the landscape
of the Prypiat River basin within the Volyn region

Mariia Boiaryn’

PhD in Geography, Associate Professor
Lesya Ukrainka Volyn National University
43025, 13 Voli ave., Lutsk, Ukraine
https://orcid.org/0000-0001-9822-5897
Olha Biedunkova
Doctor of Biological Sciences, Professor
National University of Water and Environmental Engineering
33028, 11 Soborna Str., Rivne, Ukraine
https://orcid.org/0000-0003-4356-4124
Iryna Netrobchuk
PhD in Geography, Associate Professor
Lesya Ukrainka Volyn National University
43025, 13 Voli ave., Lutsk, Ukraine
https://orcid.org/0000-0002-8633-7426
Volodymyr Radzii
PhD in Geography, Associate Professor
Lesya Ukrainka Volyn National University
43025, 13 Voli ave., Lutsk, Ukraine
https://orcid.org/0000-0001-8757-4944
Volodymyr Voloshyn
PhD in Engineering, Associate Professor
Lesya Ukrainka Volyn National University
43025, 13 Voli ave., Lutsk, Ukraine
https://orcid.org/0000-0002-6586-2045

Article’s History: Abstract. The relevance of the research lies in the fact that, in the context of the
Received: 28.07.2023 global concept of sustainable development, one of the leading tasks is to maintain the
Revised: 16.10.2023 sustainability of natural ecosystems by finding optimal strategies for the development
Accepted: 27.11.2023 of socio-economic systems. The purpose of the research is to assess the environmental
sustainability of the landscapes of the Prypiat River basin within the territorial
communities of the Volyn Oblast in the current conditions of the region’s development.
The methods used to achieve this goal included the calculation of the landscape

Suggested Citation:
Boiaryn,M.,Biedunkova, O.,Netrobchuk, I.,Radzii,V., & Voloshyn,V.(2023). Assessment of ecological sustainability of

the landscape of the Prypiat River basin within the Volyn region. Scientific Horizons, 26(12),99-111. doi: 10.48077/
scihor12.2023.99.

Copyright © The Author(s). This is an open access article distributed under the terms of the
~ Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)

*Corresponding author



https://orcid.org/0000-0001-9822-5897
https://orcid.org/0000-0003-4356-4124
https://orcid.org/0000-0002-8633-7426
https://orcid.org/0000-0001-8757-4944
https://orcid.org/0000-0002-6586-2045

100

Assessment of ecological sustainability of the landscape...

ecological sustainability coefficient based on the systematization of statistical reporting data, followed by comparative
geographical analysis and environmental mapping using ArcMap and ArcGIS Pro. The main results of the research
show that the coefficient of ecological stability of landscapes in the Prypiat River basin is in the range of 0.22-5.39
and assesses landscapes from the level of “unstable with pronounced instability” to “stable, with pronounced stability”
The distribution of land areas in the territorial communities located in the Tsyr sub-basin determines the landscape
characterization at the level of “stable, with pronounced stability”. Within the territorial communities of the Vyzhivka
sub-basin and the upper reaches of the Prypiat River, the landscapes are “conditionally stable” - “stable”. Within the
communities of the Turia sub-basin - from “unstable” to “stable, with pronounced stability”. Within the communities
of the Stokhid sub-basin - from “unstable” to “stable, with pronounced stability”. The territorial communities of the
middle part of the Styr sub-basin are represented by landscapes ranging from “unstable, with pronounced instability”
to “stable, with pronounced stability”. In general, more ecologically stable landscapes are located in the northern
part of Volyn Oblast, due to the large areas of forested land. Environmental instability of landscapes is typical for
the southern part of the region due to large areas of ploughed land. The practical value of the work lies in obtaining
regional variations in the assessment of ecological stability of landscapes, which is important to consider when
developing coordinated concepts between communities and environmental management bodies on a basin basis to

achieve sustainable development goals in socio-ecological systems

Keywords: river basin; sub-basin; land use; ecosystem services; management decisions

INTRODUCTION

The river basin with its constituent components (chan-
nel, floodplain, terraces, slopes) is a self-regulating sys-
tem that is able to function regardless of the impact of
external factors. The basin approach to water resources
management involves the creation of organized man-
agement entities that intervene in individual ecosys-
tem components and the landscape structure of the
basin. In particular, the redistribution of water and land
resources in terms of quantity and quality negatively
affects the sustainability of landscapes, which can lead
to errors in management decisions. As a result, there is
a need to determine the limits of permissible economic
use of river basin areas and assess their current state in
order to optimize water and land management for the
formation, use, and protection of the landscape.

Modern researchers agree that the ecological sus-
tainability of a river basin landscape refers to the ability
of this basin to maintain its natural functions, biodiver-
sity, ecosystem services, and ability to recover from an-
thropogenic impacts (Abalo et al., 2021; Ma et al., 2023).
K.G. Sreeja et al. (2015) find that most anthropogenic
factors within a river basin are caused by agriculture
through the reconfiguration of landscape elements.
In particular, agriculture requires significant space for
growing crops and grazing livestock. This leads to the
reduction of natural ecosystems such as forests, mead-
ows, and marshes and their replacement with arable
land and pastures. The misuse of land for agriculture
can lead to soil erosion, desalination, waterlogging and
other forms of degradation that alter soil structure and
lead to loss of fertility. E. Soulé et al. (2023) note that
the use of pesticides, herbicides, mineral fertilizers and
agricultural waste can lead to water pollution in river
channels, and changes in landscape structure due to
agriculture can lead to a decrease in the biodiversity of
many plant and animal species.

Scientific Horizons, 2023, Vol. 26, No. 12

An equally significant impact of agriculture on river
basins is the loss of natural ecosystem services of the
landscape. Agriculture can lead to the loss of natural
ecosystem services, such as air and water purification,
erosion prevention, soil fertility and other processes that
are important for ecosystem health. Some authors sug-
gest increasing the area of forests as an eco-compen-
sation for agricultural land use within river basins. For
example, using the example of the Grain-for-Green Pro-
gramme (GFGP) in China, B. Xu and J. Pan (2022) showed
that adjusting the structure and scale of forest and grass
plantations in the Jinghe River basin during 2000-2015
reduced sediment yield and removal by 36.2% and 60.7 %,
respectively, and increased carbon storage by 2.4%.

Y. Li et al. (2023) found that the spatial spillover
effects of urbanization exacerbate the spatial hetero-
geneity of biogeochemical, physical, ecological and hy-
drological processes in their basins. The studies provide
convincing evidence that catchment urbanization sig-
nificantly increases the potential for riverine CH, emis-
sions. Recent studies by J. Liu et al. (2021) also show that
urbanization and anthropogenic disturbance of natural
landscapes are increasing the amount of allochthonous
organic matter entering aquatic ecosystems.And domes-
tic and industrial wastewater inhibits the self-purifica-
tion capacity of rivers by introducing significant amounts
of nutrients, heavy metals, microplastics, medicines, etc.

Depending on the scale and intensity of landscape
transformation, these changes can have serious con-
sequences for the ecological sustainability of the river
basin. According to A. Tannesen, et al. (2023) argue that
avoiding such consequences depends on sustainable
land and resource management at the level of urban and
rural communities. The tools of such approaches include
accounting and mapping of different contexts of com-
munity territories to make spatial decisions in landscape




planning, outlining potential impacts on river basin eco-
system services, identifying cause-and-effect relation-
ships with socio-ecological benefits and local as well as
global development goals (Schmidt et al., 2022).

The scientific approaches analysed above show that
there is currently no single, universal methodology for
assessing the ecological sustainability of landscapes at
spatial and temporal scales. In each case, researchers use
different approaches, but what they have in common is
the analysis of complex interrelationships between en-
vironmental conditions and anthropogenic factors. Tak-
ing into account the interests of territorial communities
(TCs) in such cases, the distribution of natural elements
that support the sustainable functioning of the entire
ecosystem (meadows, forests, wetlands, etc) and ele-
ments that meet the socio-economic needs of commu-
nities (arable land, pastures, buildings, etc.) is assessed.
Ultimately, this allows for modelling scenarios of envi-
ronmental change in river basins to support the optimal
distribution of landscape elements and ensure a balance
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between conservation and development throughout the
region. The aim of the study was to assess the environ-
mental sustainability of the landscapes of the Prypiat
River basin and its tributaries in the context of the ad-
ministrative boundaries of territorial communities of
Volyn Oblast, as one of the regions of Ukraine that is ac-
tively changing in the current conditions of the state’s
development in accordance with the Sustainable De-
velopment Strategy and support of its goals.

MATERIALS AND METHODS

The study area of the Prypiat River basin is located
in two parts of the south-western part of the Eastern
European Plain - Polissya and Podillya. The northern
part of the basin is located within the Volyn Polissya
physiographic region, and the southern part is located
within the Volyn Upland. According to the administra-
tive division, the study area belongs to the Volyn region,
which is divided into 4 rayons, comprising 54 territorial
communities (Passport of Volyn region. 2022) (Fig. 1).

. Liubeshivska/
f \ [
Kamin-Kashyrika

(Kamin-Kashyrskyi

Figure. 1. Physics-geographic characteristics and administrative units of the territory
of the Prypiat River basin within the Volyn region of Ukraine

Source: based on author’s research

The Prypiat River originates from its source near
the village of Budnyky in the Kovel district of Volyn
region. On the territory of the Kamen-Kashyrskyi and
Kovel districts, the river flows in a southeasterly direc-
tion. Not far from the village of Senchytsi in the Var-
ash district of Rivne region, the Prypiat River crosses
the state border of Ukraine with the Republic of Be-
larus. Within that territory, the river flows through the
Polissya Lowland, which is represented by the poorly
defined valley of the Pinsk bogs. The last 50 km of
the Prypiat riverbed are located within the Kyiv region
of Ukraine, in the lower reaches of the terrain. The
mouth of the Prypiat River is located near the town
of Chornobyl, where it flows into the Kyiv Reservoir on
the Dnipro Riverbed (Khilchevskyi et al., 2022).

The total length of the river is 775 km, of which
254 km is in Ukraine. The Prypiat River basin covers
114.3 thousand km?, of which 68.37 thousand km? is
in Ukraine. According to the hydrographic zoning of
Ukraine (2016), the Prypiat River is a separate sub-ba-
sin of the Dnipro River basin. A part of the Prypiat riv-
erbed in Volyn Oblast, with a total length of 72 km, has
been transformed into the main channel of the Upper
Prypiat drainage system, which is one of the largest in
Europe (Khilchevskyi et al., 2019).

The environmental sustainability of the landscape
of the study area was assessed based on the methodol-
ogy of E.Klementova and B. Geynige (1995), the essence
of which is to determine the coefficient of ecological

sustainability of landscapes k., by the distribution of
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areas occupied by different landscape elements, taking
into account their positive or negative impact on the
environment:

= Xit Faen
Kpsia = 21 l/Z}ZlFstbj’ (1

where F_, . is the area of agricultural plant species that
have a positive impact on the landscape (stable land-
scape elements): forests, green plantations, natural
meadows, areas of nature conservation status, hayfields
and arable land used for growing perennial grasses —
alfalfa, clover, grass mixtures, etc., ha; F_ . is the area
of land with low environmental sustainability, repre-
sented by landscape elements of unstable structure:
actively exploited arable land, areas with high density
of overgrowth, land with little grass cover, street and
road network, silted and overgrown water bodies, min-
ing sites and other lands subject to anthropogenic im-
pact, causing environmental tension that can negative-
ly affect landscape sustainability, ha.

The calculated values of k. , were used to provide a
qualitative description of the ecological stability (terri-
torial integrity) of the landscape on the scale “unstable,

with pronounced instability” - k. ,<0.51; “unstable” -

k.,=0.51-1.0; “conditionally stable” - k. ,=1.0-3.0;
‘stable” - k.., = 3.01-4.5; “stable, with pronounced sta-
bility” -k, ,>4.5.

The initial data for the calculations were statisti-
cal reports of the Department of Ecology and Natural
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Resources and the Department of Agricultural De-
velopment of the Volyn Oblast State Administration,
which constituted a database for solving environmen-
tal problems (Stock Materials, n.d.), both in the Prypiat
River basin and in Volyn Oblast in particular, within the
framework of the implementation of the National Tar-
get Programme for the Development of Water Manage-
ment and Environmental Improvement of the Dnipro
River Basin for the Period up to 2021 and the Regional
Environmental Programme “Ecology 2016-2022" (Pass-
port of Volyn region, 2022) consolidated database of
relevant data and calculations was also used for spatial
analysis and environmental mapping of the distribu-
tion of different types of landscapes within the study
area, using geographic information software Maplnfo
and ArcGIS Pro.

RESULTS AND DISCUSSION

The mapping of the hydrographic network of the study
area shows that most of the territorial communities
of the Volyn Oblast are located within the upper
reaches of the Prypiat River basin. In particular, the
upper reaches of the basin in the Volyn Oblast include
sub-basins of the Prypiat River tributaries: the Tsyr,
Vyzhivka, Turia, Stokhid, Styr, and the Prypiat River
itself. The territorial communities located along the
north-western and western borders of the region, in
hydrographic terms, belong to the Western Bug River
basin (Fig. 2).

Hydrographic network of the Volyn region

[_Jdrainage basin Pripyat river
[_Jdrainage basin Western Bug

Legend:

&\ hydrographic network

O centers of territorial communities

— boundaries of territorial communities
— boundaries drainage basin

Figure 2. Hydrographic network of the upper reaches of the Prypiat River basin

Source: based on author’s research
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An analysis of the structure of land within the ter-
ritorial communities of the study area revealed that the
areas occupied by unstable landscape elements (an-
nually cultivated arable land, land with unstable grass
cover, under buildings and road networks, mining sites,

Agricultural land (arable land) of the Volyn region

% by territorial communities

M over 65
I 55-65
@ 35-45
[125-35
[115-25
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etc.) are overwhelmingly located in the southern part
of the basin. A significant part of the area of most terri-
torial communities is occupied by agricultural land. At
the same time, there is an uneven distribution of arable
land between different parts of the region (Fig. 3).

Figure 3. Agricultural land (arable land) of the Volyn region in the section of the TC

Source: based on author’s research

Thus, the land allocated for arable land in the com-
munities of the northern part of the region does not
exceed 35%. In the central part of the region, there is an
increase in the area of arable land, which ranges from
35 to 65% in the spatial distribution. Territorial com-
munities located in the southern part of the study area
are characterized by the highest level of agricultural
land development. In particular, the ploughed area of
their territories exceeds 65%. It is worth noting that it
is here, within the Volyn Upland, that the tributaries of
the Prypiat River originate.

The areas under plant communities that have a
positive impact on the landscape (forests, green
spaces, natural meadows, nature reserve fund (NRF) ob-
jects, perennial grasses, etc.) are mostly located in the
northern part of the basin within the Polissya Lowland
where the mouths of tributaries are located — the Vy-
zhivka River, the Turia River, the Tsyr River, the Stokhid
River and the source of the Prypiat River itself. In par-
ticular, there is a clear tendency for forested landscapes
to gravitate towards the northern and central-eastern
parts of the Volyn Oblast (Fig. 4).
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Forests and wood areas of the Volyn region
% by territorial communities

M over 55
W 45-55
M 35-45
[0 25-35
[115-25
[Jless 15

Figure 4. Forests and wooded areas of the Volyn region in the section of the TC

Source: based on author’s research

In terms of spatial distribution, forests cover 45 to
55% or more of the area of territorial communities locat-
ed inthe northern and central-eastern parts of the region.
In particular, more than 55% of the area is covered by for-
ests within the Manevychi, Tsumanska, Prylisnenska and
Sochyshnenska territorial communities. The calculation
of the quantitative assessment of the ecological stability

of landscapes in the Prypiat River basin revealed that
the value of the k., coefficient within individual terri-
torial communities ranges from 0.22 to 5.39. That is, the
landscapes of the basin can be assessed from “unstable,
with pronounced instability” to “stable, with pronounced
stability” according to the administrative boundaries of
territorial communities (Table 1).

Table 1. The results of determining the ecological stability of the landscapes of the Prypiat River
basin within the Volyn region (in terms of administrative entities of the TC)

Territorial - Territorial Landscape
community Area, ha Kes. Landscape stability community Area, ha Keg1s stability
Berestechko 22198.40 0.54 Unstable Zaturtsi 36399.30 0.90 Unstable

Unstable with pronounced Conditionally
Boratyn 28194.00 0.34 instability Ovadne 35726.10 1.27 stable

. Unstable with pronounced Conditionally
Horohiv 49455.80 0.28 instability Velymche 11087.50 2.66 stable

Dorosyni 2349030  0.72 Unstable Veytsk 2115750 169 Conditionally

Kivertsi 4706100  2.83 Conditionally stable Goloby 2981570 1.3 Condittonally
Kolky 76449.15 2.99 Conditionally stable Golovne 32473.60 4.35 Stable

. Unstable with pronounced Conditionally
Kopachivka 17923.68 0.49 instability Dubechne 24643.70 2.1 stable

Lutsk 3845760  0.74 Unstable Dubove 2032290 182  onditonally
Maryanivka 22977.00 0.76 Unstable Zabolottia 20406.10 3.6 Stable

Olyka 2703020 101 Conditionally stable Zabrody 3342360 257 Conditionally
Pidhaitsi 28443.39 0.75 Unstable Kovel 26849.90 3.02 Stable

Scientific Horizons, 2023, Vol. 26, No. 12
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Table 1, Continued

Territorial - Territorial Landscape
community Area, ha Kes 4 Landscape stability community Area, ha Keg s stability
Rozhyshche 4610552  0.99 Unstable Kolodyazhne ~ 46630.10 219 Conditionally

Senkevychivka 2121370 022  Unstable with pronounced Lukiv 1627790 118 Conditionally
instability stable
Unstable with pronounced . Conditionally
Torchyn 26439.70 0.38 instability Lublinets 11460.00 1.34 stable
Tsuman 44708.00 4.46 Stable Povorsk 29721.40 3.49 Stable
Kamin-Kashirsk 142527.60  3.86 Stable Ratne 4806610 253 Conditonally
Lyubeshiv ~ 123949.00  5.39 Stable,with pronounced  go opovichi 1676700 1.43 Conditionally
stability stable
. Stable, with pronounced . Conditionally
Manevychi 11036315  5.16 bl Smidyn 2269710 172 citon
Prilisne 5269430 8.0 Stable, V‘S"tghbﬁirt"ym””ced Stara Vyzhivka 2843410 361 Stable
Soshychne ~ 39699.90  4.37 Stable Turiysk 8647830 148 Conditionally
Luboml 29659.80 2.18 Conditionally stable Shatsk 75074.92 411 Stable

Source: based on the author’s research

Thus, in the sub-basin of the Tsyr River, from the
source to the mouth, there are Kamen-Kashyrska and
Lyubeshivska TC. The territories of these communi-
ties are characterized by a landscape stability coeffi-
cient (k. ,) value in the range of 4.90-5.39. The cor-
responding qualitative characteristic of the ecological
sustainability of landscapes is defined as “stable, with
pronounced stability”

In the sub-basin of the Vyzhivka River and the upper
reaches of the Prypiat River, there are Lyuboml, Rivne,
Lukivka, Holovne, Smidyn, Dubeche, Starovyzhivka and
Ratniv TCs. Within their boundaries, k., varies from
1.18 to 4.35, which assesses the ecological sustainabil-
ity of landscapes from “conditionally stable” to “stable”.
In particular, the ecological condition of the landscapes
in the upper, lower reaches and near the mouth of the
Vyzhivka River is classified as ‘“conditionally stable”,
with k. , values not exceeding 2.35, and in the upper
reaches of the Prypiat River - as “stable”.

The Turia River sub-basin includes the Zaturtsivska,
Ovadnenska, Turia, Liublynetska, Kovelska, Kolodyazh-
chenska, Soshychnenska, Velymchenska, Starovyzhivs-
ka, and partially Smidynska and Kamen-Kashyrska TCs.
Their landscape stability coefficient (k. ,) varies from
0.90 to 4.90. Accordingly, the qualitative characteris-
tics of the ecological sustainability of the landscapes
of these TCs are defined by the levels from “unstable”
to “stable, with pronounced stability”. In particular, the
ecological state of landscapes in the upper reaches of
the Turia River is assessed by the value of k., 0.90 and
is classified as “unstable”. The landscapes in the mid-
dle reaches of the river are characterized by k., val-
ues ranging from 1.72 to 3.61, which classify them as
‘conditionally stable” and “stable” The landscapes of the

lower reaches and mouth of the Turia River have a k. ,

value of 3.86 and are classified as “stable”. The sub-ba-
sin of the Stokhid River includes Lyubeshivska, Pov-
orska, Velytska, Holobska, Dorosynivska and partially
Kamen-Kashyrska, Manevytska and Zaturtsivska TCs.
The stability coefficient of their landscapes (k. ,) var-
ies from 0.90 to 5.39, which corresponds to the levels
of qualitative characteristics from “unstable” to “stable,
with pronounced stability”. The ecological condition of
the landscapes in the upper and lower reaches of the
Stokhid River is assessed with k. , values ranging from
0.72 to 0.90, which classifies them as “unstable”. The
stability of the middle reaches of the river is assessed
with k. , values ranging from 1.69 to 3.86, which clas-
sifies their quality characteristics as ‘conditionally sta-
ble” to “stable”. The landscapes of the lower reaches
and the mouth of the Stokhid River are characterized
by k , values of 5.39, which classify their quality char-
acteristics as “stable, with pronounced stability”. Thus,
the Stokhid sub-basin contains 4 types out of 5 types of
ecological sustainability of landscapes.

The Styr River sub-basin is located in Volyn Oblast
only within the middle reaches, where Horodyshche,
Horokhiv, Maryaniv, Torchyn, Boratyn, Pidhaitsi, Lutsk,
Kivertsi, Kopachiv, Rozhyshche, Olytsia, Kolkiv, Prylisne
and Manevychi TCs are located. The coefficient of land-
scape stability (k. ,) in their territories varies from 0.28
to 5.16. Accordingly, the levels of qualitative charac-
teristics of environmental sustainability of landscapes
range from “unstable, with pronounced instability” to
“stable, with pronounced stability”. The assignment of
the boundaries of the territorial communities of the
Volyn Oblast to the sub-basins of the Prypiat River trib-
utaries allowed tracing certain features of the ecolog-
ical stability of landscapes and visualizing the data in
spatial location as of 2022 (Fig. 5).
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Ecological sustainability of landscapes of the Volyn region
by territorial communities
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[Jless 0.51 (Unstable with pronounced instability)

Figure 5. Ecological sustainability of landscapes of the Volyn region in the section of TC (2022)

Source: based on the author’s research

For example, the southern part of Volyn Oblast is
represented by landscapes in an “unstable state, with
pronounced instability” Here are the TCs (Gorokhiv,
Maryaniv, Rozhyshche, Horodyshche, Boratyn) with the
largest percentage of agricultural land, namely arable
land, which is over 65%, and the smallest part of forests
and forested land — no more than 15-25%.In the middle
part of the region (Kolkivska, Horobska, Velytska, Turi-
yska, Ustyluzka, Liubomylska TCs), the ecological condi-
tion of the landscapes is gradually changing to ‘condi-
tionally stable” In the northern part of the region, the
ecological stability of the landscapes becomes “stable,
with pronounced stability”, which is ensured by small
areas of arable land (15-25%) and significant areas of
forests and forest-covered land (from 45% to over 55%),
as well as a sufficient number of protected areas, in par-
ticular in the Tsumanska, Manevytska, Prylisnenska and
Kolkivska TCs.

The results of the spatial distribution of stable and
unstable landscape elements in the upper reaches of
the Prypiat River basin obtained in the course of the
study allow generalizing that the basis of economic de-
velopment of the territory is agricultural and forestry
land use. This was facilitated by the natural conditions
of the Prypiat River basin, which resulted in a diverse
and unique landscape structure. This is also confirmed
by modern ecological and geographical works by
[. Myskovets & Ya. Molchak (2022), who shows that the
landscape diversity of the upper Prypiat River basin is
formed by zandra lowlands, sandy terraces, forest and

Scientific Horizons, 2023, Vol. 26, No. 12

meadow-marsh floodplains that have undergone sig-
nificant agrogenic transformation.

In the south and east of the Prypiat River basin,
agricultural use of natural resources prevails within
the territorial communities of Volyn Oblast. This is due
to the fragmented location of zandra lowlands in the
structure of landscape formations, which form a flat-
wavy land surface with a predominance of sod-podzolic
and sod soils. The dominance of the agricultural type
of natural resource use within the zandra lowlands is
noted in the research of C. Gao et al. (2020), who ex-
plains this by the presence of fertile soils on their sur-
face, which were formed in the post-glacial period on
sand and gravel deposits.

The large-scale drainage reclamation that took
place in the Volyn region during the second half of the
20" century led to the loss of the original appearance of
natural watercourses, such as the Vizhivka River, Turia
River, Tsyr River, Korostianka River, and Stokhid River.As
a result, the landscape structures of the area have also
changed, represented by lowland marshes, which occu-
py about 30% in the east and north of the study area of
the upper Prypiat River basin. This is also evidenced by
the studies of R. Koptyuk et al. (2023), who recorded the
reduction of riverbeds in the region as a result of their
transformation into main channels of drainage systems,
which, against the background of climate change and
a lowering of the groundwater table, has significantly
changed the moisture supply of the soil and negatively
affected its fertility. S. Tomscha et al. (2023) confirm the




importance of preserving natural wetland complexes,
which constitute an important ecological component
of the environment and contribute to landscape sta-
bility and ecosystem services, and are essential for the
conservation of water resources, carbon stocks, and the
preservation of plant and animal diversity. The signifi-
cant impacts of climate change on the baseline envi-
ronmental situation in river basins are also proved by
M. Ben-Daoud et al. (2021), H. Ma et al. (2023), who out-
line that climate change affects the river flow regime
by increasing or decreasing precipitation, which affects
the stability of ecosystems within river basins and sig-
nificantly complicates water management.

The results obtained indicate that the intensity
of agricultural use of natural resources, in particular
ploughed land, spatially ranges from 35 to 65% within
the upper reaches of the Prypiat River basin. A similar
situation is noted in the work of P. Volk et al. (2023),
who believe that in order to preserve soil ecosystem
services, including food services, within the Volyn re-
gion’s TCs, adaptive measures of agro-melioration,
agrotechnical and hydrotechnical directions should be
introduced to optimize the functioning of drainage sys-
tems and the possibility of balanced management of
moisture reserves on drained lands against the back-
ground of climate change. Keshtkar et al. (2023) also
note that in recent decades, agricultural intensification,
expanding urbanization, technological progress and
economic growth, combined with the effects of climate
change, have significantly altered the balance of rela-
tions between humans and nature and led to serious
consequences and risks for landscape ecosystem ser-
vices. The results of this study show that these issues
are particularly acute and must be addressed for Pav-
livka, Horokhiv, Maryanivka, Horodyshche and Torchyn
communities, as well as other communities in the cen-
tral and southern part of Volyn Oblast.

Within the Prypiat River valley and in the valleys of
its tributaries, forest and meadow-marsh floodplains on
alluvial deposits are quite common. These floodplains
usually have more fertile soil than the surrounding ar-
eas and a greater diversity of vegetation. Research by
J. Opperman et al. (2022) confirms the highest natural
diversity of tree, shrub and herbaceous plants within
such floodplains, which is explained by the intensive
accumulation of organic material that supports the
ecosystem services of the landscape. However, as a re-
sult of long-term urbanization and economic develop-
ment of floodplains in the Prypiat River basin, the sus-
tainability of landscapes is sometimes unstable, due to
a number of environmental problems. A. Volchak et al.
(2016) explain that the impact of artificially changing
the conditions of river flow formation over decades
has led to periodic floods and floods, and due to the
flooding of settlements and agricultural land, a large
amount of pollutants enters the rivers. A. Konoplev
et al. (2021) observed that flooding of territories causes
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secondary contamination of surface waters in the Pryp-
iat River basin with radionuclides that are still present
in the soil profile after the Chornobyl nuclear power
plant accident. Similar confirmations are provided by
observations of Y. Grokhovska and S. Konontsev (2022),
who prove that due to irrational use of natural resourc-
es within the Prypiat River catchment, regulation and
straightening of small river channels, soil erosion is
intensifying, siltation of channels occurs, water quality
and the vital activity of aquatic organisms are changing.

K.Wang et al. (2023) confirm that in recent decades,
agricultural intensification, expanding urbanization,
technological advances and economic growth, com-
bined with the effects of climate change, have signifi-
cantly altered the balance of relations between humans
and nature and led to serious consequences and risks
for landscape ecosystem services. Taking into account
the multitude of natural and anthropogenic factors in
the Prypiat River basin, the impossibility of applying
unified approaches to assessing the ecological sus-
tainability of landscapes, as observed in the scientific
literature, is confirmed. In addition, the presented expe-
rience shows that the completeness of the assessment
model largely depends on the availability of data and
their orderliness. Thus, in order to assess the environ-
mental sustainability of the Prypiat River basin land-
scape within the Volyn Oblast, data within individual
territorial communities were used, which are officially
reported for environmental purposes.

The mapping of the assessment results on the ad-
ministrative boundaries of the TC contributed to a clear
visualization of the current environmental sustainabil-
ity of the region in administrative and spatial terms.
This situation coincides with the data of J. Jozwik &
D.Dymek (2021), who argue that landscape sustainabil-
ity studies should be repeated periodically, as in the fu-
ture this will allow communities to identify in advance
natural structures that require preservation or resto-
ration based on environmental conditions. Proposals
X. Qiao et al. (2023) to optimize land use patterns in
river basins by taking into account landscape structure
are similar to the approaches used in this study. How-
ever, such assessments within river basins and sub-ba-
sins, which could facilitate management decisions on
practical projects to preserve or restore their ecological
status, are currently difficult in Ukraine due to the pecu-
liarities of statistical reporting. These gaps can be filled
by tracking the extent of anthropogenic landscape
changes within territorial administrative units, while
analysing the natural features of river catchment ar-
eas. Modern environmental mapping technologies can
provide the necessary regional-scale variations in the
environmental sustainability of landscapes, which will
facilitate the development of coordinated concepts be-
tween communities and public environmental manage-
ment bodies to achieve sustainable development goals
in socio-ecological systems.
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CONCLUSIONS
Based on the determinations of the coefficient of eco-
logical sustainability of landscapes (k) of the Prypiat
River basin in the context of territorial communities of
the Volyn Oblast, it was found that the landscapes of
the study area have a qualitative characteristic ranging
from “unstable with pronounced instability” to “stable,
with pronounced stability”. The ecological mapping
showed that in the Tsyr sub-basin, from the source to
the mouth, where Kamen-Kashyrska and Lyubeshivs-
ka TCs are located, the k., value is 4.90-5.39, which
assesses the landscapes as “stable, with pronounced
stability”. In the Vyzhivka River sub-basin and the up-
per Prypiat River (Rivne, Holovnenska, Shatska, Zabo-
lotnenska, Ratnivska TCs), k. , varies from 1.18 to 4.35,
which assesses the sustainability of the landscapes
as ‘conditionally stable” — “stable”. In the Turia River
sub-basin (Turia, Lyublyntsi, Kovel, Sochyshne, Velymche
TCs), k., ranges from 0.90 to 4.90, which means that
the ecological sustainability of the landscapes is as-
sessed as “‘unstable” to “stable, with pronounced stabil-
ity”. In the sub-basin of the Stokhid River (Prylisnenska,
Kamyn-Kashyrska, Lyubeshivska TCs) has a value of

’ kESLl

to 5.16, which assesses the ecological sustainability of
landscapes as “‘unstable, with pronounced instability” to
“stable, with pronounced stability”. In general, the land
areas of the TC administrative units in the Prypiat River
basin within Volyn Oblast are represented by unstable
landscape elements mainly in the southern part of the
basin, within the Volyn Upland, where the tributaries of
the Prypiat River originate. The areas under agricultural
crops and plant communities that have a positive im-
pact on the landscape are located mainly in the northern
part of the basin within the Polissya Lowland, where the
mouths of the tributaries (Vyzhivka, Turia, Tsyr, Stokhid)
and the source of the Prypiat River itself are located. The
variations in landscape stability obtained in the course
of ecological mapping have the prospect of continuing
such assessments to expand the spatial and temporal
dimension of research. This will help to align the inter-
ests of socio-economic development of communities
with the management decisions of state environmental
agencies to preserve the stability of landscapes in river
basins, maintain and restore their ecological condition.

0.90-5.39, which means that the ecological sustainabil- ACKNOWLEDGEMENTS
ity of the landscapes ranges from “unstable” to “stable, None.
with pronounced stability”. In the middle part of the
Styr sub-basin (Horodyshche, Lutsk, Torchyn, Horokhiy, CONFLICT OF INTEREST
Kivertsi, Kolkiv, Manevychi TCs), k., varies from 0.28  None.
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AHoTauif. AKTyanbHiCTb AOCNIIKEHDb NONSATAE B TOMY, WO B PO3pi3i rM06anbHOI KOHLENLii CTanoro po3BUTKY, O4HUM
i3 NpoBigHUX 3aBAaHb € NIATPUMAHHS CTIMKOCTI NPUPOAHMX EKOCUCTEM 4Yepe3 MOWyK ONTUMANbHUX CTpaTerin
PO3BUTKY COLLi0-EKOHOMIYHMX CUCTeM. MeTa [OoCNigKeHb — OLiHKA €KOMOriYHOT CTIMKOCTI NaHawadTiB 6aceiHy piuku
MpumaTb y MeXax TepuTopianbHUX rpomMas BonnMHCbKOT 061acTi B Cy4acHMX yMOBaX PO3BUTKY perioHy. Metoau, wo
BMKOPUCTOBYBANUCH ANS OOCATHEHHS METW, BK/OYANM PO3PaxyHOK KOediLieHTY eKONorivyHoi CTINKOCTi naHawabTty
Ha OCHOBi cMCTeMaTM3alii CTaTUCTUYHMX 3BITHUX AAHWUX, 3 HACTYNHWM MOpPiBHANbHO-reorpadiyHMM aHanizoMm i
NPOBELEHHSIM eKOMOriYHOro KaptorpadysaHHa 3acobom ArcMap T1a ArcGIS Pro. OcHOBHI pe3ynbTaTt LOCiAKEHb
CBiAYaTh, WO KOediLlieHT eKonoriyHoi cTabinbHoCTi naHawadTie y 6aceiHi p. MpunaTs 3HaxoauTbes y Mexax 0,22-
5,39 i ouiHI0€ NanAWadTH Bif PiBHA «HECTABINbHI 3 SCKPABO BUPAXKEHOK HECTabiNbHICTIO» A0 «CTabiNbHI, 3 9CKpaBO
BMPAXEHOK CTabiNnbHicTo». Po3nofin nniow, 3emMens y TepuTopia/ibHUX rpoMasax, aki 3Haxoaatbea y cybbaceiiHi p.
Linp, 3yMOBNOE XapaKTEPUCTMKY NAaHAWADTIB HA PiBHI «CTabinbHi, 3 ICKPAaBO BUPAXKEHOK CTAbINbHICTIO». Y Mexax
TepuTOpianbHUX rpoMag, cybbaceiHy p. BuxiBka Ta BepxiBa p. Mpun'aTb — «yMOBHO CTabinbHi» — «cTabinbHi». Y
Mexax rpomag cybbaceiiHy p. Typisi — Bif «HecTabinbHi» [0 «CTabifbHi, 3 ACKPABO BMPAXEHOW CTabinbHicTO®. Y
Mexax rpomag cybb6aceiiHy p. CToxin Bif «HecTabinbHi» A0 «CTabifbHi, 3 ACKPABO BUPAXEHOK CTabiNbHICTION.
TeputopianbHi rpomMagu cepeaHboi YacTuHW cybbaceliHy p. Ctup npencTaBneHi naHawadTamMm Bif «HecTabinbHi,
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3 ICKPABO BMPAKEHOK HECTABINbHICTIO» [0 «CTabinbHi, 3 CKPAaBO BUPAXKEHOK CTabinbHicTo®. Y winomy, Hinbw
€KO/0rivyHO-CTabiNbHi naHAWwadT™M po3MilleHi B MiBHIYHIA YacTMHI BonuHcbkoi obnacTi, Wo 3aBAAYYE BEUKUM
naoLWaM NicoBKpUTUX 3eMenb. EkonoriyHa HecTabinbHiCcTb naHawadTiB xapakTepHa A5 NiBAEHHOI YaCcTMHM 06nacTi
yepes 3HayHi NaoLi po3opaHnx 3emenb. MNpakTMYHa LiHHICTb po60TH MONSrae B OTPUMAHHI PerioHanbHUX Bapiauin
OLLiIHKM eKONOorivyHOoi cTabinbHOCTI NaHAWATIB, LLO BaXXMBO BPaXOBYBAaTU NPU pO3pobLLi Y3rogKeHnX KOHLENLin Mix
rpoMagamu Ta opraHaMu ynpaeiiHHS NPUPOAOKOPUCTYBAHHAM 33 6AceHOBMM NMPUHLMMOM, AN [OCATHEHHS Linen
CTaNoro po3BUTKY B COLLIOEKONOMYHUX CUCTEMAX

KniouoBi cnoBa: piukoBuit 6aceitH; cybbaceitH; 3eMneKopUCTYBaHHS; EKOCUCTEMHI NOCYIK; YNPaBAiHCbKI pilleHHs
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