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The article is devoted to developing an universal methodological apparatus of ecological monitoring and practical assessment of the
state of hydroecosystems to determine the nature of the anthropogenic impact. The authors analyzed the transformation of the
Desenka river channel (Kyiv, Ukraine) in the 1965-2021 years. The primary attention is paid to changes in the coastline of Kyiv to
determine the nature of the anthropogenic impact on the study area. The authors improved the technology of monitoring the
dynamics of the water regime of the riverbed by building bathymetric maps based on the results of hydroacoustic measurements and
the space imagery interpretation.

The study used the integrated use of methods of selection and processing of information through the use of GIS technologies
(thematic classification of remotely-sensed imagery in terms of data exchange of terrestrial animals and independent features of
objects). The results are presented in a way that is easy to interpret. It was found that the main reason for the change in area is sand
mining. The bathymetric survey allowed to specify the maximum depth of the reservoir, which is 16.8 m. It was determined that the
relief of the bottom is typical for a quarry. The river's depth in its central part increases from west to east in proportion to the increase
in the width of the reservoir. The study found that sand was mined in the same place, washing away huge underwater quarries and
forming numerous silt alluvium. According to the results of the analysis of changes in areas presented in this study, the authors
proved that uncontrolled sand mining has a negative impact on the biotic stability of landscapes and causes irreparable damage to the
environment. The effectiveness of remote sensing methods for determining the ecological status of hydroecosystems is proved. The
presented studies indicate the need to stabilize the ecological balance of the river ecosystem, take appropriate measures to increase
the productivity of hydrolandscapes, improve the environment and ensure the environmental safety of the Desenka river and coastal
areas.
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1. Introduction

Jiangsu (BX2021052). The main goal of this project is to
share the experience of scientists and develop a universal
methodological apparatus for monitoring and practical

The state and restoration of water resources and the
provision of society with quality drinking water today is

one of the keys not only in the list of environmental
problems but also among the most pressing problems of
humanity. Today, the conservation of water resources is
being talked about at the highest international level. In
line with the Global Sustainable Development Goals
(Global Sustainable Development Goals by 2030),
namely the 6th target: clean water and sanitation, 41
countries have faced water shortages, 10 of which have
effectively depleted their renewable resources fresh
water and now have to rely on alternative sources. This
global environmental problem attracted the attention of
the authors of the publication in the framework of the
project for introducing foreign technical talents of
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assessment of hydroecosystems.

Hydrological observations on water bodies should be
comprehensive with different periodicity: monitoring the
flow and level of water in rivers, changes in the riverbed,
chemical composition, temperature and ice regimes of
river waters, etc. Accordingly, determining the
characteristics of anthropogenic pressure on freshwater
resources of urban agglomerations should provide an
assessment of the actual state of the environment and
forecast changes in its state under the influence of
anthropogenic factors and evaluation of the forecast state
of the environment (on the decision of the National
Security and Defense Council of Ukraine of July 30,
2021).

Numerous rivers and streams are one of important
components of Kyiv's urban environment. Determining
the features of anthropogenic pressure on freshwater
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resources of urban ecosystems should assess the actual
state of the environment and the forecast of changes in
its state under the influence of anthropogenic factors.
The value of the islands of Kyiv and its environs as a
component of the Dnipro Ecological Corridor lies in the
uniqueness  of  landscape-biocenosis  formations
(Dubrovsky, 2008). The fact is that the typical habitats
of the river floodplain on the islands are much better
preserved than on the neighboring coastal areas within
Kyiv. At the same time, the state of island landscape
groups disturbed by the anthropogenic impact is not yet
hopeless and can be restored in the case of establishing a
protected regime. In current conditions, in order to
understand what we are losing, it is necessary to clearly
imagine the nature of this corner of the Dnipro before the
development of the city here, which it was even
relatively recently. This is possible with the use of
modern geographic information technologies and
archival aerospace materials, as evidenced by the
presented work. Although a large number of scientific
papers and newspaper publications are devoted to such
research, many issues remain insufficiently studied.
Identifying the features and patterns of anthropogenic
impacts on the ecological status of urban aquatic
ecosystems and changes in the riverbed to this day is
relevant (Dubrovsky, 2008; Udod, 2007; Malets, 2017;
Tomchenko, 2018). The most significant contribution to
this topic was made by such scientists as V. L
Vyshnevskyi, S.V. Batog Ta | Yu. Parnikoza
(Vyshnevskyi, 2018; Parnikoza, 2021; Batog, 2015).

The study of (Xuechun Zhang, 2020; Wesley J,
Moses, 2019; Allouis, 2010) the structural and functional
organization and dynamics of water bodies based on
bathymetric survey, morphology, and hydroecological
regime are considered in the works. The most commonly
used method of creating a digital terrain model with
accurate bathymetry is to combine topographic data with
another source of bathymetric data. Acoustic Doppler
current profilers, sonar and range detection methods
(SONAR), theodolites, and Global Positioning System
(GPS) stations are often used for this purpose. The study
of (Merwade, 2006) the main advantage of these
methods and their high accuracy of the obtained data is
highlighted. Interpolation approaches have been
developed to reduce the amount of measured data
required to represent river bathymetry. The analysis of
literature sources confirmed the preliminary study of the
processes of formation and functioning of urban aquatic
ecosystems, the study of which is an urgent scientific
and practical task. In each case, the water body is
affected by an individual set of factors, individual or
complex action of which may be a determining factor in
assessing the environmental safety of each individual
object. In the conditions of intensive anthropogenic
impact on natural hydroecosystems, several important
environmental problems are traced, which significantly
affect the state of water bodies and aquatic organisms
that inhabit them. These problems are primarily related
to the deterioration of water quality, significant
reductions in species biodiversity, marine productivity,
fish productivity, and the biological performance of
living components of ecosystems.
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The relevance of research is determined by the
growing requirements for improving completeness of
information in monitoring in order to create optimal
forms of environmental management of rivers. Such
studies are conducted both by contact methods and by
methods of remote sensing of the Earth. However, in the
current development of infrastructure and information
technology, the combination of these methods is most
effective. This is due to the fact that contact methods
allow you to explore different parameters of the object
under study simultaneously, and with the help of remote
methods is not only geographical reference to the results
obtained by contact methods but also monitoring the
dynamics of river flow, construction bathymetric maps,
assessment of anthropogenic load of coastal areas, etc.

The purpose of the study is to assess the historical
changes in the shape of the Desenka riverbed (Kyiv,
Ukraine) with the help of archival space images and to
display a modern depth map based on field research to
develop a universal methodological apparatus for
monitoring and practical assessment of hydroecosystems
and anthropogenic impact.

2. Description of the study area

Kyiv's coastline has begun to change rapidly over the
past 100 years due to the city's rapid growth and
redevelopment. Before that, the Dnipro floodplain in
Kyiv was formed by glaciers. This became the basis of
the floodplain of Kyiv for a long time. The change in the
landscape of the coastal part of Kyiv was most
influenced by the channel-directing works of the XIX
century. In connection with the construction of bridges
and the development of navigation, large-scale measures
were taken to regulate the Dnipro within Kyiv. Since the
second half of the XX century, islands near the city of
Kyiv have again undergone significant changes. This is
due to the reconstruction of the city after the World War
I, its expansion, and the construction of Kyiv's
hydroelectric power plants. In the northern part of Kyiv,
work was carried out to create a bypass canal from
Kyiv's hydroelectric power plants, which flowed into the
main course of the Dnipro unification of the island of
Murom and Trukhanov lIsland. The construction of the
Kyiv and Kaniv hydroelectric power plants slowed down
the flow of the Dnipro and led to a specific "fixation" of
the boundaries of the Dnipro islands and tracts. As a
result, Desenka's water content and speed decreased
significantly, turning it into an almost floodplain river
(Parnikoza, 2021).

River Desenka — a channel in Kyiv that omits the
Trukhaniv island and the Gorbachykha island. The river
begins at the mouth of the Desna and flows into the
Venetian channel. Length — 13 km; runoff area — 68 km2;
valley width — 1 km; the widest light brown — 100 m.
Near the floodplain, there are a lot of lakes with a total
area of 1.5 km?, and there are wetlands. The middle
depth is 9-11 m, and the largest is 16 m. The lower part
of the river at the Metro bridge is called the Rusanivska
inflow. The coastal zone of the river Desenka is a
recreational zone. The river banks are a popular area for
the local population (Rusanivsky gardens).
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Analysis of literary sources showing another half of
the twentieth century was the most active for molding
the Kyiv flood of the Dnipro, including the principles of
changing the channel of the Desenka river. For the same
reason, in our research, we looked at the period from
1965 to 2021. The study is focused on identifying the
features of changing the bed of the Desenka river under
the influx of anthropogenic factors. The authors
monitored the coastal line of the river's territory.

3. Material and Methods

3.1. Satellite data

Mapping the historical sight of the river the gums
were consecrated for the materials of the archives from
1965 to 1975 from satellites of KeyHole placements on
the resource "Machine for time and space™ distributed by
the Kyiv Polytechnic University (Kyiv on maps). All
other years, including the current state of the Desenka
river, have been studied using satellite information from
the Spot, Landsat, and Sentinel spacecraft. Below we
will describe in more detail the remote sensing materials
used in work (Table 1).

KeyHole is the general name for a series of US
intelligence reconnaissance satellites. The primary
purpose was detailed optical reconnaissance of the
USSR, China, and other countries. A total of 13 types of
satellites have been developed and launched. The
satellites were launched into orbit from 1959 to 1986.
Initially, it was part of the peaceful space program
"Discoverer", and since February 1962 it has become a
separate program "Corona" which was exceptionally
secret.

Satellite types KH 1-4, 4A, 4B had a general name
"Corona". This is a code word, not an acronym.
Spacecraft of these types were launched in the period
from 1959 to 1972 and had a spatial resolution of ~ 1m
(Fig. 1a—h).

KH-9 Hexagon, another name "Big Bird" in orbit
since 1975. The complete collection of original KeyHole
space images is stored in the US National Archives and
Records Administration (NARA). Some of this
declassified data was transferred to the U.S. Geological
Survey's Earth Resources Observation and Science
(EROS) in 2002. And now published for full download
on the site USGS EROS EarthExplorer (USGS science
for a changing world).

SPOT (Satellite Pour I’Observation de la Terre) is a
commercial satellite-based Earth observation system
launched by CNES (Centre national d'études spatiales —
French Space Agency) in 1970, and was developed in
collaboration with SSTC (Belgian Service Scientific,
Technical and Cultural) and SNSB (Swedish National
Space Board). SPOT was developed to disseminate
knowledge about the Earth and improve governance by
researching the earth's resources, identifying and
forecasting phenomena related to climatology and
oceanography, monitoring human activities and natural
phenomena. SPOT 1 was launched on February 22,
1986. This made it possible to obtain panchromatic
images with a spatial resolution of 10 meters and 20
meters of multispectral images. The space image used
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(Fig. 1c) in the original is published on the website
USGS EROS EarthExplorer.

Landsat is the longest-running satellite imagery
program with a spatial resolution of 15 to 60 meters per
pixel. Landsat 5 is the fifth remote sensing satellite
within the Landsat program. Launched on March 1,
1984, and operated until 2012 (had the most extended
satellite earth observation mission: 28 years, ten months)

(Fig. 1d-e).

Landsat 8 is a satellite of the Earth's remote sensing,
the eighth satellite launched under the Landsat space
program and launched into orbit on February 11, 2013.

Sentinel is a space mission for remote sensing of the
Earth, launched by the European Space Agency (ESA)
under the Copernicus program, created under the project
of global monitoring of environment and security GMES
(European Earth observation system was developed
under the name of Global Monitoring for Environment
and Security (GMES) which was later re-branded into
Copernicus). The first satellite, Sentinel-2A, was launched
on June 23, 2015. Currently, data from the Sentinel-2
satellite are the basis for modern research, as they have
sufficient detail and are freely available. (Fig. 1f).

Table 1. Review of the remote sensing data of the Earth
used in the study of changes in the Desenka River

Shooting

date Satellite

Specification

23.09.1965 | KH-4A-24

(Corona 100)

Observation satellite KH-4A-24
(Corona 100), mission 1024-1
(COSPAR 1965-074A), in orbit
since 1965-09-22

27.10.1972 KH-9-4

(Hexagon 4)

Observation satellite  KH-9-4
(Hexagon 4), mission 1204-2
(COSPAR 1972-079A), in orbit
since 1972-10-10

06.09.1975 KH-9-10

(Hexagon 10)

Observation satellite KH-9-10
(Hexagon 10), mission 1210-4
(COSPAR 1975-051A), in orbit
since 1975-06-08

1987-1988 SPOT

SPOT Controlled Image Base 10
meter (CIB-10) — synthetic
(composite)  orthotransformed
panchromatic image generated
by the French Space Agency
between 1986 and 1993 based on
data from the satellite system
SPOT. In orbit since 1986-02-22

02.06.1995
and
31.07.2005

Landsat 5

Landsat 5 — satellite within the
program “Landsat". In orbit since
1984-03-01.  Contains  tools
Thematic Mapper (TM) i Multi-
Spectral Scanner (MSS)

09.07.2021 | Sentinel-2

Sentinel-2A -~ ESA  space
mission under the Copernicus
program. The satellite has a
multi-spectral instrument (MSI)
with 13 spectral channels in the
visible, near infrared (VNIR) and
infrared  shortwave  (SWIR)
spectral ranges. In orbit since
2015-06-23

10
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Fig. 1. View of a fragment of Kyiv near the Desenka river in
space images: a — 1965; b — 1972; ¢ — 1987;
d —1995; e — 2005; f — 2021

The use of the described satellite imagery data
allowed to reliably reflect the historical and modern
appearance of the Desenka riverbed. Combining archival
materials with modern ones, the transformations of the
Desenka floodplain, which took place as a result of the
construction of the Troyeshchyna residential area, Kyiv
(Ukraine), were determined.

3.2 Materials of bathymetric research

The inflatable rubber boat "Brig Baltic" on which the
Lowrance "LMS-527 CDF IGPS" echo sounder is
mounted was used for bathymetric research. Field
surveys of the riverbed of the studied river were
conducted in the period of September 21-24, 2021.
Landsat-8 space image with a spatial resolution of 30 m
was also used to clarify the depths, namely using channel
1 — 0.45-0.52 (blue spectral range). This range is most
suitable for the study of water bodies due to the fact that
sunlight penetrates in this spectral range to greater
depths. (Jianwei Wei, 2020).

3.3. Methodology

The methodology of research on the change of the
Desenka riverbed involves the use of remote sensing
data of the Earth and limnological-geographical analysis
of the studied water body to interpret the results of
sounder profiling.

The study consisted of the following stages:

o comprehensive analysis of the results of previous
studies of changes in the Desenka riverbed;
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o analysis and selection of an available data of the
Earth remote sensing and aerial photography, creation of
geometrically correct remote basis;

e creation of thematic vector layers, namely the
boundaries of the shoreline of the Desenka river for
different years and the calculation of areas;

o limnological-geographical ~ bathymetric  field
analysis (field research of river depths) using echo
sounding.

Mapping of the river shoreline change was performed
using historical and current remote sensing data. The
authors created vector layers — contours of the river
shoreline for a period of 55 years in the ArcGIS
program. After the construction of the topology, its area
was clearly defined.

The authors used a modern hydroacoustic method for
bathymetric studies. This method consists of sonar
sounding with synchronous GPS binding of sonar
profiles. The software environment provides a graphical
interpretation of data while eliminating interference from
secondary reflections of the signal from the water
surface and  other  extraneous noise.  Also
inhomogeneities of the water column in the form of
boundaries with different temperatures are recorded. At
this stage it is possible to fix the features of the
characteristics of the bottom relief with the definition of
their coordinates. The data is then exported to a .csv text
file, which the table editor imports into the standard .xlIs
table format. The authors filtered the information array
by using GPS data on the change of position to obtain
values of coordinates and depths in the table. The
resulting table is exported to the Surfer program. This
creates the .srf file, which is a rendered table. As a result,
the authors obtained a planar map of the reservoir, and
only the necessary information remains in the form of
well-photographed and visible main isobaths. Then a
graphic .jpg or .bmp file is created. When opening a file
in the editor, errors are eliminated, depth scales,
symbols, necessary image fragments are added. This
process ensures the condition of the synthesized
bathymetric scheme. The authors corrected the median
filter on the image to reduce noise. Depth determination
was performed on a Landsat-8 space image using one
channel — 0.45-0.52 (blue spectral range). This range is
best suited for studying water bodies because sunlight
penetrates to greater depths in this spectral range.

4. Results and Discussion

The authors created vector layers — contours of the
river shoreline as of 1965-2021 (Fig. 2) using GIS
technologies. After the construction of the topology, the
area of the Desenka river was clearly determined by the
years surveyed. The results obtained are shown in Table 2.

Analyzing the dynamics of change during the study
period, we can observe a gradual increase in the spill of
the river water mirror. In 2021, the area of the Desenka
river was 4.9624 km?, which is almost three times more
than in 1965. In Fig. 2 and Fig. 3, the emergence of new
floodplain lakes, rapid changes in natural ecosystems,
and flooding can be seen. These changes occurred as a
result of sand mining for construction purposes.
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The water area of the Dnipro river has always been
one of the primary sources of river sand in Ukraine. In
Kyiv and Kyiv region, all river sand is extracted from
the Dnipro and other rivers that flow into it. Currently,
652 deposits of construction sand are registered in
Ukraine. Also, here is the largest number, namely 59
registered deposits. On average, river sand accounts for
about 20-25 % of the total extracted construction sand.

According to the results of 2020, Kyiv and Kyiv region
accounted for 32 % of construction sand production in
Ukraine. (Pro-Consulting). Sand washing in Kyiv began
in the 70s of the last century. The sand was taken not
only from the Dnipro, but also from the quarry. On the
site of those quarries in Kyiv, there are several lakes:
Tjaghle, Vyrlycja, Verbljud and Sobache Ghyrlo
(Gharasym, 2019).

Table 2. The area of the Desenka river, obtained during the decoding of remote sensing data

Year 1965 1972 1975

1985 1995 2005 2015 2021

Area, km? 1,4305 1,6375 1,9327

3,9708 4,9389 4,9426 4,9537 4,9624

0 0,25 0,5
L O O

Esri, HERE, Garmin, (c) OpenStreetMap
contributors, and the GIS user community

Fig. 2. Cartographic representation of the dynamics of changes
in the Desenka riverbed over 55 last years, obtained on the
basis of deciphering remote sensing data
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Fig. 3. Reflection of the Desenka riverbed change during the
construction of the North Bridge in aerial photographs
(a - 1965; c — 1972; e — 1975; g — 1985) and the results
of their deciphering (b, d, f, h)
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Hydrous and construction of the first stage of the
Troyeshchyna — Vyhurivshchyna residential area (Kyiv,
Ukraine) began in February 1981. Hydraulic engineering
working at the construction has traditionally led to the
fact that part of the small reservoirs was filled up. But
because the hydraulic washing itself has to take soil from
somewhere, its extraction nearby has led to the
emergence of new reservoirs, the largest of which is
Lake Almazne. The process of lake formation is clearly
demonstrated in Landsat archival space images (Fig. 4).

Sand mining destroys the flora and fauna of the
islands, as sand mining requires drainage. EXxcessive
sand mining also reduces the area of islands, which can
lead to their partial or complete disappearance. Thus,
nowadays the main reason for the dynamics of changes
in the area of islands is the extraction of sand from them,
which negatively affects the stability of biocenoses.
According to the results of the analysis of changes in
areas given in this study, the authors proved that
uncontrolled sand mining causes irreparable damage to
the environment. At the location of swamps, lakes,
streams create huge areas of sandstone.

Fig. 4. Dynamics of hydraulic washing and growth of buildings
of Troyeshchyna residential area (Kyiv) on Landsat space
images from 1985 to 2021: « — 1985, b — 2000, c — 2021

Sand extraction leads to water turbidity in the river,
siltation and flowering. Tiny particles of sand settle and
silt the eggs during spawning fish. Spawning grounds for
fish disappear due to the formation of deep quarries on
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the river bottom and flood meadows fall asleep. As a
result of sand extraction, fish, plants, the fertile soil layer
on land and at the bottom of reservoirs are destroyed.
That is why it was important for the study to conduct
natural research to verify the data obtained during the
processing of space images.

According to the results of natural research,
measurements of the depth and relief of the bottom of
the riverbed of the Desenka river, the area of the North
Bridge of Kyiv, Ukraine, were measured. Sonar
measurements were made by automatically recording the
file log. Depth models are built in the 3D Analyst
extension module. According to the results of research, a
prototype of the layout of the vector electronic depth
map has been developed. This map shows the relief of
the bottom and depth. The constructed model of the
relief of the bottom of the Desna river is combined with
the Landsat space image in the ArcGIS Analyst (Fig. 5)
for visual information display.

Fig. 5. Map of depths obtained by Desenka river in the North
Bridge area of Kyiv: a — route and depth of echolot
measurement and isobbing digitized from the location map;
b — gradient depth map

The authors made a spatial binding of measurements.
This allows us to correctly replenish databases and
present the measurement results in a format suitable for
use in GIS. The minimum number of measurement
points (with a distance of 500 m between them) exceeds
a hundred, the working path without taking into account
the approaches to the desired courses is about 100 km
(Fig. 5a). To determine the depth, the authors used the
image of Landsat-8 with a spatial resolution about 30 m.
When examining water bodies, there must be minimal
cloudiness and favorable environmental conditions (no
wind). Such conditions are necessary to minimize
turbidity to determine the depth and type of the bottom
of the reservoir. With the help of echolocation
technologies, electronic models of the bathymetric map
of the Desenka river in the North Bridge area of Kyiv
were obtained.

The purpose of this study was to determine the exact
prior information for the study of the riverbed in order to
obtain the configuration of the riverbed within the entire
studied area. According to the study results, the
maximum depth of the reservoir was specified, which is
16.8 m. It is determined that the bottom relief is typical
for hydraulic washing. Near the coastline there are
1-2 terraces, which abruptly break off to a depth of
4-8 m. The depth of the river in its central part increases
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from west to east in proportion to the increase in the
width of the reservoir (Fig. 5b). The outlines and forms
of the banks, the composition of the banks, the presence
of ledges and bank ridges of the Desenka river were
studied. Bathymetric data is important for tracking water
levels in urban areas. Recently, in these territories, we
have observed various hydrological conditions
associated with extreme weather conditions (floods,
droughts). These processes are accelerated by human
activity and climate change. Bathymetric data in shallow
water areas are important for the safety of navigation,
hydrographic bottom mapping, and coastal zone
management. According to the results of the study, deep
hydraulic alluvium quarries were discovered. This
indicates that sand is predominantly mined in the same
place, washing out huge underwater quarries and
forming numerous silt deposits along almost the entire
fairway of the river. The course of the Dnipro, slowed
down by dams, can no longer evenly distribute sand
throughout the channel.

5. Conclusions

The authors created cartographic models of
technogenic and anthropogenic load on the Desenka
river, Kyiv, Ukraine as a result of the study. The
presented research combines contact and remote
methods at the same time. A bathymetric survey was
made, as well as mapping of the depths and topography
of the bottom of the reservoir. Unlike the existing
descriptive registration of recreational loads, this
approach ensures the objectivity of primary, analytical
and predictive environmental monitoring information.
As well as the consistency of regulatory, organizational
and methodological support for the analysis of the
recreational potential of river ecosystems. The
effectiveness of Earth remote sensing methods for
monitoring studies and determining the ecological state
of hydroecosystems has been proven.

Comparison of historical aerial photographs and
modern remote sensing data made it possible to calculate
changes in the area of the Desenka river channel for the
last 55 years. The cartographic models show the results
of a gradual increase (almost three times) in the overflow
of the river's water surface. It was revealed that the main
reason for the dynamics of the areas of the islands is the
extraction of sand. This activity negatively affects the
biotic stability of landscapes. Field studies were carried
out to verify the data obtained by processing satellite
images. According to the bathymetric survey results, the
maximum depth of the reservoir was specified, which is
16.8 m. It was determined that the bottom topography is
typical for a hydraulic washing quarry (1-2 terraces are
distinguished not far from the coastline, which abruptly
breaks off at a depth of 4-8 m.) The river's depth in its
central part increases from west to east in proportion to
the increase in the width of the reservoir. According to
the results of the study, deep hydraulic alluvium quarries
were discovered. Sand is mined in the same place,
washing out huge underwater quarries and forming
numerous silt deposits almost along the entire fairway of
the river. Based on the results of the analysis of changes
in areas given in this study, the authors proved that
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uncontrolled sand mining causes irreparable damage to
the environment. Therefore, in order to preserve this
archipelago, sand mining should be stopped.

The presented research was conducted within the
framework of the Project for introducing foreign
technical talents of Jiangsu (BX2021052).
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MOHITOPUHI" AHTPOIIOI'EHHOI 3MIHM PYCJIA PIUKM JIECEHKA (KU1IB, YKPAIHA) HA OCHOBI JIMCTAHLIIMHUX
AEPOKOCMIYHUX NAHUX

IOe Uxen?, H. A. lllepskina?, C. A. 3aropomus?, O. B. Tomuenko’, I. B. Pagayk?

YTuvuencoruii nonimexniunuii konedxc, 224006, No.285, South Jiafang Rd., Yandu District, Yancheng, Jiangsu Province, Kumaii
2Tucmumym menexomynixayiti i enobanvrozo ingpopmayiiinozo npocmopy HAH Vipainu, 03186, Qokoniscwruii 6ymveap, 13, Kuis,
Vkpaina

SV “Hayxosuii yenmp aepoxocmiunux Oocniodicens 3emni Incmumymy zeonoziunux nayk HAH Yipainu”, 01054, eyn. Oneca
Tonuapa, 55-b, Kuis, Ykpaina

CrarTs NpUCBsAYCHA HAIPAIOBAHHIO YHIBEPCAIBHOIO METOJOJOTIYHOrO arapary eKOJOTiYHOrO MOHITOPHHTY Ta e(EeKTHBHOIO
OI[IHIOBAHHS CTaHy TiJIPOGKOCHCTEM [UIsi BH3HAYCHHS XapakTepy aHTPOMOreHHOrO BIUIMBY. ABTOpaMH IMpoaHali30BaHi
TpaHcdopmarii pycna p. Jlecenka (Kuis, Ykpaina) nporsirom 1965-2021 pp. OcHoBHa yBara npuineHa 3MiHam OeperoBoi JiHii piku
y Mexax micra KueBa st BU3HAUYCHHSI XapaKTepy aHTPOIOTeHHOrO BIUIMBY Ha TEPHUTOPIFO AOCIiHKEHHs. BIOCKOHATIEHO TEXHOIOT1i
MOHITOPHHTY JTHHAMIKH BOJHOTO PEXHMY pyciia PiuKH HUIIXOM MOOYIOBH GaTHMETPHYHHX KapT 3a Pe3y/bTaTaMH IiIpOaKyCTHYHHX
BUMIpIiB Ta JemU(pyBaHHSI KOCMIYHUX 3HIMKIB. 3aCTOCOBAHO KOMIUIEKCHE BUKOPHCTaHHS METOIMK BinOopy i oOpoOku iHpopmartii
nuaxoM 3actocyBaHHs ['IC-rexHonorii (TemaTnuHy Kinacudikariro pe3yiabTaTiB AUCTAHLINHHOrO 30HIYBaHHA B yMOBaX OOMiHY
JaHUMH HAa3eMHHX 3aBipOK Ta HE3aIC)KHHMH O3HAKaMH 00’€KTiB) 3 MPUBEACHHSIM pPE3YyJbTaTiB [0 BHUIJISIAY, 3PYYHOTO st
iHTeprperaliii. BUsiBI€HO, 1110 TOJOBHOI MPHYMHON 3MIiHHM IUIONI € BUAOOYTOK MicKy. baTuMmerpuyHa 3iioMKa Jiaja 3MOTy YTOYHHTH
MaKCHMaJlbHy TJIHOMHY BOJOMMH, 110 CTaHOBUTh 16,8 M. Bu3HaueHo, mio peibed IHA € THUIOBUM JUIs Kap’epy TiJpOHAMHBY.
I'mubuHa pivuky B WOro IEHTpaNbHIA YacTHHI 30UTBIIYETHCS 13 3aXOAY Ha CXiJ MPOMOPLIHHO 30iJbLUICHHIO NIMPUHU BOAOWMH. 3a
pe3yabTaTaMu JTOCIIKEHHs BUSIBJICHO, IO MiCOK I00YyBarOTh Ha OMHOMY i TOMY cCaMOMy MiCIli, BAMHMBAIOUH BEJINYE3Hi ITiIBOAHI
Kap’epy Ta YTBOPIOIOYM YMCICHHI HAMHUBU Myily. 3a pe3yilbTaTaMd aHalli3y 3MiHM IUIOLI, HaBEACHOTO B LbOMY IOCII/DKEHHI,
aBTOpaMH JIOBE/ICHO, 1110 HEKOHTPOJIBOBAHUII BUAOOYTOK MiCKY HEraTHBHO BIUIMBA€ Ha OIOTHYHY CTIHKICTh JaHAIIAQTIB Ta 3aBIae
HETonpaBHOl MKOMM MOBKULIO. JloBeneHa edeKTHBHICTH METOAIB JUCTAHLIHHOrO 30HAYBaHHS 3eMii Ui MOHITOPHHTOBHX
JOCII/UKEHb Ta BHU3HAYCHHA CKOJOrIYHOrO CTaHy TifpoekocucTeM. IIpencraBieHi MOCTIIPKEHHS CBif4aTh INIpO HEOOXiJHICTH
cTabinmi3anii eKoIoriyHoi PiBHOBaru PiuyKOBOI SKOCHCTEMH, TPOBEICHHS BIAMOBIAHMX 3aXONiB JUIS IiJBHIIEHHS MPOXYKTHBHOCTI
rizponanamadTis, MOKpaIleHHs! CTaHy JOBKUUIA Ta 3a0e3MeUeHHs eKOJIOriyHoi Oe3neku pycia piuku [leceHka Ta mpuOepesxHHX
TEPUTOPIi.

KitrouoBi ciioBa: anTponorenHa Tpancdopmariisi, AMHaMiKa 3MiHH pyclia, MOHITOPHHT, JUCTaHILIiHHI aépOKOCMIuHI JaHi, baTuMeTpis
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